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Chapter 1

The m17n Library Documentation

1.1 What is the m17n library?

The m17n library is a multilingual text processing library for the C language.

* Itis a free and open source software.
e Itis for any GNU/Linux and Unix applications/libraries.

* It realizes multilingualization of many aspects of applications/libraries.

The word "m17n" is an abbreviation of "multilingualization".

The m17n library provides following facilities to handle multilingual text.

e M-text: A data structure for a multilingual text. It is basically a string but with attributes called text
property, and is designed to substitute for the C string. It is the most important object of the m17n library.

* Functions for creating and processing M-texts.

 Functions for converting M-texts from/to strings encoded in various existing formats.

* A huge character space, which contains all the Unicode characters and more non-Unicode characters.
* Chartable: A data structure that contains per-character information efficiently.

* Functions for inputting and displaying M-texts on a window system.

1.2 How to use it?

Simply include <m17n.h> in your program, and link it with the m17n library by -Im17n. See Introduction
(p.5) for the detail.

1.3 External libraries and data

The m17n library utilizes these external libraries. They are not mandatory but many functions of the m17n
library depend on them.
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e ml7n-db -- http://www.ml7n.org/ml7n-lib-en/download/ml7n-db-1.5.0.tar.gz

Provide various information to the m17n library.

e libxml2 -- http://xmlsoft.org/

Used by the functions mtext_serialize() (p. 57) and mtext_deserialize() (p. 58). Those functions return
NULL when libxml?2 is not available,

e fribidi -- http://fribidi.sourceforge.net/

Used for BIDI processing. If it is not available, the rendering engine of the m17n library can’t handle such
script as Arabic and Hebrew correctly.

e freetype -- http://www.freetype.org/
Used for handling local fonts.

* fontconfig -- http://www.fontconfig.org/
Used for handling local fonts supported by the freetype library.

 fontconfig -- http://freedesktop.org/Software/fontconfig

Used for finding local fonts in combination with Xft.

e xft--http://freedesktop.org/Software/Xft

Used for drawing text with local fonts by X Render Extension of X server in combination with fontconfig.
* GD
Used for rendering text with local fonts on bitmap/pixmap.

e libotf -- http://www.ml7n.org/libotf/
Used for handling OpenTypee fonts in combination with freetype and Xft.

e anthy -- http://anthy.sourceforge. jp/

Used for the Japanese input method ja-anthy.mim.

e wordcut -- http://thaiwordseg.sourceforge.net/

Used for finding Thai word boundary in the example program example/linebreak.c.

1.4 Contact us:

Global IT Security Group

Information Technology Research Institute

National Institute of Advanced Industrial Science and Technology

Web: http://www.ml7n.org/ml7n-1lib-en/

Bug report: m17n-1ib-bug-XXXX@ml7n.org (Replace XXXX with current year in 4 digits.)

Mailing lists: http://www.ml7n.org/ml7n-lib-en/mailinglist.html

1.5 Acknowledgements

Special thanks to:

e Dimitri van Heesch <dimitri@stack.nl>

Author of Doxygen <http://www.stack.nl/~dimitri/doxygen/>. Without this tool, it
would have been impossible to create this documentation.
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Chapter 2

Module Documentation

2.1 Introduction

Introduction to the m17n library.

Defines

« #define M17NLIB_MAJOR_VERSION
#define M17NLIB_MINOR_VERSION
#define M17NLIB_PATCH_LEVEL
#define M17NLIB_VERSION_NAME
#define M17N_INIT()

Initialize the m17n library.

#define M17N_FINI()
Finalize the m17n library.

Enumerations

e enum M17NStatus {
M17N_NOT_INITIALIZED,
M17N_CORE_INITIALIZED,
M17N_SHELL_INITIALIZED,
M17N_GUI_INITIALIZED }

Enumeration for the status of the m17n library.

Functions

¢ enum M17NStatus m17n_status (void)

Report which part of the m17n library is initialized.
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2.1.1 Detailed Description

Introduction to the m17n library. API LEVELS
The API of the m17n library is divided into these five.

1. CORE API

It provides basic modules to handle M-texts. To use this API, an application program must include
<ml7n-core.h> and be linked with -Im17n-core.

2. SHELL API

It provides modules for character properties, character set handling, code conversion, etc. They load
various kinds of data from the database on demand. To use this API, an application program must include
<ml7n.h> and be linked with -Im17n-core -Im17n.

When you use this API, CORE API is also available.

3. FLT API

It provides modules for text shaping using Font Layout Table (p.211). To use this AP, an application
program must include <m17n.h> and be linked with -Im17n-core -lm17n-flt.

When you use this API, CORE API is also available.

4. GUI API

It provides GUI modules such as drawing and inputting M-texts on a graphic device. This API itself is
independent of graphic devices, but most functions require an argument MFrame that is created for a
specific type of graphic devices. The currently supported graphic devices are null device, the X Window
System, and image data (gdImagePtr) of the GD library.

On a frame of a null device, you cannot draw text nor use input methods. However, functions like
mdraw_glyph_list() (p. 148), etc. are available.

On a frame of the X Window System, you can use the whole GUI API.
On a frame of the GD library, you can use all drawing API but cannot use input methods.

To use this API, an application program must include <m17n-gui.h> and be linked with -Im17n-core
-lm17n -lm17n-gui.

When you use this API, CORE, SHELL, and FLT APIs are also available.

5. MISC API

It provides miscellaneous functions to support error handling and debugging. This API cannot be used
standalone; it must be used with one or more APIs listed above. To use this API, an application program
must include <m17n-misc.h> in addition to one of the header files described above.

See also the section m17n-config(1) (p. 197).
ENVIRONMENT VARIABLES

The m17n library pays attention to the following environment variables.

e MI17NDIR

The name of the directory that contains data of the m17n database. See Database (p. 60) for details.

¢ MDEBUG_XXX

Environment variables whose names start with "MIDEBUG_" control debug information output. See
Debugging (p. 156) for details.
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API NAMING CONVENTION

The m17n library exports functions, variables, macros, and types. All of them start with the letter ‘'m’ or "M’, and
are followed by an object name (e.g. "symbol", "plist") or a module name (e.g. draw, input). Note that the name
of M-text objects start with "mtext" and not with "mmtext".

* functions -- mobject() or mobject_xxx()

They start with *'m’ and are followed by an object name in lower case. Words are separated by ’_’. For
example, msymbol() (p. 14), mtext_ref_char() (p. 38), mdraw_text() (p. 145).

* non-symbol variables -- mobject, or mobject_xxx

The naming convention is the same as functions (e.g. mface_large).

* symbol variables -- Mname

Variables of the type MSymbol start with "M’ and are followed by their names. Words are separated by °_’.
For example, Mlanguage (the name is "language"), Miso_2022 (the name is "is0-2022").

e macros -- MOBJECT_XXX

They start with "M’ and are followed by an object name in upper case. Words are separated by *_’.

* types -- MObject or MObjectXxx

They start with "M’ and are followed by capitalized object names. Words are concatenated directly and no
’_ are used. For example, MConverter (p. 164), MInputDriver (p. 190).

2.1.2 Define Documentation
2.1.2.1 #define M17NLIB_MAJOR_VERSION

The M17NLIB_MAJOR_VERSION (p. 7) macro gives the major version number of the m17n library.

2.1.2.2 #define M17NLIB_MINOR_VERSION

The M17NLIB_MINOR_VERSION (p. 7) macro gives the minor version number of the m17n library.

2.1.2.3 #define M17NLIB_PATCH_LEVEL

The M17NLIB_PATCH_LEVEL (p. 7) macro gives the patch level number of the m17n library.

2.1.2.4 #define M17NLIB_VERSION_NAME

The M17NLIB_VERSION_NAME (p. 7) macro gives the version name of the m17n library as a string.

2.1.2.5 #define M17N_INIT()

Initialize the m17n library.

The macro M17N_INIT() (p. 7) initializes the m17n library. This macro must be called before any m17n
functions are used.

It is safe to call this macro multiple times, but in that case, the macro M17N_FINI() (p. 8) must be called the
same times to free the memory.

If the initialization was successful, the external variable merror_code (p. 155) is set to 0. Otherwise it is set to -1.
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See Also:
M17N_FINI() (p. 8), m17n_status() (p. 8)

2.1.2.6 #define M17N_FINI()

Finalize the m17n library.

The macro M17N_FINI() (p. 8) finalizes the m17n library. It frees all the memory area used by the m17n library.
Once this macro is called, no m17n functions should be used until the macro M17N_INIT() (p.7) is called again.

If the macro M17N_INIT() (p. 7) was called N times, the Nth call of this macro actually free the memory.

See Also:
M17N_INIT() (p. 7), m17n_status() (p. 8)

2.1.3 Enumeration Type Documentation
2.1.3.1 enum M17NStatus

Enumeration for the status of the m17n library.
The enum M17NStatus (p. 8) is used as a return value of the function m17n_status() (p. 8).

Enumerator:
MI17N_NOT_INITIALIZED No modules is initialized, and all modules are finalized.

MI17N_CORE_INITIALIZED Only the modules in CORE API are initialized.
M17N_SHELL _INITIALIZED Only the modules in CORE and SHELL APIs are initialized.
MI17N_GUI _INITIALIZED All modules are initialized.

2.1.4 Function Documentation
2.1.4.1 enum M17NStatus m17n_status (void)

Report which part of the m17n library is initialized.

The m17n_status() (p. 8) function returns one of these values depending on which part of the m17n library is
initialized:

M17N_NOT_INITTIALIZED (p. 8), M17N_CORE_INITIALIZED (p. 8), M17N_SHELL _INITIALIZED
(p- 8), M17N_GUI_INITIALIZED (p. 8)
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2.2 CORE API

API provided by libm17n-core.so.

Modules

¢ Managed Object

Objects managed by the reference count.

¢ Symbol
Symbol objects and API for them.

* Property List
Property List objects and API for them.

¢ Character

Character objects and API for them.

¢ Chartable
Chartable objects and API for them.

* M-text
M-text objects and API for them.

» Text Property

Function to handle text properties.

¢ Database

The m17n database and API for it.

Defines

¢ #define M17N_FUNC(func) (M17NFunc) (func))

Wrapper for a generic function type.

Typedefs

¢ typedef void(+* M17NFunc )(void)

Generic function type.

2.2.1 Detailed Description

API provided by libm17n-core.so.
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2.2.2 Define Documentation
2.2.2.1 #define M17N_FUNC(func) ((M17NFunc) (func))

Wrapper for a generic function type.

The macro M17N_FUNC() (p. 10) casts a function to the type M17NFunc (p. 10).

2.2.3 Typedef Documentation
2.2.3.1 typedef void(x M17NFunc)(void)

Generic function type.

M17NFunc (p. 10) is a generic function type for setting a function pointer as a value of MSymbol (p. 14)
property or MPlist (p. 19).

See Also:
msymbol_put_func() (p. 16), msymbol_get_func() (p. 16), mplist_put_func() (p.21), mplist_get_func()
(p-21).
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2.3 Managed Object

Objects managed by the reference count.

Data Structures

¢ struct M17NObjectHead

The first member of a managed object.

Functions

* void * m17n_object (int size, void(xfreer)(void *))

Allocate a managed object.

* int m17n_object_ref (void *xobject)

Increment the reference count of a managed object.

* int m17n_object_unref (void xobject)

Decrement the reference count of a managed object.

2.3.1 Detailed Description

Objects managed by the reference count. Managed objects are objects managed by the reference count.

There are some types of m17n objects that are managed by their reference count. Those objects are called
managed objects. When created, the reference count of a managed object is initialized to one. The
m17n_object_ref() (p. 12) function increments the reference count of a managed object by one, and the
m17n_object_unref() (p. 12) function decrements by one. A managed object is automatically freed when its
reference count becomes zero.

A property whose key is a managing key can have only a managed object as its value. Some functions, for
instance msymbol_put() (p. 16) and mplist_put() (p. 20), pay special attention to such a property.

In addition to the predefined managed object types, users can define their own managed object types. See the
documentation of the m17n_object() (p. 11) for more details.

2.3.2 Function Documentation
2.3.2.1 void+ m17n_object (int size, void(x)(void x) freer)

Allocate a managed object.

The m17n_object() (p. 11) function allocates a new managed object of size bytes and sets its reference count to
1. freer is the function that is used to free the object when the reference count becomes 0. If freer is NULL, the
object is freed by the free() function.

The heading bytes of the allocated object is occupied by M17NObjectHead (p. 161). That area is reserved for
the m17n library and application programs should never touch it.

Return value:
This function returns a newly allocated object.
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Errors:
This function never fails.

Example:

typedef struct

{
M17NObjectHead head;
int meml;
char xmem2;

} MYStruct;

void

nmy_freer (void xobj)

{
free (((MYStruct ) obj)->mem2);
free (obj);

}

void
my_func (MText *mt, MSymbol key, int num, char xstr)
{
MYStruct xst = ml7n_object (sizeof (MYStruct), my_freer);

st->meml = num;

st->mem2 = strdup (str);

/+ KEY must be a managing key. */

mtext_put_prop (mt, 0, mtext_len (mt), key, st);

/* This sets the reference count of ST back to 1. */

ml7n_object_unref (st);

2.3.2.2 int m17n_object_ref (void * object)

Increment the reference count of a managed object.
The m17n_object_ref() (p. 12) function increments the reference count of the managed object pointed to by
object.

Return value:
This function returns the resulting reference count if it fits in a 16-bit unsigned integer (i.e. less than
0x10000). Otherwise, it return -1.

Errors:
This function never fails.

2.3.2.3 int m17n_object_unref (void * object)

Decrement the reference count of a managed object.

The m17n_object_unref() (p. 12) function decrements the reference count of the managed object pointed to by
object. When the reference count becomes zero, the object is freed by its freer function.

Return value:
This function returns the resulting reference count if it fits in a 16-bit unsigned integer (i.e. less than
0x10000). Otherwise, it returns -1. Thus, the return value zero means that object is freed.

Errors:
This function never fails.
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2.4 Symbol

Symbol objects and API for them.

Typedefs

¢ typedef struct MSymbolStruct + MSymbol
Type of symbols.

Functions

¢ MSymbol msymbol (const char xname)

Get a symbol.

¢ MSymbol msymbol_as_managing Kkey (const char xname)

Create a managing key.

 int msymbol_is_managing_key (MSymbol symbol)
Check if a symbol is a managing key.

¢ MSymbol msymbol_exist (const char xname)

Search for a symbol that has a specified name.

* char * msymbol_name (MSymbol symbol)

Get symbol name.

¢ int msymbol_put (MSymbol symbol, MSymbol key, void xval)
Set the value of a symbol property.

* void * msymbol_get (MSymbol symbol, MSymbol key)
Get the value of a symbol property.

¢ int msymbol_put_func (MSymbol symbol, MSymbol key, M17NFunc func)

Set the value (function pointer) of a symbol property.

¢ M17NFunc msymbol_get_func (MSymbol symbol, MSymbol key)

Get the value (function pointer) of a symbol property.

Variables

* MSymbol Mnil

Symbol whose name is "nil".
y

¢ MSymbol Mt

Symbol whose name is "t".

¢ MSymbol Mstring

Symbol whose name is "string".
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¢ MSymbol Msymbol

Symbol whose name is "symbol".

2.4.1 Detailed Description

Symbol objects and API for them. The m17n library uses objects called symbols as unambiguous identifiers.
Symbols are similar to atoms in the X library, but a symbol can have zero or more symbol properties. A symbol
property consists of a key and a value, where key is also a symbol and value is anything that can be cast to
(void ). "The symbol property that belongs to the symbol S and whose key is K" may be shortened to "K
property of S".

Symbols are used mainly in the following three ways.
* As keys of symbol properties and other properties.
» To represent various objects, e.g. charsets, coding systems, fontsets.
* As arguments of the m17n library functions to control their behavior.

There is a special kind of symbol, a managing key. The value of a property whose key is a managing key must be
a managed object. See Managed Object (p. 11) for the detail.

2.4.2 Typedef Documentation
2.4.2.1 typedef struct MSymbolStruct+x MSymbol

Type of symbols.

The type MSymbol (p. 14) is for a symbol object. Its internal structure is concealed from application programs.

2.4.3 Function Documentation
2.4.3.1 MSymbol msymbol (const char x name)

Get a symbol.

The msymbol() (p. 14) function returns the canonical symbol whose name is name. If there is none, one is
created. The created one is not a managing key.

Symbols whose name starts by two spaces are reserved by the m17n library, and are used by the library only
internally.

Return value:
This function returns the found or created symbol.

Errors:
This function never fails.

See Also:
msymbol_as_managing key() (p. 15), msymbol_name() (p. 15), msymbol_exist() (p. 15)
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2.4.3.2 MSymbol msymbol_as_managing_key (const char x name)

Create a managing key.

The msymbol_as_managing key() (p. 15) function returns a newly created managing key whose name is name.
It there already exists a symbol of name name, it returns Mnil (p. 17).

Symbols whose name starts by two spaces are reserved by the m17n library, and are used by the library only
internally.

Return value:
If the operation was successful, this function returns the created symbol. Otherwise, it returns Mnil (p. 17).

Errors:
MERROR_SYMBOL

See Also:
msymbol() (p. 14), msymbol_exist() (p. 15)

2.4.3.3 int msymbol_is_managing_key (MSymbol symbol)

Check if a symbol is a managing key.

The msymbol_is_managing_key() (p. 15) function checks if the symbol symbol is a managing key or not.

Return value:
Return 1 if the symbol is a managing key. Otherwise, return 0.

2.4.3.4 MSymbol msymbol_exist (const char x name)

Search for a symbol that has a specified name.

The msymbol_exist() (p. 15) function searches for the symbol whose name is name.

Return value:
If such a symbol exists, msymbol_exist() (p. 15) returns that symbol. Otherwise it returns the predefined
symbol Mnil (p. 17).

Errors:
This function never fails.

See Also:
msymbol_name() (p. 15), msymbol() (p. 14)

2.4.3.5 charx msymbol_name (MSymbol symbol)

Get symbol name.

The msymbol_name() (p. 15) function returns a pointer to a string containing the name of symbol.

Errors:
This function never fails.

See Also:
msymbol() (p. 14), msymbol_exist() (p. 15)
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2.4.3.6 int msymbol_put (MSymbol symbol, MSymbol key, void * val)

Set the value of a symbol property.

The msymbol_put() (p. 16) function assigns val to the value of the symbol property that belongs to symbol and
whose key is key. If the symbol property already has a value, val overwrites the old one. Both symbol and key
must not be Mnil (p. 17).

If key is a managing key, val must be a managed object. In this case, the reference count of the old value, if not
NULL, is decremented by one, and that of val is incremented by one.

Return value:
If the operation was successful, msymbol_put() (p. 16) returns 0. Otherwise it returns -1 and assigns an
error code to the external variable merror_code (p. 155).

Errors:
MERROR_SYMBOL

See Also:
msymbol_get() (p. 16)

2.4.3.7 voidx msymbol_get (MSymbol symbol, MSymbol key)

Get the value of a symbol property.

The msymbol_get() (p. 16) function searches for the value of the symbol property that belongs to symbol and
whose key is key. If symbol has such a symbol property, its value is returned. Otherwise NULL is returned.

Return value:
If an error is detected, msymbol_get() (p. 16) returns NULL and assigns an error code to the external variable
merror_code (p. 155).

Errors:
MERROR_SYMBOL

See Also:
msymbol_put() (p. 16)

2.4.3.8 int msymbol_put_func (MSymbol symbol, MSymbol key, M17NFunc func)

Set the value (function pointer) of a symbol property.

The msymbol_put_func() (p. 16) function is similar to msymbol_put() (p. 16) but for setting function pointer
func as the property value of symbol for key key.

See Also:
msymbol_put() (p. 16), M17N_FUNC() (p. 10)

2.4.3.9 M17NFunc msymbol_get_func (MSymbol symbol, MSymbol key)

Get the value (function pointer) of a symbol property.

The msymbol_get_func() (p. 16) function is similar to msymbol_get() (p. 16) but for getting a function pointer
form the property of symbol symbol.

See Also:
msymbol_get() (p. 16)
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2.4.4 Variable Documentation
24.4.1 MSymbol Mnil

Symbol whose name is "nil".

The symbol Mnil (p. 17) has the name "nil" and, in general, represents false or no. When coerced to "int", its

value is zero. Mnil (p. 17) can’t have any symbol property.

2.4.4.2 MSymbol Mt

Symbol whose name is "t".

The symbol Mt (p. 17) has the name "t " and, in general, represents true or yes.
2.4.4.3 MSymbol Mstring

Symbol whose name is "string".

The symbol Mstring (p. 17) has the name "string" and is used as an argument of the functions
mchar_define_property() (p.25), etc.

2.4.44 MSymbol Msymbol

Symbol whose name is "symbol".

The symbol Msymbol (p. 17) has the name "symbol" and is used as an argument of the functions
mchar_define_property() (p.25), etc.
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2.5 Property List

Property List objects and API for them.

Typedefs

* typedef struct MPlist MPlist
Type of property list objects.

Functions

* MPIist « mplist_deserialize (MText xmt)

Generate a property list by deserializing an M-text.

¢ MPlist *« mplist (void)

Create a property list object.

* MPIist + mplist_copy (MPlist *plist)
Copy a property list.

* MPIlist x mplist_put (MPlist «plist, MSymbol key, void *val)
Set the value of a property in a property list.

* void * mplist_get (MPlist *plist, MSymbol key)
Get the value of a property in a property list.

* MPIlist + mplist_put_func (MPlist *plist, MSymbol key, M17NFunc func)

Set the value (function pointer) of a property in a property list.

¢ M17NFunc mplist_get_func (MPlist xplist, MSymbol key)

Get the value (function pointer) of a property in a property list.

¢ MPIlist « mplist_add (MPlist *plist, MSymbol key, void *val)
Add a property at the end of a property list.

* MPIlist + mplist_push (MPlist +plist, MSymbol key, void *val)
Add a property at the beginning of a property list.

* void * mplist_pop (MPlist *plist)
Remove a property at the beginning of a property list.

* MPIlist + mplist_find_by_key (MPlist *plist, MSymbol key)
Find a property of a specific key in a property list.

e MPIlist +« mplist_find_by_value (MPlist *plist, void xval)
Find a property of a specific value in a property list.

¢ MPIlist +« mplist_next (MPlist *plist)

Return the next sublist of a property list.
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* MPIist + mplist_set (MPlist «plist, MSymbol key, void *val)
Set the first property in a property list.

« int mplist_length (MPlist *plist)
Return the length of a property list.

* MSymbol mplist_key (MPlist «plist)
Return the key of the first property in a property list.

¢ void * mplist_value (MPlist xplist)

Return the value of the first property in a property list.

Variables

* MSymbol Minteger

Symbol whose name is "integer".

* MSymbol Mplist

Symbol whose name is "plist".

* MSymbol Mtext

Symbol whose name is "mtext".

2.5.1 Detailed Description

Property List objects and API for them. A property list (or plist for short) is a list of zero or more properties. A
property consists of a key and a value, where key is a symbol and value is anything that can be cast to (void ).

If the key of a property is a managing key, its value is a managed object. A property list itself is a managed
objects.

If each key of a plist is one of Msymbol (p. 17), Mtext (p.23), Minteger (p.23), and Mplist (p. 23), the plist is
called as well-formed and represented by the following notation in the documentation.

PLIST ::= ' (’ ELEMENT = ')’
ELEMENT ::= INTEGER | SYMBOL | M-TEXT | PLIST
M-TEXT ::= '"’ text data ... "’

For instance, if a plist has four elements; integer -20, symbol of name "sym", M-text of contents "abc", and plist
of integer 10 and symbol of name "another-symbol", it is represented as this:

(-20 sym "abc" (10 another-symbol))
2.5.2 Typedef Documentation

2.5.2.1 typedef struct MPlist MPlist

Type of property list objects.

The type MPlist (p. 19) is for a property list object. Its internal structure is concealed from application programs.



20 Module Documentation

2.5.3 Function Documentation
2.5.3.1 MPIlist «+ mplist_deserialize (MText x mt)

Generate a property list by deserializing an M-text.

The mplist_deserialize() (p. 20) function parses M-text mt and returns a property list.
The syntax of mt is as follows.

MT ::="( ELEMENT x )’

ELEMENT ::= SYMBOL | INTEGER | M-TEXT | PLIST

SYMBOL ::= ascii-character-sequence

INTEGER ::="-? [0’ | .. |’9’ ]+ |’0x’[’0" | .. | 'Y’

7A9‘ |’F’|’a5

P+
M-TEXT ::=""" character-sequence '’
Each alternatives of ELEMENT is assigned one of these keys: Msymbol, Minteger, Mtext, Mplist

In an ascii-character-sequence, a backslash (\) is used as the escape character, which means that, for instance,
abc\ def produces a symbol whose name is of length seven with the fourth character being a space.

2.5.3.2 MPIlist+ mplist (void)

Create a property list object.
The mplist() (p. 20) function returns a newly created property list object of length zero.

Return value:
This function returns a newly created property list.

Errors:
This function never fails.

2.5.3.3 MPlist+ mplist_copy (MPlist x plist)

Copy a property list.
The mplist_copy() (p. 20) function copies property list plist. In the copy, the values are the same as those of plist.

Return value:
This function returns a newly created plist which is a copy of plist.

Errors:
This function never fails.

2.5.3.4 MPlistx mplist_put (MPlist « plist, MSymbol key, void * val)

Set the value of a property in a property list.

The mplist_put() (p. 20) function searches property list plist from the beginning for a property whose key is key.
If such a property is found, its value is changed to value. Otherwise, a new property whose key is key and value

is value is appended at the end of plist. See the documentation of mplist_add() (p. 21) for the restriction on key
and val.

If key is a managing key, val must be a managed object. In this case, the reference count of the old value, if not
NULL, is decremented by one, and that of val is incremented by one.
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Return value:
If the operation was successful, mplist_put() (p. 20) returns a sublist of plist whose first element is the just
modified or added one. Otherwise, it returns NULL.

2.5.3.5 voidx mplist_get (MPlist * plist, MSymbol key)

Get the value of a property in a property list.

The mplist_get() (p. 21) function searches property list plist from the beginning for a property whose key is key.
If such a property is found, its value is returned as the type of (void ). If not found, NULL is returned.

When NULL is returned, there are two possibilities: one is the case where no property is found (see above); the
other is the case where a property is found and its value is NULL. In case that these two cases must be
distinguished, use the mplist_find_by_key() (p.22) function.

See Also:
mplist_find_by_key() (p.22)

2.5.3.6 MPlistx mplist_put_func (MPlist * plist, MSymbol key, M17NFunc func)

Set the value (function pointer) of a property in a property list.

The mplist_put_func() (p.21) function is similar to mplist_put() (p. 20) but for setting function pointer func in
property list plist for key key. key must not be a managing key.

See Also:
mplist_put() (p. 20), M17N_FUNC() (p. 10)

2.5.3.7 M17NFunc mplist_get_func (MPlist * plist, MSymbol key)

Get the value (function pointer) of a property in a property list.
The mplist_get_func() (p. 21) function is similar to mplist_get() (p.21) but for getting a function pointer from
property list plist by key key.

See Also:
mplist_get() (p.21)

2.5.3.8 MPIlist+ mplist_add (MPlist x plist, MSymbol key, void * val)

Add a property at the end of a property list.

The mplist_add() (p.21) function appends at the end of property list plist a property whose key is key and value
is val. key can be any symbol other than Mni1l.

If key is a managing key, val must be a managed object. In this case, the reference count of val is incremented by
one.

Return value:
If the operation was successful, mplist_add() (p.21) returns a sublist of plist whose first element is the just
added one. Otherwise, it returns NULL.
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2.5.3.9 MPlistx mplist_push (MPlist  plist, MSymbol key, void * val)

Add a property at the beginning of a property list.

The mplist_push() (p. 22) function inserts at the beginning of property list plist a property whose key is key and
value is val.

If key is a managing key, val must be a managed object. In this case, the reference count of val is incremented by

one.

Return value:
If the operation was successful, this function returns plist. Otherwise, it returns NULL.

2.5.3.10 voidx mplist_pop (MPlist x plist)

Remove a property at the beginning of a property list.

The mplist_pop() (p.22) function removes a property at the beginning of property list plist. As a result, the
second key and value of the plist become the first ones.

Return value:
If the operation was successful, this function return the value of the just popped property. Otherwise, it
returns NULL.

2.5.3.11 MPIlist+ mplist_find_by_key (MPlist * plist, MSymbol key)

Find a property of a specific key in a property list.

The mplist_find_by_key() (p. 22) function searches property list plist from the beginning for a property whose
key is key. If such a property is found, a sublist of plist whose first element is the found one is returned.
Otherwise, NULL is returned.

If key is Mn1i 1, it returns a sublist of plist whose first element is the last one of plist.

2.5.3.12 MPlist+ mplist_find_by_value (MPlist x plist, void * val)

Find a property of a specific value in a property list.

The mplist_find_by_value() (p.22) function searches property list plist from the beginning for a property whose
value is val. If such a property is found, a sublist of plist whose first element is the found one is returned.
Otherwise, NULL is returned.

2.5.3.13 MPlist+ mplist_next (MPlist x plist)

Return the next sublist of a property list.

The mplist_next() (p. 22) function returns a pointer to the sublist of property list plist, which begins at the
second element in plist. If the length of plist is zero, it returns NULL.

2.5.3.14 MPIlist+ mplist_set (MPlist  plist, MSymbol key, void * val)

Set the first property in a property list.

The mplist_set() (p. 22) function sets the key and the value of the first property in property list plist to key and
value, respectively. See the documentation of mplist_add() (p.21) for the restriction on key and val.
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Return value:
If the operation was successful, mplist_set() (p. 22) returns plist. Otherwise, it returns NULL.

2.5.3.15 int mplist_length (MPlist * plist)

Return the length of a property list.

The mplist_length() (p. 23) function returns the number of properties in property list plist.
2.5.3.16 MSymbol mplist_key (MPlist  plist)

Return the key of the first property in a property list.

The mplist_key() (p. 23) function returns the key of the first property in property list plist. If the length of plist is
zero, it returns Mnil.

2.5.3.17 voidx mplist_value (MPlist * plist)

Return the value of the first property in a property list.

The mplist_value() (p. 23) function returns the value of the first property in property list plist. If the length of
plist is zero, it returns NULL.

2.5.4 Variable Documentation
2.5.4.1 MSymbol Minteger

Symbol whose name is "integer".

The symbol Minteger has the name "integer". The value of a property whose key is Minteger must be
an integer.

2.54.2 MSymbol Mplist

Symbol whose name is "plist".

The symbol Mplist has the name "plist". Itis a managing key. A value of a property whose key is Mplist
must be a plist.

2.5.4.3 MSymbol Mtext

Symbol whose name is "mtext".

The symbol Mt ext has the name "mtext". It is a managing key. A value of a property whose key is Mtext
must be an M-text.
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2.6 Character

Character objects and API for them.

Defines

¢ #define MCHAR_MAX

Maximum character code.

Functions

¢ MSymbol mchar_define_property (const char xname, MSymbol type)

Define a character property.

* void * mchar_get_prop (int c, MSymbol key)

Get the value of a character property.

« int mchar_put_prop (int c, MSymbol key, void *val)

Set the value of a character property.

¢ MCharTable x mchar_get_prop_table (MSymbol key, MSymbol xtype)

Get the char-table for a character property.

Variables: Keys of character properties

These symbols are used as keys of character properties.

¢ MSymbol Mscript
Key for script.

¢ MSymbol Mname

Key for character name.

MSymbol Mcategory
Key for general category.

¢ MSymbol Mcombining_class

Key for canonical combining class.

¢ MSymbol Mbidi_category
Key for bidi category.

MSymbol Msimple_case_folding

Key for corresponding single lowercase character.

MSymbol Mcomplicated_case_folding

Key for corresponding multiple lowercase characters.
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MSymbol Mcased

Key for values used in case operation.

* MSymbol Msoft_dotted

Key for values used in case operation.

¢ MSymbol Mcase_mapping

Key for values used in case operation.

¢ MSymbol Mblock

Key for script block name.

2.6.1 Detailed Description

Character objects and API for them. The m17n library represents a character by a character code (an integer).
The minimum character code is 0. The maximum character code is defined by the macro MCHAR_MAX
(p.25). It is assured that MCHAR_MAX (p. 25) is not smaller than 0x3FFFFF (22 bits).

Characters 0 to 0x10FFFF are equivalent to the Unicode characters of the same code values.

A character can have zero or more properties called character properties. A character property consists of a key
and a value, where key is a symbol and value is anything that can be cast to (void x). "The character property
that belongs to character C and whose key is K" may be shortened to "the K property of C".

2.6.2 Define Documentation
2.6.2.1 #define MCHAR _MAX

Maximum character code.

The macro MCHAR_MAX (p. 25) gives the maximum character code.

2.6.3 Function Documentation
2.6.3.1 MSymbol mchar_define_property (const char x name, MSymbol type)

Define a character property.

The mchar_define_property() (p.25) function searches the m17n database for a data whose tags are
<Mchar_table (p. 32), type, sym >. Here, sym is a symbol whose name is name. type must be Mstring
(p. 17), Mtext (p. 23), Msymbol (p. 17), Minteger (p. 23), or Mplist (p. 23).

Return value:
If the operation was successful, mchar_define_property() (p.25) returns sym. Otherwise it returns Mnil

(p. 17).

Errors:
MERROR_DB

See Also:
mchar_get_prop() (p.26), mchar_put_prop() (p. 26)
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2.6.3.2 voidx mchar_get_prop (int c, MSymbol key)

Get the value of a character property.

The mchar_get_prop() (p. 26) function searches character ¢ for the character property whose key is key.

Return value:
If the operation was successful, mchar_get_prop() (p. 26) returns the value of the character property.
Otherwise it returns NULL.

Errors:
MERROR_SYMBOL, MERROR_DB

See Also:
mchar_define_property() (p. 25), mchar_put_prop() (p. 26)

2.6.3.3 int mchar_put_prop (int c, MSymbol key, void * val)

Set the value of a character property.

The mchar_put_prop() (p.26) function searches character ¢ for the character property whose key is key and
assigns val to the value of the found property.

Return value:
If the operation was successful, mchar_put_prop() (p. 26) returns 0. Otherwise, it returns -1.

Errors:
MERROR_SYMBOL, MERROR_DB

See Also:
mchar_define_property() (p.25), mchar_get_prop() (p.26)

2.6.3.4 MCharTablex mchar_get_prop_table (MSymbol key, MSymbol x* type)

Get the char-table for a character property.

The mchar_get_prop_table() (p. 26) function returns a char-table that contains the character property whose key
is key. If type is not NULL, this function stores the type of the property in the place pointed by type. See
mchar_define_property() (p. 25) for types of character property.

Return value:
If key is a valid character property key, this function returns a char-table. Otherwise NULL is retuned.

2.6.4 Variable Documentation

2.6.4.1 MSymbol Mscript

Key for script.

The symbol Msecript (p. 26) has the name "script" and is used as the key of a character property. The value
of such a property is a symbol representing the script to which the character belongs.

Each symbol that represents a script has one of the names listed in the Unicode Technical Report #24.



2.6 Character 27

2.6.4.2 MSymbol Mname

Key for character name.

The symbol Mname (p. 27) has the name "name" and is used as the key of a character property. The value of
such a property is a C-string representing the name of the character.

2.6.4.3 MSymbol Mcategory

Key for general category.

The symbol Mcategory (p.27) has the name "category" and is used as the key of a character property. The
value of such a property is a symbol representing the general category of the character.

Each symbol that represents a general category has one of the names listed as abbreviations for General Category
in Unicode.

2.6.4.4 MSymbol Mcombining_class

Key for canonical combining class.

The symbol Mcombining_class (p. 27) has the name "combining-class" and is used as the key of a
character property. The value of such a property is an integer that represents the canonical combining class of the
character.

The meaning of each integer that represents a canonical combining class is identical to the one defined in
Unicode.

2.6.4.5 MSymbol Mbidi_category

Key for bidi category.

The symbol Mbidi_category (p.27) has the name "bidi-category" and is used as the key of a character
property. The value of such a property is a symbol that represents the bidirectional category of the character.

Each symbol that represents a bidirectional category has one of the names listed as types of Bidirectional
Category in Unicode.

2.6.4.6 MSymbol Msimple_case_folding

Key for corresponding single lowercase character.

The symbol Msimple_case_folding (p. 27) has the name "simple-case-folding" and is used as the key
of a character property. The value of such a property is the corresponding single lowercase character that is used
when comparing M-texts ignoring cases.

If a character requires a complicated comparison (i.e. cannot be compared by simply mapping to another single
character), the value of such a property is OxFFFF. In this case, the character has another property whose key is
Mcomplicated_case_folding (p.27).

2.6.4.7 MSymbol Mcomplicated_case_folding

Key for corresponding multiple lowercase characters.

The symbol Mcomplicated_case_folding (p.27) has the name "complicated-case-folding" and is
used as the key of a character property. The value of such a property is the corresponding M-text that contains a
sequence of lowercase characters to be used for comparing M-texts ignoring case.
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2.6.4.8 MSymbol Mcased

Key for values used in case operation.

The symbol Mcased (p. 28) has the name "cased" and is used as the key of charater property. The value of
such a property is an integer value 1, 2, or 3 representing "cased", "case-ignorable", and both of them respective.
See the Unicode Standard 5.0 (Section 3.13 Default Case Algorithm) for the detail.

2.6.4.9 MSymbol Msoft_dotted

Key for values used in case operation.

The symbol Msoft_dotted (p.28) has the name "soft—-dotted" and is used as the key of charater property.
The value of such a property is Mt (p. 17) if a character has "Soft_Dotted" property, and Mnil (p. 17) otherwise.
See the Unicode Standard 5.0 (Section 3.13 Default Case Algorithm) for the detail.

2.6.4.10 MSymbol Mcase_mapping

Key for values used in case operation.

The symbol Mcase_mapping (p. 28) has the name "case-mapping" and is used as the key of charater
property. The value of such a property is a plist of three M-Texts; lower, title, and upper of the corresponding
character. See the Unicode Standard 5.0 (Section 5.18 Case Mappings) for the detail.

2.6.4.11 MSymbol Mblock

Key for script block name.

The symbol Mblock (p. 28) the name "block" and is used as the key of charater property. The value of such a
property is a symbol representing a script block of the corresponding character.
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2.7 Chartable

Chartable objects and API for them.

Typedefs

* typedef struct MCharTable MCharTable
Type of chartables.

Functions

* MCharTable x mchartable (MSymbol key, void xdefault_value)

Create a new chartable.

¢ int mchartable_min_char (MCharTable «table)

Return the minimum character whose value is set in a chartabe.

¢ int mchartable_max_char (MCharTable xtable)

Return the maximum character whose value is set in a chartabe.

¢ void * mchartable_lookup (MCharTable xtable, int c)

Return the assigned value of a character in a chartable.

¢ int mchartable_set (MCharTable xtable, int c, void *val)

Assign a value to a character in a chartable.

 int mchartable_set_range (MCharTable xtable, int from, int to, void xval)

Assign a value to the characters in the specified range.

* void mchartable_range (MCharTable xtable, int *from, int *to)

Search for characters that have non-default value.

¢ int mchartable_map (MCharTable xtable, void xignore, void(xfunc)(int, int, void *, void %), void
+func_arg)

Call a function for characters in a chartable.

Variables

¢ MSymbol Mchar_table

Symbol whose name is "char-table".

2.7.1 Detailed Description

Chartable objects and API for them. The m17n library supports enormous number of characters. Thus, if
attributes of each character are to be stored in a simple array, such an array would be impractically big. The
attributes usually used, however, are often assigned only to a range of characters. Even when all characters have
attributes, characters of consecutive character code tend to have the same attribute values.
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The m17n library utilizes this tendency to store characters and their attribute values efficiently in an object called
Chartable. Although a chartable object is not a simple array, application programs can handle a chartable as if it
is an array. Attribute values of a character can be obtained by accessing a Chartable for the attribute with the
character code of the specified character.

A chartable is a managed object.

2.7.2 Typedef Documentation
2.7.2.1 typedef struct MCharTable MCharTable

Type of chartables.

The type MCharTable (p. 30) is for a chartable objects. Its internal structure is concealed from application
programs.

2.7.3 Function Documentation
2.7.3.1 MCharTablex mchartable (MSymbol key, void * default_value)

Create a new chartable.

The mchartable() (p. 30) function creates a new chartable object with symbol key and the default value
default_value. If key is a managing key, the elements of the table (including the default value) are managed
objects or NULL.

Return value:
If the operation was successful, mchartable() (p. 30) returns a pointer to the created chartable. Otherwise it
returns NULL and assigns an error code to the external variable merror_code (p. 155).

2.7.3.2 int mchartable_min_char (MCharTable * table)

Return the minimum character whose value is set in a chartabe.

The mchartable_min_char() (p. 30) function return the minimum character whose value is set in chartable
table. No character is set its value, the function returns -1.

2.7.3.3 int mchartable_max_char (MCharTable * table)

Return the maximum character whose value is set in a chartabe.

The mchartable_max_char() (p. 30) function return the maximum character whose value is set in chartable
table. No character is set its value, the function returns -1.

2.7.3.4 void+ mchartable_lookup (MCharTable * table, int c)

Return the assigned value of a character in a chartable.

The mchartable_lookup() (p. 30) function returns the value assigned to character ¢ in chartable table. If no
value has been set for ¢ explicitly, the default value of table is returned. If ¢ is not a valid character,
mchartable_lookup() (p. 30) returns NULL and assigns an error code to the external variable merror_code

(p. 155).

Errors:
MERROR_CHAR
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See Also:
mchartable_set() (p.31)

2.7.3.5 int mchartable_set (MCharTable x table, int c, void * val)

Assign a value to a character in a chartable.

The mchartable_set() (p. 31) function sets the value of character ¢ in chartable table to val.

Return value:
If the operation was successful, mchartable_set() (p. 31) returns 0. Otherwise it returns -1 and assigns an
error code to the external variable merror_code (p. 155).

Errors:
MERROR_CHAR

See Also:
mchartable_lookup() (p. 30), mchartable_set_range() (p.31)

2.7.3.6 int mchartable_set_range (MCharTable « fable, int from, int to, void * val)

Assign a value to the characters in the specified range.

The mchartable_set_range() (p. 31) function assigns value val to the characters from from to to (both inclusive)
in chartable table.

Return value:
If the operation was successful, mchartable_set_range() (p.31) returns 0. Otherwise it returns -1 and
assigns an error code to the external variable merror_code (p. 155). If from is greater than to,
mchartable_set_range() (p. 31) returns immediately without an error.

Errors:
MERROR_CHAR

See Also:
mchartable_set() (p.31)

2.7.3.7 void mchartable_range (MCharTable « table, int * from, int * to)

Search for characters that have non-default value.

The mchartable_range() (p. 31) function searches chartable table for the first and the last character codes that
do not have the default value of table, and set from and to to them, respectively. If all characters have the default
value, both from and to are set to -1.

2.7.3.8 int mchartable_map (MCharTable x table, void * ignore, void(x)(int, int, void *, void *) func,
void * func_arg)

Call a function for characters in a chartable.

The mchartable_map() (p.31) function calls function func for characters in chartable table. No function call
occurs for characters that have value ignore in table. Comparison of ignore and character value is done with the
operator ==. Be careful when you use string literals or pointers.
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Instead of calling func for each character, mchartable_map() (p. 31) tries to optimize the number of function
calls, i.e. it makes a single function call for a chunk of characters when those consecutive characters have the
same value.

No matter how long the character chunk is, func is called with four arguments; from, to, val, and arg. from and
to (both inclusive) defines the range of characters that have value val. arg is the same as func_arg.

Return value:
This function always returns 0.

2.7.4 Variable Documentation
2.7.4.1 MSymbol Mchar_table

Symbol whose name is "char-table".

The symbol Mchar_table has the name "char-table".
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2.8 M-text

M-text objects and API for them.

Typedefs

¢ typedef struct MText MText
Type of M-texts.

Enumerations

¢ enum MTextFormat {
MTEXT_FORMAT_US_ASCII,
MTEXT_FORMAT_UTF_S8,
MTEXT_FORMAT_UTF_16LE,
MTEXT_FORMAT_UTF_16BE,
MTEXT_FORMAT_UTF_32LE,
MTEXT_FORMAT_UTF_32BE,
MTEXT_FORMAT_MAX }

Enumeration for specifying the format of an M-text.

e enum MTextLineBreakOption {
MTEXT_LBO_SP_CM =1,
MTEXT_LBO_KOREAN_SP =2,
MTEXT_LBO_AI_AS_ID =4,
MTEXT_LBO_MAX }

Enumeration for specifying a set of line breaking option.

Functions

* int mtext_line_break (MText xmt, int pos, int option, int *after)

Find a linebreak postion of an M-text.

¢ MText x mtext ()

Allocate a new M-text.

¢ MText * mtext_from_data (const void xdata, int nitems, enum MTextFormat format)

Allocate a new M-text with specified data.

* void * mtext_data (MText xmt, enum MTextFormat «fmt, int xnunits, int *pos_idx, int sunit_idx)

Get information about the text data in M-text.

¢ int mtext_len (MText xmt)

Number of characters in M-text.

 int mtext_ref_char (MText «mt, int pos)
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Return the character at the specified position in an M-text.

int mtext_set_char (MText «mt, int pos, int c)

Store a character into an M-text.

MText «+ mtext_cat_char (MText xmit, int c)

Append a character to an M-text.

MText « mtext_dup (MText xmt)

Create a copy of an M-text.

MText « mtext_cat (MText «mtl, MText xmt2)
Append an M-text to another.

MText * mtext_ncat (MText xmtl, MText *mt2, int n)
Append a part of an M-text to another.

MText + mtext_cpy (MText xmtl, MText xmt2)

Copy an M-text to another.

MText « mtext_ncpy (MText «xmtl, MText xmt2, int n)

Copy the first some characters in an M-text to another.

MText + mtext_duplicate (MText «mt, int from, int to)

Create a new M-text from a part of an existing M-text.

MText « mtext_copy (MText «xmtl, int pos, MText «xmt2, int from, int to)

Copy characters in the specified range into an M-text.

int mtext_del (MText xmt, int from, int to)

Delete characters in the specified range destructively.

int mtext_ins (MText «mtl, int pos, MText «mt2)

Insert an M-text into another M-text.

int mtext_insert (MText xmtl, int pos, MText «mt2, int from, int to)

Insert sub-text of an M-text into another M-text.

int mtext_ins_char (MText «mt, int pos, int c, int n)

Insert a character into an M-text.

int mtext_replace (MText xmtl, int froml, int tol, MText xmt2, int from2, int to2)

Replace sub-text of M-text with another.

int mtext_character (MText xmt, int from, int to, int ¢)

Search a character in an M-text.

int mtext_chr (MText xmt, int c)

Return the position of the first occurrence of a character in an M-text.

int mtext_rchr (MText xmt, int c)

Return the position of the last occurrence of a character in an M-text.
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¢ int mtext_cmp (MText +mt1, MText +mt2)

Compare two M-texts character-by-character.

¢ int mtext_ncmp (MText «mt1, MText «mt2, int n)

Compare initial parts of two M-texts character-by-character.

* int mtext_compare (MText xmtl, int froml, int tol, MText xmt2, int from2, int to2)

Compare specified regions of two M-texts.

* int mtext_spn (MText +xmt, MText xaccept)

Search an M-text for a set of characters.

* int mtext_cspn (MText «xmt, MText xreject)

Search an M-text for the complement of a set of characters.

¢ int mtext_pbrk (MText «mt, MText xaccept)

Search an M-text for any of a set of characters.

¢ MText « mtext_tok (MText «xmt, MText xdelim, int *pos)

Look for a token in an M-text.

* int mtext_text (MText xmtl, int pos, MText xmt2)

Locate an M-text in another.

¢ int mtext_search (MText xmtl, int from, int to, MText *xmt2)

Locate an M-text in a specific range of another.

* int mtext_casecmp (MText xmtl, MText xmt2)

Compare two M-texts ignoring cases.

* int mtext_ncasecmp (MText xmtl, MText xmt2, int n)

Compare initial parts of two M-texts ignoring cases.

* int mtext_case_compare (MText xmtl, int from1, int tol, MText «mt2, int from2, int t02)

Compare specified regions of two M-texts ignoring cases.

¢ int mtext_lowercase (MText xmt)

Lowercase an M-text.

¢ int mtext_titlecase (MText xmt)

Titlecase an M-text.

* int mtext_uppercase (MText xmt)

Uppercase an M-text.

Variables

* MSymbol Mlanguage
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Variables: Default Endian of UTF-16 and UTF-32

e enum MTextFormat MTEXT_FORMAT_UTF_16
Variable of value MTEXT _FORMAT _UTF_I6LE or MTEXT _FORMAT UTF_I16BE.

¢ const int MTEXT_FORMAT_UTF_32
Variable of value MTEXT FORMAT _UTF_32LE or MTEXT FORMAT UTF_32BE.

2.8.1 Detailed Description

M-text objects and API for them. In the m17n library, text is represented as an object called M-text rather than as
a C-string (char *orunsigned char *). An M-textis a sequence of characters whose length is equals to
or more than 0, and can be coined from various character sources, e.g. C-strings, files, character codes, etc.

M-texts are more useful than C-strings in the following points.

* M-texts can handle mixture of characters of various scripts, including all Unicode characters and more.
This is an indispensable facility when handling multilingual text.

 Each character in an M-text can have properties called text properties. Text properties store various kinds
of information attached to parts of an M-text to provide application programs with a unified view of those
information. As rich information can be stored in M-texts in the form of text properties, functions in
application programs can be simple.

In addition, the library provides many functions to manipulate an M-text just the same way as a C-string.

2.8.2 Typedef Documentation
2.8.2.1 typedef struct MText MText

Type of M-texts.

The type MText (p. 36) is for an M-text object. Its internal structure is concealed from application programs.

2.8.3 Enumeration Type Documentation
2.8.3.1 enum MTextFormat

Enumeration for specifying the format of an M-text.

The enum MTextFormat (p. 36) is used as an argument of the mtext_from_data() (p. 37) function to specify the
format of data from which an M-text is created.

Enumerator:
MTEXT _FORMAT _US_ASCII US-ASCII encoding

MTEXT FORMAT UTF_8 UTF-8 encoding
MTEXT FORMAT UTF_16LE UTF-16LE encoding
MTEXT FORMAT UTF_16BE UTF-16BE encoding
MTEXT _FORMAT UTF_32LE UTF-32LE encoding
MTEXT FORMAT UTF_32BE UTF-32BE encoding
MTEXT FORMAT MAX
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2.8.3.2 enum MTextLineBreakOption

Enumeration for specifying a set of line breaking option.
The enum MTextLineBreakOption (p. 37) is to control the line breaking algorithm of the function
mtext_line_break() (p. 37) by specifying logical-or of the members in the arg option.

Enumerator:
MTEXT _LBO_SP_CM Specify the legacy support for space character as base for combining marks. See
the section 8.3 of UAX#14.

MTEXT _LBO_KOREAN_SP Specify to use space characters for line breaking Korean text.

MTEXT LBO_AI_AS_ID Specify to treat characters of ambiguous line-breaking class as of ideographic
line-breaking class.

MTEXT LBO_MAX

2.8.4 Function Documentation
2.8.4.1 int mtext_line_break (MText x mt, int pos, int option, int x after)

Find a linebreak postion of an M-text.

The mtext_line_break() (p. 37) function checks if position pos is a proper linebreak position of an M-text mt
according to the algorithm of The Unicode Standard 4.0 UAX#14. It so, it returns pos. Otherwise, it returns a
proper linebreak position before pos.

If option is nonzero, it controls the algorithm by logical-or of the members of MTextLineBreakOption (p. 37).

If after is not NULL, a proper linebreak position after pos is stored there.

2.8.4.2 MTextx mtext ()

Allocate a new M-text.

The mtext() (p.37) function allocates a new M-text of length 0 and returns a pointer to it. The allocated M-text
will not be freed unless the user explicitly does so with the m17n_object_unref() (p. 12) function.

See Also:
m17n_object_unref() (p. 12)

2.8.4.3 MText+ mtext_from_data (const void * data, int nitems, enum MTextFormat format)

Allocate a new M-text with specified data.

The mtext_from_data() (p. 37) function allocates a new M-text whose character sequence is specified by array
data of nitems elements. format specifies the format of data.

When format is either MTEXT_FORMAT_US_ASCII (p. 36) or MTEXT_FORMAT_UTF_8 (p. 36), the
contents of data must be of the type unsigned char, and nitems counts by byte.

When format is either MTEXT_FORMAT_UTF_16LE (p. 36) or MTEXT_FORMAT_UTF_16BE (p. 36),
the contents of data must be of the type unsigned short, and nitems counts by unsigned short.

When format is either MTEXT_FORMAT_UTF_32LE (p. 36) or MTEXT_FORMAT _UTF_32BE (p. 36),
the contents of data must be of the type unsigned, and nitems counts by unsigned.

The character sequence of the M-text is not modifiable. The contents of data must not be modified while the
M-text is alive.
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The allocated M-text will not be freed unless the user explicitly does so with the m17n_object_unref() (p. 12)
function. Even in that case, data is not freed.

Return value:
If the operation was successful, mtext_from_data() (p. 37) returns a pointer to the allocated M-text.
Otherwise it returns NULL and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_MTEXT

2.8.4.4 void+ mtext_data (MText « m¢, enum MTextFormat * fmt, int * nunits, int * pos_idx, int x
unit_idx)
Get information about the text data in M-text.

The mtext_data() (p. 38) function returns a pointer to the text data of M-text mt. If fmt is not NULL, the format
of the text data is stored in it. If nunits is not NULL, the number of units of the text data is stored in it.

If pos_idx is not NULL and it points to a non-negative number, what it points to is a character position. In this
case, the return value is a pointer to the text data of a character at that position.

Otherwise, if unit_idx is not NULL, it points to a unit position. In this case, the return value is a pointer to the
text data of a character containing that unit.

The character position and unit position of the return value are stored in pos_idx and unit_dix respectively if
they are not NULL.

¢ If the format of the text data is MTEXT_FORMAT_US_ASCII or MTEXT_FORMAT_UTF_8, one unit is
unsigned char.

o If the format is MTEXT_FORMAT_UTF_16LE or MTEXT_FORMAT_UTF_16BE, one unit is unsigned
short.

e If the format is MTEXT_FORMAT_UTF_32LE or MTEXT_FORMAT_UTF_32BE, one unit is unsigned
int.

2.8.4.5 int mtext_len (MText * mt)

Number of characters in M-text.

The mtext_len() (p. 38) function returns the number of characters in M-text mt.

2.8.4.6 int mtext_ref_char (MText x mt, int pos)

Return the character at the specified position in an M-text.

The mtext_ref_char() (p. 38) function returns the character at pos in M-text mt. If an error is detected, it returns
-1 and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE
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2.8.4.7 int mtext_set_char (MText « m¢, int pos, int c)

Store a character into an M-text.

The mtext_set_char() (p. 39) function sets character ¢, which has no text properties, at pos in M-text mt.

Return value:
If the operation was successful, mtext_set_char() (p. 39) returns 0. Otherwise it returns -1 and assigns an
error code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE

2.8.4.8 MTextx mtext_cat_char (MText « mt, int c)

Append a character to an M-text.

The mtext_cat_char() (p. 39) function appends character ¢, which has no text properties, to the end of M-text mt.

Return value:
This function returns a pointer to the resulting M-text mt. If ¢ is an invalid character, it returns NULL.

See Also:
mtext_cat() (p. 39), mtext_ncat() (p. 40)

2.8.4.9 MText+ mtext_dup (MText « mt)

Create a copy of an M-text.

The mtext_dup() (p. 39) function creates a copy of M-text mt while inheriting all the text properties of mt.

Return value:
This function returns a pointer to the created copy.

See Also:
mtext_duplicate() (p. 40)

2.8.4.10 MText+ mtext_cat (MText x mtl, MText x mt2)

Append an M-text to another.

The mtext_cat() (p. 39) function appends M-text mt2 to the end of M-text mtl while inheriting all the text
properties. mt2 itself is not modified.

Return value:
This function returns a pointer to the resulting M-text mt1.

See Also:
mtext_ncat() (p.40), mtext_cat_char() (p.39)
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2.8.4.11 MTextx mtext_ncat (MText x mt1, MText « mt2, int n)

Append a part of an M-text to another.
The mtext_ncat() (p.40) function appends the first n characters of M-text mt2 to the end of M-text mt1 while

inheriting all the text properties. If the length of mt2 is less than n, all characters are copied. mt2 is not modified.

Return value:
If the operation was successful, mtext_ncat() (p. 40) returns a pointer to the resulting M-text mt1. If an error
is detected, it returns NULL and assigns an error code to the global variable merror_code (p. 155).

Errors:
MERROR_RANGE

See Also:
mtext_cat() (p. 39), mtext_cat_char() (p.39)

2.8.4.12 MTextx mtext_cpy (MText  mtl, MText « mt2)

Copy an M-text to another.
The mtext_cpy() (p. 40) function copies M-text mt2 to M-text mt1 while inheriting all the text properties. The

old text in mtl is overwritten and the length of mtl is extended if necessary. mt2 is not modified.

Return value:
This function returns a pointer to the resulting M-text mt1.

See Also:
mtext_ncpy() (p.40), mtext_copy() (p.41)

2.8.4.13 MText+ mtext_ncpy (MText « mtl, MText « mt2, int n)

Copy the first some characters in an M-text to another.

The mtext_ncpy() (p.40) function copies the first n characters of M-text mt2 to M-text mt1 while inheriting all
the text properties. If the length of mt2 is less than n, all characters of mt2 are copied. The old text in mt1 is
overwritten and the length of mt1 is extended if necessary. mt2 is not modified.

Return value:
If the operation was successful, mtext_ncpy() (p.40) returns a pointer to the resulting M-text mt1. If an
error is detected, it returns NULL and assigns an error code to the global variable merror_code (p. 155).

Errors:
MERROR_RANGE

See Also:
mtext_cpy() (p. 40), mtext_copy() (p.41)

2.8.4.14 MText+ mtext_duplicate (MText x m¢, int from, int to)

Create a new M-text from a part of an existing M-text.

The mtext_duplicate() (p. 40) function creates a copy of sub-text of M-text mt, starting at from (inclusive) and
ending at to (exclusive) while inheriting all the text properties of mt. mt itself is not modified.
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Return value:
If the operation was successful, mtext_duplicate() (p. 40) returns a pointer to the created M-text. If an error
is detected, it returns NULL and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE

See Also:
mtext_dup() (p. 39)

2.8.4.15 MTextx mtext_copy (MText x mt1, int pos, MText x mt2, int from, int to)

Copy characters in the specified range into an M-text.

The mtext_copy() (p.41) function copies the text between from (inclusive) and to (exclusive) in M-text mt2 to
the region starting at pos in M-text mt1 while inheriting the text properties. The old text in mt1 is overwritten
and the length of mtl is extended if necessary. mt2 is not modified.

Return value:
If the operation was successful, mtext_copy() (p.41) returns a pointer to the modified mt1. Otherwise, it
returns NULL and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE

See Also:
mtext_cpy() (p. 40), mtext_ncpy() (p.40)

2.8.4.16 int mtext_del (MText x mt, int from, int to)

Delete characters in the specified range destructively.

The mtext_del() (p.41) function deletes the characters in the range from (inclusive) and to (exclusive) from
M-text mt destructively. As a result, the length of mt shrinks by (to - from) characters.

Return value:
If the operation was successful, mtext_del() (p.41) returns 0. Otherwise, it returns -1 and assigns an error
code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE

See Also:
mtext_ins() (p.41)

2.8.4.17 int mtext_ins (MText * mtl, int pos, MText x m¢2)

Insert an M-text into another M-text.

The mtext_ins() (p.41) function inserts M-text mt2 into M-text mt1, at position pos. As a result, mtl is lengthen
by the length of mt2. On insertion, all the text properties of mt2 are inherited. The original mt2 is not modified.
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Return value:
If the operation was successful, mtext_ins() (p.41) returns 0. Otherwise, it returns -1 and assigns an error
code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE , MERROR_MTEXT

See Also:
mtext_del() (p.41) , mtext_insert() (p.42)

2.8.4.18 int mtext_insert (MText « mtl, int pos, MText x mt2, int from, int to)

Insert sub-text of an M-text into another M-text.

The mtext_insert() (p. 42) function inserts sub-text of M-text mt2 between from (inclusive) and to (exclusive)
into M-text mtl, at position pos. As a result, mtl is lengthen by (to - from). On insertion, all the text properties
of the sub-text of mt2 are inherited.

Return value:
If the operation was successful, mtext_insert() (p. 42) returns 0. Otherwise, it returns -1 and assigns an error
code to the external variable merror_code (p. 155).

Errors:
MERROR_MTEXT , MERROR_RANGE

See Also:
mtext_ins() (p.41)

2.8.4.19 int mtext_ins_char (MText x m¢, int pos, int ¢, int n)

Insert a character into an M-text.

The mtext_ins_char() (p. 42) function inserts n copies of character ¢ into M-text mt at position pos. As a result,
mt is lengthen by n.

Return value:
If the operation was successful, mtext_ins() (p. 41) returns 0. Otherwise, it returns -1 and assigns an error
code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE

See Also:
mtext_ins, mtext_del() (p.41)

2.8.4.20 int mtext_replace (MText x mtl, int froml, int tol, MText « mt2, int from2, int t02)

Replace sub-text of M-text with another.

The mtext_replace() (p.42) function replaces sub-text of M-text mtl between from1 (inclusive) and tol
(exclusive) with the sub-text of M-text mt2 between from2 (inclusive) and to2 (exclusive). The new sub-text
inherits text properties of the old sub-text.
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Return value:
If the operation was successful, mtext_replace() (p.42) returns 0. Otherwise, it returns -1 and assigns an
error code to the external variable merror_code (p. 155).

Errors:
MERROR_MTEXT , MERROR_RANGE

See Also:
mtext_insert() (p.42)

2.8.4.21 int mtext_character (MText x m¢, int from, int to, int c)

Search a character in an M-text.

The mtext_character() (p. 43) function searches M-text mt for character c. If from is less than to, the search
begins at position from and goes forward but does not exceed (to - 1). Otherwise, the search begins at position
(from - 1) and goes backward but does not exceed to. An invalid position specification is regarded as both from
and to being 0.

Return value:
If ¢ is found, mtext_character() (p.43) returns the position of its first occurrence. Otherwise it returns -1
without changing the external variable merror_code (p. 155). If an error is detected, it returns -1 and assigns
an error code to the external variable merror_code (p. 155).

See Also:
mtext_chr() (p.43), mtext_rchr() (p.43)

2.8.4.22 int mtext_chr (MText *« mt, int c)

Return the position of the first occurrence of a character in an M-text.
The mtext_chr() (p.43) function searches M-text mt for character c¢. The search starts from the beginning of mt

and goes toward the end.

Return value:
If ¢ is found, mtext_chr() (p.43) returns its position; otherwise it returns -1.

Errors:
MERROR_RANGE

See Also:
mtext_rchr() (p.43), mtext_character() (p.43)

2.8.4.23 int mtext_rchr (MText x mt, int c)

Return the position of the last occurrence of a character in an M-text.

The mtext_rchr() (p.43) function searches M-text mt for character c¢. The search starts from the end of mt and
goes backwardly toward the beginning.

Return value:
If ¢ is found, mtext_rchr() (p. 43) returns its position; otherwise it returns -1.
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Errors:
MERROR_RANGE

See Also:
mtext_chr() (p.43), mtext_character() (p.43)

2.8.4.24 int mtext_cmp (MText x mt1, MText x m¢2)

Compare two M-texts character-by-character.

The mtext_cmp() (p.44) function compares M-texts mt1 and mt2 character by character.

Return value:
This function returns 1, 0, or -1 if mt1 is found greater than, equal to, or less than mt2, respectively.
Comparison is based on character codes.

See Also:
mtext_ncmp() (p. 44), mtext_casecmp() (p. 46), mtext_ncasecmp() (p. 46), mtext_compare() (p.44),
mtext_case_compare() (p.46)

2.8.4.25 int mtext_ncmp (MText « mt1, MText x mt2, int n)

Compare initial parts of two M-texts character-by-character.

The mtext_ncmp() (p. 44) function is similar to mtext_cmp() (p. 44), but compares at most n characters from
the beginning.

Return value:
This function returns 1, 0, or -1 if mt1 is found greater than, equal to, or less than mt2, respectively.

See Also:
mtext_cmp() (p. 44), mtext_casecmp() (p. 46), mtext_ncasecmp() (p. 46) mtext_compare() (p.44),
mtext_case_compare() (p.46)

2.8.4.26 int mtext_compare (MText x mtl, int froml, int tol, MText x mt2, int from2, int t0o2)

Compare specified regions of two M-texts.

The mtext_compare() (p. 44) function compares two M-texts mtl and mt2, character-by-character. The
compared regions are between from1 and tol in mt1 and from?2 to to2 in MT2. from1 and from?2 are inclusive,
tol and to2 are exclusive. from1 being equal to tol (or from2 being equal to to2) means an M-text of length
zero. An invalid region specification is regarded as both from1 and tol (or from?2 and to2) being 0.

Return value:
This function returns 1, 0, or -1 if mt1 is found greater than, equal to, or less than mt2, respectively.
Comparison is based on character codes.

See Also:
mtext_cmp() (p. 44), mtext_ncmp() (p. 44), mtext_casecmp() (p. 46), mtext_ncasecmp() (p. 46),
mtext_case_compare() (p.46)
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2.8.4.27 int mtext_spn (MText x mt, MText x accept)

Search an M-text for a set of characters.

The mtext_spn() (p.45) function returns the length of the initial segment of M-text mt1 that consists entirely of
characters in M-text mt2.

See Also:
mtext_cspn() (p.45)

2.8.4.28 int mtext_cspn (MText « mt, MText * reject)

Search an M-text for the complement of a set of characters.
The mtext_cspn() (p. 45) returns the length of the initial segment of M-text mt1 that consists entirely of
characters not in M-text mt2.

See Also:
mtext_spn() (p.45)

2.8.4.29 int mtext_pbrk (MText « mt, MText * accept)

Search an M-text for any of a set of characters.
The mtext_pbrk() (p.45) function locates the first occurrence in M-text mtl of any of the characters in M-text
mt2.

Return value:
This function returns the position in mt1 of the found character. If no such character is found, it returns -1.

2.8.4.30 MTextx mtext_tok (MText x mt, MText x delim, int * pos)

Look for a token in an M-text.

The mtext_tok() (p.45) function searches a token that firstly occurs after position pos in M-text mt. Here, a
token means a substring each of which does not appear in M-text delim. Note that the type of pos is not int but
pointer to int.

Return value:
If a token is found, mtext_tok() (p. 45) copies the corresponding part of mt and returns a pointer to the copy.
In this case, pos is set to the end of the found token. If no token is found, it returns NULL without changing
the external variable merror_code (p. 155). If an error is detected, it returns NULL and assigns an error code
to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE

2.8.4.31 int mtext_text (MText « mtl, int pos, MText x mt2)

Locate an M-text in another.

The mtext_text() (p.45) function finds the first occurrence of M-text mt2 in M-text mtl1 after the position pos
while ignoring difference of the text properties.
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Return value:
If mt2 is found in mt1, mtext_text() (p.45) returns the position of it first occurrence. Otherwise it returns
-1. If mt2 is empty, it returns 0.

2.8.4.32 int mtext_search (MText x mt1, int from, int to, MText x mt2)

Locate an M-text in a specific range of another.

The mtext_search() (p.46) function searches for the first occurrence of M-text mt2 in M-text mtl in the region
from and to while ignoring difference of the text properties. If from is less than to, the forward search starts
from from, otherwise the backward search starts from to.

Return value:
If mt2 is found in mt1, mtext_search() (p.46) returns the position of the first occurrence. Otherwise it
returns -1. If mt2 is empty, it returns 0.

2.8.4.33 int mtext_casecmp (MText « mtl, MText x mt2)

Compare two M-texts ignoring cases.

The mtext_casecmp() (p. 46) function is similar to mtext_cmp() (p.44), but ignores cases on comparison.

Return value:
This function returns 1, 0, or -1 if mtl is found greater than, equal to, or less than mt2, respectively.

See Also:
mtext_cmp() (p.44), mtext_ncmp() (p. 44), mtext_ncasecmp() (p. 46) mtext_compare() (p. 44),
mtext_case_compare() (p. 46)

2.8.4.34 int mtext_ncasecmp (MText x mt1, MText x mt2, int n)

Compare initial parts of two M-texts ignoring cases.

The mtext_ncasecmp() (p. 46) function is similar to mtext_casecmp() (p. 46), but compares at most n characters
from the beginning.

Return value:
This function returns 1, 0, or -1 if mt1 is found greater than, equal to, or less than mt2, respectively.

See Also:
mtext_cmp() (p.44), mtext_casecmp() (p.46), mtext_casecmp() (p. 46) mtext_compare() (p.44),
mtext_case_compare() (p. 46)

2.8.4.35 int mtext_case_compare (MText x mt1, int froml, int tol, MText x m¢2, int from2, int to2)

Compare specified regions of two M-texts ignoring cases.

The mtext_case_compare() (p. 46) function compares two M-texts mt1l and mt2, character-by-character,
ignoring cases. The compared regions are between from1 and tol in mt1 and from?2 to to2 in MT2. from1 and
from2 are inclusive, tol and to2 are exclusive. from1 being equal to tol (or from2 being equal to to2) means an
M-text of length zero. An invalid region specification is regarded as both from1 and tol (or from2 and to2)
being 0.
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Return value:
This function returns 1, 0, or -1 if mt1 is found greater than, equal to, or less than mt2, respectively.
Comparison is based on character codes.

See Also:
mtext_cmp() (p. 44), mtext_ncmp() (p. 44), mtext_casecmp() (p. 46), mtext_ncasecmp() (p. 46),
mtext_compare() (p.44)

2.8.4.36 int mtext_lowercase (MText * mt)

Lowercase an M-text.

The mtext_lowercase() (p.47) function destructively converts each character in M-text mt to lowercase.
Adjacent characters in mt may affect the case conversion. If the Mlanguage text property is attached to mt, it
may also affect the conversion. The length of mt may change. Characters that cannot be converted to lowercase
is left unchanged. All the text properties are inherited.

Return value:
This function returns the length of the updated mt.

See Also:
mtext_titlecase() (p.47), mtext_uppercase() (p.47)

2.8.4.37 int mtext_titlecase (MText x mt)

Titlecase an M-text.

The mtext_titlecase() (p.47) function destructively converts the first character with the cased property in M-text
mt to titlecase and the others to lowercase. The length of mt may change. If the character cannot be converted to
titlecase, it is left unchanged. All the text properties are inherited.

Return value:
This function returns the length of the updated mt.

See Also:
mtext_lowercase() (p.47), mtext_uppercase() (p.47)

2.8.4.38 int mtext_uppercase (MText x mft)

Uppercase an M-text.

The mtext_uppercase() (p.47) function destructively converts each character in M-text mt to uppercase.
Adjacent characters in mt may affect the case conversion. If the Mlanguage text property is attached to mt, it
may also affect the conversion. The length of mt may change. Characters that cannot be converted to uppercase
is left unchanged. All the text properties are inherited.

Return value:
This function returns the length of the updated mt.

See Also:
mtext_lowercase() (p. 47), mtext_titlecase() (p.47)
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2.8.5 Variable Documentation
2.8.5.1 enum MTextFormat MTEXT _FORMAT_UTF_16

Variable of value MTEXT_FORMAT_UTF_16LE or MTEXT_FORMAT_UTF_16BE.

The global variable MTEXT_FORMAT_UTF_16 (p. 48) is initialized to MTEXT_FORMAT_UTF_16LE
(p-36) on a "Little Endian" system (storing words with the least significant byte first), and to
MTEXT_FORMAT_UTF_16BE (p. 36) on a "Big Endian" system (storing words with the most significant byte
first).

See Also:
mtext_from_data() (p.37)

2.8.5.2 constint MTEXT FORMAT_UTF_32

Variable of value MTEXT_FORMAT_UTF_32LE or MTEXT_FORMAT_UTF_32BE.

The global variable MTEXT_FORMAT_UTF_32 (p. 48) is initialized to MTEXT_FORMAT_UTF_32LE
(p-36) on a "Little Endian" system (storing words with the least significant byte first), and to
MTEXT_FORMAT_UTF_32BE (p. 36) on a "Big Endian" system (storing words with the most significant byte
first).

See Also:
mtext_from_data() (p.37)

2.8.5.3 MSymbol Mlanguage

The symbol whose name is "language".
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2.9 Text Property

Function to handle text properties.

Typedefs

¢ typedef MPlist x(x MTextPropSerializeFunc )(void *val)

Type of serializer functions.

* typedef void *(x MTextPropDeserializeFunc )(MPlist *plist)

Type of deserializer functions.

* typedef struct MTextProperty MTextProperty
Type of text properties.

Enumerations

¢ enum MTextPropertyControl {
MTEXTPROP_FRONT_STICKY = 0x01,
MTEXTPROP_REAR_STICKY = 0x02,
MTEXTPROP_VOLATILE_WEAK = 0x04,
MTEXTPROP_VOLATILE_STRONG = 0x08,
MTEXTPROP_NO_MERGE = 0x10,
MTEXTPROP_CONTROL_MAX = 0x1F }

Flag bits to control text property.

Functions

* void * mtext_get_prop (MText xmt, int pos, MSymbol key)

Get the value of the topmost text property.

* int mtext_get_prop_values (MText «mt, int pos, MSymbol key, void *xvalues, int num)

Get multiple values of a text property.

* int mtext_get_prop_keys (MText +mt, int pos, MSymbol xxkeys)

Get a list of text property keys at a position of an M-text.

* int mtext_put_prop (MText xmt, int from, int to, MSymbol key, void *val)

Set a text property.

* int mtext_put_prop_values (MText xmt, int from, int to, MSymbol key, void *xvalues, int num)

Set multiple text properties with the same key.

* int mtext_push_prop (MText xmt, int from, int to, MSymbol key, void «xval)
Push a text property.

* int mtext_pop_prop (MText xmt, int from, int to, MSymbol key)
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Pop a text property.

* int mtext_prop_range (MText «mt, MSymbol key, int pos, int *from, int *to, int deeper)

Find the range where the value of a text property is the same.

¢ MTextProperty « mtext_property (MSymbol key, void *val, int control_bits)

Create a text property.

* MText + mtext_property_mtext (MTextProperty *prop)
Return the M-text of a text property.

¢ MSymbol mtext_property_key (MTextProperty xprop)
Return the key of a text property.

* void * mtext_property_value (MTextProperty xprop)

Return the value of a text property.

* int mtext_property_start (MTextProperty xprop)

Return the start position of a text property.

* int mtext_property_end (MTextProperty xprop)

Return the end position of a text property.

* MTextProperty + mtext_get_property (MText xmt, int pos, MSymbol key)
Get the topmost text property.

 int mtext_get_properties (MText «mt, int pos, MSymbol key, MTextProperty *xprops, int num)

Get multiple text properties.

* int mtext_attach_property (MText «mt, int from, int to, MTextProperty *prop)
Attach a text property to an M-text.

* int mtext_detach_property (MTextProperty *xprop)
Detach a text property from an M-text.

* int mtext_push_property (MText «mt, int from, int to, MTextProperty *prop)
Push a text property onto an M-text.

¢ MText « mtext_serialize (MText «mt, int from, int to, MPlist xproperty_list)

Serialize text properties in an M-text.

¢ MText * mtext_deserialize (MText +mt)

Deserialize text properties in an M-text.

Variables

* MSymbol Mtext_prop_serializer

Symbol for specifying serializer functions.

* MSymbol Mtext_prop_deserializer

Symbol for specifying deserializer functions.
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2.9.1 Detailed Description

Function to handle text properties. Each character in an M-text can have properties called text properties. Text
properties store various kinds of information attached to parts of an M-text to provide application programs with
a unified view of those information. As rich information can be stored in M-texts in the form of text properties,
functions in application programs can be simple.

A text property consists of a key and values, where key is a symbol and values are anything that can be cast to
(void x*) . Unlike other types of properties, a text property can have multiple values. "The text property
whose key is K" may be shortened to "K property".

2.9.2 Typedef Documentation
2.9.2.1 typedef MPlist+(x MTextPropSerializeFunc)(void *val)

Type of serializer functions.
This is the type of serializer functions. If the key of a symbol property is Mtext_prop_serializer (p. 58), the
value must be of this type.

See Also:
mtext_serialize() (p. 57), Mtext_prop_serializer (p. 58)

2.9.2.2 typedef void«(x MTextPropDeserializeFunc)(MPlist «plist)

Type of deserializer functions.
This is the type of deserializer functions. If the key of a symbol property is Mtext_prop_deserializer (p. 59), the

value must be of this type.

See Also:
mtext_deserialize() (p. 58), Mtext_prop_deserializer (p. 59)

2.9.2.3 typedef struct MTextProperty MTextProperty

Type of text properties.

The type MTextProperty (p.51) is for a text property objects. Its internal structure is concealed from application
programs.

2.9.3 Enumeration Type Documentation
2.9.3.1 enum MTextPropertyControl

Flag bits to control text property.

The mtext_property() (p.55) function accepts logical OR of these flag bits as an argument. They control the
behaviour of the created text property as described in the documentation of each flag bit.

Enumerator:
MTEXTPROP_FRONT _STICKY If this flag bit is on, an M-text inserted at the start position or at the
middle of the text property inherits the text property.

MTEXTPROP_REAR_STICKY If this flag bit is on, an M-text inserted at the end position or at the middle
of the text property inherits the text property.
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MTEXTPROP_VOLATILE_WEAK If this flag bit is on, the text property is removed if a text in its region
is modified.

MTEXTPROP_VOLATILE_STRONG 1If this flag bit is on, the text property is removed if a text or the
other text property in its region is modified.

MTEXTPROP_NO_MERGE If this flag bit is on, the text property is not automatically merged with the
others.

MTEXTPROP_CONTROL_MAX

2.9.4 Function Documentation
2.9.4.1 void+ mtext_get_prop (MText « mt, int pos, MSymbol key)

Get the value of the topmost text property.

The mtext_get_prop() (p. 52) function searches the character at pos in M-text mt for the text property whose key
is key.

Return value:
If a text property is found, mtext_get_prop() (p. 52) returns the value of the property. If the property has
multiple values, it returns the topmost one. If no such property is found, it returns NULL without changing
the external variable merror_code (p. 155).

If an error is detected, mtext_get_prop() (p. 52) returns NULL and assigns an error code to the external variable
merror_code (p. 155).

Note
If NULL is returned without an error, there are two possibilities:

* the character at pos does not have a property whose key is key, or
* the character does have such a property and its value is NULL.

If you need to distinguish these two cases, use the mtext_get_prop_values() (p. 52) function instead.

Errors:
MERROR_RANGE, MERROR_SYMBOL

See Also:
mtext_get_prop_values() (p. 52), mtext_put_prop() (p. 53), mtext_put_prop_values() (p. 54),
mtext_push_prop() (p. 54), mtext_pop_prop() (p. 54), mtext_prop_range() (p.55)

2.9.4.2 int mtext_get_prop_values (MText x mt, int pos, MSymbol key, void ** values, int num)

Get multiple values of a text property.

The mtext_get_prop_values() (p. 52) function searches the character at pos in M-text mt for the property whose
key is key. If such a property is found, its values are stored in the memory area pointed to by values. num limits
the maximum number of stored values.

Return value:
If the operation was successful, mtext_get_prop_values() (p. 52) returns the number of actually stored
values. If the character at pos does not have a property whose key is key, the return value is 0. If an error is
detected, mtext_get_prop_values() (p. 52) returns -1 and assigns an error code to the external variable
merror_code (p. 155).
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Errors:
MERROR_RANGE, MERROR_SYMBOL

See Also:
mtext_get_prop() (p.52), mtext_put_prop() (p. 53), mtext_put_prop_values() (p. 54),
mtext_push_prop() (p. 54), mtext_pop_prop() (p. 54), mtext_prop_range() (p.55)

2.9.4.3 int mtext_get_prop_keys (MText x mt, int pos, MSymbol xx keys)

Get a list of text property keys at a position of an M-text.

The mtext_get_prop_keys() (p. 53) function creates an array whose elements are the keys of text properties
found at position pos in M-text mt, and sets xkeys to the address of the created array. The user is responsible to
free the memory allocated for the array.

Return value:
If the operation was successful, mtext_get_prop_keys() (p. 53) returns the length of the key list. Otherwise
it returns -1 and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE

See Also:
mtext_get_prop() (p.52), mtext_put_prop() (p.53), mtext_put_prop_values() (p.54),
mtext_get_prop_values() (p. 52), mtext_push_prop() (p. 54), mtext_pop_prop() (p.54)

2.9.4.4 int mtext_put_prop (MText x mt, int from, int to, MSymbol key, void * val)

Set a text property.

The mtext_put_prop() (p. 53) function sets a text property to the characters between from (inclusive) and to
(exclusive) in M-text mt. key and val specify the key and the value of the text property. With this function,

FROM TO
M-text: |<-——————————— [ ———————— MT ————————— |- >
PROP : <—————————————————— OLD_VAL ———————————————————— >
becomes

FROM TO
M-text: |<-——————————— [ ———————— MT ————————— [———— >
PROP : <-- OLD_VAL-><-——————— VAL ——————— ><-- OLD_VAL-->

Return value:
If the operation was successful, mtext_put_prop() (p.53) returns 0. Otherwise it returns -1 and assigns an
error code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE, MERROR_SYMBOL

See Also:
mtext_put_prop_values() (p. 54), mtext_get_prop() (p. 52), mtext_get_prop_values() (p. 52),
mtext_push_prop() (p. 54), mtext_pop_prop() (p. 54), mtext_prop_range() (p.55)
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2.9.4.5 int mtext_put_prop_values (MText x mt, int from, int fo, MSymbol key, void *x values, int num)

Set multiple text properties with the same key.

The mtext_put_prop_values() (p. 54) function sets a text property to the characters between from (inclusive)
and to (exclusive) in M-text mt. key and values specify the key and the values of the text property. num
specifies the number of property values to be set.

Return value:
If the operation was successful, mtext_put_prop_values() (p. 54) returns 0. Otherwise it returns -1 and
assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE, MERROR_SYMBOL

See Also:
mtext_put_prop() (p.53), mtext_get_prop() (p.52), mtext_get_prop_values() (p.52),
mtext_push_prop() (p. 54), mtext_pop_prop() (p. 54), mtext_prop_range() (p.55)

2.9.4.6 int mtext_push_prop (MText « m¢, int from, int to, MSymbol key, void x val)

Push a text property.

The mtext_push_prop() (p. 54) function pushes a text property whose key is key and value is val to the
characters between from (inclusive) and to (exclusive) in M-text mt. With this function,

FROM TO
M-text: |<-——————————— [———————— MT ————————— [———— >
PROP : <———————m—mm—m—m OLD_VAL —————m e e >
becomes

FROM TO
M-text: |<-——————————- [———————— MT ————————— [———— >
PROP : <—————————m—m——— OLD_VAL —————m e >
PROP : P VAL ——————- >

Return value:
If the operation was successful, mtext_push_prop() (p. 54) returns 0. Otherwise it returns -1 and assigns an
error code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE, MERROR_SYMBOL

See Also:
mtext_put_prop() (p. 53), mtext_put_prop_values() (p. 54), mtext_get_prop() (p.52),
mtext_get_prop_values() (p. 52), mtext_pop_prop() (p. 54), mtext_prop_range() (p.55)

2.9.4.7 int mtext_pop_prop (MText x mt, int from, int fo, MSymbol key)

Pop a text property.

The mtext_pop_prop() (p. 54) function removes the topmost text property whose key is key from the characters
between from (inclusive) and and to (exclusive) in mt.

This function does nothing if characters in the region have no such text property. With this function,
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FROM TO
M-text: |[<-———————————— [ ———————— MT ————————— | === >
PROP K OLD_VAL ——————m——mm e >
becomes

FROM TO
M-text: |[<-——————————- | ———————— MT ————————— |- >
PROP : <--OLD_VAL-->]| | <=—OLD_VAL-—> |

Return value:
If the operation was successful, mtext_pop_prop() (p. 54) return 0. Otherwise it returns -1 and assigns an
error code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE, MERROR_SYMBOL

See Also:
mtext_put_prop() (p.53), mtext_put_prop_values() (p. 54), mtext_get_prop() (p.52),
mtext_get_prop_values() (p. 52), mtext_push_prop() (p. 54), mtext_prop_range() (p.55)

2.9.4.8 int mtext_prop_range (MText x mt, MSymbol key, int pos, int x from, int x to, int deeper)

Find the range where the value of a text property is the same.

The mtext_prop_range() (p. 55) function investigates the extent where all characters have the same value for a
text property. It first finds the value of the property specified by key of the character at pos in M-text mt. Then it
checks if adjacent characters have the same value for the property key. The beginning and the end of the found
range are stored to the variable pointed to by from and to. The character position stored in from is inclusive but
that in to is exclusive; this fashion is compatible with the range specification in the mtext_put_prop() (p. 53)
function, etc.

If deeper is not 0, not only the topmost but also all the stacked properties whose key is key are compared.

If from is NULL, the beginning of range is not searched for. If to is NULL, the end of range is not searched for.

Return value:

If the operation was successful, mtext_prop_range() (p. 55) returns the number of values the property key has at
pos. Otherwise it returns -1 and assigns an error code to the external variable merror_code.

Errors:
MERROR_RANGE, MERROR_SYMBOL

See Also:
mtext_put_prop() (p. 53), mtext_put_prop_values() (p. 54), mtext_get_prop() (p.52),
mtext_get_prop_values() (p. 52), mtext_pop_prop() (p. 54), mtext_push_prop() (p. 54)

2.9.4.9 MTextProperty* mtext_property (MSymbol key, void * val, int control_bits)

Create a text property.

The mtext_property() (p. 55) function returns a newly allocated text property whose key is key and value is val.
The created text property is not attached to any M-text, i.e. it is detached.

control_bits must be 0 or logical OR of enum MTextPropertyControl.
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2.9.4.10 MTextx mtext_property_mtext (MTextProperty * prop)

Return the M-text of a text property.

The mtext_property_mtext() (p. 56) function returns the M-text to which text property prop is attached. If prop
is currently detached, NULL is returned.

2.9.4.11 MSymbol mtext_property_key (MTextProperty * prop)

Return the key of a text property.

The mtext_property_key() (p. 56) function returns the key (symbol) of text property prop.

2.9.4.12 voidx mtext_property_value (MTextProperty * prop)

Return the value of a text property.

The mtext_property_value() (p. 56) function returns the value of text property prop.

2.9.4.13 int mtext_property_start (MTextProperty * prop)

Return the start position of a text property.

The mtext_property_start() (p. 56) function returns the start position of text property prop. The start position is
a character position of an M-text where prop begins. If prop is detached, it returns -1.

2.9.4.14 int mtext_property_end (MTextProperty * prop)

Return the end position of a text property.

The mtext_property_end() (p. 56) function returns the end position of text property prop. The end position is a
character position of an M-text where prop ends. If prop is detached, it returns -1.

2.9.4.15 MTextProperty+ mtext_get_property (MText * mt, int pos, MSymbol key)

Get the topmost text property.

The mtext_get_property() (p. 56) function searches the character at position pos in M-text mt for a text property
whose key is key.

Return value:
If a text property is found, mtext_get_property() (p. 56) returns it. If there are multiple text properties, it
returns the topmost one. If no such property is found, it returns NULL without changing the external variable
merror_code (p. 155).

If an error is detected, mtext_get_property() (p. 56) returns NULL and assigns an error code to the external
variable merror_code (p. 155).

2.9.4.16 int mtext_get_properties (MText x mt, int pos, MSymbol key, MTextProperty *x props, int
num)

Get multiple text properties.

The mtext_get_properties() (p. 56) function searches the character at pos in M-text mt for properties whose key
is key. If such properties are found, they are stored in the memory area pointed to by props. num limits the
maximum number of stored properties.
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Return value:
If the operation was successful, mtext_get_properties() (p. 56) returns the number of actually stored
properties. If the character at pos does not have a property whose key is key, the return value is 0. If an error
is detected, mtext_get_properties() (p. 56) returns -1 and assigns an error code to the external variable
merror_code (p. 155).

2.9.4.17 int mtext_attach_property (MText x mt, int from, int to, MTextProperty * prop)

Attach a text property to an M-text.

The mtext_attach_property() (p. 57) function attaches text property prop to the range between from and to in
M-text mt. If prop is already attached to an M-text, it is detached before attached to mt.

Return value:
If the operation was successful, mtext_attach_property() (p.57) returns 0. Otherwise it returns -1 and
assigns an error code to the external variable merror_code (p. 155).

2.9.4.18 int mtext detach_property (MTextProperty * prop)

Detach a text property from an M-text.
The mtext_detach_property() (p. 57) function makes text property prop detached.

Return value:
This function always returns 0.

2.9.4.19 int mtext_push_property (MText * mt, int from, int to, MTextProperty * prop)

Push a text property onto an M-text.

The mtext_push_property() (p. 57) function pushes text property prop to the characters between from
(inclusive) and to (exclusive) in M-text mt.

Return value:
If the operation was successful, mtext_push_property() (p.57) returns 0. Otherwise it returns -1 and
assigns an error code to the external variable merror_code (p. 155).

2.9.4.20 MTextx mtext_serialize (MText x m¢, int from, int to, MPlist x property_list)

Serialize text properties in an M-text.

The mtext_serialize() (p. 57) function serializes the text between from and to in M-text mt. The serialized result
is an M-text in a form of XML. property_list limits the text properties to be serialized. Only those text
properties whose key

e appears as the value of an element in property_list, and

* has the symbol property Mtext_prop_serializer (p.58)

are serialized as a "property" element in the resulting XML representation.

The DTD of the generated XML is as follows:
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<!DOCTYPE mtext [
<!ELEMENT mtext (propertyx,body+)>
<!ELEMENT property EMPTY>
<!ELEMENT body (#PCDATA)>
<!ATTLIST property key CDATA #REQUIRED>
<!ATTLIST property value CDATA #REQUIRED>
<!ATTLIST property from CDATA #REQUIRED>
<!ATTLIST property to CDATA #REQUIRED>
<!ATTLIST property control CDATA #REQUIRED>
1>

This function depends on the libxml2 library. If the m17n library is configured without libxml2, this function
always fails.

Return value:
If the operation was successful, mtext_serialize() (p. 57) returns an M-text in the form of XML. Otherwise it
returns NULL and assigns an error code to the external variable merror_code (p. 155).

See Also:
mtext_deserialize() (p. 58), Mtext_prop_serializer (p. 58)

2.9.4.21 MText+ mtext_deserialize (MText x mt)

Deserialize text properties in an M-text.

The mtext_deserialize() (p. 58) function deserializes M-text mt. mt must be an XML having the following DTD.

<!DOCTYPE mtext [
<!ELEMENT mtext (propertyx,body+)>
<!ELEMENT property EMPTY>
<!ELEMENT body (#PCDATA)>
<!ATTLIST property key CDATA #REQUIRED>
<!ATTLIST property value CDATA #REQUIRED>
<!ATTLIST property from CDATA #REQUIRED>
<!ATTLIST property to CDATA #REQUIRED>
<!ATTLIST property control CDATA #REQUIRED>
1>

This function depends on the libxml2 library. If the m17n library is configured without libxml2, this function
always fail.

Return value:
If the operation was successful, mtext_deserialize() (p. 58) returns the resulting M-text. Otherwise it returns
NULL and assigns an error code to the external variable merror_code (p. 155).

See Also:
mtext_serialize() (p. 57), Mtext_prop_deserializer (p. 59)

2.9.5 Variable Documentation
2.9.5.1 MSymbol Mtext_prop_serializer

Symbol for specifying serializer functions.

To serialize a text property, the user must supply a serializer function for that text property. This is done by
giving a symbol property whose key is Mtext_prop_serializer (p. 58) and value is a pointer to an appropriate
serializer function.

See Also:
mtext_serialize() (p. 57), MTextPropSerializeFunc (p.51)
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2.9.5.2 MSymbol Mtext_prop_deserializer

Symbol for specifying deserializer functions.

To deserialize a text property, the user must supply a deserializer function for that text property. This is done by
giving a symbol property whose key is Mtext_prop_deserializer (p.59) and value is a pointer to an appropriate
deserializer function.

See Also:
mtext_deserialize() (p. 58), MTextPropSerializeFunc (p.51)
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2.10 Database

The m17n database and API for it.

Typedefs

* typedef struct MDatabase MDatabase
Type of database.

Functions

* MDatabase « mdatabase_find (MSymbol tag0, MSymbol tagl, MSymbol tag2, MSymbol tag3)

Look for a data in the database.

MPIist « mdatabase_list (MSymbol tag0, MSymbol tagl, MSymbol tag2, MSymbol tag3)

Return a data list of the m17n database.

¢ MDatabase + mdatabase_define (MSymbol tag0, MSymbol tagl, MSymbol tag2, MSymbol tag3, void
x(xloader)(MSymbol x, void %), void xextra_info)

Define a data of the m17n database.

¢ void * mdatabase_load (MDatabase xmdb)

Load a data from the database.

¢ MSymbol x mdatabase_tag (MDatabase xmdb)

Get tags of a data.

Variables

¢ char x mdatabase_dir

Directory for application specific data.

2.10.1 Detailed Description

The m17n database and API for it. The m17n library acquires various kinds of information from data in the m17n
database on demand. Application programs can also add/load their original data to/from the m17n database by
setting the variable mdatabase_dir (p. 62) to an application-specific directory and storing data in it. Users can
overwrite those data by storing preferable data in the directory specified by the environment variable
"MI17NDIR", or if it is not set, in the directory "~/.m17n.d".

The m17n database contains multiple heterogeneous data, and each data is identified by four tags; TAGO, TAGI,
TAG2, TAG3. Each tag must be a symbol.

TAGO specifies the type of data stored in the database as below.

* If TAGO is Mchar_table (p. 32), the data is of the chartable type and provides information about each
character. In this case, TAG1 specifies the type of the information and must be Msymbol (p. 17), Minteger
(p- 23), Mistring (p. 17), Mtext (p.23), or Mplist (p. 23). TAG2 and TAG3 can be any symbols.
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* If TAGO is Mcharset (p. 71), the data is of the charset type and provides a decode/encode mapping table
for a charset. In this case, TAG1 must be a symbol representing a charset. TAG2 and TAG3 can be any
symbols.

 If TAGO is neither Mchar_table (p. 32) nor Mcharset (p. 71), the data is of the plist type. See the
documentation of the mdatabase_load() (p. 62) function for the details. In this case, TAG1, TAG2, and
TAG3 can be any symbols.

The notation <TAGO, TAG1, TAG2, TAG3> means a data with those tags.

Application programs first calls the mdatabase_find() (p. 61) function to get a pointer to an object of the type
MDatabase (p. 61). That object holds information about the specified data. When it is successfully returned, the
mdatabase_load() (p. 62) function loads the data. The implementation of the structure MDatabase (p. 61) is
concealed from application programs.

2.10.2 Typedef Documentation
2.10.2.1 typedef struct MDatabase MDatabase

Type of database.

The type MDatabase (p. 61) is for a database object. Its internal structure is concealed from an application
program.

2.10.3 Function Documentation
2.10.3.1 MDatabasex mdatabase_find (MSymbol tag0, MSymbol fagl, MSymbol tag2, MSymbol tag3)

Look for a data in the database.

The mdatabase_find() (p. 61) function searches the m17n database for a data who has tags tag0 through tag3,
and returns a pointer to the data. If such a data is not found, it returns NULL.

2.10.3.2 MPIlist+ mdatabase_list (MSymbol tag0, MSymbol tagl, MSymbol tag2, MSymbol tag3)

Return a data list of the m17n database.

The mdatabase_list() (p. 61) function searches the m17n database for data who have tags tag0 through tag3, and
returns their list by a plist. The value Mnil (p. 17) in tagn means a wild card that matches any tag. Each element
of the plist has key Mt (p. 17) and value a pointer to type MDatabase (p.61).

2.10.3.3 MDatabasex mdatabase_define (MSymbol fag0, MSymbol fagl, MSymbol ftag2, MSymbol
tag3, void x(x)(MSymbol %, void *) loader, void * extra_info)

Define a data of the m17n database.

The mdatabase_define() (p. 61) function defines a data that has tags tag0 through tag3 and additional
information extra_info.

loader is a pointer to a function that loads the data from the database. This function is called from the
mdatabase_load() (p. 62) function with the two arguments tags and extra_info. Here, tags is the array of tag0
through tag3.

If loader is NULL, the default loader of the m17n library is used. In this case, extra_info must be a string
specifying a filename that contains the data.
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Return value:
If the operation was successful, mdatabase_define() (p. 61) returns a pointer to the defined data, which can
be used as an argument to mdatabase_load() (p. 62). Otherwise, it returns NULL.

See Also:
mdatabase_load() (p. 62), mdatabase_define() (p.61)

2.10.3.4 void+ mdatabase_load (MDatabase x mdb)

Load a data from the database.

The mdatabase_load() (p. 62) function loads a data specified in mdb and returns the contents. The type of
contents depends on the type of the data.

If the data is of the plist type, this function returns a pointer to plist.

If the database is of the chartable type, it returns a chartable. The default value of the chartable is set according to
the second tag of the data as below:

* If the tag is Msymbol (p. 17), the default value is Mnil (p. 17).
« If the tag is Minteger (p. 23), the default value is -1.
¢ Otherwise, the default value is NULL.
If the data is of the charset type, it returns a plist of length 2 (keys are both Mt (p. 17)). The value of the first

element is an array of integers that maps code points to the corresponding character codes. The value of the
second element is a chartable of integers that does the reverse mapping. The charset must be defined in advance.

See Also:
mdatabase_load() (p. 62), mdatabase_define() (p.61)

2.10.3.5 MSymbolx mdatabase_tag (MDatabase x mdb)

Get tags of a data.

The mdatabase_tag() (p. 62) function returns an array of tags (symbols) that identify the data in mdb. The
length of the array is four.

2.10.4 Variable Documentation
2.10.4.1 charx mdatabase_dir

Directory for application specific data.

If an application program wants to provide a data specific to the program or a data overriding what supplied by
the m17n database, it must set this variable to a name of directory that contains the data files before it calls the
macro M17N_INIT() (p. 7). The directory may contain a file "mdb.dir" which contains a list of data definitions
in the format described in mdbDir(5) (p.211).

The default value is NULL.
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2.11 SHELL API

API provided by libm17n.so.

Modules

* Charset
Charset objects and API for them.

¢ Code Conversion

Coding system objects and API for them.

* Locale
Locale objects and API for them.

* Input Method (basic)
API for Input method.

2.11.1 Detailed Description

API provided by libm17n.so.
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2.12 Charset

Charset objects and API for them.

Defines

¢ #define MCHAR_INVALID_CODE

Invalid code-point.

Functions

* MSymbol mchar_define_charset (const char xname, MPlist splist)

Define a charset.

¢ MSymbol mchar_resolve_charset (MSymbol symbol)

Resolve charset name.

« int mchar_list_charset (MSymbol #xsymbols)

List symbols representing charsets.

¢ int mchar_decode (MSymbol charset_name, unsigned code)

Decode a code-point.

¢ unsigned mchar_encode (MSymbol charset_name, int c)

Encode a character code.

¢ int mchar_map_charset (MSymbol charset_name, void(xfunc)(int from, int to, void *arg), void
+func_arg)

Call a function for all the characters in a specified charset.

Variables

* MSymbol Mcharset
The symbol Mcharset.

Variables: Symbols representing a charset.
Each of the following symbols represents a predefined charset.

¢ MSymbol Mcharset_ascii
Symbol representing the charset ASCII.

¢ MSymbol Mcharset_iso_8859_1
Symbol representing the charset ISO/IEC 8859/1.

¢ MSymbol Mcharset_unicode

Symbol representing the charset Unicode.
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¢ MSymbol Mcharset_m17n

Symbol representing the largest charset.

e MSymbol Mcharset_binary

Symbol representing the charset for ill-decoded characters.

Variables: Parameter keys for mchar_define_charset().

These are the predefined symbols to use as parameter keys for the function mchar_define_charset() (p. 66)
(which see).

* MSymbol Mmethod

¢ MSymbol Mdimension

* MSymbol Mmin_range

¢ MSymbol Mmax_range

* MSymbol Mmin_code

¢ MSymbol Mmax_code

* MSymbol Mascii_compatible
¢ MSymbol Mfinal_byte

* MSymbol Mrevision

¢ MSymbol Mmin_char

* MSymbol Mmapfile

¢ MSymbol Mparents

* MSymbol Msubset_offset
¢ MSymbol Mdefine_coding
* MSymbol Maliases

Variables: Symbols representing charset methods.
These are the predefined symbols that can be a value of the Mmethod parameter of a charset used in an argument
to the mchar_define_charset() (p. 66) function.

A method specifies how code-points and character codes are converted. See the documentation of the
mchar_define_charset() (p. 66) function for the details.

MSymbol Moffset
Symbol for the offset type method of charset.

MSymbol Mmap
Symbol for the map type method of charset.

MSymbol Munify
Symbol for the unify type method of charset.

MSymbol Msubset
Symbol for the subset type method of charset.

MSymbol Msuperset
Symbol for the superset type method of charset.
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2.12.1 Detailed Description

Charset objects and API for them. The m17n library uses charset objects to represent a coded character sets
(CCS). The m17n library supports many predefined coded character sets. Moreover, application programs can
add other charsets. A character can belong to multiple charsets.

The m17n library distinguishes the following three concepts:

* A code-point is a number assigned by the CCS to each character. Code-points may or may not be
continuous. The type unsigned is used to represent a code-point. An invalid code-point is represented
by the macro MCHAR_INVALID_CODE.

e A character index is the canonical index of a character in a CCS. The character that has the character index
N occupies the Nth position when all the characters in the current CCS are sorted by their code-points.
Character indices in a CCS are continuous and start with 0.

* A character code is the internal representation in the m17n library of a character. A character code is a
signed integer of 21 bits or longer.

Each charset object defines how characters are converted between code-points and character codes. To encode
means converting code-points to character codes and to decode means converting character codes to code-points.

2.12.2 Define Documentation
2.12.2.1 #define MCHAR_INVALID CODE

Invalid code-point.

The macro MCHAR_INVALID_CODE (p. 66) gives the invalid code-point.

2.12.3 Function Documentation
2.12.3.1 MSymbol mchar_define_charset (const char x name, MPlist x plist)

Define a charset.

The mchar_define_charset() (p. 66) function defines a new charset and makes it accessible via a symbol whose
name is name. plist specifies parameters of the charset as below:

* Key is Mmethod, value is a symbol.
The value specifies the method for decoding/encoding code-points in the charset. It must be Moffset
(p- 70), Mmap (p. 70) (default), Munify (p. 70), Msubset (p. 71), or Msuperset (p. 71).

* Key is Mdimension, value is an integer

The value specifies the dimension of code-points of the charset. It must be 1 (default), 2, 3, or 4.

* Key is Mmin_range, value is an unsigned integer
The value specifies the minimum range of a code-point, which means that the Nth byte of the value is the
minimum Nth byte of code-points of the charset. The default value is 0.

* Key is Mmax_range, value is an unsigned integer

The value specifies the maximum range of a code-point, which means that the Nth byte of the value is the
maximum Nth byte of code-points of the charset. The default value is OxFF, OxFFFF, OxFFFFFF, or
OxFFFFFFFF if the dimension is 1, 2, 3, or 4 respectively.
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* Key is Mmin_code, value is an unsigned integer

The value specifies the minimum code-point of the charset. The default value is the minimum range.

* Key is Mmax_code, value is an unsigned integer

The value specifies the maximum code-point of the charset. The default value is the maximum range.

* Key is Mascii_compatible, value is a symbol
The value specifies whether the charset is ASCII compatible or not. If the value is Mnil (p. 17) (default), it
is not ASCII compatible, else compatible.

* Key is Mfinal_byte, value is an integer
The value specifies the final byte of the charset registered in The International Registry. It must be 0
(default) or 32..127. The value 0 means that the charset is not in the registry.

» Key is Mrevision, value is an integer
The value specifies the revision number of the charset registered in The International Registry. It must be
0..127. If the charset is not in The International Registry, the value is ignored. The value 0 means that the
charset has no revision number.

¢ Key is Mmin_char, value is an integer

The value specifies the minimum character code of the charset. The default value is 0.

* Key is Mmapfile, value is an M-text

If the method is Mmap (p. 70) or Munify (p. 70), a data that contains mapping information is added to the
m17n database by calling the function mdatabase_define() (p. 61) with the value as an argument
extra_info, i.e. the value is used as a file name of the data.

Otherwise, this parameter is ignored.

* Key is Mparents, value is a plist

If the method is Msubset (p. 71), the value must is a plist of length 1, and the value of the plist must be a
symbol representing a parent charset.

If the method is Msuperset (p. 71), the value must be a plist of length less than 9, and the values of the
plist must be symbols representing subset charsets.

Otherwise, this parameter is ignored.

» Key is Mdefine_coding, value is a symbol

If the dimension of the charset is 1, the value specifies whether or not to define a coding system of the
same name whose type is Mcharset (p. 71). A coding system is defined if the value is not Mnil (p. 17).

Otherwise, this parameter is ignored.

Return value:
If the operation was successful, mchar_define_charset() (p. 66) returns a symbol whose name is name.
Otherwise it returns Mnil (p. 17) and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_CHARSET

2.12.3.2 MSymbol mchar_resolve_charset (MSymbol symbol)

Resolve charset name.

The mchar_resolve_charset() (p. 67) function returns symbol if it represents a charset. Otherwise, canonicalize
symbol as to a charset name, and if the canonicalized name represents a charset, return it. Otherwise, return Mnil

(. 17).
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2.12.3.3 int mchar_list_charset (MSymbol sxx symbols)

List symbols representing charsets.

The mchar_list_charsets() function makes an array of symbols representing a charset, stores the pointer to the
array in a place pointed to by symbols, and returns the length of the array.

2.12.3.4 int mchar_decode (MSymbol charset_name, unsigned code)

Decode a code-point.

The mchar_decode() (p. 68) function decodes code-point code in the charset represented by the symbol
charset_name to get a character code.

Return value:
If decoding was successful, mchar_decode() (p. 68) returns the decoded character code. Otherwise it returns
-1.

See Also:
mchar_encode() (p. 68)

2.12.3.5 unsigned mchar_encode (MSymbol charset_name, int c)

Encode a character code.

The mchar_encode() (p. 68) function encodes character code ¢ to get a code-point in the charset represented by
the symbol charset_name.

Return value:
If encoding was successful, mchar_encode() (p. 68) returns the encoded code-point. Otherwise it returns
MCHAR_INVALID_CODE (p. 66).

See Also:
mchar_decode() (p. 68)

2.12.3.6 int mchar_map_charset (MSymbol charset_name, void(x)(int from, int to, void xarg) func, void
* func_arg)

Call a function for all the characters in a specified charset.

The mcharset_map_chars() function calls func for all the characters in the charset named charset_name. A call
is done for a chunk of consecutive characters rather than character by character.

func receives three arguments: from, to, and arg. from and to specify the range of character codes in charset.
arg is the same as func_arg.

Return value:
If the operation was successful, mcharset_map_chars() returns 0. Otherwise, it returns -1 and assigns an
error code to the external variable merror_code (p. 155).

Errors:
MERROR_CHARSET
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2.12.4 Variable Documentation

2.12.4.1 MSymbol Mcharset_ascii

Symbol representing the charset ASCIIL.

The symbol Mcharset_ascii (p. 69) has name "ascii" and represents the charset ISO 646, USA Version
X3.4-1968 (ISO-IR-6).

2.12.4.2 MSymbol Mcharset_iso_8859_1

Symbol representing the charset ISO/IEC 8859/1.

The symbol Mcharset_iso_8859_1 (p. 69) has name "is0o-8859-1" and represents the charset ISO/IEC
8859-1:1998.

2.12.4.3 MSymbol Mcharset_unicode

Symbol representing the charset Unicode.

The symbol Mcharset_unicode (p. 69) has name "unicode" and represents the charset Unicode.

2.12.4.4 MSymbol Mcharset_m17n

Symbol representing the largest charset.

The symbol Mcharset_m17n (p. 69) has name "m17n" and represents the charset that contains all characters
supported by the m17n library.

2.12.4.5 MSymbol Mcharset_binary

Symbol representing the charset for ill-decoded characters.

The symbol Mcharset_binary (p. 69) has name "binary" and represents the fake charset which the decoding
functions put to an M-text as a text property when they encounter an invalid byte (sequence).

See Code Conversion (p. 72) for more details.
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2.12.4.6 MSymbol Mmethod
2.12.4.7 MSymbol Mdimension
2.12.4.8 MSymbol Mmin_range
2.12.4.9 MSymbol Mmax_range
2.12.4.10 MSymbol Mmin_code
2.12.4.11 MSymbol Mmax_code
2.12.4.12 MSymbol Mascii_compatible
2.12.4.13 MSymbol Mfinal_byte
2.12.4.14 MSymbol Mrevision
2.12.4.15 MSymbol Mmin_char
2.12.4.16 MSymbol Mmapfile
2.12.4.17 MSymbol Mparents
2.12.4.18 MSymbol Msubset_offset
2.12.4.19 MSymbol Mdefine_coding
2.12.4.20 MSymbol Maliases
2.12.4.21 MSymbol Moffset

Symbol for the offset type method of charset.

The symbol Moffset (p. 70) has the name "offset" and, when used as a value of Mmethod parameter of a
charset, it means that the conversion of code-points and character codes of the charset is done by this calculation:

CHARACTER-CODE = CODE-POINT - MIN-CODE + MIN-CHAR

where, MIN-CODE is a value of Mmin_code parameter of the charset, and MIN-CHAR is a value of
Mmin_char parameter.

2.12.4.22 MSymbol Mmap

Symbol for the map type method of charset.

The symbol Mmap (p. 70) has the name "map" and, when used as a value of Mmethod parameter of a charset,
it means that the conversion of code-points and character codes of the charset is done by map looking up. The
map must be given by Mmapfile parameter.

2.12.4.23 MSymbol Munify

Symbol for the unify type method of charset.
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The symbol Munify (p. 70) has the name "unify" and, when used as a value of Mmethod parameter of a
charset, it means that the conversion of code-points and character codes of the charset is done by map looking up
and offsetting. The map must be given by Mmapfile parameter. For this kind of charset, a unique continuous
character code space for all characters is assigned.

If the map has an entry for a code-point, the conversion is done by looking up the map. Otherwise, the conversion

is done by this calculation:

CHARACTER-CODE = CODE-POINT - MIN-CODE + LOWEST-CHAR-CODE

where, MIN-CODE is a value of Mmin_code parameter of the charset, and LOWEST-CHAR-CODE is the
lowest character code of the assigned code space.

2.12.4.24 MSymbol Msubset

Symbol for the subset type method of charset.

The symbol Msubset (p. 71) has the name "subset" and, when used as a value of Mmethod parameter of a
charset, it means that the charset is a subset of a parent charset. The parent charset must be given by Mparents
parameter. The conversion of code-points and character codes of the charset is done conceptually by this
calculation:

CHARACTER-CODE = PARENT-CODE (CODE-POINT) + SUBSET-OFFSET

where, PARENT-CODE is a pseudo function that returns a character code of CODE-POINT in the parent charset,
and SUBSET-OFFSET is a value given by Msubset_offset parameter.

2.12.4.25 MSymbol Msuperset

Symbol for the superset type method of charset.

The symbol Msuperset (p.71) has the name "superset" and, when used as a value of Mmethod parameter
of a charset, it means that the charset is a superset of parent charsets. The parent charsets must be given by
Mparents parameter.

2.12.4.26 MSymbol Mcharset

The symbol Mcharset.

Any decoded M-text has a text property whose key is the predefined symbol Mcharset. The name of
Mcharset is "charset".
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2.13 Code Conversion

Coding system objects and API for them.

Data Structures

¢ struct MConverter

Structure to be used in code conversion.

¢ struct MCodingInfoIS02022
Structure for a coding system of type MCODING_TYPE _ISO_2022 (p. 76).

¢ struct MCodingInfoUTF
Structure for extra information about a coding system of type MCODING_TYPE_UTF (p.76).

Enumerations

¢ enum MConversionResult {
MCONVERSION_RESULT_SUCCESS,
MCONVERSION_RESULT_INVALID_BYTE,
MCONVERSION_RESULT_INVALID_CHAR,
MCONVERSION_RESULT_INSUFFICIENT_SRC,
MCONVERSION_RESULT_INSUFFICIENT_DST,
MCONVERSION_RESULT_IO_ERROR }

Codes that represent the result of code conversion.

* enum MCodingType {
MCODING_TYPE_CHARSET,
MCODING_TYPE_UTF,
MCODING_TYPE_ISO_2022,
MCODING_TYPE_MISC }

Types of coding system.

* enum MCodingFlagIS02022 {
MCODING_ISO_RESET_AT_EOL = 0x1,
MCODING_ISO_RESET_AT_CNTL = 0x2,
MCODING_ISO_EIGHT_BIT = 0x4,
MCODING_ISO_LONG_FORM = 0x8,
MCODING_ISO_DESIGNATION_GO = 0x10,
MCODING_ISO_DESIGNATION_G1 = 0x20,
MCODING_ISO_DESIGNATION_CTEXT = 0x40,
MCODING_ISO_DESIGNATION_CTEXT_EXT = 0x80,
MCODING_ISO_LOCKING_SHIFT = 0x100,
MCODING_ISO_SINGLE_SHIFT = 0x200,
MCODING_ISO_SINGLE_SHIFT_7 = 0x400,
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MCODING_ISO_EUC_TW_SHIFT = 0x800,
MCODING_ISO_IS06429 = 0x1000,
MCODING_ISO_REVISION_NUMBER = 0x2000,
MCODING_ISO_FULL_SUPPORT = 0x3000,
MCODING_ISO_FLAG_MAX }
Bit-masks to specify the detail of coding system whose type is MCODING_TYPE_ISO_2022.

Functions

* MSymbol mconv_define_coding (const char xname, MPlist *plist, int(xresetter)(MConverter x),
int(xdecoder)(const unsigned char *, int, MText x, MConverter ), int(xencoder)(MText =, int, int,
unsigned char *, int, MConverter x), void xextra_info)

Define a coding system.

¢ MSymbol mconv_resolve_coding (MSymbol symbol)

Resolve coding system name.

* int meonv_list_codings (MSymbol *xsymbols)

List symbols representing coding systems.

* MConverter x mconv_buffer_converter (MSymbol name, const unsigned char xbuf, int n)

Create a code converter bound to a buffer.

* MConverter x mconv_stream_converter (MSymbol name, FILE xfp)

Create a code converter bound to a stream.

¢ int mconv_reset_converter (MConverter xconverter)

Reset a code converter.

¢ void mconv_free_converter (MConverter xconverter)

Free a code converter.

¢ MConverter * mconv_rebind_buffer (MConverter xconverter, const unsigned char *buf, int n)

Bind a buffer to a code converter.

¢ MConverter * mconv_rebind_stream (MConverter xconverter, FILE *fp)

Bind a stream to a code converter.

¢ MText « mconv_decode (MConverter xconverter, MText xmt)

Decode a byte sequence into an M-text.

¢ MText « mconv_decode_buffer (MSymbol name, const unsigned char xbuf, int n)

Decode a buffer area based on a coding system.

¢ MText « mconv_decode_stream (MSymbol name, FILE xfp)

Decode a stream input based on a coding system.

¢ int mconv_encode (MConverter xconverter, MText xmt)

Encode an M-text into a byte sequence.
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Variables: Symbols representing coding systems

int mconv_encode_range (MConverter xconverter, MText «mt, int from, int to)

Encode a part of an M-text.

int mconv_encode_buffer (MSymbol name, MText xmt, unsigned char xbuf, int n)

Encode an M-text into a buffer area.

int mconv_encode_stream (MSymbol name, MText «mt, FILE «fp)

Encode an M-text to write to a stream.

int mconv_getc (MConverter xconverter)

Read a character via a code converter.

int mconv_ungetc (MConverter xconverter, int ¢)

Push a character back to a code converter.

int mconv_putc (MConverter xconverter, int c)

Write a character via a code converter.

MText « mconv_gets (MConverter xconverter, MText +xmt)

Read a line using a code converter.

MSymbol Mcoding_us_ascii
Symbol for the coding system US-ASCII.

MSymbol Mcoding_iso_8859_1
Symbol for the coding system ISO-8859-1.

MSymbol Mcoding_utf 8
Symbol for the coding system UTF-8.

MSymbol Mcoding_utf_8_full

Symbol for the coding system UTF-8-FULL.

MSymbol Mcoding_utf_16
Symbol for the coding system UTF-16.

MSymbol Mcoding_utf 16be
Symbol for the coding system UTF-16BE.

MSymbol Mcoding_utf_16le
Symbol for the coding system UTF-16LE.

MSymbol Mcoding_utf 32
Symbol for the coding system UTF-32.

MSymbol Mcoding_utf _32be
Symbol for the coding system UTF-32BE.
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* MSymbol Mcoding_utf_32le
Symbol for the coding system UTF-32LE.

* MSymbol Mcoding_sjis
Symbol for the coding system SJIS.

Variables: Parameter keys for mconv_define_coding().

* MSymbol Mtype

¢ MSymbol Mcharsets

* MSymbol Mflags

* MSymbol Mdesignation
¢ MSymbol Minvocation

¢ MSymbol Mcode_unit

¢ MSymbol Mbom

¢ MSymbol Mlittle_endian

Variables: Symbols representing coding system types.

* MSymbol Mutf
¢ MSymbol Miso_2022

Variables: Symbols appearing in the value of Mflags parameter.

Symbols that can be a value of the Mflags parameter of a coding system used in an argument to the
mconv_define_coding() (p. 77) function (which see).

* MSymbol Mreset_at_eol

¢ MSymbol Mreset_at_cntl

* MSymbol Meight_bit

¢ MSymbol Mlong_form

* MSymbol Mdesignation_g0

* MSymbol Mdesignation_g1

* MSymbol Mdesignation_ctext
¢ MSymbol Mdesignation_ctext_ext
¢ MSymbol Mlocking_shift

* MSymbol Msingle_shift

¢ MSymbol Msingle_shift_7

¢ MSymbol Meuc_tw_shift

¢ MSymbol Miso_6429

¢ MSymbol Mrevision_number
¢ MSymbol Mfull_support

Variables: Others

Remaining variables.

¢ MSymbol Mmaybe

Symbol whose name is "maybe".
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¢ MSymbol Mcoding
The symbol Mcoding.

2.13.1 Detailed Description

Coding system objects and API for them. The m17n library represents a character encoding scheme (CES) of
coded character sets (CCS) as an object called coding system. Application programs can add original coding
systems.

To encode means converting code-points to character codes and to decode means converting character codes back
to code-points.

Application programs can decode a byte sequence with a specified coding system into an M-text, and inversely,
can encode an M-text into a byte sequence.

2.13.2 Enumeration Type Documentation
2.13.2.1 enum MConversionResult

Codes that represent the result of code conversion.

One of these values is set in MConverter—>result.

Enumerator:
MCONVERSION_RESULT_SUCCESS Code conversion is successful.

MCONVERSION_RESULT_INVALID_BYTE On decoding, the source contains an invalid byte.

MCONVERSION_RESULT_INVALID_CHAR On encoding, the source contains a character that cannot
be encoded by the specified coding system.

MCONVERSION_RESULT_INSUFFICIENT_SRC On decoding, the source ends with an incomplete
byte sequence.

MCONVERSION_RESULT_INSUFFICIENT_DST On encoding, the destination is too short to store the
result.

MCONVERSION_RESULT_IO_ERROR An I/O error occurred in the conversion.

2.13.2.2 enum MCodingType

Types of coding system.

Enumerator:

MCODING_TYPE_CHARSET A coding system of this type supports charsets directly. The dimension of
each charset defines the length of bytes to represent a single character of the charset, and a byte
sequence directly represents the code-point of a character. The m17n library provides the default
decoding and encoding routines of this type.

MCODING_TYPE_UTF A coding system of this type supports byte sequences of a UTF (UTF-8,
UTF-16, UTF-32) like structure. The m17n library provides the default decoding and encoding
routines of this type.

MCODING_TYPE_1S0_2022 A coding system of this type supports byte sequences of an [ISO-2022 like
structure. The details of each structure are specified by MCodingInfoIS02022 (p.162) . The
m17n library provides decoding and encoding routines of this type.
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MCODING_TYPE_MISC A coding system of this type is for byte sequences of miscellaneous structures.
The m17n library does not provide decoding and encoding routines of this type. They must be provided
by the application program.

2.13.2.3 enum MCodingFlagIS02022
Bit-masks to specify the detail of coding system whose type is MCODING_TYPE_ISO_2022.

Enumerator:
MCODING_ISO_RESET _AT_EOL On encoding, reset the invocation and designation status to initial at
end of line.

MCODING_ISO_RESET _AT_CNTL On encoding, reset the invocation and designation status to initial
before any control codes.

MCODING_ISO_EIGHT_BIT Use the right graphic plane.

MCODING_ISO_LONG_FORM Use the non-standard 4 bytes format for designation sequence for
charsets JISX0208-1978, GB2312, and JISX0208-1983.

MCODING_ISO_DESIGNATION_GO On encoding, unless explicitly specified, designate charsets to GO.

MCODING_ISO_DESIGNATION_GI On encoding, unless explicitly specified, designate charsets except
for ASCII to G1.

MCODING_ISO_DESIGNATION_CTEXT On encoding, unless explicitly specified, designate 94-chars
charsets to GO, 96-chars charsets to G1.

MCODING_ISO_DESIGNATION_CTEXT_EXT On encoding, encode such charsets not conforming to
1SO-2022 by ESC % / ..., and encode non-supported Unicode characters by ESC % G ... ESC % @ .
On decoding, handle those escape sequences.

MCODING_ISO_LOCKING_SHIFT Use locking shift.

MCODING_ISO_SINGLE_SHIFT Use single shift (SS2 (0x8E or ESC N), SS3 (0x8F or ESC 0)).
MCODING _ISO_SINGLE _SHIFT 7 Use 7-bit single shift 2 (SS2 (0x19)).
MCODING_ISO_EUC_TW_SHIFT Use EUC-TW like special shifting.

MCODING_ISO_1IS06429 Use ISO-6429 escape sequences to indicate direction. Not yet implemented.

MCODING_ISO_REVISION_NUMBER On encoding, if a charset has revision number, produce escape
sequences to specify the number.

MCODING_ISO_FULL_SUPPORT Support all ISO-2022 charsets.
MCODING_ISO_FLAG_MAX

2.13.3 Function Documentation

2.13.3.1 MSymbol mconv_define_coding (const char * name, MPlist x plist, int(x)(MConverter x)
resetter, int(x)(const unsigned char x, int, MText x, MConverter *) decoder, int(x)(MText x, int,
int, unsigned char x, int, MConverter x) encoder, void * extra_info)

Define a coding system.

The mconv_define_coding() (p. 77) function defines a new coding system and makes it accessible via a symbol
whose name is name. plist specifies parameters of the coding system as below:

» Key is Mtype, value is a symbol
The value specifies the type of the coding system. It must be Mcharset, Mutf, Miso_2022, or Mnil.

If the type is Mcharset, extra_info is ignored.
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If the type is Mutf, extra_info must be a pointer to MCodingInfoUTF (p. 163).
If the type is Miso_2022, extra_info must be a pointer to MCodingInfoIS02022 (p. 162).

If the type is Mnil (p. 17), the argument resetter, decoder, and encoder must be supplied. extra_info is
ignored. Otherwise, they can be NULL and the m17n library provides proper defaults.

Key is Mcharsets, value is a plist

The value specifies a list charsets supported by the coding system. The keys of the plist must be Msymbol
(p. 17), and the values must be symbols representing charsets.

Key is Mflags, value is a plist

If the type is Miso_2022, the values specifies flags to control the ISO 2022 interpreter. The keys of the plist
must e Msymbol (p. 17), and values must be one of the following.

— Mreset_at_eol
If this flag exists, designation and invocation status is reset to the initial state at the end of line.
— Mreset_at_cntl
If this flag exists, designation and invocation status is reset to the initial state at a control character.
— Meight_bit
If this flag exists, the graphic plane right is used.
— Milong_form
If this flag exists, the over-long escape sequences (ESC ’$’ *(* <final_byte>) are used for designating
the CCS JISX0208.1978, GB2312, and JISX0208.
— Mdesignation_g0
If this flag and Mfull_support exists, designates charsets not listed in the charset list to the graphic
register GO.
— Mdesignation_g1
If this flag and Mfull_support exists, designates charsets not listed in the charset list to the graphic
register G1.
— Mdesignation_ctext
If this flag and Mfull_support exists, designates charsets not listed in the charset list to a graphic
register GO or G1 based on the criteria of the Compound Text.
— Mdesignation_ctext_ext

If this flag and Mfull_support exists, designates charsets not listed in the charset list to a graphic
register GO or G1, or use extended segment for such charsets based on the criteria of the Compound
Text.

— Mlocking_shift

If this flag exists, use locking shift.
— Msingle_shift

If this flag exists, use single shift.
— Msingle_shift_7

If this flag exists, use 7-bit single shift code (0x19).
— Meuc_tw_shift

If this flag exists, use a special shifting according to EUC-TW.
— Miso_6429

This flag is currently ignored.
— Mrevision_number

If this flag exists, use a revision number escape sequence to designate a charset that has a revision
number.
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— Mfull_support
If this flag exists, support all charsets registered in the International Registry.

» Key is Mdesignation, value is a plist

If the type is Miso_2022, the value specifies how to designate each supported characters. The keys of the
plist must be Minteger (p.23), and the values must be numbers indicating a graphic registers. The Nth
element value is for the Nth charset of the charset list. The value 0..3 means that it is assumed that a
charset is already designated to the graphic register 0..3. The negative value G (-4..-1) means that a charset
is not designated to any register at first, and if necessary, is designated to the (G+4) graphic register.

* Key is Minvocation, value is a plist

If the type is Miso_2022, the value specifies how to invocate each graphic registers. The plist length must
be one or two. The keys of the plist must be Minteger (p.23), and the values must be numbers indicating a
graphic register. The value of the first element specifies which graphic register is invocated to the graphic
plane left. If the length is one, no graphic register is invocated to the graphic plane right. Otherwise, the
value of the second element specifies which graphic register is invocated to the graphic plane right.

* Key is Mcode_unit, value is an integer

If the type is Mutf, the value specifies the bit length of a code-unit. It must be 8, 16, or 32.

¢ Key is Mbom, value is a symbol

If the type is Mutf and the code-unit bit length is 16 or 32, it specifies whether or not to use BOM (Byte
Order Mark). If the value is Mnil (p. 17) (default), BOM is not used, else if the value is Mmaybe (p. 88),
the existence of BOM is detected at decoding time, else BOM is used.

* Key is Mlittle_endian, value is a symbol

If the type is Mutf and the code-unit bit length is 16 or 32, it specifies whether or not the encoding is little
endian. If the value is Mnil (p. 17) (default), it is big endian, else it is little endian.

resetter is a pointer to a function that resets a converter for the coding system to the initial status. The pointed
function is called with one argument, a pointer to a converter object.

decoder is a pointer to a function that decodes a byte sequence according to the coding system. The pointed
function is called with four arguments:

* A pointer to the byte sequence to decode.
¢ The number of bytes to decode.
* A pointer to an M-text to which the decoded characters are appended.

* A pointer to a converter object.

decoder must return O if it succeeds. Otherwise it must return -1.

encoder is a pointer to a function that encodes an M-text according to the coding system. The pointed function is
called with six arguments:

* A pointer to the M-text to encode.

* The starting position of the encoding.

* The ending position of the encoding.

* A pointer to a memory area where the produced bytes are stored.

* The size of the memory area.
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* A pointer to a converter object.

encoder must return O if it succeeds. Otherwise it must return -1.

extra_info is a pointer to a data structure that contains extra information about the coding system. The type of
the data structure depends on type.

Return value:

If the operation was successful, mconv_define_coding() (p. 77) returns a symbol whose name is name. If an
error is detected, it returns Mnil (p. 17) and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_CODING

2.13.3.2 MSymbol mconv_resolve_coding (MSymbol symbol)

Resolve coding system name.

The mconv_resolve_coding() (p. 80) function returns symbol if it represents a coding system. Otherwise,
canonicalize symbol as to a coding system name, and if the canonicalized name represents a coding system,
return it. Otherwise, return Mnil (p. 17).

2.13.3.3 int mconv_list_codings (MSymbol xx symbols)

List symbols representing coding systems.

The mconv_list_codings() (p. 80) function makes an array of symbols representing a coding system, stores the
pointer to the array in a place pointed to by symbols, and returns the length of the array.

2.13.3.4 MConverterx mconv_buffer_converter (MSymbol name, const unsigned char * buf, int n)

Create a code converter bound to a buffer.

The mconv_buffer_converter() (p. 80) function creates a pointer to a code converter for coding system name.
The code converter is bound to buffer area of n bytes pointed to by buf. Subsequent decodings and encodings are
done to/from this buffer area.

name can be Mnil (p. 17). In this case, a coding system associated with the current locale (LC_CTYPE) is used.

Return value:
If the operation was successful, mconv_buffer_converter() (p. 80) returns the created code converter.
Otherwise it returns NULL and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_SYMBOL, MERROR_CODING

See Also:
mconv_stream_converter() (p. 81)
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2.13.3.5 MConverterx mconv_stream_converter (MSymbol name, FILE x fp)

Create a code converter bound to a stream.

The mconv_stream_converter() (p. 81) function creates a pointer to a code converter for coding system name.
The code converter is bound to stream fp. Subsequent decodings and encodings are done to/from this stream.

name can be Mnil (p. 17). In this case, a coding system associated with the current locale (LC_CTYPE) is used.

Return value:
If the operation was successful, mconv_stream_converter() (p. 81) returns the created code converter.
Otherwise it returns NULL and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_SYMBOL, MERROR_CODING

See Also:
mconv_buffer_converter() (p. 80)

2.13.3.6 int mconv_reset_converter (MConverter * converter)

Reset a code converter.
The mconv_reset_converter() (p. 81) function resets code converter converter to the initial state.
Return value:

If converter->coding has its own reseter function, mconv_reset_converter() (p. 81) returns the result of
that function applied to converter. Otherwise it returns 0.

2.13.3.7 void mconv_free_converter (MConverter * converter)

Free a code converter.

The mconv_free_converter() (p. 81) function frees the code converter converter.

2.13.3.8 MConverterx mconv_rebind_buffer (MConverter * converter, const unsigned char * buf, int n)

Bind a buffer to a code converter.
The mconv_rebind_buffer() (p. 81) function binds buffer area of n bytes pointed to by buf to code converter

converter. Subsequent decodings and encodings are done to/from this newly bound buffer area.

Return value:
This function always returns converter.

See Also:
mconv_rebind_stream() (p. 81)

2.13.3.9 MConverters mconv_rebind_stream (MConverter x converter, FILE x fp)

Bind a stream to a code converter.

The mconv_rebind_stream() (p. 81) function binds stream fp to code converter converter. Following decodings
and encodings are done to/from this newly bound stream.
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Return value:
This function always returns converter.

See Also:
mconv_rebind_buffer() (p. 81)

2.13.3.10 MText+x mconv_decode (MConverter x converter, MText x mt)

Decode a byte sequence into an M-text.

The mconv_decode() (p. 82) function decodes a byte sequence and appends the result at the end of M-text mt.
The source byte sequence is taken from either the buffer area or the stream that is currently bound to converter.

Return value:
If the operation was successful, mconv_decode() (p. 82) returns updated mt. Otherwise it returns NULL and
assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_IO, MERROR_CODING

See Also:
mconv_rebind_buffer() (p. 81), mconv_rebind_stream() (p. 81), mconv_encode() (p. 83),
mconv_encode_range() (p. 83), mconv_decode_buffer() (p. 82), mconv_decode_stream() (p. 82)

2.13.3.11 MText+ mconv_decode_buffer (MSymbol name, const unsigned char * buf, int n)

Decode a buffer area based on a coding system.

The mconv_decode_buffer() (p. 82) function decodes n bytes of the buffer area pointed to by buf based on the
coding system name. A temporary code converter for decoding is automatically created and freed.

Return value:
If the operation was successful, mconv_decode_buffer() (p. 82) returns the resulting M-text. Otherwise it
returns NULL and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_IO, MERROR_CODING

See Also:
mconv_decode() (p. 82), mconv_decode_stream() (p. 82)

2.13.3.12 MText+ mconv_decode_stream (MSymbol name, FILE x fp)

Decode a stream input based on a coding system.

The mconv_decode_stream() (p. 82) function decodes the entire byte sequence read in from stream fp based on
the coding system name. A code converter for decoding is automatically created and freed.

Return value:
If the operation was successful, mconv_decode_stream() (p. 82) returns the resulting M-text. Otherwise it
returns NULL and assigns an error code to the external variable merror_code (p. 155).
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Errors:
MERROR_IO, MERROR_CODING

See Also:
mconv_decode() (p. 82), mconv_decode_buffer() (p. 82)

2.13.3.13 int mconv_encode (MConverter * converter, MText x mt)

Encode an M-text into a byte sequence.

The mconv_encode() (p. 83) function encodes M-text mt and writes the resulting byte sequence into the buffer
area or the stream that is currently bound to code converter converter.

Return value:
If the operation was successful, mconv_encode() (p. 83) returns the number of written bytes. Otherwise it
returns -1 and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_ IO, MERROR_CODING

See Also:
mconv_rebind_buffer() (p. 81), mconv_rebind_stream() (p. 81), mconv_decode() (p. 82),
mconv_encode_range() (p. 83)

2.13.3.14 int mconv_encode_range (MConverter x converter, MText x mt, int from, int to)

Encode a part of an M-text.

The mconv_encode_range() (p. 83) function encodes the text between from (inclusive) and to (exclusive) in
M-text mt and writes the resulting byte sequence into the buffer area or the stream that is currently bound to code
converter converter.

Return value:
If the operation was successful, mconv_encode_range() (p. 83) returns the number of written bytes.
Otherwise it returns -1 and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE, MERROR_TIO, MERROR_CODING

See Also:
mconv_rebind_buffer() (p. 81), mconv_rebind_stream() (p. 81), mconv_decode() (p. 82),
mconv_encode() (p. 83)

2.13.3.15 int mconv_encode_buffer (MSymbol name, MText « mt, unsigned char x buf, int n)

Encode an M-text into a buffer area.

The mconv_encode_buffer() (p. 83) function encodes M-text mt based on coding system name and writes the
resulting byte sequence into the buffer area pointed to by buf. At most n bytes are written. A temporary code
converter for encoding is automatically created and freed.

Return value:
If the operation was successful, mconv_encode_buffer() (p. 83) returns the number of written bytes.
Otherwise it returns -1 and assigns an error code to the external variable merror_code (p. 155).
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Errors:
MERROR_IO, MERROR_CODING

See Also:
mconv_encode() (p. 83), mconv_encode_stream() (p. 84)

2.13.3.16 int mconv_encode_stream (MSymbol name, MText « mt, FILE x fp)

Encode an M-text to write to a stream.

The mconv_encode_stream() (p. 84) function encodes M-text mt based on coding system name and writes the
resulting byte sequence to stream fp. A temporary code converter for encoding is automatically created and freed.

Return value:
If the operation was successful, mconv_encode_stream() (p. 84) returns the number of written bytes.
Otherwise it returns -1 and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_IO, MERROR_CODING

See Also:
mconv_encode() (p. 83), mconv_encode_buffer() (p. 83), mconv_encode_file()

2.13.3.17 int mconv_getc (MConverter x converter)

Read a character via a code converter.

The mconv_gete() (p. 84) function reads one character from the buffer area or the stream that is currently bound
to code converter converter. The decoder of converter is used to decode the byte sequence. The internal status
of converter is updated appropriately.

Return value:
If the operation was successful, mconv_getc() (p. 84) returns the character read in. If the input source
reaches EOF, it returns EOF without changing the external variable merror_code (p. 155). If an error is
detected, it returns EOF and assigns an error code to merror_code (p. 155).

Errors:
MERROR_CODING

See Also:
mconv_ungetc() (p. 84), mconv_putc() (p. 85), mconv_gets() (p. 85)

2.13.3.18 int mconv_ungetc (MConverter * converter, int c)

Push a character back to a code converter.

The mconv_ungetc() (p. 84) function pushes character ¢ back to code converter converter. Any number of
characters can be pushed back. The lastly pushed back character is firstly read by the subsequent mconv_getc()
(p. 84) call. The characters pushed back are registered only in converter; they are not written to the input source.
The internal status of converter is updated appropriately.

Return value:
If the operation was successful, mconv_ungetc() (p. 84) returns c. Otherwise it returns EOF and assigns an
error code to the external variable merror_code (p. 155).
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Errors:
MERROR_CODING, MERROR_CHAR

See Also:
mconv_getc() (p. 84), mconv_putce() (p. 85), mconv_gets() (p. 85)

2.13.3.19 int mconv_putc (MConverter * converter, int c)

Write a character via a code converter.

The mconv_putc() (p. 85) function writes character ¢ to the buffer area or the stream that is currently bound to
code converter converter. The encoder of converter is used to encode the character. The number of bytes
actually written is set to the nbytes member of converter. The internal status of converter is updated
appropriately.

Return value:
If the operation was successful, mconv_putc() (p. 85) returns c. If an error is detected, it returns EOF and
assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_CODING, MERROR_IO, MERROR_CHAR

See Also:
mconv_getc() (p. 84), mconv_ungetc() (p. 84), mconv_gets() (p. 85)

2.13.3.20 MText+ mconv_gets (MConverter x converter, MText x mt)

Read a line using a code converter.

The mconv_gets() (p. 85) function reads one line from the buffer area or the stream that is currently bound to
code converter converter. The decoder of converter is used for decoding. The decoded character sequence is
appended at the end of M-text mt. The final newline character in the original byte sequence is not appended. The
internal status of converter is updated appropriately.

Return value:
If the operation was successful, mconv_gets() (p. 85) returns the modified mt. If it encounters EOF without
reading a single character, it returns mt without changing it. If an error is detected, it returns NULL and
assigns an error code to merror_code (p. 155).

Errors:
MERROR_CODING

See Also:
mconv_getc() (p. 84), mconv_ungetc() (p. 84), mconv_putc() (p. 85)

2.13.4 Variable Documentation
2.13.4.1 MSymbol Mcoding us_ascii

Symbol for the coding system US-ASCII.

The symbol Mcoding_us_ascii (p. 85) has name "us—-ascii" and represents a coding system for the CES
US-ASCIL
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2.13.4.2 MSymbol Mcoding_iso_8859_1

Symbol for the coding system ISO-8859-1.

The symbol Mcoding_iso_8859_1 (p. 86) has name "is0-8859-1" and represents a coding system for the
CES ISO-8859-1.

2.13.4.3 MSymbol Mcoding_utf 8

Symbol for the coding system UTF-8.
The symbol Mcoding_utf 8 (p. 86) has name "ut £-8" and represents a coding system for the CES UTF-8.

2.13.4.4 MSymbol Mcoding_utf 8_full

Symbol for the coding system UTF-8-FULL.

The symbol Mcoding_utf 8_full (p. 86) has name "ut £-8-full" and represents a coding system that is a
extension of UTF-8. This coding system uses the same encoding algorithm as UTF-8 but is not limited to the
Unicode characters. It can encode all characters supported by the m17n library.

2.13.4.5 MSymbol Mcoding_utf 16

Symbol for the coding system UTF-16.

The symbol Mcoding_utf 16 (p. 86) has name "ut £-16" and represents a coding system for the CES UTF-16
(RFC 2279).

2.13.4.6 MSymbol Mcoding_utf 16be

Symbol for the coding system UTF-16BE.

The symbol Mcoding_utf 16be (p. 86) has name "ut £-16be" and represents a coding system for the CES
UTF-16BE (RFC 2279).

2.13.4.7 MSymbol Mcoding utf 16le

Symbol for the coding system UTF-16LE.

The symbol Mcoding_utf 16le (p. 86) has name "ut £-161e" and represents a coding system for the CES
UTF-16LE (RFC 2279).

2.13.4.8 MSymbol Mcoding_utf 32

Symbol for the coding system UTF-32.

The symbol Mcoding_utf 32 (p. 86) has name "ut £-32" and represents a coding system for the CES UTF-32
(RFC 2279).

2.13.4.9 MSymbol Mcoding_utf 32be

Symbol for the coding system UTF-32BE.

The symbol Mcoding_utf 32be (p. 86) has name "ut £-32be" and represents a coding system for the CES
UTF-32BE (RFC 2279).
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2.13.4.10 MSymbol Mcoding_utf_32le

Symbol for the coding system UTF-32LE.

The symbol Mcoding_utf 32le (p. 87) has name "ut £-321e" and represents a coding system for the CES
UTF-32LE (RFC 2279).

2.13.4.11 MSymbol Mcoding_sjis

Symbol for the coding system SJIS.
The symbol Mcoding_sjis (p. 87) has name "sjis" and represents a coding system for the CES Shift-JIS.

2.13.4.12 MSymbol Mtype

Parameter key for mconv_define_coding() (p. 77) (which see).

2.13.4.13 MSymbol Mcharsets

2.13.4.14 MSymbol Mflags

2.13.4.15 MSymbol Mdesignation

2.13.4.16 MSymbol Minvocation

2.13.4.17 MSymbol Mcode_unit

2.13.4.18 MSymbol Mbom

2.13.4.19 MSymbol Mlittle_endian

2.13.4.20 MSymbol Mutf

Symbol that can be a value of the Mtype (p. 87) parameter of a coding system used in an argument to the
mconv_define_coding() (p. 77) function (which see).
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2.13.4.21 MSymbol Miso_2022
2.13.4.22 MSymbol Mreset_at_eol
2.13.4.23 MSymbol Mreset_at_cntl
2.13.4.24 MSymbol Meight_bit
2.13.4.25 MSymbol Mlong_form
2.13.4.26 MSymbol Mdesignation_g0
2.13.4.27 MSymbol Mdesignation_g1
2.13.4.28 MSymbol Mdesignation_ctext
2.13.4.29 MSymbol Mdesignation_ctext_ext
2.13.4.30 MSymbol Mlocking_shift
2.13.4.31 MSymbol Msingle_shift
2.13.4.32 MSymbol Msingle_shift_7
2.13.4.33 MSymbol Meuc_tw_shift
2.13.4.34 MSymbol Miso_6429
2.13.4.35 MSymbol Mrevision_number
2.13.4.36 MSymbol Mfull_support
2.13.4.37 MSymbol Mmaybe

Symbol whose name is "maybe".

The variable Mmaybe (p. 88) is a symbol of name "maybe". It is used a value of Mbom parameter of the
function mconv_define_coding() (p. 77) (which see).

2.13.4.38 MSymbol Mcoding

The symbol Mcoding.

Any decoded M-text has a text property whose key is the predefined symbol Mcoding. The name of Mcoding
is "coding™".
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2.14 Locale

Locale objects and API for them.

Typedefs

* typedef struct MLocale MLocale

struct MLocale.

Functions

* MLocale * mlocale_set (int category, const char xname)

Set the current locale.

¢ MSymbol mlocale_get_prop (MLocale xlocale, MSymbol key)

Get the value of a locale property.

¢ int mtext_ftime (MText «mt, const char xformat, const struct tm xtm, MLocale *locale)

Format date and time.

* MText « mtext_getenv (const char *name)

Get an environment variable.

* int mtext_putenv (MText xmt)

Change or add an environment variable.

¢ int mtext_coll (MText xmtl, MText xmt2)

Compare two M-texts using the current locale.

Variables

¢ MSymbol Mterritory
* MSymbol Mmodifier
* MSymbol Mcodeset

2.14.1 Detailed Description

Locale objects and API for them. The m17n library represents locale related information as objects of type
MLocale (p. 89).

2.14.2 Typedef Documentation
2.14.2.1 typedef struct MLocale MLocale

struct MLocale.

The structure MLocale is used to hold information about name, language, territory, modifier, codeset, and the
corresponding coding system of locales.
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The contents of this structure are implementation dependent. Its internal structure is concealed from application
programs.

See Also:
mlocale_get_prop() (p.90)

2.14.3 Function Documentation
2.14.3.1 MLocalex mlocale_set (int category, const char x name)

Set the current locale.

The mlocale_set() (p. 90) function sets or query a part of the current locale. The part is specified by category
which must be a valid first argument to set locale ().

If locale is not NULL, the locale of the specified part is set to locale. If locale is not supported by the system, the
current locale is not changed.

If locale is NULL, the current locale of the specified part is queried.

Return value:
If the call is successful, mlocale_set() (p. 90) returns an opaque locale object that corresponds to the locale.
The name of the locale can be acquired by the function mlocale_get_prop() (p. 90). Otherwise, it returns
NULL.

Errors:
MERROR_LOCALE

2.14.3.2 MSymbol mlocale_get_prop (MLocale * locale, MSymbol key)

Get the value of a locale property.

The mlocale_get_prop() (p. 90) function returns the value of a property key of local locale. key must be Mname
(p- 27), Mlanguage (p. 48), Mterritory (p.91), Mcodeset (p. 91), Mmodifier (p.91), or Mcoding (p. 88).

2.14.3.3 int mtext_ftime (MText x mt, const char * format, const struct tm x tm, MLocale * locale)

Format date and time.

The mtext_ftime() (p. 90) function formats the broken-down time tm according to the format specification
format and append the result to the M-text mt. The formating is done according to the locale locale (if not
NULL) or the current locale (LC_TIME).

The meaning of the arguments tm and format are the same as those of strftime().

See Also:
strftime().

2.14.3.4 MTextx mtext_getenv (const char x name)

Get an environment variable.

The mtext_getenv() (p. 90) function searches the environment variable list for a string that matches the string
pointed to by name.
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If there is a match, the function decodes the value according to the current locale (LC_CTYPE) into an M-text,
and return that M-text.

If there is no match, the function returns NULL.
2.14.3.5 int mtext_putenv (MText x mft)

Change or add an environment variable.

The mtext_putenv() (p. 91) function changes or adds the value of environment variables according to M-text mt.
It calls the function putenv with an argument generated by encoding mt according to the current locale
(LC_CTYPE).

Return value:
This function returns zero on success, or -1 if an error occurs.

2.14.3.6 int mtext_coll (MText x mt1, MText x mt2)

Compare two M-texts using the current locale.

The mtext_coll() (p. 91) function compares the two M-texts mtl and mt2. It returns an integer less than, equal
to, or greater than zero if mtl is found, respectively, to be less than, to match, or to be greater than mt2. The
comparison is based on texts as appropriate for the current locale (LC_COLLATE).

This function makes use of information that is automatically cached in the M-texts as a text property. So, the
second call of this function with mt1 or mt2 finishes faster than the first call.

2.14.4 Variable Documentation
2.14.4.1 MSymbol Mterritory

The symbol whose name is "territory".

2.14.4.2 MSymbol Mmodifier

The symbol whose name is "modifier".

2.144.3 MSymbol Mcodeset

The symbol whose name is "codeset".
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2.15 Input Method (basic)

API for Input method.

Data Structures

¢ struct MInputDriver

Structure of input method driver.

* struct MInputMethod

Structure of input method.

¢ struct MInputContext

Structure of input context.

Typedefs

¢ typedef void(* MInputCallbackFunc )(MInputContext xic, MSymbol command)

Type of input method callback functions.

Enumerations

¢ enum MInputCandidatesChanged {
MINPUT_CANDIDATES_LIST _CHANGED =1,
MINPUT_CANDIDATES_INDEX CHANGED =2,
MINPUT_CANDIDATES_SHOW_CHANGED = 4,
MINPUT_CANDIDATES_CHANGED_MAX }

Bit-masks to specify how candidates of input method is changed.

Variables

MSymbol Minput_method

Symbol whose name is "input-method".

MInputDriver minput_default_driver

The default driver for internal input methods.

¢ MInputDriver * minput_driver

The driver for internal input methods.

MSymbol Minput_driver
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Variables: Predefined symbols for callback commands.

These are the predefined symbols that are used as the COMMAND argument of callback functions of an input
method driver (see MInputDriver::callback_list (p. 191)).

Most of them do not require extra argument nor return any value; exceptions are these:

Minput_get_surrounding_text: When a callback function assigned for this command is called, the first element
of MInputContext::plist (p. 189) has key Minteger (p. 23) and the value specifies which portion of the
surrounding text should be retrieved. If the value is positive, it specifies the number of characters following the
current cursor position. If the value is negative, the absolute value specifies the number of characters preceding
the current cursor position. If the value is zero, it means that the caller just wants to know if the surrounding text
is currently supported or not.

If the surrounding text is currently supported, the callback function must set the key of this element to Mtext
(p-23) and the value to the retrieved M-text. The length of the M-text may be shorter than the requested number
of characters, if the available text is not that long. The length can be zero in the worst case. Or, the length may be
longer if an application thinks it is more efficient to return that length.

If the surrounding text is not currently supported, the callback function should return without changing the first
element of MInputContext::plist (p. 189).

Minput_delete_surrounding_text: When a callback function assigned for this command is called, the first
element of MInputContext::plist (p. 189) has key Minteger (p.23) and the value specifies which portion of the
surrounding text should be deleted in the same way as the case of Minput_get_surrounding_text. The callback
function must delete the specified text. It should not alter MInputContext::plist (p. 189).

¢ MSymbol Minput_preedit_start

¢ MSymbol Minput_preedit_done

¢ MSymbol Minput_preedit_draw

¢ MSymbol Minput_status_start

* MSymbol Minput_status_done

* MSymbol Minput_status_draw

* MSymbol Minput_candidates_start

* MSymbol Minput_candidates_done

* MSymbol Minput_candidates_draw

¢ MSymbol Minput_set_spot

¢ MSymbol Minput_toggle

¢ MSymbol Minput_reset

¢ MSymbol Minput_get_surrounding_text
¢ MSymbol Minput_delete_surrounding_text

Variables: Predefined symbols for special input events.
These are the predefined symbols that are used as the KEY argument of minput_filter() (p. 97).

¢ MSymbol Minput_focus_out
¢ MSymbol Minput_focus_in
¢ MSymbol Minput_focus_move

Variables: Predefined symbols used in input method information.

¢ MSymbol Minherited
¢ MSymbol Mcustomized
* MSymbol Mconfigured
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Functions

¢ MInputMethod * minput_open_im (MSymbol language, MSymbol name, void *arg)

Open an input method.

* void minput_close_im (MInputMethod *im)

Close an input method.

¢ MInputContext + minput_create_ic (MInputMethod *im, void *arg)

Create an input context.

* void minput_destroy_ic (MInputContext xic)

Destroy an input context.

* int minput_filter (MInputContext xic, MSymbol key, void xarg)
Filter an input key.

¢ int minput_lookup (MInputContext xic, MSymbol key, void xarg, MText xmt)

Look up a text produced in the input context.

* void minput_set_spot (MInputContext xic, int X, int y, int ascent, int descent, int fontsize, MText xmt,
int pos)

Set the spot of the input context.

* void minput_toggle (MInputContext xic)
Toggle input method.

¢ void minput_reset_ic (MInputContext xic)

Reset an input context.

* MPIist + minput_get_title_icon (MSymbol language, MSymbol name)

Get title and icon filename of an input method.

¢ MText « minput_get_description (MSymbol language, MSymbol name)

Get description text of an input method.

* MPIlist * minput_get_command (MSymbol language, MSymbol name, MSymbol command)

Get information about input method command(s).

* int minput_config_command (MSymbol language, MSymbol name, MSymbol command, MPlist
xkeyseqlist)

Configure the key sequence of an input method command.

* MPIlist + minput_get_variable (MSymbol language, MSymbol name, MSymbol variable)

Get information about input method variable(s).

* int minput_config_variable (MSymbol language, MSymbol name, MSymbol variable, MPlist xvalue)

Configure the value of an input method variable.

e char x minput_config_file ()

Get the name of per-user customization file.
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* int minput_save_config (void)

Save configurations in per-user customization file.

Obsolete functions

¢ MPIlist « minput_get_variables (MSymbol language, MSymbol name)
Get a list of variables of an input method (obsolete).

* int minput_set_variable (MSymbol language, MSymbol name, MSymbol variable, void *value)

Set the initial value of an input method variable.

* MPIlist + minput_get_commands (MSymbol language, MSymbol name)

Get information about input method commands.

* int minput_assign_command_keys (MSymbol language, MSymbol name, MSymbol command, MPlist
xkeyseq)

Assign a key sequence to an input method command (obsolete).

* int minput_callback (MInputContext xic, MSymbol command)
Call a callback function.

2.15.1 Detailed Description

API for Input method. An input method is an object to enable inputting various characters. An input method is
identified by a pair of symbols, LANGUAGE and NAME. This pair decides an input method driver of the input
method. An input method driver is a set of functions for handling the input method. There are two kinds of input
methods; internal one and foreign one.

* Internal Input Method

An internal input method has non Mnil LANGUAGE, and its body is defined in the m17n database by the
tag <Minput_method, LANGUAGE, NAME>. For this kind of input methods, the m17n library uses two
predefined input method drivers, one for CUI use and the other for GUI use. Those drivers utilize the input
processing engine provided by the m17n library itself. The m17n database may provide input methods that
are not limited to a specific language. The database uses Mt as LANGUAGE of those input methods.

An internal input method accepts an input key which is a symbol associated with an input event. As there
is no way for the m17n 1ibrary to know how input events are represented in an application program, an
application programmer has to convert an input event to an input key by himself. See the documentation of
the function minput_event_to_key() (p. 150) for the detail.

* Foreign Input Method

A foreign input method has Mni1 LANGUAGE, and its body is defined in an external resource (e.g. XIM
of X Window System). For this kind of input methods, the symbol NAME must have a property of key
Minput_driver (p. 107), and the value must be a pointer to an input method driver. Therefore, by preparing
a proper driver, any kind of input method can be treated in the framework of the m17n library.

For convenience, the m17n-X library provides an input method driver that enables the input style of
OverTheSpot for XIM, and stores Minput_driver (p. 107) property of the symbol Mx im with a pointer to
the driver. See the documentation of m17n GUI API for the detail.

PROCESSING FLOW

The typical processing flow of handling an input method is:
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* open an input method
* create an input context for the input method
« filter an input key

* look up a produced text in the input context

2.15.2 Typedef Documentation
2.15.2.1 typedef void(+ MInputCallbackFunc)(MInputContext xic, MSymbol command)

Type of input method callback functions.

This is the type of callback functions called from input method drivers. ic is a pointer to an input context,
command is a name of callback for which the function is called.

2.15.3 Enumeration Type Documentation
2.15.3.1 enum MInputCandidatesChanged

Bit-masks to specify how candidates of input method is changed.

Enumerator:
MINPUT_CANDIDATES_LIST CHANGED

MINPUT_CANDIDATES_INDEX CHANGED
MINPUT_CANDIDATES_SHOW_CHANGED
MINPUT_CANDIDATES CHANGED_MAX

2.15.4 Function Documentation
2.15.4.1 MlInputMethod+ minput_open_im (MSymbol language, MSymbol name, void * arg)

Open an input method.

The minput_open_im() (p. 96) function opens an input method whose language and name match language and
name, and returns a pointer to the input method object newly allocated.

This function at first decides a driver for the input method as described below.
If language is not Mnil (p. 17), the driver pointed by the variable minput_driver (p. 107) is used.

If language is Mnil (p. 17) and name has the property Minput_driver (p. 107), the driver pointed to by the
property value is used to open the input method. If name has no such a property, NULL is returned.

Then, the member MInputDriver::open_im() (p. 190) of the driver is called.

arg is set in the member arg of the structure MInputMethod (p. 193) so that the driver can refer to it.

2.15.4.2 void minput_close_im (MInputMethod * im)

Close an input method.

The minput_close_im() (p. 96) function closes the input method im, which must have been created by
minput_open_im() (p. 96).
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2.15.4.3 MlInputContext+ minput_create_ic (MInputMethod * im, void * arg)

Create an input context.

The minput_create_ic() (p. 97) function creates an input context object associated with input method im, and
calls callback functions corresponding to Minput_preedit_start, Minput_status_start, and
Minput_status_draw in this order.

Return value:
If an input context is successfully created, minput_create_ic() (p. 97) returns a pointer to it. Otherwise it
returns NULL.

2.15.4.4 void minput_destroy_ic (MInputContext x ic)

Destroy an input context.

The minput_destroy_ic() (p. 97) function destroys the input context ic, which must have been created by
minput_create_ic() (p. 97). It calls callback functions corresponding to Minput_preedit_done,
Minput_status_done, and Minput_candidates_done in this order.

2.15.4.5 int minput_filter (MInputContext x ic, MSymbol key, void * arg)

Filter an input key.

The minput_filter() (p. 97) function filters input key key according to input context ic, and calls callback
functions corresponding to Minput_preedit_draw, Minput_status_draw, and Minput_candidates_draw if
the preedit text, the status, and the current candidate are changed respectively.

To make the input method commit the current preedit text (if any) and shift to the initial state, call this function
with Mnil (p. 17) as key.

To inform the input method about the focus-out event, call this function with Minput_focus_out as key.
To inform the input method about the focus-in event, call this function with Minput_focus_in as key.
To inform the input method about the focus-move event (i.e. input spot change within the same input context),

call this function with Minput_focus_move as key.

Return value:
If key is filtered out, this function returns 1. In that case, the caller should discard the key. Otherwise, it
returns 0, and the caller should handle the key, for instance, by calling the function minput_lookup() (p.97)
with the same key.

2.15.4.6 int minput_lookup (MInputContext x ic, MSymbol key, void x arg, MText x mt)

Look up a text produced in the input context.

The minput_lookup() (p. 97) function looks up a text in the input context ic. key must be identical to the one
that was used in the previous call of minput_filter() (p. 97).

If a text was produced by the input method, it is concatenated to M-text mt.
This function calls MInputDriver::lookup (p. 191) .
Return value:

If key was correctly handled by the input method, this function returns 0. Otherwise, it returns -1, even
though some text might be produced in mt.
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2.154.7 void minput_set_spot (MInputContext * ic, int x, inty, int ascent, int descent, int fontsize,
MText « mt, int pos)

Set the spot of the input context.

The minput_set_spot() (p. 98) function sets the spot of input context ic to coordinate (x, y ) with the height
specified by ascent and descent . The semantics of these values depends on the input method driver.

For instance, a driver designed to work in a CUI environment may use x and y as the column- and row numbers,
and may ignore ascent and descent . A driver designed to work in a window system may interpret X and y as the
pixel offsets relative to the origin of the client window, and may interpret ascent and descent as the ascent- and
descent pixels of the line at (x . y ).

fontsize specifies the fontsize of preedit text in 1/10 point.

mt and pos are the M-text and the character position at the spot. mt may be NULL, in which case, the input
method cannot get information about the text around the spot.

2.15.4.8 void minput_toggle (MInputContext x ic)

Toggle input method.

The minput_toggle() (p. 98) function toggles the input method associated with input context ic.

2.154.9 void minput_reset_ic (MInputContext * ic)

Reset an input context.

The minput_reset_ic() (p. 98) function resets input context ic by calling a callback function corresponding to
Minput_reset. It resets the status of ic to its initial one. As the current preedit text is deleted without
commitment, if necessary, call minput_filter() (p. 97) with the arg key Mnil (p. 17) to force the input method to
commit the preedit in advance.

2.154.10 MPlistx minput_get_title_icon (MSymbol language, MSymbol name)

Get title and icon filename of an input method.

The minput_get_title_icon() (p. 98) function returns a plist containing a title and icon filename (if any) of an
input method specified by language and name.

The first element of the plist has key Mtext (p. 23) and the value is an M-text of the title for identifying the input
method. The second element (if any) has key Mtext (p. 23) and the value is an M-text of the icon image
(absolute) filename for the same purpose.

Return value:
If there exists a specified input method and it defines an title, a plist is returned. Otherwise, NULL is
returned. The caller must free the plist by m17n_object_unref() (p. 12).

2.15.4.11 MText+ minput_get_description (MSymbol language, MSymbol name)

Get description text of an input method.

The minput_get_description() (p. 98) function returns an M-text that describes the input method specified by
language and name.
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Return value:
If the specified input method has a description text, a pointer to MText (p. 36) is returned. The caller has to
free it by m17n_object_unref() (p. 12). If the input method does not have a description text, NULL is
returned.

2.15.4.12 MPlist+ minput_get_command (MSymbol language, MSymbol name, MSymbol command)

Get information about input method command(s).

The minput_get_command() (p. 99) function returns information about the command command of the input
method specified by language and name. An input method command is a pseudo key event to which one or
more actual input key sequences are assigned.

There are two kinds of commands, global and local. A global command has a global definition, and the
description and the key assignment may be inherited by a local command. Each input method defines a local
command which has a local key assignment. It may also declare a local command that inherits the definition of a
global command of the same name.

If language is Mt (p. 17) and name is Mnil (p. 17), this function returns information about a global command.
Otherwise information about a local command is returned.

If command is Mnil (p. 17), information about all commands is returned.

The return value is a well-formed plist (Property List (p. 18)) of this format:

((NAME DESCRIPTION STATUS [KEYSEQ ...]) ...)

NAME is a symbol representing the command name.
DESCRIPTION is an M-text describing the command, or Mnil (p. 17) if the command has no description.

STATUS is a symbol representing how the key assignment is decided. The value is Mnil (p. 17) (the default key
assignment), Mcustomized (the key assignment is customized by per-user customization file), or Mconfigured
(the key assignment is set by the call of minput_config_command() (p. 100)). For a local command only, it may
also be Minherited (the key assignment is inherited from the corresponding global command).

KEYSEQ is a plist of one or more symbols representing a key sequence assigned to the command. If there’s no
KEYSEQ, the command is currently disabled (i.e. no key sequence can trigger actions of the command).

If command is not Mnil (p. 17), the first element of the returned plist contains the information about command.

Return value:

If the requested information was found, a pointer to a non-empty plist is returned. As the plist is kept in the
library, the caller must not modify nor free it.

Otherwise (the specified input method or the specified command does not exist), NULL is returned.

Example:

MText =
get_im_command_description (MSymbol language, MSymbol name, MSymbol command)
{
/* Return a description of the command COMMAND of the input method
specified by LANGUAGE and NAME. =/
MPlist *cmd = minput_get_command (langauge, name, command) ;
MPlist *plist;

if (! cmds)

return NULL;
plist = mplist_value (cmds); /% (NAME DESCRIPTION STATUS KEY-SEQ ...) x/
plist = mplist_next (plist); /* (DESCRIPTION STATUS KEY-SEQ ...) =*/



100 Module Documentation

return (mplist_key (plist) == Mtext
? (MText *) mplist_value (plist)
: NULL);

2.15.4.13 int minput_config_command (MSymbol language, MSymbol name, MSymbol command,
MPlist * keyseqlist)

Configure the key sequence of an input method command.

The minput_config_command() (p. 100) function assigns a list of key sequences keyseqlist to the command
command of the input method specified by language and name.

If keyseqlist is a non-empty plist, it must be a list of key sequences, and each key sequence must be a plist of
symbols.

If keyseqlist is an empty plist, any configuration and customization of the command are cancelled, and default
key sequences become effective.

If keyseqlist is NULL, the configuration of the command is canceled, and the original key sequences (what saved
in per-user customization file, or the default one) become effective.

In the latter two cases, command can be Mnil (p. 17) to make all the commands of the input method the target of
the operation.

If name is Mnil (p. 17), this function configures the key assignment of a global command, not that of a specific
input method.

The configuration takes effect for input methods opened or re-opened later in the current session. In order to
make the configuration take effect for the future session, it must be saved in a per-user customization file by the
function minput_save_config() (p. 103).

Return value:
If the operation was successful, this function returns 0, otherwise returns -1. The operation fails in these
cases:

* keyseqlist is not in a valid form.
* command is not available for the input method.

* language and name do not specify an existing input method.

See Also:
minput_get_commands() (p. 104), minput_save_config() (p. 103).

Example:

/+ Add "C-x u" to the "start" command of Unicode input method. =x/
{

MSymbol start_command = msymbol ("start");

MSymbol unicode = msymbol ("unicode");

MPlist *cmd, =*plist, =xkey_seq list, =*key_seq;

/* At first get the current key-sequence assignment. */
cmd = minput_get_command (Mt, unicode, start_command);
if (! cmd)
{
/* The input method does not have the command "start". Here
should come some error handling code. */
}
/+* Now CMD == ((start DESCRIPTION STATUS KEY-SEQUENCE ...) ...).
Extract the part (KEY-SEQUENCE ...). */
plist = mplist_next (mplist_next (mplist_next (mplist_value (cmd))));
/* Copy it because we should not modify it directly. =/
key_seq_list = mplist_copy (plist);
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key_seqg = mplist();

mplist_add (key_seq, Msymbol, msymbol ("C-x"));
mplist_add (key_seq, Msymbol, msymbol ("u"));
mplist_add (key_seq_list, Mplist, key_seq);
ml7n_object_unref (key_seq);

minput_config_command (Mt, unicode, start_command, key_seqg list);
ml7n_object_unref (key_seq_list);

2.15.4.14 MPlist+ minput_get_variable (MSymbol language, MSymbol name, MSymbol variable)

Get information about input method variable(s).

The minput_get_variable() (p. 101) function returns information about variable variable of the input method
specified by language and name. An input method variable controls behavior of an input method.

There are two kinds of variables, global and local. A global variable has a global definition, and the description
and the value may be inherited by a local variable. Each input method defines a local variable which has local
value. It may also declare a local variable that inherits definition of a global variable of the same name.

If language is Mt (p. 17) and name is Mnil (p. 17), information about a global variable is returned. Otherwise
information about a local variable is returned.

If variable is Mnil (p. 17), information about all variables is returned.
The return value is a well-formed plist (Property List (p. 18)) of this format:

((NAME DESCRIPTION STATUS VALUE [VALID-VALUE ...]) ...)

NAME is a symbol representing the variable name.
DESCRIPTION is an M-text describing the variable, or Mnil (p. 17) if the variable has no description.

STATUS is a symbol representing how the value is decided. The value is Mnil (p. 17) (the default value),
Mcustomized (the value is customized by per-user customization file), or Mconfigured (the value is set by the
call of minput_config_variable() (p. 102)). For a local variable only, it may also be Minherited (the value is
inherited from the corresponding global variable).

VALUE is the initial value of the variable. If the key of this element is Mt (p. 17), the variable has no initial value.
Otherwise, the key is Minteger (p.23), Msymbol (p. 17), or Mtext (p. 23) and the value is of the corresponding

type.

VALID-VALUEs (if any) specify which values the variable can have. They have the same type (i.e. having the
same key) as VALUE except for the case that VALUE is an integer. In that case, VALID-VALUE may be a plist
of two integers specifying the range of possible values.

If there no VALID-VALUE, the variable can have any value as long as the type is the same as VALUE.

If variable is not Mnil (p. 17), the first element of the returned plist contains the information about variable.

Return value:

If the requested information was found, a pointer to a non-empty plist is returned. As the plist is kept in the
library, the caller must not modify nor free it.

Otherwise (the specified input method or the specified variable does not exist), NULL is returned.
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2.154.15 int minput_config_variable (MSymbol language, MSymbol name, MSymbol variable, MPlist
* value)
Configure the value of an input method variable.

The minput_config_variable() (p. 102) function assigns value to the variable variable of the input method
specified by language and name.

If value is a non-empty plist, it must be a plist of one element whose key is Minteger (p.23), Msymbol (p. 17),
or Mtext (p. 23), and the value is of the corresponding type. That value is assigned to the variable.

If value is an empty plist, any configuration and customization of the variable are canceled, and the default value
is assigned to the variable.

If value is NULL, the configuration of the variable is canceled, and the original value (what saved in per-user
customization file, or the default value) is assigned to the variable.

In the latter two cases, variable can be Mnil (p. 17) to make all the variables of the input method the target of the
operation.

If name is Mnil (p. 17), this function configures the value of global variable, not that of a specific input method.

The configuration takes effect for input methods opened or re-opened later in the current session. To make the
configuration take effect for the future session, it must be saved in a per-user customization file by the function
minput_save_config() (p. 103).

Return value:

If the operation was successful, this function returns 0, otherwise returns -1. The operation fails in these cases:

* value is not in a valid form, the type does not match the definition, or the value is our of range.
« variable is not available for the input method.

* language and name do not specify an existing input method.

See Also:
minput_get_variable() (p. 101), minput_save_config() (p. 103).

2.15.4.16 charx minput_config_file (void)

Get the name of per-user customization file.

The minput_config_file() (p. 102) function returns the absolute path name of per-user customization file into
which minput_save_config() (p. 103) save configurations. It is usually config.mic under the directory
${HOME}/.m17n.d (${HOME} is user’s home directory). It is not assured that the file of the returned name
exists nor is readable/writable. If minput_save_config() (p. 103) fails and returns -1, an application program
might check the file, make it writable (if possible), and try minput_save_config() (p. 103) again.

Return value:

This function returns a string. As the string is kept in the library, the caller must not modify nor free it.

See Also:
minput_save_config() (p. 103)
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2.15.4.17 int minput_save_config (void)

Save configurations in per-user customization file.
The minput_save_config() (p. 103) function saves the configurations done so far in the current session into the

per-user customization file.

Return value:

If the operation was successful, 1 is returned. If the per-user customization file is currently locked, O is returned.
In that case, the caller may wait for a while and try again. If the configuration file is not writable, -1 is returned.
In that case, the caller may check the name of the file by calling minput_config_file() (p. 102), make it writable
if possible, and try again.

See Also:
minput_config_file() (p. 102)

2.15.4.18 MPlist+ minput_get_variables (MSymbol language, MSymbol name)

Get a list of variables of an input method (obsolete).
This function is obsolete. Use minput_get_variable() (p. 101) instead.

The minput_get_variables() (p. 103) function returns a plist (MPlist (p. 19)) of variables used to control the
behavior of the input method specified by language and name. The plist is well-formed (Property List (p. 18))
of the following format:

(VARNAME (DOC-MTEXT DEFAULT-VALUE [ VALUE ... ] )
VARNAME (DOC-MTEXT DEFAULT-VALUE [ VALUE ... ]
L)

VARNAME is a symbol representing the variable name.
DOC-MTEXT is an M-text describing the variable.
DEFAULT-VALUE is the default value of the variable. It is a symbol, integer, or M-text.

VALUESs (if any) specifies the possible values of the variable. If DEFAULT-VALUE is an integer, VALUE may be
a plist (FROM TO), where FROM and TO specifies a range of possible values.

For instance, suppose an input method has the variables:
* name:intvar, description:"value is an integer", initial value:0, value-range:0..3,10,20
* name:symvar, description:"value is a symbol", initial value:nil, value-range:a, b, c, nil
* name:txtvar, description:"value is an M-text", initial value:empty text, no value-range (i.e. any text)

Then, the returned plist is as follows.

(intvar ("value is an integer" 0 (0 3) 10 20)
symvar ("value is a symbol" nil a b ¢ nil)
txtvar ("value is an M-text" ""))

Return value:
If the input method uses any variables, a pointer to MPlist (p. 19) is returned. As the plist is kept in the
library, the caller must not modify nor free it. If the input method does not use any variable, NULL is
returned.
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2.15.4.19 int minput_set_variable (MSymbol language, MSymbol name, MSymbol variable, void *
value)

Set the initial value of an input method variable.

The minput_set_variable() (p. 104) function sets the initial value of input method variable variable to value for
the input method specified by language and name.

By default, the initial value is O.

This setting gets effective in a newly opened input method.

Return value:
If the operation was successful, 0 is returned. Otherwise -1 is returned, and merror_code (p. 155) is set to
MERROR__IM.

2.15.4.20 MPlist+ minput_get_commands (MSymbol language, MSymbol name)

Get information about input method commands.

The minput_get_commands() (p. 104) function returns information about input method commands of the input
method specified by language and name. An input method command is a pseudo key event to which one or
more actual input key sequences are assigned.

There are two kinds of commands, global and local. Global commands are used by multiple input methods for
the same purpose, and have global key assignments. Local commands are used only by a specific input method,
and have only local key assignments.

Each input method may locally change key assignments for global commands. The global key assignment for a
global command is effective only when the current input method does not have local key assignments for that
command.

If name is Mnil (p. 17), information about global commands is returned. In this case language is ignored.

If name is not Mnil (p. 17), information about those commands that have local key assignments in the input
method specified by language and name is returned.

Return value:
If no input method commands are found, this function returns NULL.

Otherwise, a pointer to a plist is returned. The key of each element in the plist is a symbol representing a
command, and the value is a plist of the form COMMAND-INFO described below.

The first element of COMMAND-INFO has the key Mtext (p. 23), and the value is an M-text describing the
command.

If there are no more elements, that means no key sequences are assigned to the command. Otherwise, each of the
remaining elements has the key Mplist (p. 23), and the value is a plist whose keys are Msymbol (p. 17) and
values are symbols representing input keys, which are currently assigned to the command.

As the returned plist is kept in the library, the caller must not modify nor free it.

2.15.4.21 int minput_assign_command_keys (MSymbol language, MSymbol name, MSymbol command,
MPIlist x keyseq)

Assign a key sequence to an input method command (obsolete).

This function is obsolete. Use minput_config_command() (p. 100) instead.
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The minput_assign_command_keys() (p. 104) function assigns input key sequence keyseq to input method
command command for the input method specified by language and name. If name is Mnil (p. 17), the key
sequence is assigned globally no matter what language is. Otherwise the key sequence is assigned locally.

Each element of keyseq must have the key msymbol and the value must be a symbol representing an input key.
keyseq may be NULL, in which case, all assignments are deleted globally or locally.

This assignment gets effective in a newly opened input method.

Return value:
If the operation was successful, 0 is returned. Otherwise -1 is returned, and merror_code (p. 155) is set to
MERROR__IM.

2.15.4.22 int minput_callback (MInputContext x ic, MSymbol command)

Call a callback function.

The minput_callback() (p. 105) functions calls a callback function command assigned for the input context ic.
The caller must set specific elements in ic->plist if the callback function requires.

Return value:
If there exists a specified callback function, 0 is returned. Otherwise -1 is returned. By side effects, ic->plist
may be modified.

2.15.5 Variable Documentation

2.15.5.1 MSymbol Minput_method

Symbol whose name is "input-method".
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2.15.5.2 MSymbol Minput_preedit_start

2.15.5.3 MSymbol Minput_preedit_done

2.15.5.4 MSymbol Minput_preedit_draw

2.15.5.5 MSymbol Minput_status_start

2.15.5.6 MSymbol Minput_status_done

2.15.5.7 MSymbol Minput_status_draw

2.15.5.8 MSymbol Minput_candidates_start
2.15.5.9 MSymbol Minput_candidates_done
2.15.5.10 MSymbol Minput_candidates_draw
2.15.5.11 MSymbol Minput_set_spot

2.15.5.12 MSymbol Minput_toggle

2.15.5.13 MSymbol Minput_reset

2.15.5.14 MSymbol Minput_get_surrounding_text
2.15.5.15 MSymbol Minput_delete_surrounding_text
2.15.5.16 MSymbol Minput_focus_out

2.15.5.17 MSymbol Minput_focus_in

2.15.5.18 MSymbol Minput_focus_move

2.15.5.19 MSymbol Minherited

These are the predefined symbols describing status of input method command and variable, and are used in a
return value of minput_get_command() (p. 99) and minput_get_variable() (p. 101).

2.15.5.20 MSymbol Mcustomized
2.15.5.21 MSymbol Mconfigured
2.15.5.22 MlinputDriver minput_default_driver

The default driver for internal input methods.
The variable minput_default_driver (p. 106) is the default driver for internal input methods.

The member MInputDriver::open_im() (p. 190) searches the m17n database for an input method that matches
the tag < Minput_method (p. 105), language, name> and loads it.

The member MInputDriver::callback_list() (p. 191) is NULL. Thus, it is programmers responsibility to set it to
a plist of proper callback functions. Otherwise, no feedback information (e.g. preedit text) can be shown to users.
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The macro M17N_INIT() (p. 7) sets the variable minput_driver (p. 107) to the pointer to this driver so that all
internal input methods use it.

Therefore, unless minput_driver is set differently, the driver dependent arguments arg of the functions
whose name begins with "minput_" are all ignored.

2.15.5.23 MiInputDriverx minput_driver

The driver for internal input methods.

The variable minput_driver (p. 107) is a pointer to the input method driver that is used by internal input
methods. The macro M17N_INIT() (p. 7) initializes it to a pointer to minput_default_driver (p. 106) if
<ml7n.h> is included.

2.15.5.24 MSymbol Minput_driver

The variable Minput_driver (p. 107) is a symbol for a foreign input method. See foreign input method (p. 95)
for the detail.
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2.16 FLT API

API provided by libm17n-flt.so.

Data Structures

¢ struct MFLTGlyph
Type of information about a glyph.

¢ struct MFLTGlyphAdjustment

Type of information about a glyph position adjustment.

¢ struct MFLTGlyphString

Type of information about a glyph sequence.

¢ struct MFLTOtfSpec
Type of specification of GSUB and GPOS OpenType tables.

* struct MFLTFont
Type of font to be used by the FLT driver.

Typedefs

e typedef struct _MFLT MFLT
Type of FLT (Font Layout Table).

Functions

e MFLT * mfit_get (MSymbol name)

Return an FLT object that has a specified name.

e MFLT * mflt_find (int c, MFLTFont xfont)
Find an FLT suitable for the specified character and font.

e const char x mflt_name (MFLT xflt)
Return the name of an FLT.

¢ MCharTable x mflt_coverage (MFLT xfit)

Return a coverage of a FLT.

¢ int mfit_run (MFLTGlyphString xgstring, int from, int to, MFLTFont *«font, MFLT xfit)

Layout characters with an FLT.

¢ MFLT * mdebug_dump_fit (MFLT xflt, int indent)
Dump a Font Layout Table.

* void mflt_dump_gstring (MFLTGlyphString *gstring)
Dump an MFLTGlyphString (p. 184).
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Variables

¢ int mflt_enable_new_feature
Flag to control several new OTF handling commands.
* int(x mfit_iterate_otf_feature )(struct _MFLTFont *font, MFLTOtfSpec *spec, int from, int to, unsigned
char *table)
¢ MSymbol(x mflt_font_id )(struct _MFLTFont xfont)

* int(x mfit_try_otf )(struct _MFLTFont xfont, MFLTOtfSpec sspec, MFLTGlyphString *gstring, int
from, int to)

2.16.1 Detailed Description

API provided by libm17n-flt.so. FLT support for a window system.

This section defines the m17n FLT API concerning character layouting facility using FLT (Font Layout Table).
The format of FLT is described in Font Layout Table (p.211).

2.16.2 Typedef Documentation
2.16.2.1 typedef struct  MFLT MFLT

Type of FLT (Font Layout Table).

The type MFLT (p. 109) is for an FLT object. Its internal structure is concealed from application programs.

2.16.3 Function Documentation
2.16.3.1 MFLT + mfit_get (MSymbol name)

Return an FLT object that has a specified name.
The mfit_get() (p. 109) function returns an FLT object whose name is name.
Return value:

If the operation was successful, mfit_get() (p. 109) returns a pointer to the found FLT object. Otherwise, it
returns NULL.

2.16.3.2 MFLT x mfit_find (int c, MFLTFont * font)

Find an FLT suitable for the specified character and font.
The mfit_find() (p. 109) function returns the most appropriate FLT for layouting character ¢ with font font.
Return value:

If the operation was successful, mfit_find() (p. 109) returns a pointer to the found FLT object. Otherwise, it
returns NULL.

2.16.3.3 const char x mflt_name (MFLT x fif)

Return the name of an FLT.

The mflt_name() (p. 109) function returns the name of fit.
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2.16.3.4 MCharTable « mflt_coverage (MFLT x fiIf)

Return a coverage of a FLT.

The mflt_coverage() (p. 110) function returns a char-table that contains nonzero values for characters supported
by fit.

2.16.3.5 int mfit_run (MFLTGlyphString * gstring, int from, int to, MFLTFont * font, MFLT x flt)

Layout characters with an FLT.

The mfit_run() (p. 110) function layouts characters in gstring between from (inclusive) and to (exclusive) with
font. If fit is nonzero, it is used for all the charaters. Otherwise, appropriate FLTs are automatically chosen.

Return values
>=( The operation was successful. The value is the index to the glyph, which was previously indexed by to,
in gstring->glyphs.

-2 gstring->glyphs is too short to store the result. The caller can call this fucntion again with a longer
gstring->glyphs.

-1 Some other error occurred.

2.16.3.6 MFLT* mdebug_dump_fit (MFLT x flt, int indent)

Dump a Font Layout Table.

The mdebug_dump_fit() (p. 110) function prints the Font Layout Table flt in a human readable way to the stderr
or to what specified by the environment variable MDEBUG_OUTPUT_FILE. indent specifies how many
columns to indent the lines but the first one.

Return value:
This function returns fit.

2.16.3.7 void mfit_dump_gstring (MFLTGlyphString * gstring)

Dump an MFLTGlyphString (p. 184).

The mfit_dump_gstring() (p. 110) function prints the glyph sequence gstring in a human readable way to the
stderr or to what specified by the environment variable MDEBUG_OUTPUT_FILE.

2.16.4 Variable Documentation
2.16.4.1 int mflit_enable_new_feature

Flag to control several new OTF handling commands.

If the variable mflt_enable_new_feature is nonzero, the function mflt_run() (p. 110) can drive a Font Layout
Table that contains the new OTF-related commands ":otf?" and/or OTF feature specification in a category table.
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2.16.4.2 int(x mfit_iterate_otf feature)(struct _MFLTFont «font, MFLTOtfSpec *spec, int from, int to,
unsigned char xtable)

2.16.4.3 MSymbol(x mfit_font_id)(struct _MFLTFont x«font)

2.16.4.4 int(x mfit_try_otf)(struct _MFLTFont «font, MFLTOtfSpec sspec, MFLTGlyphString +gstring,
int from, int to)
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2.17 GUI API

API provided by libm17n-gui.so.

Modules

¢ Frame

A frame is an object corresponding to the graphic device.

¢ Font

Font object.

* Fontset

A fontset is an object that maps a character to fonts.

e Face

A face is an object to control appearance of M-text.

* Drawing

Drawing M-texts on a window.

* Input Method (GUI)

Input method support on window systems.

2.17.1 Detailed Description

API provided by libm17n-gui.so. GUI support for a window system.
This section defines the m17n GUI API concerning M-text drawing and inputting under a window system.

All the definitions here are independent of window systems. An actual library file, however, can depend on a
specific window system. For instance, the library file m17n-X.so is an example of implementation of the m17n
GUI API for the X Window System.

Actually the GUI API is mainly for toolkit libraries or to implement XOM, not for direct use from application
programs.
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2.18 Frame

A frame is an object corresponding to the graphic device.

Typedefs

¢ typedef struct MFrame MFrame
Type of frames.

Functions

¢ MFrame * mframe (MPlist xplist)

Create a new frame.

* void * mframe_get_prop (MFrame xframe, MSymbol key)

Return property value of frame.

Variables

¢ MFrame * mframe_default
The default frame.

Variables: Keys of frame parameter

These are the symbols to use in a parameter to create a frame. See the function mframe() (p. 114) for details.

Mdevice, Mdisplay, Mscreen, Mdrawable, Mdepth, and Mcolormap are also keys of a frame property.

e MSymbol Mdevice

¢ MSymbol Mdisplay

¢ MSymbol Mscreen

¢ MSymbol Mdrawable
¢ MSymbol Mdepth

¢ MSymbol Mcolormap
* MSymbol Mwidget

* MSymbol Mgd

Variables: Keys of frame property

These are the symbols to use as an argument to the function mframe_get_prop() (p. 115).

¢ MSymbol Mfont

¢ MSymbol Mfont_width
* MSymbol Mfont_ascent
* MSymbol Mfont_descent
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2.18.1 Detailed Description

A frame is an object corresponding to the graphic device. A frame is an object of the type MFrame (p. 114) to
hold various information about each display/input device. Almost all m17n GUI functions require a pointer to a
frame as an argument.

2.18.2 Typedef Documentation
2.18.2.1 typedef struct MFrame MFrame

Type of frames.

The type MFrame (p. 114) is for a frame object. Each frame holds various information about the corresponding
physical display/input device.

The internal structure of the type MFrame (p. 114) is concealed from an application program, and its contents
depend on the window system in use. In the m17n-X library, it contains the information about display and screen
in the X Window System.

2.18.3 Function Documentation
2.18.3.1 MFramex mframe (MPlist * plist)

Create a new frame.
The mframe() (p. 114) function creates a new frame with parameters listed in plist which may be NULL.
The recognized keys in plist are window system dependent.

The following key is always recognized.

¢ Mdevice, the value must be one of Mx (p. 127), Mgd, and Mnil (p. 17).

If the value is Mx (p. 127), the frame is for X Window System. The argument MDrawWindow (p. 144)
specified together with the frame must be of type Window. The frame is both readable and writable, thus
all GUI functions can be used.

If the value is Mgd, the frame is for an image object of GD library. The argument MDrawWindow
(p. 144) specified together with the frame must be of type gdImagePt r. The frame is writable only, thus
functions minput_XXX can’t be used for the frame.

If the value is Mnil (p. 17), the frame is for a null device. The frame is not writable nor readable, thus
functions mdraw_XXX that require the argument MDrawWindow (p. 144) and functions minput_XXX
can’t be used for the frame.

e Mface (p. 142), the value must be a pointer to MFace (p. 135).

The value is used as the default face of the frame.

In addition, if the value of the key Mdevice is Mx (p. 127), the following keys are recognized. They are to
specify the root window and the depth of drawables that can be used with the frame.

* Mdrawable, the value type must be Drawable.

A parameter of key Mdisplay must also be specified. The created frame can be used for drawables whose
root window and depth are the same as those of the specified drawable on the specified display.

When this parameter is specified, the parameter of key Mscreen is ignored.
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* Mwidget, the value type must be Widget.

The created frame can be used for drawables whose root window and depth are the same as those of the
specified widget.

If a parameter of key Mface (p. 142) is not specified, the default face is created from the resources of the
widget.

When this parameter is specified, the parameters of key Mdisplay, Mscreen, Mdrawable, Mdepth are
ignored.
e Mdepth, the value type must be unsigned.

The created frame can be used for drawables of the specified depth.

* Mscreen, the value type must be (Screen ).

The created frame can be used for drawables whose root window is the same as the root window of the
specified screen, and depth is the same at the default depth of the screen.

When this parameter is specified, parameter of key Mdisplay is ignored.

* Mdisplay, the value type must be (Display x*).
The created frame can be used for drawables whose root window is the same as the root window for the
default screen of the display, and depth is the same as the default depth of the screen.

* Mcolormap, the value type must be (Colormap).

The created frame uses the specified colormap.

¢ Mfont, the value must be Mx (p. 127), Mfreetype (p. 127), or Mxft (p. 128).

The created frame uses the specified font backend. The value Mx (p. 127) instructs to use X core fonts,
Mfreetype (p. 127) to use local fonts supported by FreeType fonts, and Mxft (p. 128) to use local fonts via
Xft library. You can specify this parameter more than once with different values if you want to use multiple
font backends. This is ignored if the specified font backend is not supported on the device.

When this parameter is not specified, all font backend supported on the device are used.

Return value:
If the operation was successful, mframe() (p. 114) returns a pointer to a newly created frame. Otherwise, it
returns NULL.

2.18.3.2 void+ mframe_get_prop (MFrame * frame, MSymbol key)

Return property value of frame.

The mframe_get_prop() (p. 115) function returns a value of property key of frame frame. The valid keys and
the corresponding return values are as follows.

key type of value meaning of value

uface Wace x The default face.

Mfont MFont = The default font.
Mfont_width int Width of the default font.
Mfont_ascent int Ascent of the default font.
Mfont_descent int Descent of the default font.

In the m17n-X library, the followings are also accepted.
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key type of value
Mdisplay Display =
Mscreen int

Mcolormap Colormap
Mdepth unsigned

2.18.4 Variable Documentation
2.18.4.1 MSymbol Mdevice

2.18.4.2 MSymbol Mdisplay

2.18.4.3 MSymbol Mscreen

2.18.4.4 MSymbol Mdrawable
2.18.4.5 MSymbol Mdepth

2.18.4.6 MSymbol Mcolormap
2.18.4.7 MSymbol Mwidget

2.18.4.8 MSymbol Mgd

2.18.4.9 MSymbol Mfont

2.18.4.10 MSymbol Mfont_width
2.18.4.11 MSymbol Mfont_ascent
2.18.4.12 MSymbol Mfont_descent
2.18.4.13 MFramex mframe_default
The default frame.

meaning of value

Display associated with the frame.

Screen number of a screen associated
with the frame.

Colormap of the frame.

Depth of the frame.

The external variable mframe_default (p. 116) contains a pointer to the default frame that is created by the first
call of mframe() (p. 114).



2.19 Font 117

2.19 Font

Font object.

Typedefs

¢ typedef struct MFont MFont
Type of fonts.

Functions

e MFont x mfont ()

Create a new font.

¢ MFont x mfont_parse_name (const char xname, MSymbol format)

Create a font by parsing a fontname.

¢ char * mfont_unparse_name (MFont xfont, MSymbol format)

Create a fontname from a font.

* MFont x mfont_copy (MFont «font)
Make a copy of a font.

¢ void * mfont_get_prop (MFont xfont, MSymbol key)
Get a property value of a font.

* int mfont_put_prop (MFont +font, MSymbol key, void xval)

Put a property value to a font.

¢ MSymbol x mfont_selection_priority ()

Return the font selection priority.

« int mfont_set_selection_priority (MSymbol xkeys)

Set the font selection priority.

e MFont x mfont_find (MFrame x«frame, MFont xspec, int sscore, int max_size)
Find a font.

« int mfont_set_encoding (MFont xfont, MSymbol encoding_name, MSymbol repertory_name)

Set encoding of a font.

¢ char x« mfont_name (MFont xfont)

Create a fontname from a font.

¢ MFont x mfont_from_name (const char xname)

Create a new font from fontname.

¢ int mfont_resize_ratio (MFont xfont)

Get resize information of a font.
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* MPIlist « mfont_list (MFrame xframe, MFont xfont, MSymbol language, int maxnum)
Get a list of fonts.

* MPIlist « mfont_list_family_names (MFrame xframe)

Get a list of font famiy names.

« int mfont_check (MFrame xframe, MFontset «fontset, MSymbol script, MSymbol language, MFont
«font)

Check the usability of a font.

« int mfont_match_p (MFont «font, MFont *spec)

Check is a font matches with a font spec.

¢ MFont x mfont_open (MFrame xframe, MFont *font)

Open a font.

* MFont x mfont_encapsulate (MFrame xframe, MSymbol data_type, void «data)

Encapusulate a font.

¢ int mfont_close (MFont xfont)
Close a font.

Variables

* MPIist « mfont_freetype_path

List of font files and directories that contain font files.

Variables: Keys of font property.

¢ MSymbol Mfoundry
Key of font property specifying foundry.

MSymbol Mfamily
Key of font property specifying family.

* MSymbol Mweight
Key of font property specifying weight.

MSymbol Mstyle
Key of font property specifying style.

MSymbol Mstretch
Key of font property specifying stretch.

MSymbol Madstyle
Key of font property specifying additional style.

* MSymbol Mspacing
Key of font property specifying spacing.
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¢ MSymbol Mregistry
Key of font property specifying registry.

¢ MSymbol Msize
Key of font property specifying size.

¢ MSymbol Motf
Key of font property specifying file name.

* MSymbol Mfontfile
Key of font property specifying file name.

* MSymbol Mresolution
Key of font property specifying resolution.

* MSymbol Mmax_advance

Key of font property specifying max advance width.

¢ MSymbol Mfontconfig
Symbol of name "fontconfig".

* MSymbol Mx

Symbol of name "x".

¢ MSymbol Mfreetype
Symbol of name "freetype".

¢ MSymbol Mxft
Symbol of name "xft".

2.19.1 Detailed Description

Font object. The m17n GUI API represents a font by an object of the type MFont. A font can have font
properties. Like other types of properties, a font property consists of a key and a value. The key of a font
property must be one of the following symbols:

Mfoundry,Mfamily, Mweight, Mstyle, Mstretch, Madstyle, Mregistry, Msize,
Mresolution, Mspacing.

When the key of a font property is Msize or Mresolution, its value is an integer. Otherwise the value is a
symbol.

The notation "xxx property of F" means the font property that belongs to font F and whose key is Mxxx.
The value of a foundry property is a symbol representing font foundry information, e.g. adobe, misc, etc.
The value of a family property is a symbol representing font family information, e.g. times, helvetica, etc.
The value of a weight property is a symbol representing weight information, e.g. normal, bold, etc.

The value of a style property is a symbol representing slant information, e.g. normal, italic, etc.

The value of a stretch property is a symbol representing width information, e.g. normal, semicondensed, etc.

The value of an adstyle property is a symbol representing abstract font family information, e.g. serif, sans-serif,
etc.
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The value of a registry property is a symbol representing registry information, e.g. iso10646-1, is08895-1, etc.
The value of a size property is an integer representing design size in the unit of 1/10 point.

The value of a resolution property is an integer representing assumed device resolution in the unit of dots per
inch (dpi).

The value of a type property is a symbol indicating a font driver; currently Mx or Mfreetype.

The m17n library uses font objects for two purposes: to receive font specification from an application program,
and to present available fonts to an application program. When the m17n library presents an available font to an
application program, all font properties have a concrete value.

The m17n library supports three kinds of fonts: Window system fonts, FreeType fonts, and OpenType fonts.

¢ Window system fonts

The m17n-X library supports all fonts handled by an X server and an X font server. The correspondence

between XLFD fields and font properties are shown below.

XLFD field property
FOUNDRY foundry
FAMILY_ NAME family
WEIGHT_NAME weight
SLANT style
SETWIDTH_NAME stretch
ADD_STYLE_NAME adstyle
PIXEL_SIZE size
RESOLUTION_Y resolution
CHARSET_REGISTRY-CHARSET_ENCODING registry

XLFD fields not listed in the above table are ignored.

* FreeType fonts

The m17n library, if configured to use the FreeType library, supports all fonts that can be handled by the
FreeType library. The variable mfont_freetype_path (p. 128) is initialized properly according to the
configuration of the m17n library and the environment variable M1 7NDIR. See the documentation of the
variable for details.

If the m17n library is configured to use the fontconfig library, in addition to mfont_freetype_path (p. 128),
all fonts available via fontconfig are supported.

The family name of a FreeType font corresponds to the family property. Style names of FreeType fonts
correspond to the weight, style, and stretch properties as below.

style name weight style stretch
Regular medium r normal
Italic medium i normal
Bold bold r normal
Bold Italic bold i normal
Narrow medium r condensed
Narrow Italic medium i condensed
Narrow Bold bold r condensed
Narrow Bold Italic bold i condensed
Black black r normal
Black Italic black i normal
Oblique medium o normal
BoldOblique bold o normal

Style names not listed in the above table are treated as "Regular".

Combination of a platform ID and an encoding ID corresponds to the registry property. For example, if a
font has the combination (1 1), the registry property is 1-1. Some frequent combinations have a predefined
registry property as below.
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platform ID encoding ID registry property

0 3 unicode-bmp
0 4 unicode-full
1 0 apple—-roman
3 1 unicode-bmp
3 1 unicode-full

Thus, a font that has two combinations (1 0) and (3 1) corresponds to four font objects whose registries are
1-0, apple-roman, 3-1, and unicode-bmp.

* OpenType fonts

The m17n library, if configured to use both the FreeType library and the OTF library, supports any
OpenType fonts. The list of actually available fonts is created in the same way as in the case of FreeType
fonts. If a fontset instructs to use an OpenType font via an FLT (Font Layout Table), and the FLT has an
OTF-related command (e.g. otf:deva), the OTF library converts a character sequence to a glyph code
sequence according to the OpenType layout tables of the font, and the FreeType library gives a bitmap
image for each glyph.

2.19.2 Typedef Documentation
2.19.2.1 typedef struct MFont MFont

Type of fonts.

The type MFont (p. 121) is the structure defining fonts. It contains information about the following properties of
a font: foundry, family, weight, style, stretch, adstyle, registry, size, and resolution.

This structure is used both for specifying a font in a fontset and for storing information about available system
fonts.

The internal structure is concealed from an application program.

See Also:
mfont() (p. 121), mfont_from_name() (p. 123), mfont_find() (p. 123).

2.19.3 Function Documentation
2.19.3.1 MFontx mfont ()

Create a new font.
The mfont() (p. 121) function creates a new font object that has no property.

Return value:
This function returns a pointer to the created font object.

2.19.3.2 MFont+ mfont_parse_name (const char x« name, MSymbol format)

Create a font by parsing a fontname.

The mfont_parse_name() (p. 121) function creates a new font object. The properties are extracted fontname
name.

format specifies the format of name. If format is Mx (p. 127), name is parsed as XLFD (X Logical Font
Description). If format is Mfontconfig (p. 127), name is parsed as Fontconfig’s textual representation of font. If
format is Mnil (p. 17), name is at first parsed as XLFD, and it it fails, parsed as Fontconfig’s representation.
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Return value:
If the operation was successful, this function returns a pointer to the created font. Otherwise it returns NULL.

2.19.3.3 charx mfont_unparse_name (MFont x font, MSymbol format)

Create a fontname from a font.
The mfont_unparse_name() (p. 122) function creates a fontname string from font font according to format.

format must be Mx (p. 127) or Mfontconfig (p. 127). If it is Mx (p. 127), the fontname is in XLFD (X Logical
Font Description) format. If it is Mfontconfig (p. 127), the fontname is in the style of Fontconfig’s text
representation.

Return value:
This function returns a newly allocated fontname string, which is not freed unless the user explicitly does so
by free().

2.19.3.4 MFont+ mfont_copy (MFont x font)

Make a copy of a font.

The mfont_copy() (p. 122) function returns a new copy of font font.

2.19.3.5 void+ mfont_get_prop (MFont x font, MSymbol key)

Get a property value of a font.

The mfont_get_prop() (p. 122) function gets the value of key property of font font. key must be one of the
following symbols:

Mfoundry,Mfamily, Mweight, Mstyle, Mstretch, Madstyle, Mregistry, Msize,
Mresolution, Mspacing.

If font is a return value of mfont_find() (p. 123), key can also be one of the following symbols:

Mfont_ascent, Mfont_descent, Mmax_advance (p. 127).

Return value:
If key is Mfoundry, Mfamily, Mweight, Mstyle, Mstretch, Madstyle, Mregistry, or
Mspacing, this function returns the corresponding value as a symbol. If the font does not have key
property, it returns Mnil. If key is Msize, Mresolution, Mfont_ascent, Mfont_descent, or
Mmax_advance (p. 127), this function returns the corresponding value as an integer. If the font does not
have key property, it returns 0. If key is something else, it returns NULL and assigns an error code to the
external variable merror_code (p. 155).

2.19.3.6 int mfont_put_prop (MFont x font, MSymbol key, void * val)

Put a property value to a font.

The mfont_put_prop() (p. 122) function puts a font property whose key is key and value is val to font font. key
must be one of the following symbols:

Mfoundry,Mfamily, Mweight, Mstyle, Mstretch, Madstyle, Mregistry, Msize,
Mresolution.

If key is Msize or Mresolution, val must be an integer. Otherwise, val must be a symbol of a property value
name. But, if the name is "nil", a symbol of name "Nil" must be specified.
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2.19.3.7 MSymbolx mfont_selection_priority ()

Return the font selection priority.

The mfont_selection_priority() (p. 123) function returns a newly created array of six symbols. The elements are
the following keys of font properties ordered by priority.

Mfamily, Mweight,Mstyle, Mstretch, Madstyle, Msize.

The m17n library selects the best matching font according to the order of this array. A font that has a different
value for a property of lower priority is preferred to a font that has a different value for a property of higher
priority.

2.19.3.8 int mfont_set_selection_priority (MSymbol x keys)

Set the font selection priority.

The mfont_set_selection_priority() (p. 123) function sets font selection priority according to keys, which is an
array of six symbols. Each element must be one of the below. No two elements must be the same.

Mfamily, Mweight,Mstyle, Mstretch, Madstyle, Msize.

See the documentation of the function mfont_selection_priority() (p. 123) for details.

2.19.3.9 MFont+ mfont_find (MFrame * frame, MFont x spec, int x score, int max_size)

Find a font.

The mfont_find() (p. 123) function returns a pointer to the available font that matches best the specification spec
on frame frame.

score, if not NULL, must point to a place to store the score value that indicates how well the found font matches
to spec. The smaller score means a better match.

2.19.3.10 int mfont_set_encoding (MFont x font, MSymbol encoding_name, MSymbol repertory_name)

Set encoding of a font.

The mfont_set_encoding() (p. 123) function sets the encoding information of font font.

encoding_name is a symbol representing a charset that has the same encoding as the font.
repertory_name is Mnil or a symbol representing a charset that has the same repertory as the font. If it is

Mnil, whether a specific character is supported by the font is asked to each font driver.

Return value:
If the operation was successful, this function returns 0. Otherwise it returns -1 and assigns an error code to
the external variable merror_code (p. 155).

2.19.3.11 charx mfont_name (MFont * font)

Create a fontname from a font.

This function is obsolete. Use mfont_unparse_name instead.
2.19.3.12 MFontx mfont_from_name (const char x name)

Create a new font from fontname.
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This function is obsolete. Use mfont_parse_name() (p. 121) instead.

2.19.3.13 int mfont_resize_ratio (MFont * font)

Get resize information of a font.

The mfont_resize_ratio() (p. 124) function lookups the m17n database <font, reisize> and returns a resizing
ratio (in percentage) of FONT. For instance, if the return value is 150, that means that the m17n library uses an
1.5 time bigger font than a specified size.

2.19.3.14 MPIlist+ mfont_list (MFrame x frame, MFont x font, MSymbol language, int maxnum)

Get a list of fonts.

The mfont_list() (p. 124) functions returns a list of fonts available on frame frame. font, if not NULL, limits
fonts to ones that match with font. language, if not Mn1i1, limits fonts to ones that support language. maxnum,
if greater than 0, limits the number of fonts.

language argument exists just for backward compatibility, and the use is deprecated. Use Mlanguage (p. 48)
font property instead. If font already has Mlanguage (p. 48) property, language is ignored.

Return value:

This function returns a plist whose keys are family names and values are pointers to the object MFont. The
plist must be freed by m17n_object_unref() (p. 12). If no font is found, it returns NULL.

2.19.3.15 MPlist+ mfont_list_family_names (MFrame * frame)

Get a list of font famiy names.

The mfont_list_family_names() (p. 124) functions returns a list of font family names available on frame frame.
Return value:
This function returns a plist whose keys are Msymbol (p. 17) and values are symbols representing font family

names. The elements are sorted by alphabetical order. The plist must be freed by m17n_object_unref() (p. 12).
If not font is found, it returns NULL.

2.19.3.16 int mfont_check (MFrame * frame, MFontset x fontset, MSymbol script, MSymbol language,
MFont * font)

Check the usability of a font.

The mfont_check() (p. 124) function checkes if font can be used for script and language in fontset on frame.

Return value:
If the font is usable, return 1. Otherwise return 0.

2.19.3.17 int mfont_match_p (MFont « font, MFont * spec)

Check is a font matches with a font spec.

The mfont_match_p() (p. 124) function checks if font matches with the font-spec spec.
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Return value:
If the font matches, 1 is returned. Otherwise 0 is returned.

2.19.3.18 MFontx mfont_open (MFrame * frame, MFont * font)

Open a font.

The mfont_open() (p. 125) function opens font on frame, and returns a realized font.

Return value:
If the font was successfully opened, a realized font is returned. Otherwize NULL is returned.

See Also:
mfont_close() (p. 125).

2.19.3.19 MFontx mfont_encapsulate (MFrame x frame, MSymbol data_type, void x data)

Encapusulate a font.

The mfont_encapsulate() (p. 125) functions realizes a font by encapusulating data data or type data_type on
frame. Currently data_tape is Mfontconfig (p. 127) or Mfreetype (p. 127), and data points to an object of
FcPattern or FT_Face respectively.

Return value:
If the operation was successful, a realized font is returned. Otherwise NULL is return.

See Also:
mfont_close() (p. 125).

2.19.3.20 int mfont_close (MFont * font)

Close a font.

The mfont_close() (p. 125) function close a realized font font. font must be opened previously by mfont_open()
(p. 125) or mfont_encapsulate ().

Return value:
If the operation was successful, 0 is returned. Otherwise, -1 is returned.

See Also:

mfont_open() (p. 125), mfont_encapsulate() (p. 125).
2.19.4 Variable Documentation
2.19.4.1 MSymbol Mfoundry

Key of font property specifying foundry.

The variable Mfoundry (p. 125) is a symbol of name " foundry" and is used as a key of font property and face
property. The property value must be a symbol whose name is a foundry name of a font.
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2.194.2 MSymbol Mfamily

Key of font property specifying family.

The variable Mfamily (p. 126) is a symbol of name "family" and is used as a key of font property and face
property. The property value must be a symbol whose name is a family name of a font.

2.19.4.3 MSymbol Mweight

Key of font property specifying weight.

The variable Mweight (p. 126) is a symbol of name "weight" and is used as a key of font property and face
property. The property value must be a symbol whose name is a weight name of a font (e.g "medium", "bold").

2.19.4.4 MSymbol Mstyle

Key of font property specifying style.

The variable Mstyle (p. 126) is a symbol of name "style" and is used as a key of font property and face
property. The property value must be a symbol whose name is a style name of a font (e.g "r", "i", "0").

2.19.4.5 MSymbol Mstretch

Key of font property specifying stretch.

The variable Mstretch (p. 126) is a symbol of name "stretch" and is used as a key of font property and face
property. The property value must be a symbol whose name is a stretch name of a font (e.g "normal",
"condensed").

2.19.4.6 MSymbol Madstyle

Key of font property specifying additional style.

The variable Madstyle (p. 126) is a symbol of name "adstyle" and is used as a key of font property and face
property. The property value must be a symbol whose name is an additional style name of a font (e.g "serif", "",
"sans").

2.19.4.7 MSymbol Mspacing

Key of font property specifying spacing.

The variable Madstyle (p. 126) is a symbol of name "spacing" and is used as a key of font property. The
property value must be a symbol whose name specifies the spacing of a font (e.g "p" for proportional, "m" for
monospaced).

2.19.4.8 MSymbol Mregistry

Key of font property specifying registry.

The variable Mregistry (p. 126) is a symbol of name "registry" and is used as a key of font property. The
property value must be a symbol whose name is a registry name a font registry (e.g. "iso8859-1",
"jisx0208.1983-0").
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2.19.4.9 MSymbol Msize

Key of font property specifying size.

The variable Msize (p. 127) is a symbol of name "size" and is used as a key of font property and face property.
The property value must be an integer specifying a font design size in the unit of 1/10 point (on 100 dpi display).

2.19.4.10 MSymbol Motf

Key of font property specifying file name.

The variable Mfontfile (p. 127) is a symbol of name "fontfile" and is used as a key of font property. The
property value must be a symbol whose name is a font file name.

2.19.4.11 MSymbol Mfontfile

Key of font property specifying file name.

The variable Mfontfile (p. 127) is a symbol of name "fontfile" and is used as a key of font property. The
property value must be a symbol whose name is a font file name.

2.19.4.12 MSymbol Mresolution

Key of font property specifying resolution.

The variable Mresolution (p. 127) is a symbol of name "resolution™ and is used as a key of font property
and face property. The property value must be an integer to specifying a font resolution in the unit of dots per
inch (dpi).

2.19.4.13 MSymbol Mmax_advance

Key of font property specifying max advance width.

The variable Mmax_advance (p. 127) is a symbol of name "max-advance" and is used as a key of font
property. The property value must be an integer specifying a font’s max advance value by pixels.

2.19.4.14 MSymbol Mfontconfig

Symbol of name "fontconfig".

The variable Mfontconfig (p. 127) is to be used as an argument of the functions mfont_parse_name() (p. 121)
and mfont_unparse_name() (p. 122).

2.19.4.15 MSymbol Mx

nyn

Symbol of name "x".

The variable Mx (p. 127) is to be used for a value of <type> member of the structure MDrawGlyph (p. 170) to
specify the type of <fontp> member is actually (XFontStruct ).

2.19.4.16 MSymbol Mfreetype

Symbol of name "freetype".
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The variable Mfreetype (p. 127) is to be used for a value of <type> member of the structure MDrawGlyph
(p. 170) to specify the type of <fontp> member is actually FT_Face.

2.194.17 MSymbol Mxft

Symbol of name "xft".

The variable Mxft (p. 128) is to be used for a value of <type> member of the structure MDrawGlyph (p. 170) to
specify the type of <fontp> member is actually (XftFont *).

2.19.4.18 MPIlistx mfont_freetype_path

List of font files and directories that contain font files.

The variable mfont_freetype_path is a plist of FreeType font files and directories that contain FreeType
font files. Key of the element is Mst ring, and the value is a string that represents a font file or a directory.

The macro M17N_INIT() (p. 7) sets up this variable to contain the sub-directory "fonts" of the m17n database
and the environment variable "M 17NDIR". The first call of mframe() (p. 114) creates the internal list of the
actually available fonts from this variable. Thus, an application program, if necessary, must modify the variable
before calling mframe() (p. 114). If it is going to add a new element, value must be a string that can be safely
freed.

If the m17n library is not configured to use the FreeType library, this variable is not used.
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2.20 Fontset

A fontset is an object that maps a character to fonts.

Functions

 MFontset + mfontset (char *name)

Return a fontset.

* MSymbol mfontset_name (MFontset «fontset)

Return the name of a fontset.

* MFontset « mfontset_copy (MFontset xfontset, char xname)

Make a copy of a fontset.

« int mfontset_modify_entry (MFontset xfontset, MSymbol script, MSymbol language, MSymbol
charset, MFont «spec, MSymbol layouter_name, int how)

Modify the contents of a fontset.

MPIist « mfontset_lookup (MFontset «fontset, MSymbol script, MSymbol language, MSymbol charset)

Lookup a fontset.

2.20.1 Detailed Description

A fontset is an object that maps a character to fonts. A fontset is an object of the type MFont set. When
drawing an M-text, a fontset provides rules to select a font for each character in the M-text according to the
following information.

 The script character property of a character.
» The language text property of a character.

* The charset text property of a character.

The documentation of mdraw_text() (p. 145) describes how that information is used.

2.20.2 Function Documentation
2.20.2.1 MFontset * mfontset (char x name)

Return a fontset.

The mfontset() (p. 129) function returns a pointer to a fontset object of name name. If name is NULL, it returns
a pointer to the default fontset.

If no fontset has the name name, a new one is created. At that time, if there exists a data <fontset, name> in
the m17n database, the fontset contents are initialized according to the data. If no such data exists, the fontset
contents are left vacant.

The macro M17N_INIT() (p. 7) creates the default fontset. An application program can modify it before the first
call of mframe() (p. 114).
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Return value:
This function returns a pointer to the found or newly created fontset.

2.20.2.2 MSymbol mfontset_name (MFontset * fontsef)

Return the name of a fontset.

The mfontset_name() (p. 130) function returns the name of fontset fontset.

2.20.2.3 MFontset « mfontset_copy (MFontset * fontset, char x name)

Make a copy of a fontset.

The mfontset_copy() (p. 130) function makes a copy of fontset fontset, gives it a name name, and returns a
pointer to the created copy. name must not be a name of existing fontset. In such case, this function returns
NULL without making a copy.

2.20.2.4 int mfontset_modify_entry (MFontset * fontset, MSymbol script, MSymbol language, MSymbol
charset, MFont x spec, MSymbol layouter_name, int how)

Modify the contents of a fontset.

The mfontset_modify_entry() (p. 130) function associates, in fontset fontset, a copy of font with the script /
language pair or with charset.

Each font in a fontset is associated with a particular script/language pair, with a particular charset, or with the
symbol Mn1il. The fonts that are associated with the same item make a group.

If script is not Mn1i1, it must be a symbol identifying a script. In this case, language is either a symbol
identifying a language or Mn1i1, and font is associated with the script / language pair.

If charset is not Mn1i1, it must be a symbol representing a charset object. In this case, font is associated with that
charset.

If both script and charset are not Mni 1, two copies of font are created. Then one is associated with the script /
language pair and the other with that charset.

If both script and charset are Mn1i1, font is associated with Mni1. This kind of fonts are called fallback fonts.

The argument how specifies the priority of font. If how is positive, font has the highest priority in the group of
fonts that are associated with the same item. If how is negative, font has the lowest priority. If how is zero, font
becomes the only available font for the associated item; all the other fonts are removed from the group.

If layouter_name is not Mni 1, it must be a symbol representing a Font Layout Table (p. 211) (font layout
table). In that case, if font is selected for drawing an M-text, that font layout table is used to generate a glyph
code sequence from a character sequence.

Return value:
If the operation was successful, mfontset_modify_entry() (p. 130) returns 0. Otherwise it returns -1 and
assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_SYMBOL

2.20.2.5 MPlist x mfontset_lookup (MFontset x fontset, MSymbol script, MSymbol language, MSymbol
charset)

Lookup a fontset.
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The mfontset_lookup() (p. 130) function lookups fontset and returns a plist that describes the contents of fontset
corresponding to the specified script, language, and charset.

If script is Mt, keys of the returned plist are script name symbols for which some fonts are specified and values
are NULL.

If script is a script name symbol, the returned plist is decided by language.

« If language is Mt, keys of the plist are language name symbols for which some fonts are specified and
values are NULL. A key may be Mt which means some fallback fonts are specified for the script.

« If language is a language name symbol, the plist is a FONT-GROUP for the specified script and language.
FONT-GROUP is a plist whose keys are FLT (FontLayoutTable) name symbols (Mt if no FLT is associated
with the font) and values are pointers to MFont (p. 121).

« If language is Mnil, the plist is fallback FONT-GROUP for the script.

If script is Mn1i 1, the returned plist is decided as below.

« If charset is Mt, keys of the returned plist are charset name symbols for which some fonts are specified
and values are NULL.

« If charset is a charset name symbol, the plist is a FONT-GROUP for the charset.

* If charset is Mni1, the plist is a fallback FONT-GROUP.

Return value:
It returns a plist describing the contents of a fontset. The plist should be freed by m17n_object_unref()

(p- 12).
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2.21 Face

A face is an object to control appearance of M-text.

Data Structures

¢ struct MFaceHLineProp
Type of horizontal line spec of face.

* struct MFaceBoxProp
Type of box spec of face.

Typedefs

¢ typedef struct MFace MFace
Type of faces.

* typedef void(x* MFaceHookFunc )(MFace xface, void *arg, void xinfo)
Type of hook function of face.

Functions

¢ MFace *« mface ()

Create a new face.

¢ MFace x mface_copy (MFace xface)
Make a copy of a face.

« int mface_equal (MFace xfacel, MFace xface2)

Compare faces.

* MFace x mface_merge (MFace xdst, MFace *src)

Merge faces.

¢ MFace *« mface_from_font (MFont «font)

Make a face from a font.

* void * mface_get_prop (MFace xface, MSymbol key)
Get the value of a face property.

* MFaceHookFunc mface_get_hook (MFace xface)

Get the hook function of a face.

« int mface_put_prop (MFace «face, MSymbol key, void *val)

Set a value of a face property.

 int mface_put_hook (MFace xface, MFaceHookFunc func)

Set a hook function to a face.
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¢ void mface_update (MFrame xframe, MFace xface)

Update a face.

Variables: Keys of face property

MSymbol Mforeground
Key of a face property specifying foreground color.

* MSymbol Mbackground
Key of a face property specifying background color.

¢ MSymbol Mvideomode
Key of a face property specifying video mode.

¢ MSymbol Mratio
Key of a face property specifying font size ratio.

* MSymbol Mhline
Key of a face property specifying horizontal line.

¢ MSymbol Mbox
Key of a face property specifying box.

* MSymbol Mfontset
Key of a face property specifying fontset.

¢ MSymbol Mhook_func
Key of a face property specifying hook.

¢ MSymbol Mhook_arg
Key of a face property specifying argument of hook.

Variables: Possible values of #Mvideomode property of face

See the documentation of the variable Mvideomode (p. 138).

¢ MSymbol Mnormal
¢ MSymbol Mreverse
Variables: Predefined faces

¢ MFace * mface_normal_video

Normal video face.

e MFace * mface_reverse_video

Reverse video face.
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MFace *x mface_underline

Underline face.

MPFace * mface_medium
Medium face.

MPFace * mface_bold
Bold face.

MFace * mface_italic
Italic face.

MFace * mface_bold_italic
Bold italic face.

MFace * mface_xx_small

Smallest face.

MPFace * mface_x_small

Smaller face.

MFace * mface_small
Small face.

MPFace * mface_normalsize

Normalsize face.

MFace x mface_large

Large face.

MPFace * mface_x_large
Larger face.

MFace « mface_xx_large

Largest face.

MFace * mface_black
Black face.

MPFace * mface_white
White face.

MFace * mface_red
Red face.

MFace « mface_green

Green face.

MFace * mface_blue
Blue face.

MFace * mface_cyan
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Cyan face.

* MFace x mface_yellow

yellow face.

¢ MFace x mface_magenta

Magenta face.

Variables: The other symbols for face handling.

¢ MSymbol Mface
Key of a text property specifying a face.

2.21.1 Detailed Description

A face is an object to control appearance of M-text. A face is an object of the type MFace (p. 135) and controls
how to draw M-texts. A face has a fixed number of face properties. Like other types of properties, a face
property consists of a key and a value. A key is one of the following symbols:

Mforeground (p. 137), Mbackground (p. 138), Mvideomode (p. 138), Mhline (p. 138), Mbox (p. 138),
Mfoundry (p. 125), Mfamily (p. 126), Mweight (p. 126), Mstyle (p. 126), Mstretch (p. 126), Madstyle (p. 126),
Msize (p. 127), Mfontset (p. 139), Mratio (p. 138), Mhook_func (p. 139), Mhook_arg (p. 139)

The notation "xxx property of F" means the face property that belongs to face F and whose key is Mxxx.

The M-text drawing functions first search an M-text for the text property whose key is the symbol Mface
(p. 142), then draw the M-text using the value of that text property. This value must be a pointer to a face object.

If there are multiple text properties whose key is Mface, and they are not conflicting one another, properties of
those faces are merged and used.

If no faces specify a certain property, the value of the default face is used.

2.21.2 Typedef Documentation
2.21.2.1 typedef struct MFace MFace

Type of faces.

The type MFace (p. 135) is the structure of face objects. The internal structure is concealed from an application
program.

2.21.2.2 typedef void(x MFaceHookFunc)(MFace xface, void xarg, void *info)
Type of hook function of face.

MFaceHookFunc (p. 135) is a type of a hook function of a face.

2.21.3 Function Documentation

2.21.3.1 MPFacex mface ()

Create a new face.
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The mface() (p. 135) function creates a new face object that specifies no property.

Return value:
This function returns a pointer to the created face.

2.21.3.2 MFacex mface_copy (MFace * face)

Make a copy of a face.

The mface_copy() (p. 136) function makes a copy of face and returns a pointer to the created copy.

2.21.3.3 int mface_equal (MFace * facel, MFace * face2)

Compare faces.
The mface_equal() (p. 136) function compares faces facel and face2.

Return value:
If two faces have the same property values, return 1. Otherwise return 0.

2.21.3.4 MFacex mface_merge (MFace * dst, MFace * src)

Merge faces.
The mface_merge() (p. 136) functions merges the properties of face src into dst.

Return value:
This function returns dst.

2.21.3.5 MFacex mface_from_font (MFont x font)

Make a face from a font.

The mface_from_font() (p. 136) function return a newly created face while reflecting the properties of font in its
properties.

2.21.3.6 void+ mface_get_prop (MFace * face, MSymbol key)

Get the value of a face property.

The mface_get_prop() (p. 136) function returns the value of the face property whose key is key in face face. key
must be one of the followings:

Mforeground (p. 137), Mbackground (p. 138), Mvideomode (p. 138), Mhline (p. 138), Mbox (p. 138),
Mfoundry (p. 125), Mfamily (p. 126), Mweight (p. 126), Mstyle (p. 126), Mstretch (p. 126), Madstyle (p. 126),
Msize (p. 127), Mfontset (p. 139), Mratio (p. 138), Mhook_func (p. 139), Mhook_arg (p. 139)

Return value:
The actual type of the returned value depends of key. See documentation of the above keys. If an error is
detected, it returns NULL and assigns an error code to the external variable merror_code (p. 155).

See Also:
mface_put_prop() (p. 137), mface_put_hook() (p. 137)
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Errors:
MERROR_FACE

2.21.3.7 MFaceHookFunc mface_get_hook (MFace * face)

Get the hook function of a face.

The mface_get_hook() (p. 137) function returns the hook function of face face.

2.21.3.8 int mface_put_prop (MFace * face, MSymbol key, void * val)

Set a value of a face property.

The mface_put_prop() (p. 137) function assigns val to the property whose key is key in face face. key must be
one the followings:

Mforeground (p. 137), Mbackground (p. 138), Mvideomode (p. 138), Mhline (p. 138), Mbox (p. 138),
Mfoundry (p. 125), Mfamily (p. 126), Mweight (p. 126), Mstyle (p. 126), Mstretch (p. 126), Madstyle (p. 126),
Msize (p. 127), Mfontset (p. 139), Mratio (p. 138), Mhook_func (p. 139), Mhook_arg (p. 139)

Among them, font related properties (Mfoundry (p. 125) through Msize (p. 127)) are used as the default values
when a font in the fontset of face does not specify those values.

The actual type of the returned value depends of key. See documentation of the above keys.

Return value:
If the operation was successful, mface_put_prop() (p. 137) returns 0. Otherwise it returns -1 and assigns an
error code to the external variable merror_code (p. 155).

See Also:
mface_get_prop() (p. 136)

Errors:
MERROR_FACE

2.21.3.9 int mface_put_hook (MFace * face, MFaceHookFunc func)
Set a hook function to a face.

The mface_set_hook() function sets the hook function of face face to func.
2.21.3.10 void mface_update (MFrame * frame, MFace * face)

Update a face.

The mface_update() (p. 137) function update face face on frame frame by calling a hook function of face (if
any).

2.21.4 Variable Documentation
2.21.4.1 MSymbol Mforeground

Key of a face property specifying foreground color.
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The variable Mforeground (p. 137) is used as a key of face property. The property value must be a symbol
whose name is a color name, or Mnil (p. 17).

Mnil (p. 17) means that the face does not specify a foreground color. Otherwise, the foreground of an M-text is
drawn by the specified color.

2.21.4.2 MSymbol Mbackground

Key of a face property specifying background color.

The variable Mbackground (p. 138) is used as a key of face property. The property value must be a symbol
whose name is a color name, or Mnil (p. 17).

Mnil (p. 17) means that the face does not specify a background color. Otherwise, the background of an M-text is
drawn by the specified color.

2.21.4.3 MSymbol Mvideomode

Key of a face property specifying video mode.

The variable Mvideomode (p. 138) is used as a key of face property. The property value must be Mnormal,
Mreverse, or Mnil (p. 17).

Mnormal means that an M-text is drawn in normal video mode (i.e. the foreground is drawn by foreground
color, the background is drawn by background color).

Mreverse means that an M-text is drawn in reverse video mode (i.e. the foreground is drawn by background
color, the background is drawn by foreground color).

Mnil (p. 17) means that the face does not specify a video mode.

2.21.44 MSymbol Mratio

Key of a face property specifying font size ratio.
The variable Mratio (p. 138) is used as a key of face property. The value RATIO must be an integer.

The value 0 means that the face does not specify a font size ratio. Otherwise, an M-text is drawn by a font of size
(FONTSIZE RATIO / 100) where FONTSIZE is a font size specified by the face property Msize (p. 127).

2.21.4.5 MSymbol Mhline

Key of a face property specifying horizontal line.

The variable Mhline (p. 138) is used as a key of face property. The value must be a pointer to an object of type
MFaceHLineProp (p. 177), or NULL.

The value NULL means that the face does not specify this property. Otherwise, an M-text is drawn with a
horizontal line by a way specified by the object that the value points to.

2.21.4.6 MSymbol Mbox

Key of a face property specifying box.

The variable Mbox (p. 138) is used as a key of face property. The value must be a pointer to an object of type
MFaceBoxProp (p. 176), or NULL.

The value NULL means that the face does not specify a box. Otherwise, an M-text is drawn with a surrounding
box by a way specified by the object that the value points to.
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2.21.4.7 MSymbol Mfontset

Key of a face property specifying fontset.

The variable Mfontset (p. 139) is used as a key of face property. The value must be a pointer to an object of type
Mfontset (p. 139), or NULL.

The value NULL means that the face does not specify a fontset. Otherwise, an M-text is drawn with a font
selected from what specified in the fontset.

2.21.4.8 MSymbol Mhook_func

Key of a face property specifying hook.

The variable Mhook_func (p. 139) is used as a key of face property. The value must be a function of type
MFaceHookFunc (p. 135), or NULL.

The value NULL means that the face does not specify a hook. Otherwise, the specified function is called before
the face is realized.

2.21.4.9 MSymbol Mhook_arg

Key of a face property specifying argument of hook.

The variable Mhook_arg (p. 139) is used as a key of face property. The value can be anything that is passed a
hook function specified by the face property Mhook_func (p. 139).

2.21.4.10 MSymbol Mnormal
2.21.4.11 MSymbol Mreverse
2.21.4.12 MFacex mface_normal_video

Normal video face.

The variable mface_normal_video (p. 139) points to a face that has the Mvideomode (p. 138) property with
value Mnormal. The other properties are not specified. An M-text drawn with this face appear normal colors
(i.e. the foreground is drawn by foreground color, and background is drawn by background color).

2.21.4.13 MFacex mface_reverse_video

Reverse video face.

The variable mface_reverse_video (p. 139) points to a face that has the Mvideomode (p. 138) property with
value Mreverse. The other properties are not specified. An M-text drawn with this face appear in reversed colors
(i.e. the foreground is drawn by background color, and background is drawn by foreground color).

2.21.4.14 MFacex mface_underline

Underline face.

The variable mface_underline (p. 139) points to a face that has the Mhline (p. 138) property with value a pointer
to an object of type MFaceHLineProp (p. 177). The members of the object are as follows:

member value
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type MFACE_HLINE_UNDER
width 1
color Mnil

The other properties are not specified. An M-text that has this face is drawn with an underline.

2.21.4.15 MFacex mface_medium

Medium face.

The variable mface_medium (p. 140) points to a face that has the Mweight (p. 126) property with value a
symbol of name "medium". The other properties are not specified. An M-text that has this face is drawn with a
font of medium weight.

2.21.4.16 MFacex mface_bold

Bold face.

The variable mface_bold (p. 140) points to a face that has the Mweight (p. 126) property with value a symbol of
name "bold". The other properties are not specified. An M-text that has this face is drawn with a font of bold
weight.

2.21.4.17 MFacex mface_italic

Italic face.

The variable mface_italic (p. 140) points to a face that has the Mstyle (p. 126) property with value a symbol of
name "italic". The other properties are not specified. An M-text that has this face is drawn with a font of italic
style.

2.21.4.18 MFacex mface_bold_italic

Bold italic face.

The variable mface_bold_italic (p. 140) points to a face that has the Mweight (p. 126) property with value a
symbol of name "bold", and Mstyle (p. 126) property with value a symbol of name "italic". The other properties
are not specified. An M-text that has this face is drawn with a font of bold weight and italic style.

2.21.4.19 MFacex mface_xx_small

Smallest face.

The variable mface_xx_small (p. 140) points to a face that has the Mratio (p. 138) property with value 50. The
other properties are not specified. An M-text that has this face is drawn with a font whose size is 50% of a normal
font.

2.21.4.20 MFace* mface_x_small

Smaller face.

The variable mface_x_small (p. 140) points to a face that has the Mratio (p. 138) property with value 66. The
other properties are not specified. An M-text that has this face is drawn with a font whose size is 66% of a normal
font.
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2.21.4.21 MFacex mface_small

Small face.

The variable mface_x_small (p. 140) points to a face that has the Mratio (p. 138) property with value 75. The
other properties are not specified. An M-text that has this face is drawn with a font whose size is 75% of a normal
font.

2.21.4.22 MFacex mface_normalsize

Normalsize face.

The variable mface_normalsize (p. 141) points to a face that has the Mratio (p. 138) property with value 100.
The other properties are not specified. An M-text that has this face is drawn with a font whose size is the same as
a normal font.

2.21.4.23 MFacex mface_large

Large face.

The variable mface_large (p. 141) points to a face that has the Mratio (p. 138) property with value 120. The
other properties are not specified. An M-text that has this face is drawn with a font whose size is 120% of a
normal font.

2.21.4.24 MFace+ mface_x_large

Larger face.

The variable mface_x_large (p. 141) points to a face that has the Mratio (p. 138) property with value 150. The
other properties are not specified. An M-text that has this face is drawn with a font whose size is 150% of a
normal font.

2.21.4.25 MFacex mface_xx_large

Largest face.

The variable mface_xx_large (p. 141) points to a face that has the Mratio (p. 138) property with value 200. The
other properties are not specified. An M-text that has this face is drawn with a font whose size is 200% of a
normal font.

2.21.4.26 MFacex mface_black

Black face.

The variable mface_black (p. 141) points to a face that has the Mforeground (p. 137) property with value a
symbol of name "black". The other properties are not specified. An M-text that has this face is drawn with black
foreground.

2.21.4.27 MFacex mface_white

White face.

The variable mface_white (p. 141) points to a face that has the Mforeground (p. 137) property with value a
symbol of name "white". The other properties are not specified. An M-text that has this face is drawn with white
foreground.
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2.21.4.28 MFacex mface_red

Red face.

The variable mface_red (p. 142) points to a face that has the Mforeground (p. 137) property with value a symbol
of name "red". The other properties are not specified. An M-text that has this face is drawn with red foreground.

2.21.4.29 MFace* mface_green

Green face.

The variable mface_green (p. 142) points to a face that has the Mforeground (p. 137) property with value a
symbol of name "green". The other properties are not specified. An M-text that has this face is drawn with green
foreground.

2.21.4.30 MFacex mface_blue

Blue face.

The variable mface_blue (p. 142) points to a face that has the Mforeground (p. 137) property with value a
symbol of name "blue". The other properties are not specified. An M-text that has this face is drawn with blue
foreground.

2.21.4.31 MFacex mface_cyan

Cyan face.

The variable mface_cyan (p. 142) points to a face that has the Mforeground (p. 137) property with value a
symbol of name "cyan". The other properties are not specified. An M-text that has this face is drawn with cyan
foreground.

2.21.4.32 MFace* mface_yellow

yellow face.

The variable mface_yellow (p. 142) points to a face that has the Mforeground (p. 137) property with value a
symbol of name "yellow". The other properties are not specified. An M-text that has this face is drawn with
yellow foreground.

2.21.4.33 MFacex mface_magenta

Magenta face.

The variable mface_magenta (p. 142) points to a face that has the Mforeground (p. 137) property with value a
symbol of name "magenta". The other properties are not specified. An M-text that has this face is drawn with
magenta foreground.

2.21.4.34 MSymbol Mface

Key of a text property specifying a face.

The variable Mface (p. 142) is a symbol of name "face". A text property whose key is this symbol must have a
pointer to an object of type MFace (p. 135). This is a managing key.
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2.22 Drawing

Drawing M-texts on a window.

Data Structures

¢ struct MDrawControl

Type of a text drawing control.

¢ struct MDrawMetric

Type of metric for glyphs and texts.

¢ struct MDrawGlyphlInfo
Type of information about a glyph.

* struct MDrawGlyph
Type of information about a glyph metric and font.

Typedefs

¢ typedef void * MDrawWindow

Window system dependent type for a window.

¢ typedef void x MDrawRegion
Window system dependent type for a region.

Functions

 int mdraw_text (MFrame xframe, MDrawWindow win, int X, int y, MText xmt, int from, int to)

Draw an M-text on a window.

* int mdraw_image_text (MFrame +frame, MDrawWindow win, int X, int y, MText «mt, int from, int to)

Draw an M-text on a window as an image.

 int mdraw_text_with_control (MFrame xframe, MDrawWindow win, int x, int y, MText «mt, int from,

int to, MDrawControl xcontrol)

Draw an M-text on a window with fine control.

¢ int mdraw_text_extents (MFrame xframe, MText «mt, int from, int to, MDrawControl xcontrol,
MDrawMetric xoverall_ink_return, MDrawMaetric xoverall_logical_return, MDrawMetric
xoverall_line_return)

Compute text pixel width.

* int mdraw_text_per_char_extents (MFrame xframe, MText «mt, int from, int to, MDrawControl
xcontrol, MDrawMetric xink_array_return, MDrawMetric xlogical_array_return, int array_size, int
sxnum_chars_return, MDrawMetric *xoverall_ink_return, MDrawMaetric xoverall_logical_return)

Compute the text dimensions of each character of M-text.
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* int mdraw_coordinates_position (MFrame «frame, MText xmt, int from, int to, int x_offset, int
y_offset, MDrawControl xcontrol)

Return the character position nearest to the coordinates.

 int mdraw_glyph_info (MFrame xframe, MText +mt, int from, int pos, MDrawControl xcontrol,
MDrawGlyphlInfo *info)

Compute information about a glyph.

* int mdraw_glyph_list (MFrame xframe, MText «mt, int from, int to, MDrawControl xcontrol,
MDrawGlyph xglyphs, int array_size, int xnum_glyphs_return)

Compute information about glyph sequence.

¢ void mdraw_text_items (MFrame xframe, MDrawWindow win, int x, int y, MDrawTextItem xitems,
int nitems)

Draw one or more textitems.

¢ int mdraw_default_line_break (MText xmt, int pos, int from, int to, int line, int y)

Calculate a line breaking position.

* void mdraw_per_char_extents (MFrame xframe, MText xmt, MDrawMetric xarray_return,
MDrawMetric xoverall_return)

Obtain per character dimension information.

¢ void mdraw_clear_cache (MText xmt)

clear cached information.

Variables

¢ int mdraw_line_break_option

Option of line breaking for drawing text.

2.22.1 Detailed Description

Drawing M-texts on a window. The m17n GUI API provides functions to draw M-texts.

The fonts used for drawing are selected automatically based on the fontset and the properties of a face. A face
also specifies the appearance of M-texts, i.e. font size, color, underline, etc.

The drawing format of M-texts can be controlled in a variety of ways, which provides powerful 2-dimensional
layout facility.

2.22.2 Typedef Documentation
2.22.2.1 typedef void+ MDrawWindow

Window system dependent type for a window.

The type MDrawWindow (p. 144) is for a window; a rectangular area that works in several ways like a miniature
screen.

What it actually points depends on a window system. A program that uses the m17n-X library must coerce the
type Drawable to this type.
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2.22.2.2 typedef void+ MDrawRegion

Window system dependent type for a region.

The type MDrawRegion (p. 145) is for a region; an arbitrary set of pixels on the screen (typically a rectangular
area).

What it actually points depends on a window system. A program that uses the m17n-X library must coerce the
type Region to this type.

2.22.3 Function Documentation

2.22.3.1 int mdraw_text (MFrame * frame, MDrawWindow win, int x, int y, MText x mt, int from, int
to)

Draw an M-text on a window.

The mdraw_text() (p. 145) function draws the text between from and to of M-text mt on window win of frame
frame at coordinate (X, y).

The appearance of the text (size, style, color, etc) is specified by the value of the text property whose key is
Mface. If the M-text or a part of the M-text does not have such a text property, the default face of frame is used.

The font used to draw a character in the M-text is selected from the value of the fontset property of a face by the
following algorithm:

1. Search the text properties given to the character for the one whose key is Mcharset; its value should be
either a symbol specifying a charset or Mnil (p. 17). If the value is Mnil (p. 17), proceed to the next step.

Otherwise, search the mapping table of the fontset for the charset. If no entry is found proceed to the next
step.

If an entry is found, use one of the fonts in the entry that has a glyph for the character and that matches best
with the face properties. If no such font exists, proceed to the next step.

2. Get the character property "script” of the character. If it is inherited, get the script property from the
previous characters. If there is no previous character, or none of them has the script property other than
inherited, proceed to the next step.

Search the text properties given to the character for the one whose key is M1anguage; its value should be
either a symbol specifying a language or Mnil.

Search the mapping table of the fontset for the combination of the script and language. If no entry is found,
proceed to the next step.

If an entry is found, use one of the fonts in the entry that has a glyph for the character and that matches best
with the face properties. If no such font exists, proceed to the next step.

3. Search the fall-back table of the fontset for a font that has a glyph of the character. If such a font is found,
use that font.

If no font is found by the algorithm above, this function draws an empty box for the character.

This function draws only the glyph foreground. To specify the background color, use mdraw_image_text()
(p. 146) or mdraw_text_with_control() (p. 146).

This function is the counterpart of XDrawString (), XmbDrawString (), and XwcDrawString ()
functions in the X Window System.

Return value:
If the operation was successful, mdraw_text() (p. 145) returns 0. If an error is detected, it returns -1 and
assigns an error code to the external variable merror_code (p. 155).
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Errors:
MERROR_RANGE

See Also:
mdraw_image_text() (p. 146)

2.22.3.2 int mdraw_image_text (MFrame x frame, MDrawWindow win, int x, int y, MText x mt, int
from, int to)

Draw an M-text on a window as an image.

The mdraw_image_text() (p. 146) function draws the text between from and to of M-text mt as image on
window win of frame frame at coordinate (X, y).

The way to draw a text is the same as in mdraw_text() (p. 145) except that this function also draws the
background with the color specified by faces.

This function is the counterpart of XDrawImageString (), XmbDrawImageString (), and
XwcDrawImageString () functions in the X Window System.

Return value:
If the operation was successful, mdraw_image_text() (p. 146) returns 0. If an error is detected, it returns -1
and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE

See Also:
mdraw_text() (p. 145)

2.22.3.3 int mdraw_text_with_control (MFrame * frame, MDrawWindow win, int x, int y, MText x mf,
int from, int to, MDrawControl * control)

Draw an M-text on a window with fine control.

The mdraw_text_with_control() (p. 146) function draws the text between from and to of M-text mt on
windows win of frame frame at coordinate (x, y).

The way to draw a text is the same as in mdraw_text() (p. 145) except that this function also follows what
specified in the drawing control object control.

For instance, if <two_dimensional> of control is nonzero, this function draw an M-text 2-dimensionally, i.e.,
newlines in M-text breaks lines and the following characters are drawn in the next line. See the documentation of
the structure @ MDrawControl (p. 166) for more detail.

2.22.3.4 int mdraw_text_extents (MFrame x frame, MText x mt, int from, int fo, MDrawControl
x control, MDrawMetric x overall_ink_return, MDrawMetric * overall_logical_return,
MDrawMetric * overall_line_return)

Compute text pixel width.

The mdraw_text_extents() (p. 146) function computes the width of text between from and to of M-text mt
when it is drawn on a window of frame frame using the mdraw_text_with_control() (p. 146) function with the
drawing control object control.
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If overall_ink_return is not NULL, this function also computes the bounding box of character ink of the M-text,
and stores the results in the members of the structure pointed to by overall_ink_return. If the M-text has a face
specifying a surrounding box, the box is included in the bounding box.

If overall_logical_return is not NULL, this function also computes the bounding box that provides minimum
spacing to other graphical features (such as surrounding box) for the M-text, and stores the results in the
members of the structure pointed to by overall_logical_return.

If overall_line_return is not NULL, this function also computes the bounding box that provides minimum
spacing to the other M-text drawn, and stores the results in the members of the structure pointed to by
overall_line_return. This is a union of overall_ink_return and overall_logical_return if the members
min_line_ascent, min_line_descent, max_line_ascent, and max_line_descent of control are all zero.

Return value:
This function returns the width of the text to be drawn in the unit of pixels. If control->two_dimensional is
nonzero and the text is drawn in multiple physical lines, it returns the width of the widest line. If an error
occurs, it returns -1 and assigns an error code to the external variable merror_code (p. 155).

Errors:
MERROR_RANGE

2.22.3.5 int mdraw_text_per_char_extents (MFrame x frame, MText x mt, int from, int
to, MDrawControl *x control, MDrawMetric * ink_array_return, MDrawMetric
x logical_array_return, int array_size, int x num_chars_return, MDrawMetric x
overall_ink_return, MDrawMaetric * overall_logical_return)

Compute the text dimensions of each character of M-text.

The mdraw_text_per_char_extents() (p. 147) function computes the drawn metric of each character between
from and to of M-text mt assuming that they are drawn on a window of frame frame using the
mdraw_text_with_control() (p. 146) function with the drawing control object control.

array_size specifies the size of ink_array_return and logical_array_return. Each successive element of
ink_array_return and logical_array_return are set to the drawn ink and logical metrics of successive
characters respectively, relative to the drawing origin of the M-text. The number of elements of
ink_array_return and logical_array_return that have been set is returned to num_chars_return.

If array_size is too small to return all metrics, the function returns -1 and store the requested size in
num_chars_return. Otherwise, it returns zero.

If pointer overall_ink_return and overall_logical_return are not NULL, this function also computes the metrics
of the overall text and stores the results in the members of the structure pointed to by overall_ink_return and
overall_logical_return.

If control->two_dimensional is nonzero, this function computes only the metrics of characters in the first line.

2.22.3.6 int mdraw_coordinates_position (MFrame * frame, MText x mt, int from, int to, int x_offset,
int y_offset, MDrawControl * control)

Return the character position nearest to the coordinates.

The mdraw_coordinates_position() (p. 147) function checks which character is to be drawn at coordinate (X, y)
when the text between from and to of M-text mt is drawn at the coordinate (0, 0) using the
mdraw_text_with_control() (p. 146) function with the drawing control object control. Here, the character
position means the number of characters that precede the character in question in mt, that is, the character
position of the first character is 0.

frame is used only to get the default face information.
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Return value:
If the glyph image of a character covers coordinate (x, y), mdraw_coordinates_position() (p. 147) returns
the character position of that character.
If y is less than the minimum Y-coordinate of the drawn area, it returns from.
If y is greater than the maximum Y-coordinate of the drawn area, it returns to.
If y fits in with the drawn area but x is less than the minimum X-coordinate, it returns the character position
of the first character drawn on the line y.
If y fits in with the drawn area but x is greater than the maximum X-coordinate, it returns the character
position of the last character drawn on the line y.

2.22.3.7 int mdraw_glyph_info (MFrame * frame, MText x mt, int from, int pos, MDrawControl *
control, MDrawGlyphlInfo x info)

Compute information about a glyph.

The mdraw_glyph_info() (p. 148) function computes information about a glyph that covers a character at
position pos of the M-text mt assuming that the text is drawn from the character at from of mt on a window of
frame frame using the mdraw_text_with_control() (p. 146) function with the drawing control object control.

The information is stored in the members of info.

See Also:
MDrawGlyphlInfo (p. 172)

2.22.3.8 int mdraw_glyph_list (MFrame * frame, MText x mt, int from, int fo, MDrawControl * control,
MDrawGlyph * glyphs, int array_size, int x num_glyphs_return)
Compute information about glyph sequence.

The mdraw_glyph_list() (p. 148) function computes information about glyphs corresponding to the text between
from and to of M-text mt when it is drawn on a window of frame frame using the mdraw_text_with_control()
(p- 146) function with the drawing control object control. glyphs is an array of objects to store the information,
and array_size is the array size.

If array_size is large enough to cover all glyphs, it stores the number of actually filled elements in the place
pointed by num_glyphs_return, and returns 0.

Otherwise, it stores the required array size in the place pointed by num_glyphs_return, and returns -1.

See Also:
MDrawGlyph (p. 170)

2.22.3.9 void mdraw_text_items (MFrame x frame, MDrawWindow win, intx, inty, MDrawTextItem
* items, int nitems)
Draw one or more textitems.

The mdraw_text_items() (p. 148) function draws one or more M-texts on window win of frame frame at
coordinate (X, y). items is an array of the textitems to be drawn and nitems is the number of textitems in the array.

See Also:
MTextltem, mdraw_text() (p. 145).
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2.22.3.10 int mdraw_default_line_break (MText « mt, int pos, int from, int to, int line, int y)

Calculate a line breaking position.

The function mdraw_default_line_break() (p. 149) calculates a line breaking position based on the line number
line and the coordinate y, when a line is too long to fit within the width limit. pos is the position of the character
next to the last one that fits within the limit. from is the position of the first character of the line, and to is the
position of the last character displayed on the line if there were not width limit. line and y are reset to O when a
line is broken by a newline character, and incremented each time when a long line is broken because of the width
limit.

Return value:
This function returns a character position to break the line.

2.22.3.11 void mdraw_per_char_extents (MFrame * frame, MText x mt, MDrawMetric * array_return,
MDrawMetric * overall_return)
Obtain per character dimension information.

The mdraw_per_char_extents() (p. 149) function computes the text dimension of each character in M-text mt.
The faces given as text properties in mt and the default face of frame frame determine the fonts to draw the text.
Each successive element in array_return is set to the drawn metrics of successive characters, which is relative to
the origin of the drawing, and a rectangle for each character in mt. The number of elements of array_return
must be equal to or greater than the number of characters in mt.

If pointer overall_return is not NULL, this function also computes the extents of the overall text and stores the
results in the members of the structure pointed to by overall_return.

2.22.3.12 void mdraw_clear_cache (MText x mt)

clear cached information.

The mdraw_clear_cache() (p. 149) function clear cached information on M-text mt that was attached by any of
the drawing functions. When the behavior of ‘format’ or ‘line_break’ member functions of MDrawControl
(p. 166) is changed, the cache must be cleared.

See Also:
MDrawControl (p. 166)

2.22.4 Variable Documentation
2.22.4.1 int mdraw_line_break_option

Option of line breaking for drawing text.

The variable mdraw_line_break_option (p. 149) specifies line breaking options by logical-or of the members of
MTextLineBreakOption (p. 37). It controls the line breaking algorithm of the function
mdraw_default_line_break() (p. 149).
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2.23 Input Method (GUI)

Input method support on window systems.

Data Structures

¢ struct MInputGUIArgIC

Type of the argument to the function minput_create_ic() (p. 97).

¢ struct MInputXIMArgIM

Structure pointed to by the argument arg of the function minput_open_im() (p. 96).

¢ struct MInputXIMArgIC

Structure pointed to by the argument arg of the function minput_create_ic() (p. 97).

Functions

¢ MSymbol minput_event_to_key (MFrame xframe, void *xevent)

Convert an event to an input key.

Variables

¢ MInputDriver minput_gui_driver

Input driver for internal input methods on window systems.

* MSymbol Mxim

Symbol of the name "xim".

2.23.1 Detailed Description

Input method support on window systems. The input driver minput_gui_driver is provided for internal
input methods that is useful on window systems. It displays preedit text and status text at the inputting spot. See
the documentation of minput_gui_driver for more details.

In the m17n-X library, the foreign input method of name Mxim is provided. It uses XIM (X Input Method) as a
background input engine. The symbol Mx im has a property Minput_driver whose value is a pointer to the
input driver minput_xim_driver. See the documentation of minput_xim_driver for more details.

2.23.2 Function Documentation
2.23.2.1 MSymbol minput_event_to_key (MFrame * frame, void * event)

Convert an event to an input key.

The minput_event_to_key() (p. 150) function returns the input key corresponding to event event on frame by a
window system dependent manner.

In the m17n-X library, event must be a pointer to the structure XKeyEvent, and it is handled as below.



2.23 Input Method (GUI) 151

At first, the keysym name of event is acquired by the function XKeysymToString. Then, the name is
modified as below.

If the name is one of "a" .. "z" and event has a Shift modifier, the name is converted to "A" .. "Z" respectively,
and the Shift modifier is cleared.

If the name is one byte length and event has a Control modifier, the byte is bitwise anded by 0x1F and the
Control modifier is cleared.

If event still has modifiers, the name is preceded by "S-" (Shift), "C-" (Control), "M-" (Meta), "A-" (Alt), "G-"
(AltGr), "s-" (Super), and "H-" (Hyper) in this order.

For instance, if the keysym name is "a" and the event has Shift, Meta, and Hyper modifiers, the resulting name is
"M-H-A".

At last, a symbol who has the name is returned.

2.23.3 Variable Documentation
2.23.3.1 MlInputDriver minput_gui_driver

Input driver for internal input methods on window systems.
The input driver minput_gui_driver is for internal input methods to be used on window systems.

It creates sub-windows for a preedit text and a status text, and displays them at the input spot set by the function
minput_set_spot() (p. 98).

The macro M17N_INIT() (p. 7) set the variable minput_driver to the pointer to this driver so that all
internal input methods use it.

Therefore, unless minput_driver is changed from the default, the driver dependent arguments to the
functions whose name begin with minput_ must are treated as follows.

The argument arg of the function minput_open_im() (p. 96) is ignored.

The argument arg of the function minput_create_ic() (p. 97) must be a pointer to the structure
MInputGUIArgIC (p.192). See the documentation of MInputGUIArgIC (p.192) for more details.

If the argument key of function minput_filter() (p. 97) is Mn1i1, the argument arg must be a pointer to the object
of type XEvent. In that case, key is generated from arg.

The argument arg of the function minput_lookup() (p. 97) must be the same one as that of the function
minput_filter() (p.97).

2.23.3.2 MSymbol Mxim

Symbol of the name "xim".

The variable Mxim is a symbol of name "xim". It is a name of the input method driver minput_xim_driver
(P-??).
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2.24 MISC API

Miscellaneous API.

Modules

¢ Error Handling
Error handling of the m17n library.

* Debugging

Support for m17n library users to debug their programs.

2.24.1 Detailed Description

Miscellaneous API.
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2.25 Error Handling

Error handling of the m17n library.

Enumerations

¢ enum MErrorCode {
MERROR_NONE,
MERROR_OBJECT,
MERROR_SYMBOL,
MERROR_MTEXT,
MERROR_TEXTPROP,
MERROR_CHAR,
MERROR_CHARTABLE,
MERROR_CHARSET,
MERROR_CODING,
MERROR_RANGE,
MERROR_LANGUAGE,
MERROR_LOCALE,
MERROR_PLIST,
MERROR_MISC,
MERROR_WIN,
MERROR_X,
MERROR_FRAME,
MERROR_FACE,
MERROR_DRAW,
MERROR_FLT,
MERROR_FONT,
MERROR_FONTSET,
MERROR_FONT_OTF,
MERROR_FONT_X,
MERROR_FONT_FT,
MERROR_IM,
MERROR_DB,
MERROR_IO,
MERROR_DEBUG,
MERROR_MEMORY,
MERROR_GD,
MERROR_MAX }

Enumeration for error code of the m17n library.
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Variables

¢ int merror_code

External variable to hold error code of the m17n library.

¢ void(* m17n_memory_full_handler )(enum MErrorCode err)

Memory allocation error handler.

2.25.1 Detailed Description

Error handling of the m17n library. There are two types of errors that may happen in a function of the m17n
library.

The first type is argument errors. When a library function is called with invalid arguments, it returns a value that
indicates error and at the same time sets the external variable merror_code (p. 155) to a non-zero integer.

The second type is memory allocation errors. When the required amount of memory is not available on the
system, m17n library functions call a function pointed to by the external variable
ml7n_memory_full_handler. The default value of the variable is a pointer to the default_error_handle()
function, which just calls exit ().

2.25.2 Enumeration Type Documentation
2.25.2.1 enum MErrorCode

Enumeration for error code of the m17n library.
Enumeration for error code of the m17n library.

When a library function is called with an invalid argument, it sets the external variable merror_code (p. 155) to
one of these values. All the error codes are positive integers.

When a memory allocation error happens, the function pointed to by the external variable
m17n_memory_full_handler (p. 155) is called with one of these values as an argument.

Enumerator:
MERROR_NONE

MERROR_OBJECT
MERROR_SYMBOL
MERROR_MTEXT
MERROR_TEXTPROP
MERROR_CHAR
MERROR_CHARTABLE
MERROR_CHARSET
MERROR_CODING
MERROR_RANGE
MERROR_LANGUAGE
MERROR_LOCALE
MERROR_PLIST
MERROR_MISC
MERROR_WIN
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MERROR_X
MERROR_FRAME
MERROR_FACE
MERROR_DRAW
MERROR_FLT
MERROR_FONT
MERROR_FONTSET
MERROR_FONT_OTF
MERROR_FONT_X
MERROR_FONT_FT
MERROR_IM
MERROR_DB
MERROR_IO
MERROR_DEBUG
MERROR_MEMORY
MERROR_GD
MERROR_MAX

2.25.3 Variable Documentation
2.25.3.1 int merror_code

External variable to hold error code of the m17n library.

The external variable merror_code (p. 155) holds an error code of the m17n library. When a library function is
called with an invalid argument, it sets this variable to one of enum MErrorCode (p. 154).

This variable initially has the value 0.

2.25.3.2 void(x m17n_memory_full_handler)(enum MErrorCode err)

Memory allocation error handler.

The external variable m17n_memory_full_handler (p. 155) holds a pointer to the function to call when a library
function failed to allocate memory. err is one of enum MErrorCode (p. 154) indicating in which function the
error occurred.

This variable initially points a function that simply calls the exit () function with err as an argument.

An application program that needs a different error handling can change this variable to point a proper function.
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2.26 Debugging

Support for m17n library users to debug their programs.

Functions

¢ MCharTable x* mdebug_dump_chartab (MCharTable xtable, int indent)

Dump a chartable.

* MFace x mdebug_dump_face (MFace «face, int indent)

Dump a face.

¢ MFont x mdebug_dump_font (MFont «font)
Dump a font.

* MFontset « mdebug_dump_fontset (MFontset «fontset, int indent)

Dump a fontset.

¢ MInputMethod * mdebug_dump_im (MInputMethod *im, int indent)

Dump an input method.

¢ int mdebug_hook ()

Hook function called on an error:

¢ MText « mdebug_dump_mtext (MText «mt, int indent, int fullp)
Dump an M-text.

* MPIlist + mdebug_dump_plist (MPlist «plist, int indent)
Dump a property list.

¢ MSymbol mdebug_dump_symbol (MSymbol symbol, int indent)
Dump a symbol.

¢ MSymbol mdebug_dump_all_symbols (int indent)

Dump all symbol names.

2.26.1 Detailed Description

Support for m17n library users to debug their programs. The m17n library provides the following facilities to
support the library users to debug their programs.

» Environment variables to control printing of various information to stderr.

— MDEBUG_INIT -- If set to 1, print information about the library initialization on the call of
M17N_INIT( (p. 7).

— MDEBUG_FINI -- If set to 1, print counts of objects that are not yet freed on the call of
M17N_FINI() (p. 8).

— MDEBUG_CHARSET -- If set to 1, print information about charsets being loaded from the m17n
database.
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— MDEBUG_CODING -- If set to 1, print information about coding systems being loaded from the
m17n database.

— MDEBUG_DATABASE -- If set to 1, print information about data being loaded from the m17n
database.

— MDEBUG_FONT -- If set to 1, print information about fonts being selected and opened.

— MDEBUG_FLT -- If set to 1, 2, or 3, print information about which command of Font Layout Table
are being executed. The bigger number prints the more detailed information.

— MDEBUG_INPUT -- If set to 1, print information about how an input method is running.
— MDEBUG_ALL -- Setting this variable to 1 is equivalent to setting all the above variables to 1.

— MDEBUG_OUTPUT_FILE -- If set to a file name, the above debugging information is appended to
the file. If set to "stdout", the information is printed to stdout.

* Functions to print various objects in a human readable way. See the documentation of
mdebug_dump_XXXX() functions.

* The hook function called on an error. See the documentation of mdebug_hook() (p. 158).

2.26.2 Function Documentation
2.26.2.1 MCharTablex mdebug_dump_chartab (MCharTable x table, int indent)

Dump a chartable.

The mdebug_dump_chartab() (p. 157) function prints a chartable table in a human readable way to the stderr
or to what specified by the environment variable MDEBUG_OUTPUT_FILE. indent specifies how many
columns to indent the lines but the first one.

Return value:
This function returns table.

2.26.2.2 MFacex mdebug_dump_face (MFace x face, int indent)

Dump a face.

The mdebug_dump_face() (p. 157) function prints face face in a human readable way to the stderr or to what
specified by the environment variable MDEBUG_OUTPUT_FILE. indent specifies how many columns to indent
the lines but the first one.

Return value:
This function returns face.

2.26.2.3 MFont+x mdebug_dump_font (MFont x font)

Dump a font.

The mdebug_dump_font() (p. 157) function prints font font in a human readable way to the stderr or to what
specified by the environment variable MDEBUG_OUTPUT_FILE.

Return value:
This function returns font.
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2.26.2.4 MFontsetx mdebug_dump_fontset (MFontset  fontset, int indent)

Dump a fontset.

The mdebug_dump_fontset() (p. 158) function prints fontset fontset in a human readable way to the stderr or to
what specified by the environment variable MDEBUG_OUTPUT_FILE. indent specifies how many columns to
indent the lines but the first one.

Return value:
This function returns fontset.

2.26.2.5 MiInputMethod+ mdebug_dump_im (MInputMethod * im, int indent)

Dump an input method.

The mdebug_dump_im() (p. 158) function prints the input method im in a human readable way to the stderr or
to what specified by the environment variable MDEBUG_OUTPUT_FILE. indent specifies how many columns
to indent the lines but the first one.

Return value:
This function returns im.

2.26.2.6 int mdebug_hook (void)

Hook function called on an error.

The mdebug_hook() (p. 158) function is called when an error happens. It returns -1 without doing anything. It is
useful to set a break point on this function in a debugger.

2.26.2.7 MTextx mdebug_dump_mtext (MText x m¢, int indent, int fullp)

Dump an M-text.

The mdebug_dump_mtext() (p. 158) function prints the M-text mt in a human readable way to the stderr or to
what specified by the environment variable MDEBUG_OUTPUT _FILE. indent specifies how many columns to
indent the lines but the first one. If fullp is zero, this function prints only a character code sequence. Otherwise, it
prints the internal byte sequence and text properties as well.

Return value:
This function returns mt.

2.26.2.8 MPlist+ mdebug_dump_plist (MPlist x plist, int indent)

Dump a property list.

The mdebug_dump_plist() (p. 158) function prints a property list plist in a human readable way to the stderr or
to what specified by the environment variable MDEBUG_OUTPUT_FILE. indent specifies how many columns
to indent the lines but the first one.

Return value:
This function returns plist.
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2.26.2.9 MSymbol mdebug_dump_symbol (MSymbol symbo