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or otherwise to promote the sale, use or other dealings in this Software without prior written au-
thorization from the X Consortium.

X Window System™ is atrademark of The Open Group.
Abstract

“Don't ask.”
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Introduction

The Xmu Library is a collection of
been useful in building various appli

Starting in XFree86 4.1.0, and incorporated into X11R6.7 and later releases, a subset of the functions
that do not rely on the Athena Widgets (libXaw) or X Toolkit Instrinsics (libXt) are provided in a second

library, libXmuu.

Programsusing either of theselibrariesare encouraged to determinethe correct compiler and linker options
viathe xrmu or xmuu module names for pkg-config, such as:

cc -c xapplication.c “pkg-config --cflags xnmu
cation.o “pkg-config --libs xmu

cc -o xapplication xappli

Atom Functions

To use the functions and macros def

miscellaneous (some might say random) utility functions that have
cations and widgets. Thislibrary isrequired by the Athena Widgets.

ined in this section, you should include the header file <X11/ Xrru/

At ons. h> and link against the libXmu library.

XA_ATOM PAI R(d);
XA_CHARACTER PCSI TI ON(d) ;
XA _CLASS(d);

XA_CLI ENT_W NDOW( d) ;
XA_CLI PBOARD( d) ;
XA_COMPOUND_TEXT(d) ;
XA_DECNET_ADDRESS( d) ;
XA DELETE(d);

XA_FI LENAVE( d) ;
XA_HOSTNAVE( d) ;

XA_| P_ADDRESS( d) ;

XA LENGTH(d) ;

XA LI ST_LENGTH(d) ;
XA_NAVE( d) ;

XA _NET_ADDRESS(d) ;

XA NULL(d) ;

XA _OWKNER_OS( d) ;

XA_SPAN(d) ;
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XA _TARGETS(d) ;
XA _TEXT(d);

XA_TI MESTAMP(d) ;
XA USER(d);

XA UTF8_STRI NG(d) ;

These macros take adisplay as argument and return an Atom. The name of the atom is obtained from the
macro name by removing the leading characters “XA_". The Atom value is cached, such that subsequent
requests do not cause another round-trip to the server.

At onPt r XnuMakeAt om( nane) ;
nane specifiesthe atom name

This function creates and initializes an opaque object, an AtomPtr, for an Atom with the given name.
Xnmul nt er nAt omcan be used to cache the Atom value for one or more displays.

char *XnuNameOf At om(at om ptr);
atom ptr specifiesthe AtomPtr

The function returns the name of an AtomPtr.

At om Xrrul nt er nAt om(dpy, atomptr);
dpy specifies the connection to the X server
atom ptr specifiesthe AtomPtr

Thisfunction returns the Atom for an AtomPtr. The Atom is cached, such that subsequent requests do not
cause another round-trip to the server.

char *XmuGet At omNane(dpy, atom;
dpy  specifiesthe connection to the X server
at om specifies the atom whose nameis desired

This function returns the name of an Atom. The result is cached, such that subsequent requests do not
cause another round-trip to the server.

voi d Xmul nternStrings(dpy, nanes, count, atomns);
dpy specifies the connection to the X server

nanmes specifiesthe stringsto intern
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count  specifiesthe number of strings
at ons returnsthelist of Atom values

Thisfunction convertsalist of atom namesinto Atom values. The results are cached, such that subsequent
requests do not cause further round-tripsto the server. The caller isresponsible for preallocating the array
pointed at by atoms.

Error Handler Functions

To use the functions defined in this section, you should include the header file <X11/ Xrmu/ Er r or . h>
and link against the libXmu or libXmuu library.

i nt XmuPrint Def aul t Err or Message(dpy, event, fp);
dpy specifies the connection to the X server

event specifiesthe error

fp specifies where to print the error message

This function prints an error message, equivalent to Xlib's default error message for protocol errors. It
returns a non-zero value if the caller should consider exiting, otherwise it returns 0. This function can be
used when you need to write your own error handler, but need to print out an error from within that handler.

i nt XmuSi npl eEr r or Handl er (dpy, errorp);
dpy specifies the connection to the X server
errorp specifiestheerror

Thisfunctionignores errorsfor BadWindow errorsfor XQuer y Tr ee and XGet W ndowAt t r i but es,
and ignores BadDrawable errors for XGet Geonet r y; it returns 0 in those cases. Otherwisg, it printsthe
default error message, and returns a non-zero value if the caller should consider exiting, and 0 if the caller
should not exit.

System Utility Functions

To usethefunctionsdefined in this section, you should include the header file<X11/ Xnu/ SysUti | . h>
and link against the l[ibXmu or libXmuu library.

i nt XnuGet Host nane( buf, mnaxlen);
buf returns the host name
max| en specifiesthe length of buf

This function stores the null terminated name of the local host in buf , and returns length of the name.
This function hides operating system differences, such as whether to call get host nane or unane.
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int XnmuSnprintf(str, size, ...);
str string to write output to
si ze specifiesthesizeof str

This function was provided as a portable implementation of snpri nt f before all platforms could be
relied on to provide their own. It is now deprecated in favor of caling snpri nt f directly and should
only be used in software that needs to continue to support non-Unix98 compliant platforms.

Window Utility Functions

To usethefunctionsdefined in this section, you should include the header file<X11/ Xnu/ W nUti | . h>
. Touse Xmud i ent W ndow, you may link against either the libXmu or libXmuu libraries. The other
functionsin this section require linking against the libXmu library.

Screen *XmuScr eenOf W ndow( dpy, W) ;
dpy specifiesthe connection to the X server
w specifies the window

This function returns the Screen on which the specified window was created.

W ndow XmudCl i ent W ndow( dpy, W n);
dpy specifiesthe connection to the X server
wi n  specifies the window

This function finds a window, at or below the specified window, which has a WM_STATE property. If
such awindow isfound, it is returned, otherwise the argument window is returned.

Bool XmuUpdat eMapHi nts(dpy, w, hints);
dpy specifies the connection to the X server

win specifies the window

hi nts specifiesthe new hints, or NULL

This function clears the PPosition and PSize flags and sets the USPosition and USSize flags in the hints
structure, and then stores the hints for the window using XSet WYNor mal Hi nt s and returns True.
If NULL is passed for the hints structure, then the current hints are read back from the window using

XGet WWNor mal Hi nt s and are used instead, and True is returned; otherwise False is returned.

Cursor Utility Functions

To usethefunctionsdefined in this section, you should include the header file<X11/ Xmu/ Cur Uti | . h>
and link against the libXmu or libXmuu library.
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i nt XnuCur sor NaneTol ndex( nane) ;
name specifies the name of the cursor

This function takes the name of a standard cursor and returns its index in the standard cursor font. The
cursor names are formed by removing the “XC " prefix from the cursor defines listed in Appendix B of
the Xlib manual.

Graphics Functions

To usethefunctionsdefined in this section, you should include the header file<X11/ Xmu/ Dr awi ng. h>
and link against the libXmu library.

voi d XmuDr awRoundedRect angl e(dpy, draw, gc, x, y, w, h, ew, eh);
dpy  specifiesthe connection to the X server
draw specifiesthe drawable
gc specifies the GC
X specifies the upper left x coordinate
specifies the upper left y coordinate
w specifies the rectangle width
h specifies the rectangle height
ew specifies the corner width
eh specifies the corner height

This function draws arounded rectangle, where x, y, w, h are the dimensions of the overall rectangle, and
ew and eh are the sizes of abounding box that the corners are drawn inside of ; ew should be no more than
half of w, and eh should be no more than half of h. The current GC line attributes control all attributes
of theline.

voi d XmuFi | | RoundedRect angl e(dpy, draw, gc, x, y, w, h, ew, eh);
dpy  specifiesthe connection to the X server
draw specifiesthe drawable
gc specifiesthe GC
X specifies the upper left x coordinate
specifies the upper left y coordinate

w specifies the rectangle width
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h specifies the rectangle height
ew specifies the corner width
eh specifies the corner height

Thisfunction draws afilled rounded rectangle, where x, y, w, h are the dimensions of the overall rectangle,
and ew and eh are the sizes of a bounding box that the corners are drawn inside of;; ew should be no more
than half of w, and eh should be no more than half of h. The current GC fill settings control all attributes
of thefill contents.

XmuDr awLogo(dpy, drawabl e, gcFore, gcBack, x, y, width, height);
dpy specifies the connection to the X server

dr awabl e specifiesthe drawable

gcFore specifies the foreground GC

gcBack specifies the background GC

X specifies the upper left x coordinate
y specifies the upper left y coordinate
wi dt h specifies the logo width

hei ght specifies the logo height

This function draws the “official” X Window System logo (Figure 1, “The X Logo”). The bounding box
of the logo in the drawable is given by x, y, width, and height. The logo itself isfilled using gcFore, and
the rest of the rectangle isfilled using gcBack.

Figure 1. The X Logo

Pi xmap XmuCreat eSti ppl edPi xmap(screen, fore, back, depth);
screen specifiesthe screen the pixmap is created on

fore specifies the foreground pixel value

back specifies the background pixel value

depth  specifiesthe depth of the pixmap

This function creates a two pixel by one pixel stippled pixmap of specified depth on the specified screen.
The pixmap is cached so that multiple requests share the same pixmap. The pixmap should be freed with
XmuRel easeSti ppl edPi xmap to maintain correct reference counts.

voi d XnmuRel easeSti ppl edPi xmap(screen, pixmap);
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screen specifiesthe screen the pixmap was created on
pi xmap specifiesthe pixmap to free

This function frees a pixmap created with XmuCr eat eSt i ppl edPi xmap.

i nt XnuReadBit mapDat a(fstream w dth, height, datap, x_hot, y hot);
fstream specifiesthe stream to read from

wi dt h returns the width of the bitmap

hei ght returns the height of the bitmap

dat ap returns the parsed bitmap data

x_hot returns the x coordinate of the hotspot

y_hot returns the y coordinate of the hotspot

This function reads a standard bitmap file description from the specified stream, and returns the parsed
data in a format suitable for passing to XCr eat eBi t mapFr onDat a. The return value of the function
has the same interpretation as the return value for XReadBi t mapFi | e.

i nt XmuReadBi t mapDat aFrontil e(fil ename, w dth, height, datap, x_hot,
y_hot);

fstream specifiesthefiletoread from

wi dt h returns the width of the bitmap

hei ght returns the height of the bitmap

dat ap returns the parsed bitmap data

X_hot returns the x coordinate of the hotspot
y_hot returns the y coordinate of the hotspot

This function reads a standard bitmap file description from the specified file, and returns the parsed data
inaformat suitablefor passingto XCr eat eBi t mapFr onDat a. Thereturn value of the function hasthe
same interpretation as the return value for XReadBi t mapFi | e.

Pi xmap XmulLocat eBi t mapFi |l e(screen, nane, srchanme, srcnamelen, w dthp,
hei ght p, xhotp, yhotp);

screen specifies the screen the pixmap is created on
nane specifiesthe file to read from
srcnane returns the full filename of the bitmap

srcnamnel en  specifies the length of the srcname buffer
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wi dt h returns the width of the bitmap
hei ght returns the height of the bitmap
xhot p returns the x coordinate of the hotspot
yhot p returns the y coordinate of the hotspot

This function reads a file in standard bitmap file format, using XReadBi t mapFi | e, and returns the
created bitmap. The filename may be absolute, or relative to the global resource named bi t map-
Fi | ePat h with class BitmapFilePath. If the resourceisnot defined, the default valueis the build symbol
BITMAPDIR, whichistypically "/ usr /i ncl ude/ X11/ bi t maps". If sr cnamnel en isgreater than
zero and sr cnane isnot NULL, the null terminated filename will be copied into sr cnane. The size
and hotspot of the bitmap are al so returned.

Pi xmap XnmuCreat ePi xmapFronBi t map(dpy, d, bitmap, width, height, depth,
fore, back);

dpy specifies the connection to the X server
screen specifiesthe screen the pixmap is created on
bi t map specifies the bitmap source

wi dt h  specifies the width of the pixmap

hei ght  specifiesthe height of the pixmap

depth  specifiesthe depth of the pixmap

fore specifies the foreground pixel value

back specifies the background pixel value

Thisfunction creates apixmap of the specified width, height, and depth, on the same screen asthe specified
drawable, and then performsan XCopy Pl ane fromthe specified bitmap to the pixmap, using the specified
foreground and background pixel values. The created pixmap is returned.

Selection Functions

To use the functions defined in this section, you should include the header file <X11/ Xru/ St dSel . h>
and link against the libXmu library.

Bool ean XnmuConvert St andardSel ection(w, tinme, selection, target, type,
val ue, length, fornmat);

w specifies the widget which currently owns the selection
time specifies the time at which the selection was established
sel ection thisargumentisignored

t ar get specifies the target type of the selection

10
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type returns the property type of the converted value

val ue returns the converted value

| ength returns the number of elementsin the converted value
f or mat returns the sizein bits of the elements

This function converts the following standard selectionss CLASS, CLIENT _WINDOW,
DECNET_ADDRESS, HOSTNAME, IP_ADDRESS, NAME, OWNER_OS, TARGETS, TIMESTAMP,
and USER. It returns True if the conversion was successful, elseit returns False.

Type Converter Functions

To use the functions defined in this section, you should include the header file <X11/ Xmu/
Converters. h> andlink against the libXmu library.

voi d XmuCvt Functi onToCal | back(args, num args, fronmval, toVal);
args this argument is ignored

num ar gs thisargumentisignored

f r onval the function to convert

t oVal the place to store the converted value

Thisfunction convertsacallback procedureto acallback list containing that procedure, with NULL closure
data. To use this converter, include the following in your widget's Classl nitialize procedure:

Xt AddConverter (Xt RCal | Proc, XtRCall back, XmuCvtFunctionToCall back, NULL, O0);

voi d XmuCvt StringToBacki ngStore(args, numargs, fronval, toVal);
ar gs this argument is ignored

num ar gs thisargument must be a pointer to a Cardinal containing the value O

f r onval specifies the string to convert

t oVal returns the converted value

Thisfunction converts a string to a backing-store integer as defined in <X11/ X. h>. The string "notUse-
ful" converts to NotUseful, "whenMapped" converts to WhenMapped, and "always' convertsto Always.
The string "default” converts to the value Always + WhenMapped + NotUseful. The case of the string
does not matter. To use this converter, include the following in your widget's Classl nitialize procedure:

Xt AddConverter (XtRStri ng, XtRBackingStore, XmuCvt StringToBacki ngStore, NULL,

11
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void XmuCvt StringToBit map(args, numargs, fronval, toVal);
args the sole argument specifies the Screen on which to create the bitmap
num args must bethevaluel

fronval specifies the string to convert

t oVal returns the converted value

This function creates a bitmap (a Pixmap of depth one) suitable for window manager icons. The string

argument is the name of afile in standard bitmap file format. For the possible filename specifications,
see XnuLocat eBi t mapFi | e [9] To use this converter, include the following in your widget's
Classlnitialize procedure:

static XtConvertArgRec screenConvertArg[] = {
{Xt BaseOf fset, (XtPointer)XtOfset(Wdget, core.screen), sizeof(Screen *)}

};

Xt AddConverter (XtRString, XtRBitnmap, XmuCvtStringToBit map,
screenConvert Arg, XtNunber(screenConvertArg));

Bool ean XmuCvt StringToCol or Cur sor (dpy, args, numargs, fronval, toVval,
dat a) ;

dpy specifies the display to use for conversion warnings

ar gs specifies the required conversion arguments

num ar gs specifiesthe number of required conversion arguments, whichis4
f ronval specifies the string to convert

t oVal returns the converted value

dat a this argument isignored

This function converts a string to a Cursor with the foreground and background pixels specified by the
conversion arguments. The string can either be a standard cursor name formed by removing the “ XC "

prefix from any of the cursor defines listed in Appendix B of the Xlib Manual, a font name and glyph
index in decimal of the form "FONT fontname index [[font] index]", or a bitmap filename acceptable to
XnmuLocat eBi t mapFi | e [9] To use this converter, include the following in the widget Classlni-

tialize procedure;

static Xt Convert ArgRec col or Cursor Convert Args[] = {
{Xt Wdget BaseOf fset, (XtPointer) Xt O fsetO(WdgetRec, core.screen),
si zeof (Screen *)},
{Xt ResourceString, (XtPointer) XtNpointerColor, sizeof(Pixel)},
{Xt ResourceString, (XtPointer) XtNpointerColorBackground, sizeof(Pixel)},
{Xt Wdget BaseO fset, (XtPointer) XtOfsetO (WdgetRec, core.col ormap),
si zeof ( Col or map) }

b

12
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Xt Set TypeConverter (Xt RString, XtRCol orCursor, XmuCvt StringToCol or Cursor,
col or Cur sor Convert Args, Xt Nunber (col or Cursor Convert Args),
Xt CacheByDi spl ay, NULL);

The widget must recognize XtNpointerColor and XtNpointerColorBackground as resources, or specify
other appropriate foreground and background resources. Thewidget's Realize and SetV alues methods must
causethe converter to beinvoked with the appropriate arguments when one of the foreground, background,
or cursor resources has changed, or when the window is created, and must assign the cursor to the window
of the widget.

voi d XmuCvt StringToCursor(args, numargs, fronval, toVval);
args specifies the required conversion argument, the screen

num ar gs specifiesthe number of required conversion arguments, whichis1

f ronval specifies the string to convert

t oVal returns the converted value

This function converts a string to a Cursor. The string can either be a standard cursor name formed by
removing the “ XC " prefix from any of the cursor defines listed in Appendix B of the Xlib Manual, a
font name and glyph index in decimal of the form "FONT fontname index [[font] index]", or a bitmap
filename acceptable to XnuLocat eBi t mapFi | e [9] To use this converter, include the following
in your widget's Classl nitialize procedure:

static XtConvertArgRec screenConvertArg[] = {
{Xt BaseOf fset, (XtPointer)XtOfsetO (WdgetRec, core.screen), sizeof(Screen *)}

};

Xt AddConverter (XtRString, XtRCursor, XnmuCvtStringToCursor,
screenConvert Arg, XtNunber(screenConvertArg));

void XmuCvt StringToG avity(args, numargs, fronval, toVal);
args this argument is ignored

num ar gs thisargument must be a pointer to a Cardinal containing the value O

f ronval specifies the string to convert

t oVal returns the converted value

This function converts a string to an XtGravity enumeration value. The string "forget" and aNULL value
convert to ForgetGravity, "NorthWestGravity" convertsto NorthWestGravity, the strings "NorthGravity"
and "top" convert to NorthGravity, "NorthEastGravity" converts to NorthEastGravity, the strings "West"
and "left" convert to WestGravity, "CenterGravity" converts to CenterGravity, "EastGravity" and "right"
convert to EastGravity, " SouthWestGravity" convertsto SouthWestGravity, " SouthGravity" and "bottom”

13
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convert to SouthGravity, "SouthEastGravity" converts to SouthEastGravity, "StaticGravity" converts to
StaticGravity, and "UnmapGravity" convertsto UnmapGravity. The case of the string does not matter. To
use this converter, include the following in your widget's class initialize procedure;

Xt AddConverter (XtRString, XtRGavity, XmuCvtStringToGavity, NULL, 0);

voi d XmuCvt StringToJdustify(args, numargs, fronval, toVval);
ar gs this argument is ignored

num ar gs thisargumentisignored

f ronval specifies the string to convert

t oVal returns the converted value

This function converts a string to an XtJustify enumeration value. The string "left" converts to XtJusti-
fyLeft, "center" convertsto XtJustifyCenter, and "right" convertsto XtJustifyRight. The case of the string
does not matter. To use this converter, include the following in your widget's Classl nitialize procedure:

Xt AddConverter (XtRString, XtRJustify, XmuCvtStringToJdustify, NULL, 0);

voi d XmuCvt StringToLong(args, numargs, fronval, toval);
args this argument is ignored

num ar gs thisargument must be a pointer to a Cardinal containing O

f r onVval specifies the string to convert

t oVal returns the converted value

This function converts a string to an integer of type long. It parsesthe string using sscanf with aformat
of "%Id". To use this converter, include the following in your widget's Classl nitialize procedure:

Xt AddConverter (XtRString, XtRLong, XmuCvtStringToLong, NULL, O);

void XmuCvt StringToOrientation(args, numargs, fronval, toVal);
ar gs this argument is ignored

num ar gs thisargumentisignored

f ronval specifies the string to convert

t oVal returns the converted value

14
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This function converts a string to an XtOrientation enumeration value. The string "horizontal" converts
to XtorientHorizontal and "vertical" converts to XtorientVertical. The case of the string does not matter.
To use this converter, include the following in your widget's Classl nitialize procedure:

Xt AddConverter (XtRString, XtROrientation, XnuCvtStringToOrientation, NULL,

Bool ean XnmuCvt StringToShapeStyl e(dpy, args, num.args, fronwval, toVal,
dat a) ;

dpy the display to use for conversion warnings
ar gs this argument is ignored

num args thisargumentisignored

fronval the value to convert from

t oVal the place to store the converted value

dat a this argument is ignored

Thisfunction convertsastring to an integer shape style. The string "rectangle” convertsto XmuShapeRect-
angle, "oval" converts to XmuShapeOval, "ellipse”" converts to XmuShapeEllipse, and "roundedRectan-
gle" convertsto XmuShapeRoundedRectangle. The case of the string does not matter. To use this convert-
er, include the following in your widget's Classlnitialize procedure:

Xt Set TypeConverter (Xt RString, XtRShapeStyle, XmuCvtStringToShapeStyl e,
NULL, 0, XtCacheNone, NULL);

Bool ean XmuReshapeW dget (w, shape_styl e, corner_w dth, corner_height);
w specifies the widget to reshape

shape_style specifies the new shape

corner_wi dth  specifiesthe width of the rounded rectangle corner

cor ner _hei ght specified the height of the rounded rectangle corner

This function reshapes the specified widget, using the Shape extension, to a rectangle, oval, ellipse, or
rounded rectangle, asspecified by shape_style ( XmuShapeRectangle, XmuShapeOval, XmuShapeEllipse,
and XmuShapeRoundedRectangle, respectively). The shape is bounded by the outside edges of the rect-
angular extents of the widget. If the shape is a rounded rectangle, corner_width and corner_height spec-
ify the size of the bounding box that the corners are drawn inside of (see XnuFi | | RoundedRect an-
gl e [7); otherwise, corner_width and corner_height are ignored. The origin of the widget within
its parent remains unchanged.

voi d XmuCvt StringToW dget (args, numargs, fronVal, toVal);

15
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ar gs the sole argument is the parent Widget
num args thisargument must be 1

fronval specifies the string to convert

t oVal returns the converted value

This function converts a string to an immediate child widget of the parent widget passed as an argument.
Note that this converter only works for child widgets that have already been created; there is no lazy
evaluation. The string isfirst compared against the names of the normal and popup children, and if amatch
isfound the corresponding child isreturned. If no match isfound, the string iscompared against the classes
of the normal and popup children, and if a match is found the corresponding child is returned. The case
of the string is significant. To use this converter, include the following in your widget's Classlnitiaize
procedure:

static XtConvertArgRec parentCvtArg[] = {
{Xt BaseO fset, (XtPointer)XtOfset(Wdget, core.parent), sizeof(Wdget)},

b

Xt AddConverter (XtRStri ng, XtRWdget, XmuCvtStringToW dget,
par ent Cvt Arg, Xt Nunber (parentCvtArg));

Bool ean XmuNewCvt Stri ngToW dget (dpy, args, numargs, fronval, toVal,
dat a) ;

dpy the display to use for conversion warnings

ar gs the sole argument is the parent Widget

num ar gs thisargument must be a pointer to a Cardinal containing the value 1
fronval specifies the string to convert

t oVal returns the converted value

dat a this argument is ignored

This converter is identical in functionality to XnuCvt St ri ngToW dget [15], except that it is a
new-style converter, allowing the specification of acachetype at thetime of registration. Most widgetswill
not cache the conversion results, as the application may dynamically create and destroy widgets, which
would cause cached values to becomeillegal. To use this converter, include the following in the widget's
classinitialize procedure:

static XtConvertArgRec parentCvtArg[] = {
{Xt Wdget BaseOf fset, (XtPointer)XtOfsetO (W dgetRec, core.parent),
si zeof (W dget) }

b

Xt Set TypeConverter (Xt RStri ng, Xt RWdget, XmuNewCvt StringToW dget,
par ent Cvt Arg, Xt Nunber (parent Cvt Arg), XtCacheNone, NULL);

16



Xmu and Xmuu Li-
brary APl Reference

Character Set Functions

To usethefunctionsdefined in this section, you should include the header file<X11/ Xnu/ Char Set . h>
and link against the libXmu or libXmuu library.

Warning

The functions in this section are deprecated because they don't work in most locales now sup-
ported by X11; most platforms provide aternativesin their system libraries.

voi d XmuCopyl SOLati nlLower ed(dst, src);
dst returnsthe string copy
src specifiesthe string to copy

This function copies a null terminated string from src to dst (including the null), changing all Latin-1
uppercase letters to lowercase. The string is assumed to be encoded using 1SO 8859-1.

Note that like st r cpy the caller is responsible for ensuring the size of dst is at least as large as the
sizeof src.

voi d XmuNCopyl SOLati nlLower ed(dst, src, size);

dst returns the string copy

src  specifiesthe string to copy

si ze maximum number of characters (including the null terminator) to write to dst

This function copies up to si ze - 1 characters of a null terminated string from sr ¢ to dst, and
terminates it with a null, changing all Latin-1 uppercase letters to lowercase. The string is assumed to be
encoded using 1SO 8859-1.

voi d XmuCopyl SOLat i n1Upper ed(dst, src);
dst returnsthe string copy
src specifiesthe string to copy

This function copies a null terminated string from src to dst (including the null), changing all Latin-1
lowercase |etters to uppercase. The string is assumed to be encoded using 1SO 8859-1.

Note that like st r cpy the caller is responsible for ensuring the size of dst is at least as large as the
sizeof src.

voi d XmuNCopyl SOLat i n1Uppered(dst, src, size);

dst returns the string copy
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src  specifiesthe string to copy
si ze maximum number of characters (including the null terminator) to write to dst

This function copies up to si ze - 1 characters of a null terminated string from sr ¢ to dst, and
terminates it with a null, changing all Latin-1 lowercase |etters to uppercase. The string is assumed to be
encoded using 1 SO 8859-1.

i nt XmuConparel SOLatinl(first, second);
first specifies a string to compare
second specifiesastring to compare

This function comparestwo null terminated L atin-1 strings, ignoring case differences, and returnsan inte-
ger greater than, equal to, or less than 0, according to whether first islexicographically greater than, equal
to, or less than second. The two strings are assumed to be encoded using I SO 8859-1.

Keyboard Event Translation Functions

To use the functions defined in this section, you should include the header file <X11/ Xrmu/ Lookup. h>
. and link against the libXmu library.

Warning

The functions in this section are deprecated because they don't work in most locales now sup-
ported by X11; the function XmbLookupSt r i ng provides a better alternative.

i nt XnuLookupLatinl(event, buffer, nbytes, keysym status);
event specifies the key event

buf f er returnsthetrandated characters

nbyt es gpecifiesthelength of the buffer

keysym returns the computed KeySym, or None

st at us specifies or returns the compose state

Thisfunctionisidentical to XLookupSt r i ng, and existsonly for naming symmetry with other functions.

i nt XnuLookupLati n2(event, buffer, nbytes, keysym status);
event specifies the key event

buf f er returnsthe trandated characters

nbyt es specifiesthe length of the buffer

keysym returns the computed KeySym, or None
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st at us specifies or returns the compose state

Thisfunctionissimilar to XLookupSt r i ng, except that it maps akey event to an Latin-2 (1SO 8859-2)
string, or to an ASCII control string.

i nt XnuLookupLati n3(event, buffer, nbytes, keysym status);
event specifies the key event

buf f er returnsthetrandated characters

nbyt es specifiesthe length of the buffer

keysym returns the computed KeySym, or None

st atus specifies or returns the compose state

Thisfunctionissimilar to XLookupSt ri ng, except that it maps akey event to an Latin-3 (1SO 8859-3)
string, or to an ASCI| control string.

i nt XnuLookupLatin4(event, buffer, nbytes, keysym status);
event specifies the key event

buf f er returnsthe trandated characters

nbyt es specifiesthe length of the buffer

keysym returns the computed KeySym, or None

st at us specifies or returns the compose state

Thisfunctionissimilar to XLookupSt r i ng, except that it maps akey event to an Latin-4 (1SO 8859-4)
string, or to an ASCII control string.

i nt XnuLookupKana(event, buffer, nbytes, keysym status);
event specifies the key event

buf f er returnsthe trandated characters

nbyt es specifiesthe length of the buffer

keysym returns the computed KeySym, or None

st atus gpecifies or returns the compose state

Thisfunction is similar to XLookupSt ri ng, except that it maps a key event to a string in an encoding
consisting of Latin-1 (ISO 8859-1) and ASCII control in the Graphics Left half (values 0 to 127), and
Katakanain the Graphics Right half (values 128 to 255), using the values from J S X201-1976.
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i nt XnuLookupJl SX0201(event, buffer, nbytes, keysym status);
event specifies the key event

buf f er returnsthe trandated characters

nbyt es specifiesthe length of the buffer

keysym returns the computed KeySym, or None

st at us specifies or returns the compose state

This function is similar to XLookupSt ri ng, except that it maps a key event to a string in the JS
X0201-1976 encoding, including ASCII control.

i nt XnuLookupArabi c(event, buffer, nbytes, keysym status);
event specifies the key event

buf f er returnsthe transated characters

nbyt es specifiesthe length of the buffer

keysym returns the computed KeySym, or None

st at us specifies or returns the compose state

This function is similar to XLookupSt ri ng, except that it maps a key event to a Latin/Arabic (1SO
8859-6) string, or to an ASCII control string.

i nt XnuLookupCyrillic(event, buffer, nbytes, keysym status);
event specifies the key event

buf f er returnsthe trandated characters

nbyt es specifiesthe length of the buffer

keysym returns the computed KeySym, or None

st atus specifies or returns the compose state

This function is similar to XLookupSt ri ng, except that it maps a key event to a Latin/Cyrillic (1SO
8859-5) string, or to an ASCI|I control string.

i nt XnuLookupGreek(event, buffer, nbytes, keysym status);
event specifies the key event
buf f er returnsthe trandated characters

nbyt es specifiesthe length of the buffer
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keysym returns the computed KeySym, or None
st atus specifies or returns the compose state

This function is similar to XLookupSt ri ng, except that it maps a key event to a Latin/Greek (1SO
8859-7) string, or to an ASCII control string.

i nt XnuLookupHebrew(event, buffer, nbytes, keysym status);
event specifies the key event

buf f er returnsthe trandated characters

nbyt es gspecifiesthe length of the buffer

keysym returns the computed KeySym, or None

status specifies or returns the compose state

This function is similar to XLookupSt ri ng, except that it maps a key event to a Latin/Hebrew (1SO
8859-8) string, or to an ASCI|I control string.

i nt XnuLookupAPL(event, buffer, nbytes, keysym status);
event specifies the key event

buf fer returnsthe transated characters

nbyt es specifiesthelength of the buffer

keysym returns the computed KeySym, or None

st at us specifies or returns the compose state

Thisfunction issimilar to XLookupSt ri ng, except that it maps akey event to an APL string.

Compound Text Functions

The functions defined in this section are for parsing Compound Text strings, decomposing them into in-
dividual segments. Definitions needed to use these routines are in the include file <X11/ Xnu/ Xct . h>
and link against the libXmu library.

Warning
Thefunctionsin this section are deprecated because they shift the burden for recently introduced
locale encodingsto the application. The use of the UTF8_STRING text encoding providesabetter

alternative.

A Compound Text string is represented as the following type:

t ypedef unsigned char *Xct String;
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XctData XctCreate(string, length, flags);

string theCompound Text string

| engt h the number of bytesin string

flags  parsing control flags

This function creates an XctData structure for parsing a Compound Text string. The string need not be
null terminated. The following flags are defined to control parsing of the string:

XctSingleSetSegments

XctProvideExtensions

XctAcceptCOEXtensions

XctAcceptClExtensions

XctHideDirection

XctFreeString

XctShiftMultiGRToGL

voi d Xct Reset (dat a) ;

This means that returned segments should contain characters from only
one set (CO, C1, GL, GR). When thisisrequested, X ctSegment is never
returned by Xct Next | t em instead XctC0Segment, XctC1lSegment,
XctGlSegment, and XctGRSegment are returned. CO and C1 segments
are always returned as singleton characters.

This means that if the Compound Text string is from a higher version
than this code isimplemented to, then syntactically correct but unknown
control sequences should be returned as X ctExtension items by Xct -

Next | t em If thisflagisnot set, and the Compound Text string version
indicates that extensions cannot be ignored, then each unknown control
sequence will be reported as an XctError.

This means that if the Compound Text string is from a higher version
than this code isimplemented to, then unknown CO characters should be
treated as if they were legal, and returned as CO characters (regardless
of how XctProvideExtensionsis set) by Xct Next | t em If thisflagis
not set, then all unknown CO characters are treated according to Xct-
ProvideExtensions.

This means that if the Compound Text string is from a higher version
than this code isimplemented to, then unknown C1 characters should be
treated as if they were legal, and returned as C1 characters (regardless
of how XctProvideExtensionsis set) by Xct Next | t em If thisflagis
not set, then all unknown C1 characters are treated according to Xct-
ProvideExtensions.

This means that horizontal direction changes should be reported as
XctHorizontal items by Xct Next | t em If thisflag is not set, then di-
rection changesare not returned asitems, but the current directionisstill
maintained and reported for other items. The current direction is giv-
en as an enumeration, with the values X ctUnspecified, XctLeftToRight,
and XctRightToL eft.

This means that Xct Fr ee should free the Compound Text string that
ispassed to Xct Cr eat e. If thisflag is not set, the string is not freed.

This means that Xct Next|tem should trandate GR segments
on-the-fly into GL segments for the GR setss GB2312.1980-1,
JISX0208.1983-1, and KSC5601.1987-1.
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dat a specifiesthe Compound Text structure

This function resets the X ctData structure to reparse the Compound Text string from the beginning.

Xct Result Xct Next|ten(data);

dat a specifiesthe Compound Text structure

Thisfunction parsesthe next “item” from the Compound Text string. The return value indicateswhat kind
of itemisreturned. Theitem itsalf, itslength, and the current contextual state, are reported as components
of the XctData structure. X ctResult is an enumeration, with the following values:

XctSegment

X ctCOSegment
XctGL Segment
XctC1Segment
XctGRSegment

X ctExtendedSegment
XctExtension

XctHorizontal

XctEndOf Text

XCctError

the item contains some mixture of CO, GL, GR, and C1 characters.
the item contains only CO characters.

the item contains only GL characters.

the item contains only C1 characters.

the item contains only GR characters.

the item contains an extended segment.

the item is an unknown extension control sequence.

the item indicates a change in horizontal direction or depth. The new direc-
tion and depth are recorded in the X ctData structure.

The end of the Compound Text string has been reached.

the string contains a syntactic or semantic error; no further parsing should
be performed.

The following state values are stored in the X ctData structure:

Xct String

item [/* the action item*/

unsigned itemlength; /* length of itemin bytes */
i nt char_size; /* the nunber of bytes per character in
* item with zero nmeaning variable */
char *encoding; /* the XLFD encoding nanme for item*/
Xct HDi rection horizontal; /* the direction of item*/
unsi gned horz_depth; /* the current direction nesting depth */

char *Q@&;

/* the "{1} F" string for the current G */

char *@__encoding; /* the XLFD encoding nane for the current G */
i nt GL_set_size; /* 94 or 96 */
i nt G__char_size; /* the nunber of bytes per G character */

char *GR

/* the "{1} F" string for the current GR */

char *GR_encoding; /* the XLFD encodi ng nane for the current GR */
i nt CR set _size; /* 94 or 96 */

i nt GR char_size; /* nunber of bytes per GR character */

char *G.GR_encoding; /* the XLFD encodi ng nanme for the current

* A+ER

i f known */
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voi d Xct Free(data);
dat a specifiesthe Compound Text structure

This function frees all data associated with the X ctData structure.

CloseDisplay Hook Functions

To use the functions defined in this section, you should include the header file <X11/ Xmu/
C oseHook. h> and link against the libXmu library.

Cl oseHook XmuAddd oseDi spl ayHook(dpy, ( *func ), arg);
dpy  specifiesthe connection to the X server

func specifiesthe function to call at display close

arg specifiesarbitrary datato passto f unc

This function adds a callback for the given display. When the display is closed, the given function will be
called with the given display and argument as.

(*func) (dpy, arg)
The function is declared to return an int even though the value is ignored, because some compilers used
to have problems with functions returning void.

Thisroutine returns NULL if it was unable to add the callback, otherwise it returns an opagque handle that
can be used to remove or lookup the callback.

Bool XmuRenoved oseDi spl ayHook(dpy, handle, ( *func ), arg);
dpy specifies the connection to the X server

handl e specifiesthe calback by id, or NULL

func specifies the callback by function

arg specifies the function data to match

This function deletes a callback that has been added with XnuAddCl oseDi spl ayHook. If handleis
not NULL, it specifies the callback to remove, and the func and arg parameters are ignored. If handle is
NULL, the first callback found to match the specified func and arg will be removed. Returns True if a
callback was removed, else returns False.

Bool XmuLookupd oseDi spl ayHook(dpy, handle, ( *func ), arg);

dpy specifies the connection to the X server
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handl e specifiesthe callback by id, or NULL
func specifies the callback by function
arg specifies the function data to match

Thisfunction determinesif a callback isinstalled. If handleis not NULL, it specifies the callback to look
for, and thefunc and arg parametersareignored. If handleisNULL, thefunction will ook for any callback
for the specified func and arg. Returns True if a matching callback exists, else returns False.

Display Queue Functions

To use the functions and types defined in this section, you should include the header file <X11/ Xru/
Di spl ayQue. h> and link against the libXmu library. Di spl ayQue. h defines the following types:

typedef int (*XnmuC oseDi spl ayQueueProc) ( XnmuDi spl ayQueue *queue,
XnmuDi spl ayQueueEntry *entry);

typedef int (*XnmuFreeDi spl ayQueueProc) (XnuDi spl ayQueue *queue);

typedef struct _XmuDi spl ayQueueEntry {
struct _XnuDi spl ayQueueEntry *prev, *next;
Di spl ay *di spl ay;
Cl oseHook cl osehook;
XPoi nter data;

} XmuDi spl ayQueueEnt ry;

typedef struct _XnmuDi spl ayQueue {
int nentries;
XmuDi spl ayQueueEntry *head, *tail;
Xnmud oseDi spl ayQueueProc cl osefunc;
XnuFr eeDi spl ayQueueProc freefunc;
XPoi nter data;

} XmuDi spl ayQueue;

XnmuDi spl ayQueue *XmuDQCr eat e(cl osefunc, freefunc, data);
cl osefunc specifiesthe close function

freefunc  specifiesthefreefunction

dat a specifies private data for the functions

This function creates and returns an empty XmuDisplayQueue (which isreally just a set of displays, but
is called a queue for historical reasons). The queue is initially empty, but displays can be added using
XnuAddDi spl ay. The data value is simply stored in the queue for use by the closefunc and freefunc
callbacks. Whenever adisplay inthe queueisclosed using XCl oseDi spl ay, thecl osef unc (if non-
NULL) is called with the queue and the display's XmuDi spl ay QueueEnt ry asfollows:

(*cl osefunc) (queue, entry)
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Thef r eef unc (if non-NULL) is called whenever the last display in the queue is closed, as follows:

(*freefunc) (queue)

The application is responsible for actually freeing the queue, by calling XnuDQDest r oy.

XmuDi spl ayQueueEnt ry *XmuDQAddDi spl ay(q, dpy, data);

q specifies the queue

dpy  specifiesthedisplay to add

dat a specifies private data for the free function

This function adds the specified display to the queue. If successful, the queue entry is returned, otherwise
NULL is returned. The data value is simply stored in the queue entry for use by the queue's freefunc

callback. This function does not attempt to prevent duplicate entries in the queue; the caller should use
XmuDQLookupDi spl ay to determineif adisplay has aready been added to a queue.

XmuDi spl ayQueueEnt ry *XnmuDQLookupDi spl ay(q, dpy);
q specifies the queue
dpy specifiesthe display to lookup

This function returns the queue entry for the specified display, or NULL if the display is not in the queue.

XnmuDQNDi spl ays(q);

This macro returns the number of displays in the specified queue.

Bool XmuDQRenoveDi spl ay(q, dpy);
o} specifies the queue
dpy specifiesthe display to remove

This function removes the specified display from the specified queue. No callbacks are performed. If the
display is not found in the queue, Falseis returned, otherwise Trueis returned.

Bool XmuDQDestroy(q, docall backs);

q specifies the queue to destroy
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docal | backs specifieswhether close functions should be called

This function releases all memory associated with the specified queue. If docallbacks is True, then the
queue's closefunc callback (if non-NULL) is first called for each display in the queue, even though
X oseDi spl ay isnot called on the display.

Toolkit Convenience Functions

To use the functions defined in this section, you should include the header file <X11/ Xrru/ I ni t er . h>
and link against the libXmu library.

voi d XmuAddlnitializer(( *func ), data);
func specifiesthe procedure to register
dat a specifies private data for the procedure

This function registers a procedure, to be invoked the first time XnuCal I I niti al i zer s iscaled on
agiven application context. The procedure is called with the application context and the specified data:

(*func) (app_con, data)

voi d XmuCal l I nitializers(app_con);
app_con specifiesthe application context to initialize

This function calls each of the procedures that have been registered with XmuAddI ni ti al i zer , if this
is the first time the application context has been passed to XmuCal | I ni ti al i zer s. Otherwise, this
function does nothing.

Standard Colormap Functions

To usethefunctionsdefined in this section, you should include the header file<X11/ Xmu/ St dCrrap. h>
and link against the libXmu library.

St at us XrmuAl | St andar dCol or maps(dpy) ;
dpy specifiesthe connection to the X server

To create al of the appropriate standard colormaps for every visual of every screen on a given display,
use XnuAl | St andar dCol or maps.

This function defines and retains as permanent resources all standard col ormaps which are meaningful for
the visuals of each screen of the display. It returns O on failure, non-zero on success. If the property of any
standard colormap is aready defined, this function will redefineit.

Thisfunction is intended to be used by window managers or a special client at the start of a session.
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The standard colormaps of a screen are defined by properties associated with the screen's root win-
dow. The property names of standard colormaps are predefined, and each property name except
RGB_DEFAULT_MAP may describe at most one colormap.

The sandard colormaps are. RGB_BEST MAP, RGB_RED MAP, RGB_GREEN_ MAP,
RGB_BLUE_MAP, RGB_DEFAULT_MAP, and RGB_GRAY_MAP. Therefore a screen may have at
most 6 standard colormap properties defined.

A standard colormap isassociated with aparticular visua of the screen. A screen may have multiplevisuals
defined, including visuals of the same class at different depths. Note that a visual id might be repeated for
more than one depth, so the visual id and the depth of a visual identify the visual. The characteristics of
the visual will determine which standard colormaps are meaningful under that visual, and will determine
how the standard colormap is defined. Because a standard colormap is associated with a specific visua,
there must be a method of determining which visuals take precedence in defining standard colormaps.

The method used hereis: for the visual of greatest depth, define all standard colormaps meaningful to that
visual class, according to this order of (descending) precedence: DirectColor; PseudoColor; TrueColor
and GrayScale; and finally StaticColor and StaticGray.

This function allows success, on a per screen basis. For example, if amap on screen 1 fails, the maps on
screen O, created earlier, will remain. However, none on screen 1 will remain. If a map on screen 0 fails,
none will remain.

See XnmuVi sual St andar dCol or maps [28] for which standard colormaps are meaningful under
these classes of visuals.

Status XmuVi sual St andar dCol or maps(dpy, screen, visualid, depth, re-
pl ace, retain);

dpy specifies the connection to the X server
screen specifies the screen of the display

vi sual i d specifiesthe visual type

dept h specifies the visual depth

repl ace  specifieswhether or not to replace
retain specifies whether or not to retain

To create al of the appropriate standard colormaps for a given visual on a given screen, use XnmuVi su-
al St andar dCol or maps.

This function defines all appropriate standard colormap properties for the given visual. If replaceis True,
any previous definition will be removed. If retain is True, new properties will be retained for the duration
of the server session. Thisfunction returns 0 on failure, non-zero on success. On failure, no new properties
will be defined, but old ones may have been removed if replace was True.

Not all standard colormaps are meaningful to all visual classes. This routine will check and define the
following properties for the following classes, provided that the size of the colormap is not too small.
For DirectColor and PseudoColor: RGB_DEFAULT_MAP, RGB_BEST _MAP, RGB_RED_MAP,
RGB_GREEN_MAP, RGB_BLUE_MAP, and RGB_GRAY_MAP. For TrueColor and StaticColor:
RGB_BEST_MAP. For GrayScale and StaticGray: RGB_GRAY_MAP.
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St at us XnuLookupSt andar dCol or map(dpy, screen, visualid, depth, proper-
ty, replace, retain);

dpy specifies the connection to the X server
screen specifies the screen of the display

vi sual i d specifiesthe visual type

depth specifies the visual depth

property specifiesthe standard colormap property
repl ace  specifieswhether or not to replace
retain specifies whether or not to retain

To create a standard colormap if one does not currently exist, or replace the currently existing standard
colormap, use XnuLookupSt andar dCol or nap.

Given a screen, avisual, and a property, this function will determine the best allocation for the property
under the specified visual, and determine the whether to create a new colormap or to use the default
colormap of the screen.

If replace is True, any previous definition of the property will be replaced. If retain is True, the property
and the colormap will be made permanent for the duration of the server session. However, pre-existing
property definitions which are not replaced cannot be made permanent by a call to this function; arequest
to retain resources pertains to newly created resources.

This function returns 0 on failure, non-zero on success. A request to create a standard colormap upon a
visual which cannot support such amap isconsidered afailure. An example of thiswould berequesting any
standard colormap property on a monochrome visual, or, requesting an RGB_BEST _MAP on a display
whose colormap sizeis 16.

Status XmuGet Col or mapAl | ocati on(vinfo, property, red_nmax, green_max,
bl ue_nax);

vinfo specifies visual information for a chosen visual
property  specifiesone of the standard colormap property names
red_nax returns maximum red value

green_max returns maximum green value

bl ue_max  returns maximum blue value

To determine the best allocation of reds, greens, and blues in a standard colormap, use XnuGCet Col -
or mapAl | ocati on.

XmuCet Col or mapAl | ocat i on returnsO on failure, non-zero on success. It is assumed that the visual
is appropriate for the colormap property.
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XSt andar dCol or map *XnmuSt andar dCol or map(dpy, screen, visualid, depth,
property, cmap, red_nax, green_nmax, blue_nax);

dpy specifies the connection to the X server

screen specifies the screen of the display

visualid gspecifiesthe visual type

depth specifies the visual depth

property  specifiesthe standard colormap property

cnap specifies the colormap 1D, or None

red_max specifies the red allocation

green_max specifiesthe green allocation

bl ue_nmax  specifiesthe blue allocation

To create any one standard colormap, use XmuSt andar dCol or nap.

This function creates a standard colormap for the given screen, visualid, and visual depth, with the given
red, green, and blue maximum values, with the given standard property name. Upon success, it returns
a pointer to an XSt andar dCol or map structure which describes the newly created colormap. Upon
failure, it returns NULL. If cmap is the default colormap of the screen, the standard colormap will be
defined on the default colormap; otherwise anew colormap is created.

Resources created by this function are not made permanent; that is the caller's responsibility.

St at us XnmuCr eat eCol or map(dpy, col or map);
dpy specifies the connection under which the map is created
col ormap specifiesthe map to be created

To create any one colormap which is described by an X StandardColormap structure, use XnuCr eat e-
Col or map.

This function returns 0 on failure, and non-zero on success. The base _pixel of the colormap is set on suc-
cess. Resources created by this function are not made permanent. No argument error checking is provided;
use at your own risk.

All colormaps are created with read-only allocations, with the exception of read-only allocations of colors
which fail to return the expected pixel value, and these are individually defined as read/write allocations.
Thisis done so that all the cells defined in the colormap are contiguous, for use in image processing. This
typically happens with White and Black in the default map.

Colormaps of static visualsare considered to be successfully created if the map of the static visual matches
the definition given in the standard colormap structure.

voi d XmuDel et eSt andar dCol or map(dpy, screen, property);
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dpy specifies the connection to the X server
screen specifies the screen of the display
property specifiesthe standard colormap property

To remove any standard colormap property, use XnuDel et eSt andar dCol or map. Thisfunction will
remove the specified property from the specified screen, releasing any resources used by the colormap(s)
of the property, if possible.

Widget Description Functions

The functions defined in this section are for building a description of the structure of and resources as-
sociated with a hierarchy of widget classes. This package is typically used by applications that wish to
manipul ate the widget set itself.

The definitions needed to use these interfaces are in the header file <X11/ Xnmu/ W dget Node. h>. To
call these functions, you need to link against the libXmu library. The following function must be called
before any of the others described below:

void XmuWhl nitial i zeNodes(node_array, num nodes);
node_array specifiesalist of widget classes, in alphabetical order

num nodes  specifiesthe number of widget classesin the node array

To determine the resources provided by awidget class or classes, use

voi d XmuWhFet chResour ces(node, toplevel, top_node);
node specifies the widget class for which resources should be obtained.

t opl evel specifies the widget that should be used for creating an instance of node from which re-
sources are extracted. Thisistypically the value returned by Xt Appl ni ti al i ze.

t op_node specifies the ancestor of node that should be treated as the root of the widget inheritance
tree (used in determining which ancestor contributed which resources).

Each widget class inherits the resources of its parent. To count the number of resources contributed by a
particular widget class, use:

i nt XnuWhCount OwmnedResour ces(node, owner _node, constraints);
node specifies the widget class whose resources are being examined.

owner _node  specifiesthewidget class of the ancestor of node whose contributions are being count-
ed.

constraints specifieswhether or not to count constraint resources or normal resources.

This routine returns the number of resources contributed (or “owned”) by the specified widget class.

XmuW dget Node *XmuWiNaneToNode(node | i st, num nodes, nane);

node |ist specifiesalist of widget nodes
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num nodes specifiesthe number of nodesin thelist
name specifies the name of the widget class in the node list to search for

Thisfunction returnsthe WidgetNode in the list that matches the given widget name or widget class name.
If no match isfound, it returns NULL.

Participation in the Editres Protocol

To participate in the editres protocol, applications which are not based on the Athena widget set should
include the header file <X11/ Xrmu/ Edi t r es. h> and link against the libXmu library.

To participate in the editres protocol, Xt applications which do not rely on the Athena widget set should
register the editres protocol handler on each shell widget in the application, specifying an event mask of
0, nonmaskable events, and client dataas NULL:

Xt AddEvent Handl er (shel I, (Event Mask) 0, True, _XEditResCheckMessages, NULL);
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XmuDrawRoundedRectangle, 7
XmuFillRoundedRectangle, 7
XmuGetColormapAllocation, 29
XmuGetHostname, 5

XmuL ocateBitmapFile, 9
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XmuReshapeWidget, 15
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XmuSimpleErrorHandler, 5
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XmuUpdateMapHints, 6
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