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Copyright restrictions

Copyright (C) 1989-95 GROUPE BULL

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software"), to deal in the Software without restriction, including without limitation
the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software,
and to permit persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions
of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PAR-
TICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL GROUPE BULL BE LIABLE FOR
ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR
OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

Except as contained in this notice, the name of GROUPE BULL shall not be used in advertising or otherwise
to promote the sale, use or other dealings in this Software without prior written authorization from GROUPE
BULL.
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Chapter 1

Introduction & History

First, Why another image format? We (Koala team at Bull Research, France) felt that most images bundled with X
applications will be small "icons", and that since many applications are color-customizable, existing image formats
such as gif, tiff, iff, etc... were intended for big images with well-defined colors and so weren't adapted to the task. So
XPM was designed with these criterions in mind:

» be editable by hand (under emacs, vi...). Although this sounds pretty weird today.

» beincludable in C code. It may be unreasonable to load 1000 pixmap files on each start of an application.
» be a portable, mailable ascii format.

» provide defaults for monochrome/color/grayscale renderings.

» provide overriding of colors. This way if the user wants your application to be bluish instead of greenish, you can
use the SAME icon files.

» allow comments to be included in the file.

e compression must be managed apart of the format.

The original idea of this format comes from Daniel Dardailler and Colas Nahaboo who designed the first version in
1989. While Daniel wanted to take out from B[IMotif] the icon format, Colas thought it would be nice to do this in

a way allowing to include the pixmap files in a C program just like XEMs. Thus, Daniel developed and distributed

in February 1989 the first version of the XPM library.

Then Daniel left for OS¥Fand | was hired by BULL. Colas told me about XPM and the need of a new version sup-
porting symbolic colors to allow overriding of colors at load time, and different color defaults depending of the ren-
dering the pixmap was displayed on. | liked the idea and worked on designing the new format with Colas and devel-
oped a new version of the library which | distributed in August 1990. In addition to the improvements mentioned above
this new version of the format had the smart ability to support several programming language syntaxes. Indeed we
thought it would be nice to let people include pixmap files in Lisp or any other language programs as well as in C pro-
grams. Actually that was really funny and quite satisfactory from a research point of view, but on the other hand, while
people needed to have a standard format this has been claimed to be "n" different formats and not a single one. More
over, it appeared that really few people where using syntaxes different from C. So we removed this multi-syntax fea-
ture from the format and settled the C syntax to come up with XPM version 3. This last version also supports hotspot
coordinates, transparent color, and possible extensions.

Since August 1990, the XPM library has been released at various rhythms depending on the need and the time | could
spent on it (this work having never been my main task), in order to always provide more features and to improve the
code regarding both speed and robustness.

1. User Interface Language - OSF/Motif.
2. X BitMap format.
3. Open Software Foundation.
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Chapter 2
The XPM Format

The XPM format presents a C syntax, in order to provide the ability to ine{iadé files in C and C++ programs. It
is in fact an array of strings composed of six different sections as follows:

/* XPM */

static char’<variable_name> [] ={
<Values>

<Colors>

<Pixels>

<Extensions>

¥
The words are separated by a white space which can be composed of space and tabulation characters.
The<Values> section is a string containing four or six integers in base 10 that correspond to: the pixmap width and
height, the number of colors, the number of characters per pixel (so there is no limit on the number of colors), and,
optionally the hotspot coordinates and *RMEXT tag if there is any extension following thBixels> section.
<width> <height> <ncolors> <cpp> [<x_hotspot> <y _hotspot>] [XPMEXT]
TheColors section contains as many strings as there are colors, and each string is as follows:
<chars> {<key> <color>}+
Where<chars> is the<chars_per_pixel> length string (not surrounded by anything) representing the pixels,

<color> is the specified color, andkey> is a keyword describing in which context this color should be used. Cur-
rently the keys may have the following values:

m for mono visual
S for symbolic name
g4 for 4-level grayscale

for grayscale with more than 4 levels
c for color visual

Colors can be specified by giving the colorname, a # followed by the RGB code in hexadecimal, or a % followed by
the HSV code (not implemented). The symbolic name provides the ability of specifying the colors at load time and not
to hard-code them in the file.

Also the stringNone can be given as a colorname to mean “transparent”. Transparency is supportex iy the

brary by providing a masking bitmap in addition to the pixmap. This mask can then be used either as a clip-mask of
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an Xlib GC, or a shape-mask of a window using the X11 Nonrectangular Window Shape Extension [XShape].

The <Pixels> section is composed bsheight>  strings of<width> * <chars_per_pixel> characters,
where everychars_per_pixel> length string must be one of the previously defined groups ixCGoéors>
section.

Then follows the<Extensions>  section which must be labeled, if not empty, indMalues> section as previ-
ously described. This section may be composed by sedexédnsion> subsections which may be of two types:

» one stand alone string composed as follows:
XPMEXT <extension-name> <extension-data>

e or ablock composed by several strings:
XPMEXT <extension-name>
<related extension-data composed of several strings>

Finally, if not empty, this section must end by the following string:
XPMENDEXT

To avoid possible conflicts with extension names in shared files, they should be prefixed by the name of the company.
This would ensure uniqueness.
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Below is an example which is the XPM file of a plaid pixmap. This is a 22x22 pixmap, with 4 colors and 2 characters
per pixel. The hotspot coordinates are (0, 0). There are symbols and default colors for color and monochrome visuals.
Finally there are two extensions.

[* XPM */

static char *plaid[] = {

/* plaid pixmap

* width height ncolors chars_per_pixel */

"22 22 42 00 XPMEXT",

[* colors */

" cred mwhite slight_color",

"Y cgreen mblack s lines_in_mix ",

"+ c yellow m white s lines_in_dark ",

"X m black s dark_color ",

[* pixels */

XX XXX X XXXXXX+FXXXXX",
XX X X X O XXXXXXXXXXX",

XX XXX X XXXXXX+FXXXXX",
XX X X X O XXXXXXXXXXX",

XX XXX X XXXXXX+FXXXXX",
"YYYYYXYYYYY+X+X+X+X+X+",
XX XXX X XXXXXX+FXXXXX",
XX X X X O XXXXXXXXXXX",

XX XXX X XXXXXX+FXXXXX",
XX X X X O XXXXXXXXXXX"

XX XXX X XXXXXX+FXXXXX",

X X X XYX X x"

X XY X x "
X X XYX X x"
X XY X x "

X X XYX X x"
XXX XXXXXXXXXXXXXXXXXXX",
X X XYX X x"

X XY X x "
X X XYX X x"
X XY X x "
X X X xXYx x x"
"XPMEXT extl datal",

"XPMEXT ext2",

"data2_1",

"data2_2",

"XPMENDEXT"

5

X X X X

X X X X

10
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Chapter 3
The XPM Library

TheXPM library basically provides two sets of Xlib-level functions in the C language. Most people should only know
about the first one since it provides what most likely one need with a simple interface. The second set, which stands
as a lower level called from the first one, is designed to be used from within applications which have more specific
needs such as a pixmap editor or applications which needs to cache datax®Righfass.

3.1 The Basic Level Interface

The basic level interface allows to deal with XImage, Pixix& file, data (includecXPM file), buffer XPM file
in memory), and in many ways.

The following subsections describe these functions and how to use them.

3.1.1 The structures

To provide a simple interface all the functions take, in addition to their main arguments such as a filename, a structure
calledXpmAttributes . This structure is composed of attributes to pass data such as colormap, visual, and attributes
to retrieve returned data such as pixmap’s width and heighiXpiméttributes structure is defined as follows:

typedef struct {
unsigned long valuemask; [* Specifies which attributes are defined */
Visual *visual; /* Specifies the visual to use */
Colormap colormap; /* Specifies the colormap to use */
unsigned int depth; [* Specifies the depth */
unsigned int width; /* Returns the width of the created pixmap */
unsigned int height; /* Returns the height of the created pixmap */
unsigned int x_hotspot; I* Returns the x hotspot’s coordinate */
unsigned int y_hotspot; [* Returns the y hotspot’'s coordinate */
unsigned int cpp; [* Specifies the number of char per pixel */
Pixel *pixels; /* List of used color pixels */
unsigned int npixels; /* Number of pixels */
XpmColorSymbol *colorsymbols; /* Array of color symbols to override */
unsigned int numsymbols; /* Number of symbols */
char *rgb_fname; /* RGB text file name */
unsigned int nextensions; /* Number of extensions */
XpmExtension *extensions; /* Array of extensions */
int ncolors; /* Number of colors */
XpmColor *colorTable; [* Color table pointer */

11
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char *hints_cmt; /* Comment of the hints section */

char *colors_cmt; [* Comment of the colors section */

char *pixels_cmt; /* Comment of the pixels section */

unsigned int mask_pixel; [* Transparent pixel’s color table index */
* Color Allocation Directives */

unsigned int exactColors; /* Only use exact colors for visual */

unsigned int closeness; /* Allowable RGB deviation */

unsigned int red_closeness; /* Allowable red deviation */

unsigned int green_closeness; I* Allowable green deviation */

unsigned int blue_closeness; * Allowable blue deviation */

int color_key; /* Use colors from this color set */

Pixel *alloc_pixels; /* Returns the list of alloc’ed color pixels */

unsigned int nalloc_pixels; /* Returns the number of alloc’ed color pixels */

} XpmAttributes;

The valuemask is the bitwise inclusive OR of the valid attribute mask bits. If the valuemask is zero, the attributes are
ignored and not referenced and default values are taken for needed attributes which are not specified. This valuemask
had to be part of the structure toX®M functions modify its value when returning possible data such as hotspot co-
ordinates or when requested data cannot be returned. In fagkRRkhdibrary functions will automatically return as

many data as possible as long as this doesn’t lead to some memory allocation. Otherwise data are returned only on
request.

To set an attribute, set the appropriate member aXpimeAttributes structure and OR in the corresponding value
bitmask in the valuemask member. The symbols for the value mask bXpardtributes structure are:

Symbol Name Symbol Value Related Members Comments
XpmVisual (1L<<0) visual Default value is:
DefaultVisual(display,
DefaultScreen(display))
XpmColormap (1L<<1) colormap Default value is:
DefaultColormap(display,
DefaultScreen(display))
XpmDepth (1L<<2) depth Default value is:
DefaultDepth(display,
DefaultScreen(display))
XpmSize (1L<<3) width, height Set when creating an XImage or a Pix-
map
XpmHotspot (1L<<4) X_hotspot, y_hotspot Set if hotspot coordinates are found
when parsing
XpmCharsPerPixel (1L<<5) cpp
XpmColorSymbols (1L<<6) colorsymbols,

numcolorsymbols

12
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Symbol Name Symbol Value Related Members Comments
XpmRgbFilename (1L<<7) rgb_fname
Xpminfos (1L<<8) cpp, pixels, npixels, Obsolete;
colorTable, ncolors, colorTable cast to (XpmColor **)
hints_cmt, colors_cmt,
pixels_cmt, mask_pixel
XpmReturninfos idem idem Obsolete; unset in case of memory allo-
cation failure
XpmPixels (1L<<9) pixels, npixels npixels differs from ncolors if several
colors are bound to the same pixel, and
if there is a mask (color = None)
XpmReturnPixels idem idem
XpmReturnAllocPixels (1L<<16) alloc_pixels, nalloc_pixels differs from npixels when
nalloc_pixels one pixel, given through the XpmCol-
orSymbols, is used
XpmExtensions (1L<<10) extensions, nextensions
XpmReturnExtensions ~ idem idem Unset in case of memory allocation
failure.
XpmExactColors (1L<<11) exactColors Possible values are False (0) or True (1)
XpmCloseness (1L<<12) closeness Possible values are integers within the
range: 0 to 65535
XpmRGBCloseness (1L<<13) red_closeness, Possible values are integers within the
green_closeness, range: O to 65535
blue_closeness
XpmColorKey (1L<<14) color_key Possible values are:
XPM_MONO, XPM_GRAY4,
XPM_GRAY, XPM_COLOR
XpmColorTable (1L<<15) colorTable, ncolors
XpmReturnColorTable idem idem Unset in case of memory allocation
failure

NOTE: In any case thEpmAttributes valuemask must be set to some valid value, at least zero, otherwise unpredict-

able errors can occur.

ThecolorTable field of theXpmAttributes structure is an array &fpmColor (page 24) which is compatible with
anXpmimage colortable (page 24) and should be used with the correspondingfag€olorTable andXpmRe-
turnColorTable . But in order to be backward compatible this field is casKpmColor **), which is equivalent to

13
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(char ***), when it is used with the old flagg&pmInfos andXpmReturninfos. In this case the colorTable is a two
dimensional array of strings, organized as follows:

colorTable[color#][0] points to the character string associated to the color.
colorTable[color#][1] points to the symbolic name of the color.
colorTable[color#][2] points to the default color for monochrome visuals.
colorTable[color#][3] points to the default color for 4-level grayscale visuals.
colorTable[color#][4] points to the default color for other grayscale visuals.
colorTable[color#][5] points to the default color for color visuals.

Note that this can also be seen as an array of point&sm&olor structures which is then organized as follows:
colorTable[#color] points to th&pmColor structure retaining related data.

Comments are limited to a single comment string by section. If more exist in the read file, then only the last comment
of each section will be stored.

To get information back while writing out to a file, you can just set the masKitdketurninfos to the valuemask

of an XpmAttributes structure that you pass to tigmReadFileToPixmap (page 16) function while reading the

file, and then give the structure back to ¥mmWriteFileFromPixmap (page 17) function while writing. However

this method should be considered as obsolete since the advanced level interface provides a cleaner way to do so.

To allow overriding of colors at load time thK€M library defines th&XpmColorSymbol structure which contains:

typedef struct {
char *name; /* Symbolic color name */
char *value; * Color value */
Pixel pixel; /* Color pixel */

} XpmColorSymbol;

So, to override default colors at load time, you just have to pass, Viathattributes structure, a list oKpmCol-
orSymbol elements containing the desired colors toXpmReadFileToPixmap or XpmCreatePixmapFromData

(page 18) functions. These colors can be specified by giving the color name in the value member or directly by giving
the corresponding pixel in the pixel member. In the latter case the value member must bidJeét titherwise the

given pixel will not be considered.

In addition, it is possible to set the pixel for a specific coédue at load time by setting the color namé\WdLL , and

setting the value and pixel fields appropriately. For example, by setting the color nidibeLto the value to “red”

and the pixel to 51, all symbolic colors that are assigned to “red” will be set to pixel 51. It is even possible to specify
the pixel used for the transparent color “none” when no mask is required.

To pass and retrieve extension data us&frmExtension structure which is defined below:

typedef struct {
char *name; /* name of the extension */
unsigned int nlines; /* number of lines in this extension */
char **lines; [* pointer to the extension array of strings */

} XpmExtension;

To retrieve possible extension data stored iXRNI file or data, you must set the mask MfsnReturnExtensions

14
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to the valuemask of adpmAttributes structure that you pass to the read function you use. Then the same structure
may be passed the same way to any write function if you set the maxXkmiEtensionsto the valuemask.

3.1.2 Functions to deal with XPM files

To create aiXImage from anXPM file, useXpmReadFileTolmage

int XpmReadFileTolmage(splay, filename, image_return, shapeimage_return, attriputes
Display*display;
char*filename;
XImage**image_return;
Xlmage**shapeimage_return;
XpmAttributes*attributes;

display Specifies the connection to the X server.
filename Specifies the file name to use.
image_return Returns the image which is created.

shapeimage_return  Returns the shape mask image which is created if the color None is used.
attributes Specifies the location of a structure to get and store information (or NULL).

The XpmReadFileTolmagefunction reads in a file in th§PM format. If the file cannot be opened it retuXs
mOpenFailed If the file can be opened but does not contain Va1 data, it returnXpmFilelnvalid . If insuffi-
cient working storage is allocated, it retuEmNoMemory.

If the passedXpmAttributes structure pointer is ndULL , XpmReadFileTolmage looks for the following at-
tributes:XpmVisual, XpmColormap, XpmDepth, XpmColorSymbols, XpmExactColors, XpmClosenessXpm-
RGBCloseness, XpmReturnPixelsXpmReturnAllocPixels, XpmReturnExtensions XpmReturnColorTable,

sets theXpmSize theXpmCharsPerPixel, and possibly th¥pmHotspot attributes when returning. As a backward
compatibility featureXpmReadFileTolmagealso looks for thXpmReturninfos attributes. As specified in the table
(page 12), if the data related to the attribiépmReturnExtensions XpmReturnColorTable, andXpmReturnin-

fos cannot be returned as requested because of insufficient memory sxgmafreadFileTolmagewill change the
valuemask to mention this and will try to continue. So the caller should check on this before accessing this data.

Note: The valuemask of the pass@umAttributes must be set to some valid value, at least zero, otherwise unpre-
dictable errors can occur.

XpmReadFileTolmage allocates colors, as read from the file or possibly overridden as specifiedXprtt@ol-
orSymbolsattributes. The colors are allocated using the color settings for the visual specifiekpyntbelorKey
attribute, which has the valdd®M_MONO, XPM_GRAY4, XPM_GRAY, or XPM_COLOR. If the XpmColor-
Key attribute is not set it is determined by examining the type of visual.

If no default value exists for the specified visual, it first looks for other defaults nearer to the monochrome visual type
and secondly nearer to the color visual type. If the color which is found is not valid (cannot be parsed), it looks for
another default one according to the same algorithm.

If allocating a color fails, and thdosenessttribute is set, it tries to find a color already in the colormap that is closest
to the desired color, and uses that. If no color can be found that is gldbenes®f the Red, Green and Blue com-
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ponents of the desired color, it reverts to trying other default values as explained above. For finer control over the close-
ness requirements of a particular icon e closenesgreen_closenes&ndblue_closenesattributes may be used
instead of the more generdbsenesattribute.

The RGB components are integers within the range 0 (black) to 65535 (white). A closeness of less than 10000, for
example, will cause only quite close colors to be matched, while a closeness of more than 50000 will allow quite dis-
similar colors to match. Specifying a closeness of more than 65535 will allow any color to match, thus forcing the icon
to be drawn in color no matter how bad the colormap is. The value 40000 seems to be about right for many situations
requiring reasonable but not perfect matches. With this setting the color must only be within the same general area of
the RGB cube as the desired color.

If the exactColorsattribute is set it then returddpmColorError , otherwise it creates the images and retXm®-
Successlf no color is found, and no close color exists or is wanted, and all visuals have been exkposador-
Failed is returned.

XpmReadFileTolmagereturns the created image to image_return ifNigLL and possibly the created shapemask
to shapeimage_return if nBULL and the coloNoneis used. If required it stores into tkpmAttributes structure
the list of the used pixels.

When finished the caller must free the images uXibgstroylmage, the allocated colors usin{freeColors, and
possibly the data returned into tkpmAttributes usingXpmFreeAttributes (page 23).

In addition, on systems which support such feat¥gaReadFileTolmagedeals with compressed files by forking
anuncompressor gzip process and reading from the piped result. It assumes that the specified file is compressed if
the given file name ends by '.Z’ or ".gz’. In case the file name does not eKgrs®&ReadFileTolmagefirst looks for

a file of which the name is the given one followed by '.Z’ or ’.gz’; then if such a file does not exist, it looks for the
given file (assumed as not compressed). And if instead of a file Natok is passed tXpmReadFileTolmage it

reads from the standard input.

To create &ixmap from anXPM file, useXpmReadFileToPixmap.

int XpmReadFileToPixmaplsplay, d, flename, pixmap_return, shapemask_return, attriputes
Display*display;
Drawabled;
char*filename;
Pixmap*pixmap_return;
Pixmap*shapemask_return;
XpmAttributes*attributes;

display Specifies the connection to the X server.

d Specifies which screen the pixmap is created on.
filename Specifies the file name to use.

pixmap_return Returns the pixmap which is created.

shapemask_return  Returns the shapemask which is created if the color None is used.
attributes Specifies the location of a structure to get and store information (or NULL).

TheXpmReadFileToPixmapfunction creates X images usiigmReadFileTolmage(page 15) and thus returns the
same errors. In addition on success it then creates the related pixmapXRugintage, which are returned to pix-
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map_return and shapemask_return ifHOLL , and finally destroys the created images u3ibgstroylmage

When finished the caller must free the pixmaps uXiRgeePixmap, the allocated colors usirfFreeColors, and
possibly the data returned into tkpmAttributes usingXpmFreeAttributes.

XpmWriteFileFromimage writes out arXlmage to anXPM file.

int XpmWriteFileFromIimagedisplay, filename, image, shapeimage, attributes
Display*display;
char*filename;
XIlmage*image;
XImage*shapeimage;
XpmAttributes*attributes;

display Specifies the connection to the X server.

filename Specifies the file name to use.

image Specifies the image.

shapeimage Specifies the shape mask image.

attributes Specifies the location of a structure containing information (or NULL).

TheXpmWriteFileFromimage function writes an image and its possible shapeimage out to a fileXPMdormat.
If the file cannot be opened, it returdpmOpenFailed. If insufficient working storage is allocated, it retudam-
NoMemory. If no error occurs then it returddmSuccess

If the passe&pmAttributes structure pointer is ndULL , XpmWriteFileFromimage looks for the following at-
tributes:XpmColormap, XpmHotspot, XpmCharsPerPixel, XpmRgbFilename, andXpmExtensions As a back-
ward compatibility featureXpmWriteFileFromimage also looks for th&Xpminfos attributes.

If the filename contains an extension such as “.xpm”, in order to get a valid C variable name, the dot character is re-
placed by an underscore ' ' when writing out. As a backward compatibility feature Xpthinfos attributes are

defined it writes out possible stored information such as comments, color defaults and symbol. Finalpni-the
RgbFilenameattribute is defined{pmWriteFileFromimage searches for color names in this file and if found writes

them out instead of the rgb values.

In addition on systems which support such features if the given file name ends by .Z’ or ".gz’ it is assumed to be a
compressed file. TheiXpmWriteFileFromimage writes to a pipedompressor gzip process. And if instead of a
file nameNULL is passed tXpmWriteFileFromimage, it writes to the standard output.

To write out aPixmap to anXPM file, useXpmWriteFileFromPixmap .

int XpmWriteFileFromPixmaplisplay, filename, pixmap, shapemask, attributes
Display*display;
char*filename;
Pixmappixmap;
Pixmapshapemask;
XpmAttributes*attributes;

display Specifies the connection to the X server.

17
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filename Specifies the file name to use.

pixmap Specifies the pixmap.

shapemask Specifies the shape mask pixmap.

attributes Specifies the location of a structure containing information (or NULL).

If the passe&pmAttributes structure pointer is nMULL , XpmWriteFileFromPixmap looks for the following at-
tributes:XpmSize If they are not defined it performs G etGeometry operation. Then it use§Getimage to get
from the given pixmaps the related X images which are passéohtdVriteFileFromimage . Finally XpmWrite-
FileFromPixmap destroys the created images usii@estroylmage TheXpmWriteFileFromPixmap function re-
turns the same errors ApmWriteFileFromimage .

3.1.3 Functions to deal with XPM data

An XPM data is an array of character strings which may be obtained by simply includi®Vafile into a C pro-
gram.

To create aiXImage from anXPM data, us&XpmCreatelmageFromData

int XpmCreatelmageFromDat#i§play, data, image_return, shapeimage_return, attrijutes
Display*display;
char**data,;
XImage**image_return;
XImage**shapeimage_return;
XpmAttributes*attributes;

display Specifies the connection to the X server.
data Specifies the location of the data.
image_return Returns the image which is created.

shapeimage_return Returns the shape mask image which is created if the color None is used.
attributes Specifies the location of a structure to get and store information (or NULL).

The XpmCreatelmageFromDatafunction allows you to include in your C program>PM file which was written
out by functions such agpmWriteFileFromlimage or XpmWriteFileFromPixmap without reading in the file.

XpmCreatelmageFromDataexactly works aXpmReadFileTolmage(page 15) does and returns the same way. It
just reads data instead of a file. Here again, it is the caller’s responsibility to free the returned images, the colors and
possibly the data returned into tkpmAttributes structure.

To create &ixmap from anXPM data, us&XpmCreatePixmapFromData.

int XpmCreatePixmapFromDat#i§play, d, data, pixmap_return, shapemask_return, attriputes
Display*display;
Drawabled;
char**data;
Pixmap*pixmap_return;
Pixmap*shapemask_return;
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XpmAttributes*attributes;

display Specifies the connection to the X server.

d Specifies which screen the pixmap is created on.
data Specifies the location of the data.

pixmap_return Returns the pixmap which is created.

shapemask_return  Returns the shape mask pixmap which is created if the color None is used.
attributes Specifies the location of a structure to get and store information (or NULL).

The XpmCreatePixmapFromData function creates X images usidpmCreatelmageFromData (page 18) and
thus returns the same errors. In addition on success it then creates the related pixmapButisiage, which are
returned to pixmap_return and shapemask_return iNkitl , and finally destroys the created images u3ibeg-
stroylmage.

Do not forget to free the returned pixmaps, the colors, and possibly the data returnediptoAltieibutes structure
when done.

In some cases, one may want to creatdRM data from arXImage, to do so usXpmCreateDataFromimage

int XpmCreateDataFromlmag#éplay, data_return, image, shapeimage, attributes
Display*display;
char***data_return;
Xlmage*image;
XImage*shapeimage;
XpmAttributes*attributes;

display Specifies the connection to the X server.

data_return Returns the data which is created.

image Specifies the image.

shapeimage Specifies the shape mask image.

attributes Specifies the location of a structure containing information (or NULL).

The XpmCreateDataFromimage function exactly works aspmWriteFileFromimage (page 17) does and returns
the same way. It just writes to a single block malloc’ed data instead of to a file. It is the caller’s responsibility to free
the data, usingpmFree when finished.

XpmCreateDataFromPixmap creates aiXPM data from &ixmap.

int XpmCreateDataFromPixmati§play, data_return, pixmap, shapemask, attributes
Display*display;
char***data_return;
Pixmappixmap;
Pixmapshapemask;
XpmAttributes*attributes;

display Specifies the connection to the X server.
data_return Returns the data which is created.
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pixmap Specifies the pixmap.
shapemask Specifies the shape mask pixmap.
attributes Specifies the location of a structure containing information (or NULL).

The XpmCreateDataFromPixmap function usesXGetlmage to get from the given pixmaps the related X images
which are passed XpmCreateDataFromimage Then it destroys the created images uxiDgstroylmage Xpm-
CreateDataFromPixmapreturns the same errors)@§smCreateDataFromimage

3.1.4 Functions to deal with XPM files and data

To directly transform aiXPM file to and from arKPM data array, without requiring an open X display, Xpe-
ReadFileToDataandXpmWriteFileFromData .

XpmReadFileToDataallocates and fills aKPM data array from akPM file.

int XpmReadFileToDatédilename, data_retumn
char*filename;
char***data_return;

filename Specifies the file name to read.
data_return Returns the data array created.

XpmReadFileToData returnsXpmOpenFailed if it cannot open the fileXpmNoMemory if insufficient working
storage is allocate&pmFilelnvalid if this is not a validXPM file, andXpmSuccesotherwise. The allocated data
returned byXpmReadFileToDatashould be freed witXpmFree when done.

XpmWriteFileFromData writes anXPM data array to akPM file.

int XpmWriteFileFromDatd{lename, data
char*filename;
char**data;

filename Specifies the file name to write.
data Specifies the data array to read.

XpmReadFileToDatareturnsXpmOpenFailed if it cannot open the file{pmFilelnvalid if this is not a validPM
data, andKpmSuccesotherwise.

3.1.5 Functions to deal with XPM buffers

An XPM buffer is a character string which may be obtained by simply making the exact cop}®kMafile into
memory.

To create aiXImage from anXPM buffer, useXpmCreatelmageFromBuffer.
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int XpmCreatelmageFromBuffatisplay, buffer, image_return, shapeimage_return, attrijutes
Display*display;
char*buffer;
XImage**image_return;
XImage**shapeimage_return;
XpmAttributes*attributes;

display Specifies the connection to the X server.
buffer Specifies the location of the buffer.
image_return Returns the image which is created.

shapeimage_return Returns the shape mask image which is created if the color None is used.
attributes Specifies the location of a structure to get and store information (or NULL).

TheXpmCreatelmageFromBuffer works the same way ¥pmReadFileTolmage(page 15), it just parses the buff-
er instead of the file. Be aware that the feature provided on some syst¥praRgadFileTolmageto deal with com-
pressed files is not available here.

To create &ixmap from anXPM buffer, useXpmCreatePixmapFromBuffer.

int XpmCreatePixmapFromBuffatisplay, d, buffer, pixmap_return, shapemask_return, attriputes
Display*display;
Drawabled;
char*buffer;
Pixmap*pixmap_return;
Pixmap*shapemask_return;
XpmAttributes*attributes;

display Specifies the connection to the X server.

d Specifies which screen the pixmap is created on.
buffer Specifies the location of the buffer.

pixmap_return Returns the pixmap which is created if the color None.

shapemask_return  Returns the shape mask pixmap which is created if the color None is used.
attributes Specifies the location of a structure to get and store information.

The XpmCreatePixmapFromBuffer function works the same way XpmReadFileToPixmap (page 16), it just
calls XpmCreatelmageFromBuffer instead oXpmReadFileTolmage

To create aiXPM buffer from anXimage, useXpmCreateBufferFromimage.

int XpmCreateBufferFromlmageisplay, buffer_return, image, shapeimage, attributes
Display*display;
char**puffer_return;
XImage*image;
XImage*shapeimage;
XpmAttributes*attributes;

display Specifies the connection to the X server.
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buffer_return Returns the buffer which is created.

image Specifies the image.

shapeimage Specifies the shape mask image.

attributes Specifies the location of a structure containing information (or NULL).

The XpmCreateBufferFromimage works asXpmWriteFileFromimage (page 17), it just writes to a malloc’ed
buffer instead of to a file. The caller should free the buffer usprgFree when finished.

XpmCreateBufferFromPixmap creates alXPM buffer from aPixmap.

int XpmCreateBufferFromPixmagisplay, buffer_return, pixmap, shapemask, attributes
Display*display;
char**buffer_return;
Pixmappixmap;
Pixmapshapemask;
XpmAttributes*attributes;

display Specifies the connection to the X server.

buffer_return Returns the buffer which is created.

pixmap Specifies the pixmap.

shapemask Specifies the shape mask pixmap.

attributes Specifies the location of a structure containing information (or NULL).

The XpmCreateBufferFromPixmap function works aXpmWriteFileFromPixmap (page 17), it just callXpm-
CreateBufferFromlmage instead oXpmWriteFileFromimage . Once again, the caller should free the buffer using
XpmFree when finished.

3.1.6 Functions to deal with XPM files and buffers

As a convenience, tidpmReadFileToBuffer andXpmWriteFileFromBuffer are provided to copy a file to a buffer
and to write a file from a buffer. Thus for instance one may decide t§pm&eadFileToBuffer, XpmCreatePix-
mapFromBuffer, andXpmFree instead oiXpmReadFileToPixmap. On some systems this may lead to a perfor-
mance improvement, since the parsing will be performed in memory, but it uses more memory.

XpmReadFileToBuffer allocates and fills a buffer from a file.

int XpmReadFileToBuffef{lename, buffer_retuin
char*filename;
char**buffer_return;

filename Specifies the file name to read.
buffer_return Returns the buffer created.

XpmReadFileToBuffer returnsXpmOpenFailed if it cannot open the file, returni§pmNoMemory if insufficient

working storage is allocated, aXgmSuccesstherwise. The allocated buffer returned¥pymReadFileToBuffer
should be freed witlpmFree when done.
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XpmWriteFileFromBuffer writes a buffer to a file.

int XpmWriteFileFromBufferfilename, data
char*filename;
char*buffer;

filename Specifies the file name to write.
buffer Specifies the buffer to read.

XpmWriteFileFromBuffer returnsXpmOpenFailed if it cannot open the file, andpmSuccesotherwise.

3.1.7 Miscellaneous functions

To free possible data stored intoXqomAttributes structure usXpmFreeAttributes.

int XpmFreeAttributesdttributeg
XpmAttributes*attributes;

attributesSpecifies the structure to free.

The XpmFreeAttributes frees the structure members which have been malloc’ed such as the pixels list.

To dynamically allocate adpmAttributes structure use th&pmAttributesSize function.
int XpmAttributesSize()
The XpmAttributesSize function provides application using dynamic libraries with a safe way to allocate and then

refer to arXpmAttributes structure, disregarding whether tpmAttributes structure size has changed or not since
compiled.

To free data possibly stored into an arra)XpmExtension useXpmFreeExtensions

int XpmFreeExtensionsktensions, nextensigns
XpmEXxtensiorrextensions;
int nextensions;

extensions Specifies the array to free.
nextensions Specifies the number of extensions.

This function frees all data stored in every extension and the array itself. NofenimateeAttributes call this func-
tion and thus most of the time it should not need to be explicitly called.

To free any data allocated by ARM function use th&XpmFree function.

int XpmFreeptr)
char*ptr;

ptr Specifies the data to free.

The current distribution of théPM library uses the standard memory allocation functions ancipmsé-ree is noth-
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ing else than a define to the standfaed. However since these functions may be redefined in specific environments
it is wise to useXpmFree.

To get data when building an error message, one caXpmse&etErrorString

char *XpmGetErrorString{rrorcode
int errorcode

errorcodeSpecifies theXPM error.

XpmGetErrorString returns a string related to the g¥BM error code.

The XpmLibraryVersion can be used when one needs to figure out which version of the library is in use.
int XpmLibraryVersion()
The value returned b¥pmLibraryVersion can be compared to the valueXgimincludeVersion which is defined

in the header file "xpm.h". These numbers are computed with the following formula:
(XpmFormat * 100 + XpmVersion) * 100 + XpmRevision

Where XpmFormat is the version number of the format, XpmVersion is the library version number (which changes
only if the API changes), and XpmRevision is the library minor version number.

3.2 The Advanced Level Interface

The advanced level interface is a set of functions that applications, such as icon editors, which needs to retrieve all the
information stored in aXPM file and applications which perform data caching can use.

The following subsections describe these functions and how to use them.

3.2.1 The structures

The purpose of the structures defined in this section is to be able tXBtdrénages in memory to avoid any
additional parsing without loosing information such as color defaults, symbolic color names, and comments.

Indeed, considering théPM format one can see that there is a lot more information related to a color than just an rgb
value or a colormap index, tbdmColor structure allows to store the different color defaults, the symbolic name of
a color, and the characters string which represents it.

typedef struct {
char *string; [* characters string */
char *symbolic; /* symbolic name */
char *m_color; /* monochrome default */
char *g4_color; [* 4 level grayscale default */
char *g_color; /* other level grayscale default */
char *c_color; /* color default */

} XpmColor;
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The Xpmlmage structure is defined to store the image data definition with its size, the length of the characters strings
representing each color, and the related color table.

typedef struct {
unsigned int width;
unsigned int height;
unsigned int cpp;
unsigned int ncolors;
XpmColor *colorTable;
unsigned int *data;

} XpmImage

[* image width */

/* image height */

/* number of characters per pixel */
/* number of colors */

[* list of related colors */

/* image data */

The XpmImage data is an array of width*height color indexes, each color index referencing the related color in the

colortable.

In addition, to store all the possible optional data whickRM file may contain, aiXpminfo structure can be passed
to the reading function. This structure can then be given back to the writing function. Comments are limited to a single
strings byXPM format section. If more exist in the read file, then only the last comment of each section will be stored.

typedef struct {
unsigned long valuemask;
char *hints_cmt;
char *colors_cmt;
char *pixels_cmt;
unsigned int x_hotspot;
unsigned int y_hotspot;
unsigned int nextensions;
XpmExtension *extensions;
} Xpminfo;

[* Specifies which attributes are defined */
/* comment of the hints section */
/* comment of the colors section */
/* comment of the pixels section */

/* Returns the x hotspot’s coordinate */

/* Returns the y hotspot’s coordinate */

/* number of extensions */

[* pointer to array of extensions */

The valuemask is the bitwise inclusive OR of the valid attribute mask bits. If the valuemask is zero, the attributes are

ignored and not referenced. This valuemask

had to be part of the structukPl l&inctions modify its value when

returning possible data such as hotspot coordinates or when requested data cannot be returned XRKadit)tary
functions will automatically return the hotspot coordinates since this doesn’t lead to any memory allocation. On the
other hand, comments and extensions are returned only on request.

To set an attribute, set the appropriate member ofpinelinfo structure and OR in the corresponding value bitmask
in the valuemask member. The symbols for the value mask bitspanbhfo structure are:

Symbol Name Symbol Value Related Members Comments
XpmComments (1L<<8) hints_cmt, colors_cmt,
pixels_cmt
XpmReturnComments ~ idem idem Will be unset in case of memory alloca-
tion failure.
XpmColorTable (1L<<15) colorTable, ncolors
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Symbol Name Symbol Value Related Members Comments

XpmReturnColorTable idem idem Will be unset in case of memory alloca-
tion failure.

XpmExtensions (1L<<10) extensions, nextensions

XpmReturnExtensions  idem idem Will be unset in case of memory alloca-
tion failure.

NOTE: In any case thE¥pminfo structure valuemask must be set to some valid value, at least zero, otherwise unpre-
dictable errors can occur.

3.2.2 Functions to deal with XPM files

To create aixpmIimage from anXPM file, useXpmReadFileToXpmimage

int XpmReadFileToXpmImagélename, imageinfo)
char*filename;
Xpmimage*image;
Xpminfo *info;

filename Specifies the file name to read from.
image Specifies the image structure location.
info Specifies the location of a structure to store possible information (or NULL).

The XpmReadFileToXpmImage function reads in a file in th€PM format. If the file cannot be opened it returns
XpmOpenFailed. If the file can be opened but does not contain V& data, it returnXpmpFilelnvalid . If insuf-
ficient working storage is allocated, it retudygmNoMemory. On success it fills in the give{pmlimage structure
and returnXpmSuccess

If the passeXpminfo structure pointer is n®lULL , XpmReadFileToXpmImagelooks for the following attributes:
XpmReturnComments and XpmReturnExtensions and sets possibly th¢pmHotspot attribute when returning.

As specified in the table (page 25), if the data related to the attri¥pieReturnComments andXpmReturnEx-
tensionscannot be returned as requested because of insufficient memory sigradreadFileToXpmimage will

change the valuemask to mention this and will try to continue. So the caller should check on this before accessing re-
guested data.

Note: The valuemask of the passgaininfo structure must be set to some valid value, at least zero, otherwise unpre-
dictable errors can occur.

In addition on systems which support such feat{raReadFileToXpmImagedeals with compressed files by fork-

ing anuncompressor gzip process and reading from the piped result. It assumes that the specified file is compressed
if the given file name ends by ".Z’ or ’.gz'. In case the file name does not edXgpsiReadFileToXpmImage first

looks for a file of which the name is the given one followed by ".Z’ or '.gz’; then if such a file does not exist, it looks
for the given file (assumed as not compressed). And if instead of a fileNldhie is passed t&pmReadFileToXp-

mlimage, it reads from the standard input.
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To write out anXpmlmage to anXPM file, useXpmWriteFileFromXpmImage

int XpmWriteFileFromXpmIimagédilename, image, shapeimage, info
char*filename;
Xpmlmage*image;
Xpminfo *info;

filename Specifies the file name to use.
image Specifies the image.
info Specifies the location of a structure to get information from (or NULL).

The XpmWriteFileFromXpmimage function writes an image out to a file in tkeM format. If the file cannot be
opened, it return€EpmOpenFailed. If insufficient working storage is allocated, it retukpmNoMemory. If no error
occurs then it returnépmSuccess

If the passepminfo structure pointer is ndULL , XpmWriteFileFromXpmimage looks for the following at-
tributes:XpmComments XpmExtensions andXpmHotspot, and writes the related information out as well.

In addition on systems which support such features if the given file name ends by '.Z" or ".gz’ it is assumed to be a
compressed file. ThexpmWriteFileFromXpmlmage writes to a pipe@ompressor gzip process. And if instead
of a file nameNULL is passed tXpmWriteFileFromXpmImage , it writes to the standard output.

3.2.3 Functions to deal with XPM data

To create apmimage from anXPM data, us&XpmCreateXpmIimageFromData.

int XpmCreateXpmimageFromDatita, image, infp
char**data;
Xpmimage*image;
Xpminfo *info;

data Specifies the location of the data.
image Specifies the image structure location.
info Specifies the location of &jpminfo structure to get and store information (or NULL).

XpmCreateXpmlmageFromData fills in the givenXpmIimage structure from the given data. If the data does not
contain validXPM data, it returnsXpmFilelnvalid . If insufficient working storage is allocated, it retutdgm-
NoMemory, on success it returdpmsSuccess

If the passepminfo structure pointer is ndULL , XpmCreateXpmImageFromDatalooks for the following at-
tributes:XpmReturnExtensions, and sets possibly thépmHotspot attribute when returning. As specified in the ta-
ble (page 25), if the data related to the attrid(ienReturnExtensions cannot be returned as requested because of
insufficient memory storag&pmCreateXpmlmageFromData will change the valuemask to mention this and will
try to continue. So the caller should check on this before accessing requested data.

Note: The valuemask of the passganinfo structure must be set to some valid value, at least zero, otherwise unpre-
dictable errors can occur.
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XpmCreateDataFromXpmlmage creates aiXxPM data from arxXmimage.

int XpmCreateDataFromXpmImagkgta return, image, injo
char***data_return;
Xxpmimage*image;
Xpminfo *info;

data_return Returns the data which is created.
image Specifies the image.
info Specifies the location of a structure to get information.

The XpmCreateDataFromXpmlImage function writes out the giveimageto a single block malloc’ed data¥PM
format. If insufficient working storage is allocated, it retuXpsnNoMemory, and return¥pmsSucceson success.

If the passe&Xpminfo structure pointer is ndULL , XpmCreateDataFromXpmImage looks for the following at-
tributes:XpmExtensions andXpmHotspot, and writes the related information out as well.

It is the caller’s responsibility to free the data, usfpgnFree when finished.

3.2.4 Functions to deal with XPM buffers

To create aiXpmlmage from anXPM buffer, useXpmCreateXpmimageFromBuffer.

int XpmCreateXpmImageFromBuffénfffer, image, infp
char*buffer;
Xpmlmage*image;
Xpminfo *info;

buffer Specifies the location of the buffer.
image Specifies the image structure location.
info Specifies the location of a structure to store possible information (or NULL

The XpmCreateXpmImageFromBuffer reads the givehufferto fill in the givenXpmIimage structure. If the buffer
does not contain valiXPM data, it returnXpmFilelnvalid . If insufficient working storage is allocated, it returns
XpmNoMemory, and returnpmSucceson Success.

If the passeKpminfo structure pointer is ndULL , XpmCreateXpmImageFromBuffer looks for the following
attributes:XpmReturnComments and XpmReturnExtensions, and sets possibly thé§omHotspot attribute when
returning. As specified in the table (page 25), if the data related to the attdipmtéeturnComments andXpm-
ReturnExtensionscannot be returned as requested because of insufficient memory sgrag@eateXpmimage-
FromBuffer will change the valuemask to mention this and will try to continue. So the caller should check on this
before accessing requested data.

Note: The valuemask of the passgaininfo structure must be set to some valid value, at least zero, otherwise unpre-
dictable errors can occur.

To create aiXPM buffer from anXpmlmage, useXpmCreateBufferFromXpmImage.
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int XpmCreateBufferFromXpmImade(ffer_return, image, injo
char**puffer_return;
Xpmlmage*image;
Xpminfo *info;

buffer_return Returns the buffer which is created.
image Specifies the image.
info Specifies the location of a structure to get possible information (or NULL

The XpmCreateBufferFromXpmlImage writes out the giveimageto a single block malloc’ed buffer X\PM for-
mat. If insufficient working storage is allocated, it retuxXpgnNoMemory, and returnXpmSucceson success.

If the passeKpminfo structure pointer is ndULL , XpmCreateBufferFromXpmimage looks for the following
attributesXpmComments, XpmExtensions andXpmHotspot, and writes the related information out as well.

The caller should free the buffer usikgmFree when finished.

3.2.5 Functions to deal with X images

To create aixXimage from anXpmlmage, useXpmCreatelmageFromXpmimage

int XpmCreatelmageFromXpmImagkgplay, image, image_return, shapeimage_return, attributes
Display*display;
Xpmimage*image;
Xlmage*image_return;
Xlmage*shapeimage_return;
XpmAttributes*attributes;

display Specifies the connection to the X server.
image Specifies theXpmlimage.
image_return Returns the image which is created.

shapeimage_return Returns the shape mask image which is created if any.
attributes Specifies the location of a structure containing information (or NULL).

From the giverKpmimage andXpmAttributes if not NULL , XpmCreatelmageFromXpmImageallocates colors
and creates X images following the same mechaniskpesReadFileTolmage(page 15).

When finished the caller must free the images uxingstroylmage, the colors usingFreeColors, and possibly the
data returned into thépmAttributes usingXpmFreeAttributes (page 23).

To create aXpmimage from anXImage, useXpmCreateXpmlmageFromimage

int XpmCreateXpmimageFromlmagkgplay, image, shapeimage, xpmimage, attriutes
Display*display;
XImage*image;
XImage*shapeimage;
Xpmlmage*xpmimage
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XpmAttributes*attributes;

display Specifies the connection to the X server.

image Specifies the image which is created.

shapeimage Specifies the shape mask image which is created if any.

Xxpmimage Specifies the location of aspmIimage structure.

attributes Specifies the location of a structure containing information (or NULL).

From the given X images aixghmAttributes if notNULL , XpmCreateXpmImageFromlmagecreates aXpmim-
agefollowing the same mechanismpmWriteFileFromimage .

3.2.6 Functions to deal with X pixmaps

To create &ixmap with its possible related shapemask fronK@mlimage, useXpmCreatePixmapFromXpmIm-
age

int XpmCreatePixmapFromXpmImagigplay, d, image, pixmap_return, shapemask_return, attriputes
Display*display;
Drawable d;
Xpmlmage*image;
Pixmap*pixmap_return;
Pixmap*shapemask_return;
XpmAttributes*attributes;

display Specifies the connection to the X server.

d Specifies which screen the pixmap is created on.
image Specifies theXpmimage.

pixmap_return Returns the pixmap which is created.

shapemask_return  Returns the shape mask which is created if any.
attributes Specifies the location of a structure to get and store information (or NULL).

XpmCreatePixmapFromXpmlmage creates X images callingpmCreatelmageFromXpmImage (page 29) with
the givenXpmimage andXpmAttributes , then it creates the related pixmaps which are returnpokimap_return
andshapemask_returnsingXPutlmage. Finally it destroys the X images wiXDestroylmage

When finished the caller must free the pixmaps uXiRgeePixmap, the colors usinFreeColors, and possibly the
data returned into thépmAttributes usingXpmFreeAttributes.

To create aixpmimage from aPixmap, useXpmCreateXpmimageFromPixmap.

int XpmCreateXpmimageFromPixmajigplay, pixmap, shapemask, xpmimage, attriutes
Display*display;
Pixmap*pixmap;
Pixmap*shapemask;
Xpmimage*xpmimage
XpmAttributes*attributes;
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display Specifies the connection to the X server.

pixmap Specifies the pixmap.

shapemask Specifies the shape mask pixmap.

Xpmimage Specifies the location of aXpmImage structure.

attributes Specifies the location of a structure containing information (or NULL).

From the given pixmaps arpmAttributes if not NULL , XpmCreateXpmImageFromPixmap gets the related X
images by calling{Getimage, then it gives them t¥pmCreateXpmImageFromimage (page 29) to create afp-
mimage which is returned tapmimageFinally it destroys the created X images usiidpstroylmage

3.2.7 Miscellaneous functions

To free possible data stored into)X§omimage structure us&XpmFreeXpmimage.

int XpmFreeXpmimagéfhage
Xpmlmage*image;

imageSpecifies the structure to free.

The XpmFreeXpmimage frees the structure members which areNidt.L , but not the structure itself.

To free possible data stored intoX§ominfo structure us&pmFreeXpminfo.

int XpmFreeXpmIinfoihfo)
Xpminfo *info;

info Specifies the structure to free.

The XpmFreeXpminfo frees the structure members which areMidLL , but not the structure itself.
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