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Copyright

This document is Copyright @ 1991 by Perihelion Software Limited. All Rights
Reserved. This document may not, in whole or in part, be copied, photocopied,
reproduced, translated or reduced to any electronic medium or machine readable
form without prior consent, in writing, from Perihelion Software Limited, The
Maltings, Charlton Road, Shepton Mall~t, Somerset BA4 5QE, UK.

This manual refers to the X Window System VII release 4. The infonnation
within this manual was partially basedon material in the following two documents:
The XLib CLanguageX Interface, byJim Gettys, Ron Newman, andRobert Schei
fler, and The X Window System Protocol, Version 11, by Robert Sc~eifterand Ron
Newman. These two documents are copyright (c) 1985, 1986, 1987, 1988, 1989
the Massachusetts InstituteofTechnology, Cambridge, Massachusetts, The United
States of America, and Digital Equipment Corporation, Maynard, Massachusetts,

_. \ The Uilited States of America. The material was used according to the terms of
the copyrigh~ which grants free use, subject only to the following conditions:

'Permission to use. copy, modify and distribute this documentation (thal is,
the original Mrr or DEC documents) for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in all copies
and that both that copyright notice and this permission notice appear in sup-

\ porting documentation, and that the name of MIT or Digital not be used in
adve~singorpublicity pertaining to distribution of the software without spe
cific, written prior permission. MIT and Digital make no representations
about the suitability of the software described herein for any purpose. It is
provided "as is" without expressed or implied warranty.'

As all X Window System manuals are ultimately based upon the original MIT
worle, a rough similarity between this manual and others describing X is clearly

.~"' unavoidable. Nevertheless, some care has been taken to give the description of
'.....

the material a new slant whilst still describing the same software.
The X Window System software copyright is held by the members of the X

Consortium, formed by MIT and others in 1986. Pennission for the use of X is
granted to any pany interested in implementing it

Hellos C copyright © 1988, COdemist ~td.
Helios is a trademark ofPerihelion Software Limited.
The X Window System is a trademark: of MIT.
Unix and OpenLook are registered ttademarks of AT&T.
Motif is a registered ttademark of Open Software Foundation, Inc.
Microsoft and MS-DOS are registered ttademarlcs of Microsoft Corporation.
TOS is a registered trademark of Atari Corporation.
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Introduction

1.1 What is provided ?

This product is a complete implementation of the XII protocol at both the client
and server ends. It is based on the XII release 4 distribution tapes (patched to
level 18) from MIT and includes all of the features of that server (including the
SHAPE,MULTI_BUFFERING andMrrMlSC extensions), and mostoftheclients.
This product includes all of the libraries and header files necessary to compile X
cHents, including those that use the X toolldt and Athena Widget libraries. The
product makes use of the new features available in Helios 1.2.1 including sockets,

,"--, BSD support, pseudo-terminals, and ethernet supporL

.1.2 What is missing?

This product does not include the files needed for compiling Motifor OpenLook
X clients, these files are scheduled for inclusion in future products. The following
standard X clients are not provided:

xditview Hellos does not currently support DVI format files
xdm Too UNIX specific
xiDit Unnecessary, startx shell script or initre work fine
DBaD Unix style manual pages not supported by Hetia:s
xmh Unix mailer not yet ported to Helios

1



Introduction ~----------2

In addition a large number of the clients contributed to XllR4 tapes have not
yet been ported. All of these clients are available in the public domain, along with
numerous other X programs, games, etc.

1.3 What is required ?

In order to use this package you will need the following :

• A transputer network of one or more T4~5s, TSOOs and / or T805s. Note,
1'2008 and T400s are not supported.

• Helios 1.2.1.

• Lots ofdisc space (preferably > 30 megabytes).

• Lots ofRAM on the transputers (preferably a minimum of2 megabytes per
transputer involved with X).

Optionally you may also want:

• A transputer with gmphics hardware and VRAM and a mouse attached to
your host machine, (in order to ron the X server).

• An ethemet connection supported by the Helios Ethernet Package (in order
to ron X clients connected over the ethemet).

• More RAM (lots more RAM ... ).

• More transputers.

If you want to build your own X clients, or you have a graphics board not
currently supported by this package you will also need :

• The Helios C Compiler (version 2.0 or later).

• The Helios Assembler.

• The Helios Compiler Driver (version 1.46 or later).

• The Helios Assembler Macro Pre-Processor (for making device drivers).
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1.4 What is on the· discs ?

The discs or tape that comes with this package contain the following directories.
These directories are intended tobe installed into yourexisting Helios world. start
ing from the lhelios directory, (file names appear in parentheses) :

Resource files for X clients (Xautbority, Xdefaults, twmrc,
uwmrc).
example X world start up·sbell script (stam).

bin The X server (XbeUos.)

bin/XII The X clients ...
Demos

Info

Bitmap editor
Pont compllez
Benchmarks
Logos
Customisers

Window managers .
Utilities

Clocks

X debugging tools

Text editor
Tenninal emulator
Font tools

Load monitors
Window dump tools

Games

(aquarium, clover, frac, ko, maze,
muocber, plaid, psycho, puzzle, rose,
worm, xeyes, xlade, xlock, xmandel)
(appres, I.Ires, showcols, sbowkeys,
showsnl, xdpyinlo, n.toms, xJscUeDts,
xIsIODts, xlswiDs, xprop, xversion,
xwiDinro)
(atoblD,bibDap,blDtoa)
(bdltosnt, IDklODtdir)
(gbeDcb, xllpert, xbench, xgc)

(hroot, perilogo, xlogo)
(setteys, Duth, xbost, xmodmap,.
xrdb, xset, xsetroot, xstdemap)
(twIII,UWDl)

(xbifY, xeale, xeUpboard,
xeutsel, xrefresb)
(odock, xdock)
(sev, "81, DCope)
(xedit)
(xterm)

(xfd, xfontsel)
(xligbts, xload)

(xpr, xwd, xwud)

(xtrek)
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binlXll'pond

etc

Bitmaps used by the aquarium demo.

Resource files for the X server. (newXrc,
DewXrc.ATW,
newXrc.GDS)

Example initte file. (initrc.x)

examples Sources ofexample X clients . ..
Taking over control of the X server. (grab.e)
Modifying the keyboard map. (setkeys.c)
Athena Widget demo. (bello.c)

,,,-. Load displayer. (xligbts.c)

include Extensions to the Helios ioevents.h header
file (xioeveDts.h).

includelXll Header files for clients using the (C language)
X library and X toolkit library.

includelXIIlXaw Header files for clients using the (C language)
X Athena Widget libmry.

include/XII/Xmu Header files for clients using the (C language)
X Miscellaneous Utilities library.

'~~"

include/XlI/bitmaps A collection of bitmaps ready for use.

includelXlllextensions Header files for clients using the X serves ex-
tensions library.
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lib

lib/XlI

liblXlllapp
defaults

The X libraries .. ~

The resident X library (X, Xlib.def)
The scanned X library (libXll.a)
X miscellaneous utilities (libXmu.a)
X extensions (libXext.a)
X Display Manager Control Protocol (libXdmcp.a)
X Toolkit (libXt.a)
X Athena Widget (UbXaw.a)
Unix emulation (unix.lib)

The device drivers ...
Keyboard drivers (keyboard.d, keyboard.no keyboard.yes)
Mouse driver (mouse.d)
Graphics hardware drivers (newG300.d,
newATW.d, DewGDS.d, Dewsplasb.d, Paratech.d )

MiscellaneolU ...
The X/Helios Window Server (window)
The Hellos ply server (ttysen.bak, tpseudo.dbk)
The Xtrek daemon (xtrekd)

The databases . ..
The XError Message Database (XErrorDB)
The X Toolkit Error Message Database (XtErrorDB)
The colour name database (rgb.dir, rlb.pal, rgb.txt)

Application specific resource files.

lib/XII/fontsllOOdpi Common variable width fonts for 100 dots-per-inch displays.

liblXll/fontsnSdpi Common variable width fonts for 75 dots-per-inch displays.

liblXll/fontslmisc Miscellaneous and fixed-width fonts.

liblXll/fontslr2

lib/XlI/twin

Fonts originally supplied for the XII release 2 server.

Default resource file for the twm window manager.
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local/uTe

locallxsTcldevices

The Imake utility (imake, Imake.rules,
Imake.tmpl, Library.Tmpl, Project.tmpi,
Server.tmpi, helios.cf, site.def).
Header files used by device drivers (bard-
ware.h, md.b, mdkeyboard.h, mdmouse.b,
mdutils.h).

Source code for device drivers ...
Keyboard device driver (keyboard.c)
Mouse device driver (mouse.e)
Generic graphics hardware device driver (generic.c)
Example G300 device driver (newG300.c)
The device driver module header (device.a, device.o)

Source code for tM device driver test harness ...
The harness program (harness, harness.c)
The screen handling routines (screen.c screen.b)
A device driver reset utility (reset-c)

1.5 What are the differences between X for Helios and X for
Unix?

There are several important differences between X nmning under Helios and X
running under Unix. If you are used to X for Unix, or you are reading any of the
books on X nonnally available, you should bear the following points in mind :

• ,There are two X libraries. The first (just called X) is a resident library,
containing the most frequently used X libmry' caUs. The second (called
libXll.a) is a scanned libmry containing all the remaining X library calls.
All X clients must be linked with the first X libmry, (with the option -IX
to the Helios Compiler Driver), but only some will need to be linked with
the second, (using the option -IXII). If you find that the Helios linker is
complaining about missing X library functions, then make sure that you are
linking with the second X library as well as the first. (A resident library is
shared by all programs running on the same processor, a scanned library is
linked in with the program using it, but only those functions actually used
by the program are extracted from the scanned library.) The makefile in the
examples directory demonsttates how to compile an X cHent.
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• The names of some of the standard X11 header files have had to be changed
because they clash with the names ofother header files when the MS-DOS
or TOS filing systems are being used. The files that have changed are :

in include/XII:

Old Name New Name
CompositeI.h Composite.Ih
Composite~h Composite.Ph
ConstrainP.h Constrain.Ph
InttinsicI.h Intrinsic.Ih
Inttinsic~h Intrinsic.Ph
ResourceI.h Resource.Ih

in includefXI1lXaw:

Old Name New Name
AsciiSinkP.b AsciiSink.Ph
AsciiSrcP.h AsciiSrc.Ph
AsciiTextP.h AsciiTexLPh
MenuButtonP.h MenuButton.Ph
Scrollbar~h ScrollBar.Ph
SimpleMen~H SimpleMenu.Ph
TemplateP.h Template.Ph
TextSin~h TextSink.Ph
Vie~h Viewport.Ph

• Similarly the names of some of the X resource files have been changed :

Old Name New Name
.Xdefaults Xdefaults
.Xdefaults-<hostname> Xdef-<hostname>
.Xauthority Xauthority

• Another consequence of these restricted filing systems' is that commands
whose names are longer than 8 chamcters (for example mkfoDtdir) can
only beexecuted from the command line if their name is truncated to 8cbar
acters (mkfontdi) or if the full path nameis given, (/helios/bin/Xl1
Imkfontdir), or if your current directory is the directory containing the
command, (cd IheliosIbin/Xli ; mkfontdir).
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• A bug in the current version(s) of the Helios C Compiler means that the
XtOffsetOf() macro (defined in the header file Inlrinsic.h) does not work with
sub-structures. That is you cannotdoXtQffsetOf( structfred,field.sub..field).
In order to get around this problem, four new macros are provided, (also de
fined in Intrinsic.h), called :

XtOffsetOfMul(),
XtOffsetOfMuIMul(),
XtOf/setOfMulMulMul(),
XtOf/setO/MulArray()

which cope with one, two, and three levels ofsub-fields and a sub-field with
an array as a sub-sub-field, respectively. These macros should be used wher
ever theXtOf/setOf() macro fails to compile, which will most commonly be
in static declarations of the XtResource structure.

• There is a known bug that drawing wide line ellipses can cause the X server
to go into a infinite loop, effectively locking up the transputer upon which
it is running.

• The rootofthe filing system has changed. Whenever you see lUST mentioned
by an X client you should interpret this as lhelios. So for example, appli
cation resources normally reside in the directory'lusrllibIXlllapp-tiefaults
on Unix systems. whereas under Helios, they reside in IhelioslliblXlllapp
defaults.

• The Hellos X servercan support a wide range ofdifferent display types. (de
pending upon the settings in its resource files, and upon which devicedrivers
it loads). Conventional X servers are built to supportonly a small numberof
displays, (that is those supplied by the manufacturer of the computer upon
which the X server is running). Thus the Helios X server can often report
different statistics about the display which it is managing, depending upon
the installation in which it is running.

1.6 What are the differences between X for Helios release 4 and
release 2 ?

If you have used the previous X product from Perihelion Software (which im
plemented release 2 of the XII server and clients), you should be aware of the
following changes that have been made for release 4 :



Introduction 9

• The X server resource file is now called newXrc. (The previous release used
a resource file called Xrc). The fonnat of this file has changed considerably
from the release 2 version. In particular.

- keywords no longer have to be in upper case, (in fact keywords are
now case insensitive).

- Comments start with a hash cluuacter (#) and extend to the end of the
line.

- The first (uncommented) occurrence of a keyword is the one that is
used. Any subsequent occurrences are ignored, (and no warning is
produced).

~ Variables take the fonn <keyword> = <value> where <keyword>
and <value> are sequences of alpha-numerics. underscores. periods
and forward slashes.

- If other characters are required in either field they should be enclosed
between double quotes ('').

. .

- The sequence \ <char> is treated as <char> except that <char> is
treated as if it were an alpha-numeric. (Note the sequence \# is treated
as an alpha-numeric, not the start of a comment). A backslash can be
inserted by the sequence \ \ .

- White space between <keyword> and the equality sign. and white
space between the equality sign and <value> is ignored.

- An alternative fonn of just <keyword> with no equality sign is also
accepted. This fonn specifies a boolean variable (switched on).

- The form!<keyword> specifies a boolean variable (switched oft).

• The X toolldt and Athena Widget libraries now work, and do not leak mem
ory.

• This release is much bigger, both in tenns ofdisc space used, and in terms of
memory requirements. The X server cannot be practically run in less than
2 megabytes of RAM, and most X clients will need at least a megabyte of
RAM in order to run.

• The release 2 fonts are provided (in the directory IheliosllibIXl1/fontslr2),
but they are not included in the X server's default font path. They can be
added by the command:

zset fp+ Ihelios/lib/Xl1/fonts/r2
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• Graphics hardware device drivers are now also responsible for putting en
tries into the colour lookup table(s) on the hardware board. This means that
(in theory) any kind ofCLUT can be supported, and the hardware driver can
do things like synchronising installing CLUT entries with the frame ftyback
events.

• The directory structure has been reorganised to more closely resemble the .
directory structure used by Unix implementations of X. In particular the X
clients directory used to be called lhelioslxclients whereas it is now called
Ihelioslbin/Xl1 and the X fonts directory used to be called lhelioslfonts
whereas it is is now called IhelioslliblXlllfontslr2.

• The X server no longer supports the Hellos GSP model. It is no longer
possible to use the 18 Ix command to see which clients have contacted

,r the X server, and clients cannot taJk: direcdy to the server via the Read()
and Write() system calls. This also means that·the X libmry macro called
ConnectionStream() is now called ConnectionNumber and that it returns a
POSIX level file index, rather than a Helios level Stream pointer.
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Installation and Configuration

This chaptercovers all thatyou need to know about installingand configuring your
X world. The chapter is best used by readiDg it through completely first, and then
following the instructions on Installation in Section 2.1.

2.1 Installation

In order to install X you should follow these steps:

1. Read Chapter 1 then this chapter.

2. Make sure you have sufficient resources available. For example, do you
have enough disc space, the right version of Helios, a gmphics TRAM, a
mouse, etc?

3. Make a backup of the discs or tapes (just in case...).

4. Start Hellos. Run loadpac and select option 4 (install software) then option
11 (install the X Window System). You will be prompted to insert the in
stallation discs (in order) and messages will explain exactly what is going
on. The entire process will take about one hour, so be prepared for a long
wail

s. If you have not done so already, reboot Helios.

11
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6. Follow the notes on Configumtion in Section 2.3. In particular make sure
you have edited your host.con file (section 2.3.3 and your newXrc file (sec
tion 2.3.1.

7. If your graphics hard.ware is not one of those supported by the Helios X
package you will need to make a graphics hardware device driver. See Sec
tion 2.7.

8. Try starting the X server. for example:

remote -d <graphics transputer>
Ihe1ios/bin/Xbe1ioa

Ifit works, the screen ·on the monitorshould be cleared to a grey cross-hatch
pattern and a cursor shaped like a black X should be in the top left hand
quarter of the screen. The X server should have printed out the following
messages (or something very similar):
X: loacl1Dg ~.oazc. file: l"lio.I_a/~a••• loaclecl

X: loacl1Dg & ... ba£f'.z dzl..z: DetlQ300.d••• 1oac1ed

z: loacl1Dg k.yboazd c1z1".z: keyboazcl.cI••• loaclecl

z: loacIiDg .,... clzl..z: ~WI•• cI•••1oaclecl

X: J:..cIiDg fold: cliJ:ec*ozy /Jael108/1ib/X11/£or&./aJ..a/EOB~••cI1~••• aaaoeecleci

X: ~..cI1Dg fold: ali•• f11. Ih.ll0./11b/X11/foD~./75dpl/£ollt:•••ll••••••uca..cIecI

X: ZeacliD9 fOE .lia. .f11. Ibuio./11b/X11/foDt./l00clpl/~oDt:••all••••••110.....

:1:: Sezyer Ready

9. 1iy starting an X client, for example:

/helios/bin/Xl1/ico -display helios:O

(1bis should create a black window with a white. wire-frame icosahedron
bouncing about inside iL)
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10. Reboot Hellos and then follow the notes on starting X in Section 2.4.

11. If you wish to run the game xtrek you will need to have installed the Helios
Ethernet Package and you will need to add the line:

xtrek stream tap wait guest Ihelios/lib/xtrekd
xtrekd

to the file lhelioslliblinetd.conf.

You s~ould now have successfully installed X.

2.2 Installing X in a restricted space

If you have a limited amount of disc space in' which to install X you could try
some of the options mentioned below. It is usually best to install all of the X
release first, and then remove files as necessary, rather than perfonning only a
partial installation, which could leave some critical files uninstalled.

FONTS (lheliosllibIXll/fonts) .

The X server comes supplied with a large number of fonts, but it does not
actually need all of them in order to work. The mise directory should notbe
deleted, but the other three (r2, lOOdpi, 75dp,) can be removed (probably in
that order). If you remove some files from any of these directories, but you
do not delete itentirely then you should run the command mkfontdir. Ifyou
delete any of the directories l00dpi, 75dpi, or mise then you must create a
dummy directory to replace them. To do this type :

cd Ihe~ios/lib/Xl1/fonts

mkdir <Dame-of-de1eted-foDt-directo~>

cd <name-of-deleted-font-directo~>

cat > fonts. dir
o <retuxn> "<CTRL-D>
touch fonts.alias

The font directories are :

"Name Size
r2: 2.3 megabytes
lOOdpi: 3 megabytes
75dpi: 2.5 megabytes
mise: .7 megabytes
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COMMANDS (Ihelios/bin/Xll)

Alarge numberofcommands areprovided with the Xpackage, however few
of them are really essential. The bigger commands tend to be the ones that
use the X toolkit and Athena Widget libraries. You will probably not want
to delete the commands xterm (tenninal emulator), twm (window manager),
andxset (display configurer).

Name Size
appres: 190 kilobytes (simple resource displayer)
aquarium: 200 kilobytes (simple fishy demo)
clover: 208 kilobytes (simple and buggy colour demo)
listres: 365 kilobytes (simple resource displayer)
oclock: 211 kilobytes (nice circular clock:)
xbiff: 218 kilobytes (simple file monitor)
xcalc: 250 kilobytes (simple desktop calculator)
xclipboard: 301 kilobytes (simple cut and paste tool)
xclock: 217 kilobytes (simple clock)
xcutsel: 238 kilobytes (simple cut and paste tool)
xedit: 313 kilobytes (basic editor program)
xeyes: 213 kilobytes (nice moving eyes demo)
xfd: 258 kilobytes (useful font displayer)
xfootsel: 287 kilobytes (not quite as useful font displayer)
xgc: 369 kilobytes (benchmarking program)
xload: 233 kilobytes (unimpressive load monitor)
xmandel: 254 kilobytes (standard mandelbrot demo)
xscope 112 kilobytes (X server debugging tool)

LIBRARIES (/he/ios/lib)

If you do not intend to compile any X clients under Hellos, then you can
remove the header files and libraries that they would need. (Do not delete
the resident X library thelios/liblX, as this is needed by compiled X clients.)

Name Size
libXll.a: 294 kilobytes (scanned X library)
libXaw.a: 305 kilobytes (Athena Widget library)
libXLa: 390 kilobytes (X toolkit library)
libX*.a: 184 kilobytes (remaining X libraries)
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HEADER FILES (lhelioslincludeIXll)

Again if you do not intend to compile any X clients under Hellos then you
can delete the header files that they would use.

Name Size

*.h: 498 kilobytes
*/* .h: 304 kilobytes

DEVICE DRIVERS (Iheliosllocallxsrc)

If you have adevice driver that works with your display hardware then you
will not need to build yourown, and you can delete the directory containing
the sources of the example drivers. .

Name Size
xsrc: 273 kilobytes

X SERVER (lhelioslbinlXhelios)

If you do not have any gmphics hardware in your processor network, then
you may not want to run the X server and instead just have your X clients
connect to an X server somewhere else 00' the etherneL In this case you can
delete the X server object code and its device drivers.

Name Size
Xhelios: 482 kilobytes

2.3 Configuring the X server

This section describes how the X server can be configmed to suit your environ
menL 'Ibis is basically done by editing various text tiles that control the behaviour
of the X server.

2.3.1 The X server resource file

Once started up the X server win attempt to read in a resource file called newXrc.
This file specifies many of the configurableoptions in the X server. The file itselfis
fully Commented. explaining what the options are and what values they can have.
A list of those options which apply specifically to the X server, (rather than to any
of the device drivers loaded by the X server), is set out below:
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auto_repeat_delay

This is the time (in milliseconds) before a key which is being held down
will start to generate repeat key press events.

auto_repeat_interval

This is the time (in milliseconds) that will elapse between key press events
generated by the auto-repeat feature.

auto_repeat_filter

This is a list of ASCII codes for keys which should not be allowed to auto
repeat

bardware device-
(-L This is the file name of the hardware device driver that the X server should

use to control the display. Cmrently device drivers are provided for graph
ics cards based on an lNMOS G300 TRAM (newG300.d) and the SPLASH
card from Tektite (newsplash.d). In addition untested drivers are supplied
for the Atari nansputer Workstation (newANd), the ParsyTec GDS graph
icsboard (newGDS.d) and the Parateeh GM8103/PSG8103 graphics card
(Parateeh.d).

keyboard_device

This is the file name ofkeyboard device driver that the X server should load.

mouse device

This is the file name of mouse device driver that the X server should load.

There are many more parameters in the newXrc file, but these are used by the
various device drivers loaded by the X server, and not by the X server itself.

The X server will100k in the following places (in order) when trying to load a
newXrc file:

1. The file specified by the X server's command line option -newXrc.

2. The file specified in the environment variable NEWXRC.

3. The X server's cmrent directory.

4. Theuser's homedirectory (as specifiedby theenvironmentvariableHOME).

S. The file IheliosletclnewXrc.
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2.3.2 Command line options

The X server understands a large selection of options on its command line. The
fun list can be found by running the X server with the -help option, or by reading
the X server's manual page. This section lists a few ofthe more importantoptions,
including a couple which do not appear in the standard Unix implementation.

be
Enable bug compatibility mode (for buggy release 2 and 3 X
clients).

-bs

Disable backing store support (saves memory).

-Ip <string>
Specifies the default font path.

-In <string>
Specifies the default font (normally fixed).

-su
Disable save under support (saves memory).

:<Dumber>
Specifies the screen number of the server.

notcp
Do not try to cteateasocket in the Internetdomain. (This option
is useful ifyou do nothave the Helios Ethernetproduct) [Helios
Specific]

-newXrc <path>
Specifies the path name of the X server's resource file (see Sec
tion 2.3.1). [Hellos Specific]

2.3.3 The Helios VO server resource file

The Helios I/O server resource file (nonnally called lhelioslhost.con) contains var
ious parameters that control how Hellos interacts with its host computer, (usually
a PC or clone). If this host machine is being used to provide the mouse and key
board input to the X server, (the usual situation), then certain parameters in the
host.con file can affect how the X server behaves. These parameters are :
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Xsupport

This must be enabled (that is there must be no hash (#) signs between this
parameter and the startof the line). This parameter tells the Helios 10server
that the X server will be requiring the keyboard and mouse services.

mouse resolution

This specifies how far the mouse can be moved (on your desk top) before it
will send a mouse motion event to the Xserver. A smaller number means
finer grain mouse movements. but lots more messages will be produced,
possibly slowing down disc access.

mouse divisor

This specifies by how much the distance moved by the mouse on the desk
(.-., . top should be reduced when reporting a mouse motion event to the Xserver.

A smaller number means that slight movements of the mouse will cause the
cursor on the screen to move further.

It is recommended that you set the mouse_divisor to the value 1 (one) and the
mouse_resolution to 4 (four) for the best results. In addition, if you are using the
Microsoft Mouse Driver, then it is recommended that you turn off the acceleration
provided by that driver. This can usually be done by changing the command:

RBN C:\MOOSB1\SBTSPBBD /P2 /PC:\NOUSB1\mousepro.fil

in the autoexec.bat file to the line:

C:\MOUSB1\SBTSPBBD /P4 IrC:\HOUSZ1\mousep~o.fil

In addition if the X/Helios Wmdow Server is being used, (see the Section 2.4)
. then the following parameter must be commented out of the host.con file:

Server_windows

This parameters tells the Helios I/O serVer to implement its own Iwindow
service, rather than allowing the X/HeliOs Window service to create win
dows.

2.3.4 Environment variables

The X server uses two environment variables t HOME and NEWXRCt both of
which are covered in Section 2.3.1 describing the newXrc file.
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2.3.5 Keyboard device driver

The X server comes supplied with two versions of the keyboard device driver,
(called keyboard.no and keyboard.yes) in the directory lheliosllib. The file Icey
board.yes is a full implementation ofan X keyboard device driver. If it is used the
X serverwill take over complete conttol ofthe keyboard, and X clients will be able
to receive keyboard events whenever any key is pressed. The file keyboard.no,
however, is a fake. It causes the X server to receive its· information about the key
board by ~ding from its standard input, (just like any ordinary program). This
means, for example, that X clients will never see function keys, cursor keys, con
trol characters, etc. Instead they will just receive the normal alphabetic, numeric
and punctuation keys. The purpose of this fake keyboard driver is to allow the X
server to be run from a normal Helios session, (that is one that was started without
starting up X), and to allow the Helios session to retain control ofthe keyboard, so
for example ALT-Fl can still be used to switch between windows t whilst also al
lowing Xclients to receive keyboard input whenever the user types at the X server.
The X serveractually loads a file called lhelioslliblkeyboard.d for its device driver,
unless overridden by the Xserver resource file, so you should check which of the
two keyboard drivers has been copied ooto this file before starting the X server.

2.4 Starting X

There are two basic ways of starting an X world under Helios. The first is have
the X server start up automatically when Hellos is booted. The second method is
to statt up Hellos first (without starting X) and then to run a shell script to start
up the X world The former method is much easier from a user's point of view,
whereas the latter makes debugging much easier if things go wrong.

A word ofwarning about two of the X clients. The X terminal emulatorxterm
and the lBb Window Manager twm both produce status information whilst they are
starting up. This is because both oftheseclients have long initialisation sequences,
and the messages are there to confirm that they are still worldog. The messages are
produced on stde" and can be removed by redirecting the output of the command
to lnull, for example:

ztezm >& Inull

2.4.1 Starting X automatically (the XlHelios window server)

In order to do this the file host.con (normally found in Ihelios) must be edited
to comment out the line starting Server_windows. This will allow the X/Helios
Window Server (the tile lhelioslliblwindow) to be ron. This program wiD read in
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the X server resource file IheliosletclnewXrc. (Note that this is the only version
that will be read, no command line or environment variables exist to change this.)

This file is examined to find the parameters processor, (which tells the window
server upon which transputer it should run the X server), and progname, (which
tells the window server the name and location of the object code for the X server).
The window server will then start an X server, wait for it to start up, and then
create a window on the X server, inside ofwhich the Donnal Hellos login program
will be run. Users can then log in to Helios as normal.

In order for this start up method to work, the full keyboard device driver must
be installed. To make sure, type:

cd /hellos/lib
cp keyboard.yes keyboard.d

r' - Note'that the terminal emulator usedby the window server is not Xterm, but its
own built in emulator (which is much smaller!) You can still run Xterm, however.
simply by invoking it from the command line once you have logged in.

2.4.2 Starting X manually (the startx script)

For more control over what is started and when. you may prefer to start up Helios
first and then start up the X world by hand. The shell script lhelioslstartx is pr0

vided as an example of how to do this. The script needs editing before it can be
used. You should read the script, make any changes necessary and then try nmning
it. If things do not work, try running the commands individually.

This method is amenable to running with either form of keyboard driver, al
though if the fake keyboard driver is used then once the X server has started you
will still be able to type commands to the normal Hellos environmenL

2.4.3 Starting multiple X servers

You can run multiple Xservers in the same Hellos network. In order to do this you
will need multiple graphics cards, (that is you cannotrun two Xservers on thesame
graphics card). Each X server is started up with a different display number, and

· then this number is used by X clients to distinguish which display(s) they wish to
contacL For example if you have a Helias network with two, graphics cards Called
fred, and jimthen you could start up two X servers with the commands :

remote -d fred Ihelios/bin/Xhe1ioa :0
remote -d j~ /helios/bin/Xhelios :1
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Theseservers can then be contacted by Xclients with display names ofHelios : 0
(for the X server running on the processor called fred) and Belios : 1 (for the
~ server running on the processor called j 1m).

2.4.4 Not starting any X.servers

If you have the Hellos Ethernet package ins~led and your Hellos network is con
nected up to the ethemet, then you can run X clients on the Helios network, dis
playing their output on X servers connected elsewhere on the ethemet. Thus you
may not want to run an X server under Hellos at all. Note that the reverse is also
true. If you have one (or more) Xservers running on the Hellos network, you can ..w··

run X clients elsewhere on the ethemet displaying their output on the Helios X
servers. In fact you can have all possible combinations going on simultaneously!

2.5 Configuring X clients

X clients also have a range of ways in which they can be configured. This section
describes what they are and how to use them.

2.5.1 Shell parameters

In order to be able to execute X clients you must have either set your cwrent di
rectory to the directory c~ntaining the clients, (using the cd command), or (more
commonly) you must set your shell's search path to include the directory contain
ing the X clients. The latter method can be done by editing the file --/.cshrc. If this
file has a command along the lines of: ••t. path = (. /hel.1oa/local/bUl
/hel.1oa/bin) then edit it to read: ••t, path == ( • /helJ.oa/local/bUl
/hellos/bin Ihel~o./bin/xl1)

If the "/.cshrc file does not contain a line setting up the path variable then you
should add a line that looks like the second version of the set path command
above.

W~lst you are editing the file ~/.cshrc you should also add the line:

setenv DISPLAY helios:O

This line tells X clients which X server they should contact, (unless the client has
an option on its command line to override this).

Once you have finished making changes to the --I.cshrc file you should save it
and then type :

source -/.cshrc
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2.5.2 The Xdefaults file

Most X clients can be configured in two ways. Firstly by options specified on their
command lines, and secondly through a resource mechanism provided by the X
library. This second method takes the fonn of a file called Xde/aults that should
be located in the user's home directory. (Note that the following description is an
abbreviated explanation of how the Xde/aults mechanism works. For a complete
description you should consult one of the various books available on the X library.
See Appendix A for a bibliography.)

The Xdefaults file contains lines in the following format :

<program name>*<program resouJ:ce>: <value>

So, for example to set the foreground colour of the Helios terminal emulator, (the
, ....\ terminal emulator used by the X/Helios Window Server), the line should read :
i

tezm*:foreground: b1ack

Spaces between the various components are optional, and are ignored when pars
ing the file. Ifno program name is given then the resource applies to all programs,
hence:

*foreground: blue

Sets the foreground colour of every X client (that actually uses a foreground re
source) to be blue. If there are clashes9 then the more specific case will prevail.
Thus if both of the above lines were in the Xde/aults file, then terminal emula
tor would still have a black foreground, whilst everyone else would have a blue
foreground. The order that the lines appear in the Xde/au'ts file is not impottanL

2.5.3 Host specific defaults

The fileXdefaults is read by the X Iibmry, not the Xserver. This means that the file
must be accessible to the X client, wherever that may be mooing. In a networked
environment the X client could well be running on a different processor, (and
under a different filing system), from the X server. The X library thus provides
a mechanism for specifying defaults that are specific to an X server, rather than
an X clienL What happens is that after opening the file Xde/aults the X library
will try to open a file called Xdef-<name-o/-X-server~s-host-machine>. This file
must also be in the home directory of the X client (not the X server.) Thus if
the X client is running on a machine calledIred and the X server is running on a
machine called jim, then the X library will try, to open the files $HOMEIXde/aults
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and $HOMEIXde/-jim, both in/red's file space. If there are any clashes between
the two default files then the host specific version will take priority.

Note Unix versions of the X libmry call these files Xde/aults and Xde/aults
<host> respectively. The names have been changed by the Helios version of the
X library, to avoid problems when the MS-DOS filing system is being used.

2.5.4 Application specific defaults

x clients that have been built using the X toolkit, have a third potential source
of default values. These are the files kept in the directory IhelioslliblXlllapp
defaults. These files provide resource values, (in exactly the same format as the
Xdefaults file) on a per-application basis. Each file is named after its application,
(with the first two letters capitalised), and contains resources specifically for use
by that application. Thus if you have an application caned/red, which uses the X
toolkit, then during/red's start up, the X toolkit will attempt to load a file called
IheliosllibIXll/app-de/aultsIFRed. Entries in this file will take precedence over
entries in either of the Xde/aults files. The point of this mechanism is that parsing
the various defaults files is a slow and compute intensive operation, so reducing
the amount of information that has to be parsed on a per-client basis is a definite
win.

2.5.5 Window manager resource files

The X window managers avoid the use of the Xdefaults mechanism altogether
by having their own resource files. These files have quite a different format, and
are parsed by the window managers themselves. These files are fully documented
in the manual pages of the window managers, so only a brief summary follows

lr-, here. The files (called uwmrc for the uwm window manager, and twmrc for the
twm window manager) basically work by defining what should happen when a
mouse button is pressed somewhere on the screen. The resource files distinguish
between which mouse button was pressed, which modifier keys on the keyboard
were pressed at the time, (control, shift, etc), and where the mouse was on the
screen, (over the background, over a window, over an icon, etc). The window
managers provide a rangeofbuilt in functions, (such as resizing a window, turning
a window into an icon, etc), and they also provide the possibility ofdefining menus
that should appear when button is pressed. These menus can then run further
window manager commands, or they can provide slrings to be executed by the
Hellos .shell. The files are always kept in the user's home directory, and they are
entirely text based, so that they can be easily edited.
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2.5.6 Environment variables

The following environment variables affect clients using the X library :

DISPLAY

This is the (default) name and screen number oCthe X server to be contacted
by the X client.

HOME

This is used to locate the user's home directory (when searching for the
Xdefaults file).

USER

If$HOME does not exist then the X library mes 10 use $USER instead.

XENVIRONMENT

If this variable exists it is used as the path name of the host specific defaults
file, rather than $HOMEIXde!-<host>.

RESOURCE NAME

If this variable exists, it is used instead of the client's name when parsing
the defaults databases.

XAUTHORITY

If this variable exists then it is used as the path name for the X Authorisation
Database.

In addition if the client uses the X toolki~ the following extra environment
I''--·~' variables may be used :

XUSERFILESEARCHPATH

If this variable exists then it specifies the path name of the application spe-
cific defaults database. "

XAPPLRESDIR

If $XUSERFILESEARCHPATH does not exist, and this variable does ex
ist, then it is used as the pathname of the directory to be searched for the
application specific defaults.

LANG
If it exists this variable is used to set up the Janguage field of X toolkit's
XtPerDisplay structure.
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XFILESEARCHPATH

If it exists, then this variable is used as a prefix to all the filenames located
by the X toolkit.

2.6 Problems starting X

If you have problems starting or configuring your X world then this section may
help. The section tries to identify common problems and their solutions, but if
you are still stuck then contact your distributor. If you have a support contract
with DSL, you can also contact them for help.

• Exec Format Error

This usually means one of three things. Either the command you just tried
to run is corrupt, (maybe because you ran out of disc space when copying
it onto your hard disc, or because it was copied in ASCII mode and not
BINARY mode), in which case you should check the size of the program
against the size of the original and if necessary copy it again. Alternatively
there may notbe enough memory lefton theprocessor upon which you want
to run the command. (You can check the amount of memory left using the
map orfree commands.) Try mnning the program on a different processor,
or removing a few programs that are already running on that processor. An
other case when this error message can occur is when the program needs a
resident library in order to ruo, and that library is not present in lheliosllib.
You can check which libraries the program is trying to load by using the
C1RL_SHIFr-L key sequence and watching the messages appearing on the
Helios Server window.

• X Server hangs up loading mouse driver

This usually occurs when Xsupport has not been enabled in the host.con file.
Locate this file (it is usually in the directory lhelios) and edit it. Make sure
that the line containing the word Xsupport does not have any hash signs (#)
at the start.

• Command notfound

Make sure you have the directory containing the command in your search
path. All the X clients are located in the directory IhelioslbinlXll. You can
add this directory to your search path with the commands:

set path = ($path /belios/bin/Xl1)
rehash



...•

(You can put these commands in your cshrc file so that they are executed
every time you stan up a Helios shell.)

Another possible problem is that if the command has more than eight char
acters in its name then the Helios shell may not be able to find it. (See the
note in Section 1.5.)

• Xterm does not start

The X terminal emulatorprogram (xterm) needs the Hellos ~eudo terminal
server in order for it to work. This server is nonnally supplied with the
Helios Ethernet package, but ifyou have not purchased this you can use the
backup versions supplied with the X package. First check to see ifyou have
the files lhelioslliblttyserv and Iheliosllibllpseudo.d. If they are missing then
type:

('. cd Ihel.iosIlib
cp ttyserv.bak ttyserv
cp tpseudo. dbk tp••ud.o. d

If the Xterm progmm is working it should display the following messages
whilst starting up :

Xterm: starting
Xterm: initial-ising X toolkit
Xterm: initialised X toolkit
Xterm: getting resources
Xterm: got resources
Xterm: getting a terminal
xterm: spawning a child
xterm: chi1d spawned
Xterm: Ready

• Lots ofcarriage return characters (C1RL-M) in a textfile

This can happen as a consequence of the way MS-DOS stores text files.
The Helios utility xlatecr can be used to remove these unwanted characters.
Simply type: .

zlatecr <name-of-bad-file>

2.7 Making your own hardware device driver

Ifyou have a graphics card that is not currently supported by the Helios Xpackage
you will need to create your own device driver for it. This is not a difficult task.
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In order to complete the task you will need :

• The Helios C compiler, Helios Assembler, Helios Compiler driver, and pos
sibly the Helios Assembler Macro Pre-Processor.

• Knowledge of how to drive the graphics card, (preferably in C).

• The example device driver sources (supplied).

The directory Iheliosllocallxsrcldevices contains a skeleton form ofan X graphics
hardware device driver (called generic.c) and an example of a working device
driver for the INMOS 0300 gmphics chip (callednewG300.c). What you need to
do is as follows :

1. cd to lheliosllocallxsrcldevices

2. Copy generic.c or newG300.c to <youT-device-name>.c

3. Edit <your-device-name>.c to implement the three functions requ~, (see
below).

4. Editma/ceftle and change the variable PROGRAM to match the name ofyour
device driver. .

5. Compile your device driver object code, (type make <your-device
name> •0) and fix any simple bugs, typos, etc. Note the header files used
by the code are in the parent of the current directory.

6. Link: your device driver, (type make). If the linker complains about

Symbo1 '.<zyz>' undefined - set to zero

where <xyz> is a system function call, it means that <xyz> is missing
from the file device.a. Edit device.a and create a stub for <xyz> (in exactly
the same as there is already a stub for Malloc and Open). Re-make device.o
(for which you will need the Helios Assembler Macro Pre-Processor) and
then relink your device driver.

7. Copy newXrc to newXrc.G300

8. Edit newXrc and replace all of the 0300 specific panuneters with comments
and default values for the parameters used by your device driver. Also
change the value of the hardware_device parameter to match the name of
your device driver.
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9. Run the program harness (located in the current directory) which will at
tempt to load your device driver and use it to initialise the graphics hard
ware. The program will tty to identify any device specific parameters and
allow you to change them dynamically. When it is working the program
fills the screen with vertical columns of solid colour (ranging from black to
through to brightre~ then black through to bright green, then black through
to blue, and then repeating) with a solid white border (4 pixels wide) all the
way around the outside.

10. When everything is worlcing correctly copy the file newXrc to lheliosletc or
wherever it ought to be installed. Copy your device driver to Ihelios/lib and
try starting the X server.

11. Ifyourkeyboard and I or mouse are notattached to the Hellos I/O server then
you will need some way of attaching them to the X server. You can either
attempt to implement the lkeyboard and lmouse services as provided by the
10 server, or you can create your own keyboard and mouse device drivers
based on the files keyboard.c and mouse.c~ If you do this be sure to edit the
newXrc file to set the parameters keyboard_device and mouse_device.

The graphics hardware device driver provides three functions to the X server,
all of which are documented here :

DevClose

This function is called by the X server when it wishes the graphics hardware
to be shutdown. Currently this function will not be called. but it should be
supported to enable compatibility with future versions of the X server.

DevOpen

This function is called when the X server wishes the graphics hardware to
be initialised. The function is passed two. parameters, pdev (which can be
ignored) and pinto. The second parameter can be used to access the con
tents of the X server's resource file in order to obtain the values of param
eters used by your device driver. This function must perform two actions.
It must initialise the graphics hardware, (apart from the colour lookup 18
ble(s», taking note of any parameters set by the user in the newXrc buffer,
and it must allocate and fill out a Hardware Device structure. This structure
is documented in the file lheliosllocallxsrclhordware.h and contains fields
that tell the X server about hardware dependent information. The function
must return a pointer to this filled out structure.



DevOperate

This function is called whenever the X server wants to install values into the
colour lookup table(s) provided by the graphics hardware. (roo X server
will never want to read these values.) The X server will try to batch up
multiple requests to change entries in the CLUT, so that they can all be
perfonned together. The fannat of the request is defined in the file
Ihelios/local/xsrelhardware.h.

Note, all device drivers must be compiled with a special option to the Helios
C Compiler (-m) which means that static variables are Dot allowed. If you need
to pass infonnation between the various functions you must use the pprivate field
of the Hardware Device structure.
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Programming With X Under Helios

This chapter describes how ~ compile X clients under Hellos. It covers the prob
lems you are most likely ~ encountered, and describes one of the example pr0
grams provided.

3.1 How to compile X clients

X clients should be compiled by using the Helios Compiler Driver. All of the
programs should be linked with the resident X library, and ifnecessary the scanned
X libnuy. A typical command line will look like this :

c c1ient.c -0 -1Xl1 -LX -0 c1ient
If the client uses the X toolkit and I or the Athena Widget library, then these

libraries should be linked in. The command line for a typical large X client will
look like:

C *.0 -0 -LXaw -1Xt -LXezt -lxmu -1Xl1 -lX -0 client

The Helios Compiler Driver has a large range of options, and is fully docu
mented in the Helios Encyclopaedia. The program emulates most of the features
of the Unix cc command, (including the features specified in the POSIX stan
dard). X clients, can, if you wish, be compiled by hand, (that is directly invoking
the Helios C Compiler and Helios Assembler), but this is a tedious and errorprone
operation.

·30
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3.2 Compiling Unix based X clients

Helios, with its support of the POSIX standard, and its BSD emulation library, is
now very close in its programming interface, to Unix. The major problems that
you are likely to come across whilst porting X clients to Helios are as follows :

Earlier X releases
This package implements XII release 4. X clients written for earlier re
leases, or for earlier versions of the X protocol, may encounter some prob
lems. In particular, release 4 is more sUict about adherence to the XII pr0

tocol, and clients which assume, for example, that all the bits in a pixel can
be specified as I ..0' will not necessarily work. For these clients, either
fixing the i,ncorrect assumptions, or enabling the bug compatibility mode of
the X server (by typing zset be) is the best answer.

ANSIC

The Helios C Compiler is a strict ANSI C compiler. It does not have a
K&R option, and it tends to produce lots ofwarnings even from the simplest
program. A lot of these warnings can be suppressedby the -wA to theHelios
Compiler Driver, and others can be safely ignored. Enor messages starting
with the words Serious Error, however, must not be ignored as they win
prevent the code from compiling.

Stack

Helios does not operate in a virtual memory environment, and so the stack
of executing programs cannot be extended whilst the program is running.
The Helios Compiler Driver automatically gives X clients a stack size of
10 lcilobytes, but for very big X clients, (or highly recursive ones), this may
not be enough. The stack size can be changed at compile time by the -s
<number> option to the Helios Compiler Driver, or by using the

objed -1 -8 <number> <program-name>

command after the program has been built. If the program does ron oot- ",'
of stack, then either it will simply crash, (having walked over the memory
used by its vector stack), or ifyou are lucky, it will give you a message about
stack overflow and then terminate.

Memory
Another consequence of the lack of virtual memory is that programs "have
complete access to the entire address space, and can easily corrupt the op
erating system or any other running program. Programs should be very
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careful to avoid writing through NULL pointers t using memory after it has
been freedt for example :

free ( node ); node = node->next;

or freeing static data :

free ( "Hel~o Wor~dtt ) i

fork()

Helios does not support the/ork() system call. It does support vfork() (with
the provision that the vfork(), and subsequent exec() calls both take place
inside the same function). If your program cannot exist without the /or"()
you should investigate the Fork() system call, but be prepared for a long
hard battle.

BSD Emulation

If you wish to use the BSD emulation features of Hellos then your C pro
grams must be compiled with the -D BSD set and linked with the BSD
emulation library, (-lbsd).

Variable Arguments

The way variable arguments are handled in ANSI C differs slightly from
K&R C. The follow shows an example of a function written in both K&R
CandANSIC:

'* K&R style */

#include <varargs.h>

void
debug( (onnat, v8_aliSt )

const char • format;
va_del

{
va_list args;

vfprintf( stderr, (onnat, args );

/* ANSI style */

#include <stdarg.h>

void
debug( const char • (onnat,

va_start( args, format );

vfprintf( stderrt format, ar:
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fpute( '\oJ, stderr);

return;

} /* debug */

fputc( '\0', stderr);

return;

} /* debug */

Sbared Memory

Helios does not have a shared memory model, but since all clients execut
ing on the same processor have full access to the all the memory on that
processor, a shared memory scheme between coope~ting clients can easily
be implemented.

'3.3 Compiling Helios based X clients

There are seveml features of the Helios environment that can be used advanta
geously by X Clients, this section mentions a few.

Fast RAM

Although the X server takes over all of the available Fast RAM on the pr0

cessor upon which it is running, ifthe Xclient is running on another proces
sor. then it could have some Fast RAM available to it The Helios functions
Accelerate() and AccelerateCode(), (both of which are documented in the
Helios Encyclopaedia) can be used to access this resource.

Inline Code

The Helios C Compiler supports inline transputer assembler via the _oper
ale() macro. This is used extensively by the X server, especially when it
perfonns 2D block copies. The header file lhelioslincludelbytblt.h demon
strates exactly how this macro works.

Lightweight Threads

Helios supports lightweight (that is low administration overheads) threads
via the FOTic() system call. Hellos also has full support for semaphores,
linked lists, and inter-process communication.
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Distributed Processing

Helios is a distributed operating system, with full support for distributed and
parallel processing. The CDL language can be used to specify the connec
tivity of tasks, and the tasks can communicate via ordinary reads and writes
on their streams.

3.4 Example program

The directory lhelioslexamples has four example programs in it Three of them,
hello.c, setkeys.c, and xlights.c are (relatively) simple examples of X clients. The
fourth, grab.c, discussed here, is an example of how a non-X client could take
over conttol of the screen, do something (for example display images loaded off
disc), and then return control to the X server. The code can be compiled with the
command:

c grab.c -DBXAMPLB_CODZ -FA -0 -lXl1 -lX -0 grab

and then run, (on the processor with the graphics hardware) with the command:

grab

Note, if your graphics card does not have a 0300 chip displaying on a monitor
that is 1024 pixels wide by 768 pixels tall, then you will need to edit grab.c before
compiling it, and change the #define constants near line 225.

The program, when run. demonstrates taking over the X server, displaying
a vaguely interesting pattern by writing directly into the video RAM, and then
returning control to the X server. (whereupon the screen is repainted).
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Xlib Summary

This chapter provides a quick reminder of the functions and macros in the X Win
dows System Library, Xlib. It does not attempt to giv~a full description ofXlib. If
you require further information. you should consult one of the X reference books
listed in the bibliography at the end of this manual (Appendix A).

To help you find and use the most suitable function or macro for a particular
purpose, the infonnation described in this chapter has been arranged in several
sections. The first section lists each function or macro by subject; this is useful for
determining which functions are available for achieving the desired effect Sub
sequent sections give an alphabetical list of macros and functions, and provide
information about their purpose and the calling syntax. Notice that a quick and
easy way to check whether a particular name refers to a function or a macro is to
look at the first letter of the name: Xlib functions start with an Xt whereas macros
do not. Most macros also have function equivalents: ifyou prefer to use a function
instead of the macro, prefix the macro name by X.

As in the rest of this manual, the names of the functions and macros have
not been changed from the originals; the spelling used in the descriptions follows
British rather than American English (that is, color is spell as colour).

4.1 Listing by Subject

4.1.1 Butters

XStoreBuffer

35
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XStoreBytes
XFetchBuffer
XFetchBytes
XRotateBuffers

4.1.2 Client Connections

XKillClient
XSetCloseDownMode

4.1.3 Colorcells

BlackPixel
WhitePixel
XAllocColor
XAllocColorCells
XAllocCo)orPlanes
XAllocNamedColor
XFreeColors
XLookupColor
XParseColor
XQueryColor
XQueryColors
XStoreCo)or
XStoreColors
XStoreNamedColor

,,~

4.1.4 Colormaps

DefaultColormap
DefaultColormapO~creenp

DisplayCells
XCopyColonnapAndFree
XCreateColormap
XFreeColormap
XGetStandardColormap
XInstallColormap
XListInstalledColormaps
XSetStandardColormap
XSetWindowCo)ormap
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XUninstallColormap

4.1.5 Context Manager

XDeleteContext
XFindContext
XSaveContext
XUniqueContext

4.1.6 Cursors

XCreateFontCursor
XCreateGlyphCursor

.'''\ XCreatePixmapCursor
XDefineCursor
XFreeCursor
XRecolorCursor
XQueryBestCursor
XQueryBestSize
XUndefineCursor

4.1.7 Display Specifications

DefaultColormap
DefaultDepth
DefaultGC
DefaultScreenDefault
VisualDispl8yCells
DisplayHeightMM
DisplayPlanes
DisplayString
DisplayWidth
DisplayWidthMM
RootWindow
ScreenCount

4.1.8 Drawing Primitives

XCopyArea
XCopyPlane
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XClearArea
XClearWindow
XDraw
XDrawArc
XDrawArcs
XDrawFilIed
XDrawLine
XDrawLines
XDrawPoint
XDrawPoints
XDrawRectangle
XDrawRectangles
XDrawSegments
XFi11Arc
XFillArcs
XFillPolygon
XFillRectangle
XFillRectangles

4.1.9 Errors

XDisplayName
XGetErrorDatabaseText
XGetErrorText
XSetAfterFunction
XSetErrorHandler
XSetIOErrorHandler
XSynchronize

4.1.10 Events

QLength
XAllowEvents
XChecldtEvent
XCheckMaskEvent
XCheck1)rpedEvent
XCheck'JYpedWindowEvent
XCheckWindowEvent
XEventsQueued
XGetlnputFocus
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XGetMotionEvents
XItEvent
XMaskEvent
XNextEvent
XPeekEvent
XPeekItEvent
XPending
XPutBackEvent
XSelectInput
XSendEvent
XSetlnputFocus
XSynchronize
XWindowEvent

4.1.11 Extensions

XFreeExtensionList
XListExtensions
XQueryExtension

4.1.12 Fonts

XCreateFontCutsor
XFreeFoDt
XFreeFontlnfo
XFreeFontNames
XFreeFontPath
XGetFontPath
XGetFontProperty
XListFonts
XListFODtsWithInfo
XLoadFont
XQueryFont
XSetFont
XSetFontPath
XUnloadPath

4.1.13 Grabbing

XChangeActivePointerGrab
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XGrabButton
XGrabKey
XGrabKeyboard
XGrabPointer
XGrabServer
XUngrabButton
XUngrabKey
XUngrabKeyoard
XUngrabPointer
XUngrabServer

4.1.14 Graphics Context (GC)

DefaultGC
XChangeGC
XCopyGC
XCreateGC
XFreeGC
XGCContextFromGC
XSetArcMode
XSetBackground
XSetClipMask
XSetClipOrigin
XSetClipRectangles
XSetDashes
XSetFillRule
XSetFillStyle
~SetForeground

XSetFunction
XSetGraphicsExposures
XSetLineAtbibutes
XSetPlaneMask
XSetRegion
XSetState
XSetStipple
XSetSubwindowMode
XSetTile
XSetTSOrigin
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4.1.15 Host Access

XAddHost
XAddHosts
XDisableAccessCoDtrol
XEnableAccessCoDtrol
XListHosts
XRemoveHost.
XRemoveHosts
XSetAccessControl

4.1.16 Housekeeping

DefaultScreen
....~ XCloseDisplay

XFree
XOpenDisplay
XNoOp

4.1.17 Images

ImageByteOrder
XAddPixel
XCreatelmage
XDesttoyImage
XGetlmage
XGetPixel

,.'" XGetSubImage
\

XPutlmage
XPutPixel
XSublmage

4.1.18 Keyboard

XChangeKeyboardMapping
XDeleteModifiermapBntry
XFreeModifiermap
XGetKeyboardMapping
XGetModifierMapping
XInsertModifiermapBntry
XKeycodeToKeysym
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XKeysymToKeycode
XKeysymToString
XLookupKeysym
XLookupString
XNewModifiermap
XQueryKeymap
XRebindKeysym
XRefreshKeyboardMapping
XSetModifierMapping
XStringToKeysym

4.1.19 Macros (Display)

AIlPlanes
BlackPixel
BlackPixelOfScreen
CellsOfScreen
ConnectionNumber
DefaultColormap
DefaultColormapOfScreen
DefaultDepth
DefaultDepthOfScreen
DefaultGC
DefaultGCOfScreen
DefaultRootWindow
DefaultScreen
DefaultScreenOfDisplay
DefaultVisual
DefaultVisualOfScreen
QisplayCells .
DisplayHeightMM
DisplayOfScreen
DisplayPlanes
DisplayString
DisplayWidth
DisplayWidthMM
DoesBacldngStore
DoesSaveUnders
EventMaskOfScreen
HeightOfScreen
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HeightMMOfScreen
LastKnownRequestProcessed
MaxCmapsOfScreen
MinCmapsOfScreen
NextRequest
PlanesOfScreen
ProtoeolRevision
ProtoeolVersion
QLength
RootWindow
RootWindowOfScreen
ScreenCount
ScreenOfDisplay

~\ ServerVendor
VendorRelease
WhitePixel
WhitePixelOfScreen
WidthOfScreen
WidthMMOfScreen

4.1.20 Macros (Image Format)

BitmapBitOrder
BitmapPad
BitmapUnit
ImageByteOrder

4.1.21 Mapping

XChangeKeyboardMapping
XDeleteModifiennapEntry
XFreeModifiermap
XGetKeyboardMapping
XGetModifierMapping
XGetPointerMapping
XInsertModifiennapEntry
XMapRaised
XMapSubwindows
XMapWindow
XNewModifiennapXQueryKeymap
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XRefreshKeyboardMapping
XSetModifierMapping
XSetPointerMapping
XUnmapSubwindows
XUnmapWindow

4.1.22 Output Buffer

XFlush
XSync

4.1.23 Pointers

,- XChangeActivePointerGrab
XChangePointerControl
XOetPointerControl
XOetPointerMapping
XOrabPointer
XQueryPointer
XSetPointerMapping
XUngrabPointer
XWarpPointer

4.1.24 Properties

XChangeProperty
XDeleteProperty

~"'''''' XOetAtomName
XOetFontProperty

. XOetWindowProperty
XIntemAtom
XListProperties
XRotateWindowPropenies
XSetStandardProperties

4.1.25 Regions

XClipBox
XCreateRegion
XDestroyRegion
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XEmptyRegion
XEqualRegion
XlntersectRegion
XOffsetRegion
XPointInRegion
XPolygonRegion
XRectInRegion
XSetRegion
XShrinlcRegion
XSubtractRegion
XUnionRectWithRegi~n

XUnionRegion
XXorRegion

4.1.26 Resource manager and database

Xpennalloc
XrmGetFileDatabase
Xrmlnitialize
XrmGetResource .
XnnGetStringDatabase
XnnMergeDatabases
XnnParseCommand
XnnPutFileDatabase
XnnPutLineResource
XnnPutResource
XnnPutStringResource
XnnQGetResource
XnnQGetSearchList
XnnQGetSearchResource

, ~QPutResource
XnnQPutStringResource
XnnQuarkToString
XnnStringToBindingQuarkList
XnnStringToQuarlcList
XnnStringToQuark
XnnUniqueQuart
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4.1.27 Save set

XAddToSaveset
XChangeSaveSet
XRemoveFromSaveSet

4.1.28 Screen saver

XActiveScreenSaver
XForceScreenSaver
XOetScreenSaver
XResetScreenSaver
XSetScreenSaver

.-'

4.1.29 Selections

XConvertSelection
XOetSelectionOwner
XSetSelectionOwner

4.1.30 Standard geometry

XOeometry
XParseOeometry
XTranslateCoordinates

4.1.31 Text
,".- ...

XDrawImageString
XDrawImageString16
XDrawString
XDrawSbing16
XDrawText
XDrawTexl16
XQueryTextExtents
XQueryTextExtents16
XTextExtents
XTextExtents16
XTextWidth
XTextWidth16



Xlib Summary 47

4.1.32 Tile, pixmap, stipple and bitmap

XCreateBitmapFromData
XCreatePixmap
XCreatePixmapFromBitmapData
XFreePixmap
XQueryBestSize
XQueryBestStipple
XQueryBestnle
XReadBitmapFile
XSetTile
XSetWindowBorderPixmap
XSetWindowBackgroundPixmap
XWriteBitmapFile

4.1.33 User preferences

XAutoRepeatOff
XAutoRepeatOn
XBeil
XChangeKeyboardConttol
XGetDefault
XGetKeyboardControl
XGetPointerConttol

4.1.34 Visuals

-~ DefaultVisual
XGetVisualInfo
XMatchVisualInfo

4.1.35 Window attributes

XChangeWindowAttributes
XDefineCursor
XGetGeometry
XGetWindowAttributes
XSetWindowBackground
XSetWindowBackgroundPixmap
XSetWindowBorder
XSetWindowBorderPixmap
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XS~VVmdowCownnap

XSelectInput

4.1.36 Window configuration

XConfigureVVindow
XGetGeometry
XMoveResizeVVindow
XMoveVVindow
XResizeWindow
XRestaekVVindow
XSetVVindowBorderWidth

4.1.37 Window existence

XCreateSimpleVVindow
XCreateWindow
XDestroySubwindows
XDestroyWindow

4.1.38 Window manager hints

XFetehName
XGetClassHint
XGetIconName
XGetIconSizes
XGetNonnalHints
XGetSizeHints
XGelTransientForHint
XGetWMHints
XGetZoomHints
XSetClassHint
XSetCommand
XSetIconName
XSetIconSizes
XSetNormalHints
XSetSizeHints
XSetTransientForHint
XSetWMHints
XSetZoomHints
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XStoreName

4.1.39 Window manipulation

XCirculateSubwindows
XCirculateSubwindowsDown
XCirculateSubwindowsUp
XConfigureWindow
XLowerWindow
XMoveWindow
XMoveResizeWindow
XQueryTree
XRaiseWindow
XReparentWindow
XResizeWindow
XRestaekWindows
XSetWindowBorderWidth

4.1.40 Window mapping

XMapRaised
XMapSubwindows
XMapWindow
XUnmapSubwindows
XUnmapWindow

4.2 Macros

All of these macros are also available as functions, with an X prepended to their
name. Thus the function version of the RootWindow() macro is called XRootWin
dow().

AllPlanes
Returns a value, with all bits set, which is suitable for use as a 'plane' argument

to a procedure. The returned value is compatible with the C type unsigned long.

unsigned long
AIIPlanes

BitmapBitOrder.
Return value is an integer; equivalent to the macro's MSBFirst or LSBFirsL
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inl
Bit1ll/J{JBitOrder( Display *display)

BitmapPad
Each scanline must be padded to a multiple of bits returned by this function.

inl
BitmllpPad( Display *display )

BitmapUnit
Returns the size of thebiunap's scanline unit in bits. The scanline is calculated

in multiples of this value; it is always less than the bitmap scanline pad.

inl
.~. Bit1ll/J{JUnit( Display *display)

BlackPixel
Returns the black pixel value for the specified screen.

unsigned long
BlaclcPixel( Display *display, int screen_number )

BlackPixelOfScreen
Returns the black pixel value for the specified screen.

unsig~d long
BlaclcPixelOjScreen( Screen *screen)

.~i .

CeUsOfScreen
Returns the number ofcolour map cells of the specified screen.

int
CellsOjSaeen( Screen *screen)

ConoectionNumber
Returns a file descriptor for the display.

int
ConnectionNumber( Display • disp1tlJ )

DefaultColormap
Returns the default colour map ID for allocation on the screen; most routine

allocations of colour should be made out of this colour map.
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Colormap
DefaultColormo,p( Display *display, Screen * screen)

DefaultColormapOfScreen
Returns the default colour map of the specified screen.

Colormap
De!aultColormIJpOjScreen( Screen * screen) .

DefaultDepth
Returns the default depth (planes) of the ~efault root window, for the specified

screen.

int
De!awtDepth/. Display *display, i1ll screen_number )

DelaultDeptbOfScreen
Returns default depth of specified screen.

int
DefaultDeplhOfScreen( Screen *screen)

DefaultGC
Returns thedefaultgraphics contextfor theroot window of the specifiedscreen.

This GC is created for the convenience ofsimple applications and contains the de
fault GC components with the foreground and background pixel values initialised
to black and white.

GC
DefawtGC( Display *display, int screen_nwnbe, )

DelaultGCOfScreen
Returns the default graphics context of the specified screen.

GC
DefawtGCOfScreen( Screen *screen)

DelaultRootWindow
Returns the root window for the specified screen.

Wmdow
De[aullRooIWINlow( Screen *screen)
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DefaultScreen
Returns the default screen number referenced in XOpenDisplayO. This macro

should be used to retrieve the screen number in applications that will use only a
single screen.

int
DefaultScreen( Display *display)

DefaultScreenOmisplay
Returns the default screen of the specified display.

Screen *
DefaultScreenOJDisplay( Display *display)

DefaultVisual
Returns the default visual type for the specified screen.

Vuual *
DefaultVisual( Display • display, int screen_ruunber )

DeraultVisualOfScreen
Returns the default visual of the specified screen.

VulUJ1 *
Defaul.VisIUJ10JScreen( Screen *screen)

DisplayCells
Returns the number ofentries in the default colour map.

"r' int
DisplayCell,( Display *display, int screen_ruunbe, )

DisplayHeigbtMM
Returns the height of the specified screen. in millimeters.

int
DisplayHeightMM( Display *display, int scre~n_ruunbe, )

DisplayOfScreen
Returns the display of the specified screen.

Display *
DisplayOjScreen( Screen * screen)
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DisplayPlanes
Returns the depth of the root window in the specified screen.

inl
DisplayPlanes( Display *display, int screen_nMmber )

DisplayString
Returns the string that was passed to XOpenDisplayO when the current dis

play was opened. If the display was opened with a NULL string. this macro re
turns the value of the environment variable. DISPLAY. This macro is useful when
a child process is created. and wants to open anew connection to the same display
as the parent process.

char·
DisplayString( Display *display )

DisplayWidtb
Returns the width of the screen in pixels.

inl
DisplayWidth( Display *display, int screen_numbe, )

DisplayWidtbMM
Returns the width of the specified screen in millimeters.

inl
DisplayWidlhMM( Display III display, inl screen nMmber )

DoesBackingStore
~_ Returns a value which indicates if the screen supports backing stores; the re-

turned value may be WhenMapped, NotUseful, or Always.

inl
DoesBoclcingStore( Screen *screen)

DoesSaveUnders
Returns a boolean Bag indicating whether the screen supports save unders;

TRUE indicates that is does.

Bool
DoesSaveUruUrs( Screen • screen)

EventMaskOfScreen
Returns the initial root event mask for the specified screen.
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long
EvenlMaskOfScreen( Screen *screen)

HeightMMOrscreen
Returns the height of the specified screen in millimeters.

int
HeighlMMOfScreen( Screen • screen)

HeightOfScreen
Returns the height of the screen (in pixels).

int
HeightOjScreen( Screen *screen)

ImageByteOrder
Specifies the required byte order for images for each scan_ine unit in XYFor

mat or for each pixel value in ZFormat. This maCro returns LSBFirstorMSBFirst.

inl
ll1UlgeB,teOrder( Display *display )

LastKnownRequestProcessed
Returns the serial number of the request which was known by Xlib to have

been processed by the X Server. This number is automatically set by Xlib when
replies, events, and errors are received. '

int
LastKnownRequestProcessed( Display· display)

/--~ MaxCmapsOfScreen
Returns the maximum nUmber ofcolour maps supported by the screen.

int
MaxClIUlpsOfScreen( Screen * screen)

MinCmapsOfScreen
Returns the minimum number ofcolour maps supported by the screen.

inI
MinCmapsOjScreen( Screen • ,creen )

NextRequest
Returns the full serial number that is tobe used for the nextrequest issued to the

X Server. Serial numbers are maintained separately for each display connection.
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inI
NeXlRequest( Display *display )

PlanesOfScreen
Returns the number of planes in the specified screen.

inI
PlanesOjScree'n( Screen *screen)

ProtocolRevision
Returns the minor protocol revision number of the X Server (4).

inl
ProtocolRevision( Display *display )

ProtocolVersion
Returns the major version number (11) of the X protocol which is associated

with the connected display.

inI
ProtocoWersion( Display *display )

QLength
Returns the length of the eventqueue for the connected display. Note that there

may be events that have not been read into the queue yet.

inI
QLength( Display *display )

RootWindow
Returns the root window; this macro is used with functions that take a parent

'window as an argument.

Window
Roo'WlNIow( Display * display, int Icree,,_nwnber)

RootWindowOfScreeD
Returns the root window of the specified screen.

Window
RootWlNIowOjScreen( Screen *screen)

ScreenCount
Returns the number of available screens.
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int
ScreenCounl( Display *display )

ScreenOmisplay
Returns a pointer to the screen of the specified display.

Screen *
ScreenOfDisplay( Display • display, int screen_1UUIIbe, )

ServerVendor
Returns a pointer to a nUll terminated string which identifies the owner of this

X server implementation.

char •
ServerVendor( Display *display)

VendorRelease
Returns the vendor's release number for the Xserver.

int
Vendo,Release( Display *display )

WhitePixel
Returns the white pixel value for the specified screen.

unsig~d long
WhitePiul( Display *display, int screen_number)

WbitePixelOfScreen
Returns the white pixel value of the specified screen.

unsigned long
WhitePiulOJScreen( Screen * screen)

WidthMM0fScreen
Returns the width of the specified screen (in minimeters).

int
Wid,hMMOjScTeen( Screen *screen)

WidthOfScreen
Returns the width of the screen (in pixels).

int
WidthOjScTeen( Screen *screen)
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4.3 Functions

XActivateScreenSaver
Turns on the screen saver to avoid burning out phosphors when the display i~

left on but unused.

void
XAc';vateScreenSaver( Display *display )

XAddExtensioD
Obtains an extension code for use with an extension to the X libmry.

EJaCodes *
XAddEJaension( Display *display)

XAddHost
Adds the specified host to the access controllisL

void
XAddHos,( Display *display, XHoslAddress *hosl )

XAddHosts
Adds a number of specified hosts to the access controllisL

void
XAddHosIs( Displa, * display, XHoslAddress *host, int num_hosls )

XAddPixel
Adds a constant value to each pixel value in an image.

int
XAddPixel( Xlmage *%imllge, unsigMd long value)

XAddToExtensionList
Adds an extension data structure to the extsntion data structure lisL

void
XAdtlfoEJaensionList( ,t,uel _XEJaDala ** st,uc'ure, XExtDala *at_data )

XAddToSaveSet
Adds the children of the specified window to the client's save SeL

void
XAdtlfoSaveSet( Display *display, Window w )
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XAllocColor
Allocates the read-only colormap cell with the closest ROB values available

and then returns the actual ROB values used.

Status
XAllocColor( Display * display, Colormap cmap,XColor *co'orcel'_uf)

XAllocCoiorCells
Allocates read/write colormap cells in a read/write colonnap.

Status
XAllocColorCells( Display *display. ColormtIfJ cmap, Bool cOnlig,

unsigned long *plQ,~_mtlSlcs_rel.,n, lIIISigned inI "P'aMs,
unsigned long *pixels_retlU7l, unsigMd inI "Pixels )

XAllocColorPlanes
Allocates readlwrite colour planes.

StatlU
XAllocColorPlanes( Display *display, Colorlllllp cmap, Bool COnli"

unsigned long *pixels_rellU7l, inI ncolors. illl ,.,eds, inz ngreelU,
int nblues, unsigned long * rmtlSkJe'ID'''' .
unsigned long *gmtlSkJe'",,,, unsigned long *bmaskJetlUn)

XAllocNamedColor
Finds the ROB values for colorname from the colour database and then allo

cates a read-only colorcell with the closest colour available (see AllocColor).

Status
,"~ XAllocNtI1fII!dColor( Display *display, ColormtJP cmap,

const chDr *cololU'fIQ1II8, XColo, • colorcel'_del,
XColo, * rgb_db_def)

XAllocCIassHint
Returns allocated space suitable for use as an XClassHint structure.

XClassHint *
XAllocClassHinI( void)

XAllocIconSize
Returns allocated space suitable for use as an XIconSize structure.

XlconSize *
XAlloclconSize( void )
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XAllocSizeHints
Returns allocated space suitable for use as an XSizeHints structure.

XSizeHinls *
XAllocWMHinls( lIoid )

XAllocStandardColormap
Returns allocated space suitable for use as an XStandardColormap structure.

XSltmtlardColormtJp *
XAUocStandardColormap( void )

XAllocWMHints
Returns allocated space suitable for use as a XWMHints stnlcture.

XWMHints*
XAllocWMHints( void )

XAllowEvents
Controls keyboard and pointer events when they are grabbed.

void
XAllowEvems( Display *display, inl event_mode, Tims time)

XAutoRepeatOtT
Stops keyboard auto-repeat so that multiple piess/release events will not occur

when akey is held down.

void
XAutoRepeatOfJ( Display *display )

XAutoRepeatOn ,
Restarts keyboard auto-repeat (opposite of XAutoRepeatOff).

void
XAllloRepeatOn( Display • display)

XBel1
Rings the keyboard bell at the specified volume.

void
XBell( Display • display, int percent )

XChangeActivePointerGrab
Alters the specified dynamic parameters of an active pointer grab.



Xlib Summary ,--'----- 60

lIoid
XChangeActivePointerGrab( Display *display, unsigned int evenl_mDSlc,

Cursor cursor, Tune time )

XCbangeGC
Changes some or all of the components of the specified gmphics context.

void
XChangeGC( Display *display GC ge, lU&Sig1l8d long valuemDSk,

XGClIalueS * values )

XCbangeKeyboardControl
Sets the user keyboard preferences.

void
XChangeKeyboardCOnlrol( Display *display, unsigned long valMe_mtUk.

XKeyboardConlrol • values)

XChangeKeyboardMappiog
Defines the key symbols allocated for the specified keycodes.

void
XChangeKeyboardMapping( Display *display, inlftrs'_",code,

int lceysyms'per_UycoM, KeySym *keysyms, int TUIJIj_ keycodes )

XCbangePointerControl
Sets the pointer preferences to define how the pointing device is to move.

void
XChangePointerCOnlrol( Display *display, Bool do_accel,

Bool do_threshold, int QCcel_nlll'Mrato" int accel_denominlltor,
i1ll threshold)

XChangeProperty
Changes the specified property associated with the given window.

void
XChangeProperty( Display *display, Window w, Atomproperly, Atom type,

inlformQl, inl mode, const unsigned char *dDla, illl Mlemenls )

XChangeSaveSet
Adds or removes a given window's children from the client's save set

void
XChtuageSaveSet( Display * display, Window w, inl change_mods )
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XCbangeWindowAttributes
Changes some or all of the attributes of a given window.

void
XChangeWindowAttributes( Display *display, Window w,

lUlSigned long lIalu.emaslc, XSetWindowAttributes *attributes)

XCheckIfEvent
Looks in the event queue for a matching evenL

void
XCheclcl[Event( Display *display, XEvent *event,

Bool (* predicQle)( Display *, XEvenl *, char *), char *args )

XCheckMaskEvent
Looks in the event queue and removes the next event to match the given event

mask.

void
XCMckMaslcEl1enl( Display * display, lUlSigned long mask_event,

XEvent *event )

XCbeckTypedEvent
Looks in the event queue and returns the next event to match the given event

type.

void
XCheckTypedEvenl( Display *display, int event_type, XEvenl *repoTt )

XCbeckTypedWiodowEvent
Looks in the event queue and returns the next event that matches the given

window and event type.

void
XCheckTypedWindowEvtlnl( Display *display, Window w, int ellenl_type,

XEvent *report)

XCbeckWindowEvent
Looks in the event queue and removes the next event to match the given win

dow and event type.

void
XCh8c/c,WindowEvent( Display *display, Window w, int evenl_mask,

XEvent *event )
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XCirculateSubwindows
Cycles the given window's children (subwindows) up or down in the stacking

order.

void
. XCirculateSubwindows( Display *display, Window w, inl direction)

XCirculateSubwindowsDoWD
Lowers the highest obscured subwindow of the given window in the stacking

order and circulates the lowest subwindow to the top.

void
XCircldateSubwindowsDown( Display *display, Window w )

XCirculateSubwindowsUp
Raises the lowest obscured subwindow of the given window in the stacking

order and circulates the top subwindow to the bottom.

void
XCircldateSubwindow,Up( Display • display, Window w)

XClearArea
Clears the specified rectangular area in the given window.

void
XClearArea( Display *displtly, Window w, it&t x, it&t y, U1IIignsd it&t width,

. lUlSig,," int height, Boo' tlXpDSIIIBS )

XClearWindow
Clears the given window.

void
XCleQl'Wmdow( Display *displtJ" Window w )

XClipBox
Returns the smallest rectangle that encloses the given region.

lIoid
XClipBox( Region r, XReetangle * reel_re'",,, )

XCloseDisplay
Closes the connection between the current client program and the specified X

server and display.
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void
XCloseDisplay( Display *display)

XConfigureWindow
Changes the given window's configuration (that is, its position, size, stacking

order, and so on).

void
XCon!tgureWindow( Display • display, Window w, unsig1l8d int val,"_11UJ3k,

XWindowChtmges III values)

XConvertSelectioD
Uses the value ofa selection.

void
XConverlSelection( Display *display, Atom selection, Atom target,

Atom propriety, Window requsstor, Tims time )

XCopyArea
Copies the specified drawable area: combines its source and destination rect

angles.

void
XCopyAretJ( Display *display, Drawable lTC, Drawtlbk iUst, GC ge,

int src_x, int IreJ, unsigIMd illl width, unsigned inl height, i1ll dest.-x.
int destJ)

XCopyCo~rmapADdFr.

Copies the given colonnap, returning the new ID; used to obtain a new virtual
cmonn~. .

CDIDrmIlp

XCopyColorntilpAndF"e( Display *display. ColormDp C1IIIIp )

XCopyGC ;,.t

Copies some or all of the components of one gr~hics context to another onc.

void
XCopyGC( Display· display, GC src, unsigned 10llg valuenuuk, GC .Sl)

XCopyPlane
Copies a single plane from the given source dJawable into the entire depth of

the destination dmwable.
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"
void
XCopyPlanB( Display *display, Drawable src, Drawable desl, GC ge,

int STC_X, i1l1 srcJ, unsigned inlwidlh, unsigned i1ll height, inl desI_x,
inl desty, unsigned long plane )

XCreateBitmapFromData
Creates a single-plane pixmap from the given Xll·fonnat bitmap data.

Pixmap
XCrealeBitmapFromDala( Display ~ display, Drawable drawable,

char *dala, unsigned int widlh, ll1ISigned inl height )

XCreateColormap
Creates a colonnap of the specified visual class.

COIOTmllP
XCreateColor11UJp( Display *display, Wmdow w, VISual· visual, inl alloc )

XCreateFontCursor
Creates a cursor using the standard X11 cursor font, the set ofstandard cursor

shapes or characters.

Cursor
XCrealeFonlCursor( Display *display, wuigned inI shtlpe )

XCreateGC
Creates a new graphics context according to the given specifications.

GC
XCrealeGC( Display *display, Drawable drawable,

rmsigMd long value1llQSk, XGCValues *values)

XCreateGlypbCursor
Creates a cursor from the indicated fonts.

Cursor
XCreateGlyphCursor( Display *display, Font sowceJo"" Font mDSkJont,

unsigned inI sowce_cha" unsigned illl mtUlc_cluu,
XColor *foregrow_color,XColor *background_coIDr)

XCreateImage
C~tes an image, allocating it sufficient memory.
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X/mage *
XCreatelmage( Display *display, VislUll • visual, unsigned int depth,

inl!ormDl, inl offset, char *data, unsigned ·int width,
unsigMd int Might. int bitmtlpyad, i1ll bytesyer_line )

XCreateFontCursor
Creates a cursor using the cursor font.

Cursor
XCreateFontCursor( Display *display, unsigned int shape)

XCreatePixmap
Creates a pixmap.

PixmDp
XCreatePi:un6p( Display *display, Drawable *drawable,

unsigned int width, wuigned inl height, unsigMd i1ll depth)

XCreatePixmapCursor
Creates a cursor.

Cursor
XCreatePixmapCursor( Display * display, Pixmtlp SOUTce, Pixmap mask,

XColor *foreground_colo" XColor *~ackground_color,
unsigned int x_hot, WUigMd int y_hot)

XCreatePixmapFromBitmapData
Creates a pixmap of the specified depth using bitmap infonnation.

PixmtJp
XCreatePixmllpFromBitmlJpData( Display *display, Drawable *drawable,

char * data, lUlSigMd ;nt width, lUIIigned illl height, lUIIigned longIg,
unsigned long bg, unsigMd int depth)

XCreateRegioD
Creates a new empty region of undefined size (see XPolygonRegion).

Region
XCreateRegion( lIoid )

XCreateSimpleWindow
Creates a simple unmapped I/O subwindow of the given parent window ac

cording to the specified size. background and border.
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Window
XCreateSimpleWindow( Display *display, Window parent, int.x, int y,

unsigned inl width, unsigned inl height, unsigned inl borde,_width,
unsigned long border, unsigned long background )

XCreateWindow
Creates an unmapped subwindow of the given I/O window, parent, and sets

the specified attributes.

void
XCreateWindow( Display *display, Window parenl, int x, i1ll "

unsigned int width, unsigMd int height, lUlSigned i1ll borde, width,
i1ll depth, lUlSigMd int dass, Visual· vislllll, lUlSigned long valuenvulc,
XSetWuulowAttributes *attributes)

XDefineCursor
Assigns the specified cursor to a window.

void
XDeftneCursor( Display *display, Window W, ClUsor *CUTsor )

XDeleteContext
Deletes the context entty for a specified window and type.

int
XDeleteConteJCl( Display *display, Window w, XConlexl conlexl )

XDeleteModifiermapEntry
Deletes a modifier keymap entty.

XModi~,Keymllp *
XDeleteModifiermtlpEntry( XModi/lerKeymtlp *modmllp,

KeyCode ~ys,m_entry, int modifier )

XDeleteProperty
Deletes a window property.

void
XDeleleProperty( Display *display, Window w, Atom property )

XDestroyImage
Removes the memory allocation that is currendy associated with the given

"image.
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it&t
XDestroylmage( X/1I'UJge *zinlage )

XDestroyRegion
Removes the memory store allocation that is clUTently associated with the

given region.

void
XDestroyRegion( Region r )

XDestroySubwindows
Removes all the children of the given window, starting with the lowest sub

window in the stack and ending with the top one. .

void
XDestro,Subwindows( Display • display, Window w )

XDestroyWindow
Unmaps the given window and destroys all its children.

void
XDestroyWindow( Display *display, Window window )

XDisableAccessControl
Overrides the host access list and enables the clients ofany host 10 access the

server.

void
XDisableAccessCOnlrol( Display *display )

XDisplayMotionBurrerSize
Returns the size of the motion buffer on the given display.

unsigned long
XDisplayMolionBufferSize( Display *display )

XDisplayName
Returns the name of the display that will be contacted by acall to XOpenDis.

play ifpassed the given string.

chlu*
XDisplayNtJIM( const chlu • ,t,ing )

XDrawArc
Draws a circular or elliptical arc to fit within a defined rectangle.
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void
XDrawArc( Display * display, Drawable drawable, GC ge, inl x, ;111 ,.

unsigTU!d int width, unsigned i1&l height, int angle] , int angle)

XDrawArcs
Draws more than one arc; multiple version of XDrawArc.

void
XDrawArcs( Display • display, Drawable drawable, GC ge, XAre *arcs,

inl nQTCS )

XDrawImageString
Draws a string of 8-bit image text characters, including the foreground and

background of these characters, according to the given graphics context.

void
XDrawlmageS'ring( Display *display, D'lIWable drawable, GC ge, int x,

i", y, const char * string, i", length)

XDrawImageString16
As DrawlmageString, except that it draws 16-bit image text characters.

void
XDrawlmtlgeString16( Display • display, Drawable drawable, GC ge, int x,

i1ll J, cons' XC1uu2b * string, int length)

XDrawLine
Draws a line between two given points, using the components of the graphics

context

lIoid
XDrawLine( Display • display, Drawable drawable, GC ge, int xl , int .,1,

i1l1 %2, i1ll,2 )

XDrawLines
Draws connected lines between given points, using the components of the

graphics context

void
XDrawLines( Display • display, Drawable drawable, GC ge,

XPoint • points, int npoints, int mode )

XDrawPoint
Draws a single point within the specified drawable, using the foreground pixel

compo~ent of the given graphics context .
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void
XDrawPoint( Display *display, Drawable drawable, GC ge, int x, int y )

XDrawPoints
Draws many points within the specified drawable, using the foreground pixel

component of the given graphics context.

void
XDrawPoinls( Display *display, Drawable drawable, GC ge,

XPoint *points, ;111 npoinls, inI mode )

XDrawRectangle
Draws the outlineofa rectangle, according to the given dimensions and graph

ics context.

void
XDrawRectangle( Display *display, Drawable drawable, GC ge, int %,

int ,. lUlSigned inI width, unsigned illl height )

XDrawRectangles
Draws the outline of many rectangles.

void
XDrawRec'angles( Display *display, Drawable drawable, GC ge,

XRectangle * rectangles, inI nrectangles )

XDrawSegments
Draws many line segments which may beconnectedor unconnected (see XDraw

Lines).

"' . void
XDrawSeglMnts( Display *display, Drawable drawable, GC ge,

XSegment *segments, int nsegfMnls)

XDrawString
Draws the foreground'of a 8-bit text string starting at a defined point within

the given drawable.

void
XDrawString( Display *display, Drawable drawable, GC ge, int x, int y,

eonst chDr *string, intleng'h )

XDrawString16
Draws the foreground ofa 2-byte text string starting at a defined point within

the given drawable.
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void
XDTawStTing16( Display *display, Drawable drQWable, GC ge, inl x, i1ll y,

const XChar2b *string, int length)

XDrawText
Draws multiple 8-bit strings, which may contain different fonts, with the first

string starting at a defined point within the drawable.

void
XDrawText( Display *display, Drawable drawable, GC ge, int x, int y,

XTextItem * items. ;111 nitems )

XDrawText16
As XDrawText, only using 16-bit text strings.

,,-..\

void
XO,awTeJCIl6( Display *displtl" DrQWabl. drawabl., GC ge, int %, int y,

XTextlteml6 * items, int nitems )

XEHeadOlExtensionList
Returns a pointer to the head of the list of extsion data sbUctures.

EJaDalll .*
XEHeadOfExtensionList( XEDataObjeel )

XEmptyRegioD
Checks to see if a given region is empty or not.

int
~~ XEmptyRegion( Region r )

XEnableAccessControl
Prevents the clients of any host accessing the server by using the host access

control list to limit connection.

void
XEnobleAccessControl( Display *display )

XEqualRegioD
Compares two regions to see if they are the same in size, shape, and relative

location.

inl
XEqUlllRegion( Region,1, Region r2 )
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XEventsQueued
Looks at the event queue to see if there are any events queued.

int
XEventsQueued( Display *display. inI mode )

XFetchBufTer
Gets the data from a given communications cut buffer.

char·
XFetchBujfer( Display *display, i,.,- nbytes_,e,1U1I, inI buffer)

XFetchBytes
Gets the data from cut buffer zero.

char·
XFetchB,tes( Display *displa" inI* _,tes )

XFetchName
Returns the value of the name property of the given window.

SkJI",

XFetchNtl1M( Display *display, Window w, cluu •• window_~-return)

XFDlArc
Fills the specified arc according to the components of the graphics context.

void
XFillArc( Display *display, Drawable drawable, GC ge, inI x, inl J,

un.rigned inI width, lUlSigned int height, inl anglel, int angle2 )

XFillArcs
Fills multiple arcs according to the components of the graphics context.

void
XFUIArcs( Display *display, Drawable drawable, GC ge, XArc * fUCS,

i1ll flQTCS )

XFillPolygOD
Fills the defined polygon using the components of the graphics context.

void
XFillPolygon( Display *display, Drawable drawable, GC ge,

XPoinl *points, illl "Points, inI shape, inI mode )
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XFillRectangle
Fills a rectangular area within the specified drawable using the components of

the graphics context.

void
XFillReelangle( Display *display, Drawable drawable, GC ge, iN x, iN y,

unsigned iN width, unsigned inl height )

XFDIRectangles
Fills multiple rectangular areas within the specified drawable using the com

ponents of the graphics context.

void
XFillRectangles( Display *display, Drawable drawable" GC ge,

XRectangle *rectangles" iN nrectangles )

XFindContext
Gets data associated with the context manager, defined by the given context

ID, that is assigned to the specified window.

void
XFindContext( Display *display, WuuIow w, XConleJCl eonleJCl,

caddr_' *data)

XFindOnExtensionList
Returns the extension data structure for the extension given.

ExtData *
XFindOnExtensionList( XExtData •• structure, iN IIWIIber )

" XFlush
Flushes any queued output requests from buffer to display.

void
XFlush( Display * display)

XForceSereenSaver
Tums the screen saver on or off according to the specified mode (see XActi

vateScreenSaver).

void
XForceScTeenSaver( Display *displlly, iN mode )

XFree
Frees data in memory allocated by Xlib call.
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void
XFree( char *data)

XFreeColormap
Discards the specified colonnap and installs the default colonnap.

void
XFreeColormap( Display *display, Colormap cmap )

XFreeColors
Frees the colonnap cells or planes.

void
XFreeColors( Display *display, Colormap cmap, lUlSigned long *pixels.

inl npbcels, lUlSigned longpl~s )

XFreeCursor
Disassociates the cursor ID from the specified cursor, destroying the cursor.

void
XFreeClUsor( Display *display, Cllsor cursor ).

XFreeExtensionList
Frees the memory associated with the Xextension liSL

void
XFreeExtensionLisl( char ** list)

XFreeFont
Frees any memory allocated to the specified font information structure and

unloads the fonl.

void
XFreeFonl{ Display *display, XFOnlStrucl *fOnl_SlrMCt )

XFreeFondnfo
Frees the specified Font information structures without unloading the fonts.

void
XFreeFonllnfo( chm ** nomes, XFonlStrucl * info, int actlUll_colUlt)

XFreeFontNames
Frees the font name strings in the specified may.
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void
XFreeFOnlNames( char ** list)

XFreeFontPath
Frees the data and memory allocation associated with the specified array (see

XGetFontPatb).

lIoid
XFreeFontPath( char ** lisl)

XFreeGC
Frees the memory associated with the specified graphics context, removing the

GC from the server and display.

void
XFreeGC( Display *display, GC ge )

XFreeModifiermap
Frees the specified modifier keymap sbUcture and desttoys iL

void
XP,eeModijie,mtJP( XModijillrKeymilp • modmlJp )

XFreePixmap
Disassociates the ID from the specified pixmap.

void
XFreePbcmiIp( Display *display, PixmDp pixmap )

XFreeStringList
Releases the storage used by a string array

void
XFreeStringLisl( char *. lisl )

XGCContextFromGC
Gets the resource ID from the specified graphics context structure.

GContUl
XGCoftlmFromGC( GC Ie )

XGeometry
Calculates and returns the window geometty given the user geometry and de

fault geometry.
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inI
XGeometry( Display * display, int screen, const char *userJeom,

const char * default-Ieom, lUJSigned inI bwidth, unsigned i1ll fwidlh,
lUJSigned illl[height, int xadder, int yadiU" int *x_return,
int *y return, int *width return, inl • height return)- - -

XGetAtomName
Returns the name string for the given atom.

char *
XGetAtomName( Display *display, Atom atom)

XGetClassHint
Returns the class property for the given window.

Status
XGetClassHint( Display *display, Window w, XClfUsHint * class_hints)

XGetCommand
Returns the WM_COMMAND property for the given window.

StalUS
XGetComnu:uuJ( Display *display, Window w, char *** fUgV_rellUn,

i1# *arge_,ellUn )

XGetDefault
Returns a character sbing containing the user's preferences (defaults) for the

given program ~d option.

char·
XGetDefaldt( Display * display. const char • p,ogrDm, consl char *option)

XGetErrorDatabaseText
Looks up and returns error messages from the error database.

void
XGetErrorDatabaseText( Display *display, const cluJr * rIQIM,

const char *message, const cha, *de/aWl_string, char· buffer,
intlength)

XGetErrorText
Gets a character smng that describes the error associated with the given error

code.
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void
XGetErrorText( Display * display, jill code, chaT *buffer, int length)

XGetFontPath
Gets the search path sUing for the current font.

char **
XGetFontPath( Display *display, int *"Paths_return)

XGetFontProperty
Gets the value of a font property given its identifying alOm.

Bool
XGelFontProperty( XFontS',uct */onl_struct, Atom atom,

unsigned long *value_retlUn )

XGetGCValues
Returns the indicated values for the specified GC.

Bool
XGetGCValues( Display *display, GC ge, unsigned long valuemaslc,

XCGValues *values_return)

XGetGeometry
Gets the geometry of the specified drawableand any information about the root

window.

Status
XGetGeometry( Display *display, Drawable drawable,

Window • root_return, int *%..!eturn, inl *.,_~tlU"',
unsigned int *widlhJ6tlUn. unsig1Md int *Might_return.
unsigned int *border_width_ret",,., unsigned int *depth_return)

XGetIconName
Gets the icon name property of the specified window.

Status
XGetlconN~(Display *display, Window w, char •• icon Nl11Ie)

XGeticonSizes
Gets the size property set for the specified window.

void
XGetlconSizes( Display *display, Window w, XlconSize .* size_'ist.

int *count)



Xlib Summary 77

XGetImage
Returns the contents of the specified rectangle as an X image structure.

X/mage
XGetlmage( Display * display, Drawable drawable, int x, int y,

unsigned int width, unsigned inl height, unsigned long plane_mask,
inlformat )

XGetlnputFocus
Gets the existing input focus window and the one it would revert to on becom

ing invisible.

void
XGetlnputFocus( Display *display. Windo~ *{OCMS, int *revert_to_return)

... XGetKeyboardControl
Gets a list of the current keyboard control values.

void
XGetKeyboardConlrol( Display *display, XKeyboardStale *vallUsJeturn )

XGetKeyboardMapping
Obtains the key symbols that are currently mapped to the given keycocles.

KeySym *
XGelKeyboardMapping( Display· display, KeyCodeftrst_kI!ycode,

. inl keJcode_COImt, int • lceysymsyer_/ceycode_return)

XGetModi6erMapping
Obtains the keycodes for the modifier keys (SHIFT, ALT, and so forth).

XModi~TKe:1map *
XGeIModi/JerMapping( Display * display)

XGetMotionEvents
Returns any pointer motion events for the specified window that occurred be

tween the given start and stop times.

XTimeCoord *
XGe,Mo,ionElIents( Display *display, Window w, TiIM slart, TiIM stop,

inl • ~vents_rellU1& )

XGetNormalHints
Returns the size hints property for the specified window in its normal stale

(that is, not zoomed or iconified).
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Status
XGetNormalHinls( Display· display, Window w,XSizeHinlS *hints)

XGetPixel
Returns a single pixel value from an X image.

void
XGetPixel( X/milge *ximIlge, inl x, inly )

XGetPointerControl
Obtains the cmrent pointer acceleration parameters.

void
XGetPoinlerControl( Display *displ"" inl *acce'_nwneratorJel"n,

illt • accel_denomiNJIor_,etun, int * thresholdJet",,,, )

XGetPointerMapping
Obtains the current mappings for the pointer buttons.

inI
XGetPointerMapping( Display • display, wuigned cNu *mIIp_,etlUft,

i",,,,,,. )

XGetRGBColormaps
Sets or resets a standard colourmap sttucture for a given window.

Status
XGetRGBColo,mIlps( Display *display, Window w,

XStandtudColormtlp *. sId_cololUlII/Jp_relwn, inI .colUll_,etlUlI,
I"--'~ Atomproper'y )

XGetScreeDSaver
Obtains the current screen saver parameters (see XSetScreenSaver).

void
XGetScreenSaver( Display * display, inl • timeo",_reI",",

illl * interval_,el"",,, int • prefer_blanJcing_rellUn,
inl *allow_uposures_,ellUn)

XGetSelectionOwner
Gets the window ID of the current owner of the specified selection.

Window
XGetSelectionOwner( Display *display, Atom ,election)
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XGetSizeHints
Gets the size hints propeny for the specified window.

Status
XGetSizeHinls( Display *display, Window w,XSizeHinlS * hinlS,

Atom property)

XGetStandardColormap
Obtains the standard colonnap propeny for the specified window.

SImMS
XGe'S'andardColormtJp( Display *display, Window w,

XS'andardColor11Ulp 11& cololU1NJP_retllTn, Atom proper'y )

XGetSublmage
Gets a subimage from a defined area within the given dmwable and copies it

to a pre-existing destination X image (see XGeUmage, XSubImage).

X/mtlge *
XGe'Sublmtlge( DisplGY • displ"" DrawGble drtIWable, inl x, inl "

unsigned inI widlh, lUlSigMd i1ll height, lUlSigned long plane_mIlS",
int formtll, X/mtlge *de" _image, inI de" _x, inI uslJ )

XGetTextProperty
Gets the indicated property (of type TEX1) from the indicated window.

StallU

XGe,TatProperty( Display *displ"" Wuadow w,
XTex,Property * texl'prop..retlU'n, A'om property )

XGetTransientForHint
Gets the tnmsient property for the specified window.

SltIlMS

XGe'TransientForHinI( Display *display, Window w,
Window *prop_window_,ellUfi )

XGetVisualInfo
Returns a visual information structure that fits the attributes defined by the

specified template.

NISUDllnfo *
XGe'VrsUDllnfo( Display *display, long vinfo_mIlSlr.,

XVisUDllnfo * vinfo lemplme re'um, int • nitems ret",1I)- - -
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XGetWindowAttributes
Gets the current attributes for the specified window.

Status
XGetWindowAttributes( Display *display, Window w,

XWindowAttributes *window_attributes_return)

XGetWindowProperty
Gets the value of the given property if it matches the specified atom type.

int
XGetWindowPropertJf Display * display, Window w, Atom property,

long long_offset, long long_'ength, Bool delete. Atom req_type,
Atom *actual_type_return, int *actualJormDlJetlIT""

, .~'. unsigned long *nitems_return, unsigned long *bytes_after_retw""
unsigned char **prop_return)

XGetWMClientMachine
Returns the WM_CLIENT_COMMAND property for the given window.

Status
XGetWMClientMachine( Display *display, Wuulow w,

XTeXlProperty * text-propJet",n )

XGetWMColormapWindows
Returns the WM_COLORMAP property for the given window.

Status
XGetWMColormtlpWindows( Display *display, Window w,

I~ Window *. coloUTmtlps_windowsJetlU", int • cOIUllJet",,, )

XGetWMHints
Gets the window manager hints propeny that is set for the given window.

XWMHints *
XGetWMHinls( Display *display, Window w )

XGetWMIconName
Returns the window's WM_ICON_NAME propeny.

Status
XGetWMlconName( Display *display, Window w,

XTextProperty * text'prop_return)
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XGetWMName
Returns the window's WM_NAME property.

Status
XGe,WMNll1ne( Display *display, Window w,

XTextProperty *text-prop_return)

XGetWMNormalHints
Returns the WM_NORMAL_HlNTS property of the given window.

Status
XGelWMNormalHints( Display *display, Window w,

XSizeHinls *hints_return, long *supplied_re'um)

XGetWMSizeHints
Returns the WM_SIZE_HlNTS property of the given property on the given

window.

Status
XGe,WMSizeHims( Display *display, Window w,

XSizeHints· hinls_,etum, long * supplied_retlUn,Alomproperty)

XGetWMProtocols
Returns a list of protocols supported by the current window manager on the

given top-level window

Status
XGe,WMProtocols( Display • display, Window w,

Atom·* protocols_return, inl *cow_return)

Status XGetZoomHints
Gets the size hints property for the given zoomed window.

XWMHints
XGetZoomHints( Display *display, Wmdow w, XSizeHinls • %hints_return)

XGrabButtoD
Establishes a passive grab, allowing the calling client to grab control of the

pointer when the given button is pressed.

void
XGrabButton( Display *display, lULfigned int button,

lUUigned int modifiers, Window grab_window, Bool owner_events,
lUUigned int event_mask, inl pointer_mode, i1ll keyboard_mode,
Win40w confine_to, Cursor cursor)
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XGrabKey
Establishes a passive grab, allowing the calling client 'to grab control of the

keyboard when the given key is pressed.

void
XGrabKey( Display *display, inl keycotk, lUlSigned int modifiers.

Window grab_window, Bool oWnI!r_el1enls, int pointer_motk,
intlceyboard_mode)

XGrabKeyboard
Makes an active grab of the keyboard.

i1ll
XGrabKeyboard( Display • display. Window grab_window,

''"''4 Bool owner_events, int pointe,_mode, i1ll keyboard_mode, rims lime )

XGrabPointer
Makes an active grab of the pointer.

int
XGrabPower( Display *display, Wuulow grab_window,

Bool owner_evenls, lUUigned int evenl_11I/U/c, int po;,*,_mode,
inllceyboard_mode, Windowco~_'0, Cursor curIO', rims tiIM )

XGrabSener
Grabs the X server for the exclusive use of the calling client and queues re

quests from other clients.

void
,.' XGrabServer( Display *display)

XIconiryWindow
Sends a request that a top-level window be iconified.

Status
XlconifyWJNlow( Display *display, Window w, ;111 screen_number)

XIfEvent
Looks for events on the queue that match the given predicate.

void
XlfEvenl( Display *display, XElIenl *e1Ient relllTn, Bool (* predicaleK

Display *, XEvent *, char *), char *args )



Xlib Summary 83

XInitExtension
Initialises an extension to the X server

XEJClCodes *
X/lli1Exlension( Display *display, const char *extension_~ )

XInsertModifiermapEntry
Inserts a new entry in the given modifier map.

XModijie.rKeymtJP
Xlnse'tModifiermtlpEntry( XModifie,Keymap *modmllp,

KeyCode keysym_'nlry, int modifier)

XInstallColormap
Sets up the given colormap.

void
XlnstalIColo'mIlp( Display *display, Color",. CINIp )

XInternAtom
Returns the atom ID for the named propertyt if it exists.

Atom
XlnlemAtom( Display *display, consl char· propert,_1IIlIM,

Bool only_if_exists )

X1ntersectRegioD
Calculates and returns the intersection of the two specified regions.

void
XlnlersectRegion( Region STa, Region ,rb, Region dr_return )

XKeycocieToKeysym
Returns the corresponding key symbol for the given keycode.

KeySym
XKeycodeToKeysym( Displa1 • display, KeyCotk klycode, int index )

XKeysymToKeycode
Returns the corresponding keycode for the given keysym.

KeyCoiU
XKeysymToKeycode( Display *display, Keysym Uysym)
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XKeysymToString
Returns a character string version of the given keysym.

char·
XKeysymToS'ring( Keysym keysym_sIr )

XKillClient
Closes theclient thatcreated the given resource, ifalready tenninated, destroys

the remaining resource(s).

void
XKillClient( Display • display, KID resource)

XListDepths
(~l Returns an array of depths that are supported on the specified screen.

inl*
XListDepths( Display *display, int Ic,ee,,_'1UUnber- inI *cowJeturn)

XListExtensions
Lists the current Xextensions supported by the server.

char **
XListExtensions( Display *display, inI * MXlensions_,elurn )

XListFonts
Lists the names of any available fonts that agree with the given pattern.

chtu **
,.'-~. XListFonts( Display *display, const char *pattem, int 1fIQ%1III1MS,

;nt *actUllI_COIUJI_,ellU7& )

XListFontsWitbInfo
As XListFonts, but also lists any associated information.

chtu **
XListFontsWithlnfo( Display • display, const cluu *pattern, i'" f1I/DC1IQI1Iel,

int *cOIUJI_retlU7l,XFontStrllCt·** info_,etlUn)

XListHosts
Lists all the hosts that can access the display (the current control access list).

XHostAddress *
XLislHosts( Display *display, inI *Mosts_return, Bool * ,'"te_,ellU7l )
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XListInstaIledColormaps
Lists all the colormaps that are currently installed for the screen associated

with the given window.

Colormap *
XListlnstalledColormaps( Display *display, Window w, int *num_return)

XListPixmapFormau
Lists all of the pixmap formats supported by a given display.

XPixnulpFormatVal,"s *
XListPixnulpFormlJts( Display • display, int *count_return)

XListProperties
'. Lists the properties that are set for the specified window.

Atom *
XListProperties( Display *display, Window w, int *nam-propJeturn )

XLoadFont
Loads the named font; if already loaded, returns its font ID.

Fonl
XLoadFont( Displa, *display, const char *name)

XLoadQueryFont
Loads the named font and returns the associated font information (see XLoad·

Font, XQueryFont).

XFonlStruct
XLoadQueryFonl( Display *display, cons' char *name)

XLookupColor
Finds and returns the ROB database value for the colomame and its closest

hardware equivalent.

StatlU

XLoolcupColor( Display *display, Colormap CmtIp, const char *colorname,
Keolor * rgb_db_de/. XColor *hardwar,_del )

XLookupKeysym
Returns a keysym from a list associated with the keycode for the given key

board event.
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Keysym
XLoolcupKeysym( XKeyEvenl *event, int inUx )

XLookupString
Looks for and returns the string and keysym associated with the given evenL

int
XLookupS,ring( XKeyEvenl *evenl, chtu *buffeT_relurn, inl ftIU1!._bytes,

KeySym * /ceysymJe,lUlI, XCompoleSlal1U *sttltMS )

XLowerWindow
Lowers the given window's position in the staelcing order in relation to its

siblings.

.~. void
XLowe,Window( Dilplay *display, Wuadow w )

XMapRaised
Maps the given Window and raises it in the stacking order.

void
XMapRaised( Display *display, Window w )

XMapSubwindows
Maps the subwindows of the given window.

void
XMapSllbwindows( Display * display, Window w )

XMapWindow
Maps the given window, allowing it to be displayed.

void
XMapWindo'M Display *display, Wuadow w )

.:

XMaskEvent
Removes the next event in the input queue that matches the given event mask.

void
XMtU/cEvem( Display *display, lm.fig1llld 101lg eve'" mlUlc,

XEvent *event_retlU7l )

XMatcbVisuaUnlo
Gets the visual information that matches the given screen, depth and class.
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void
XMatchVisuallnfo( Display *display, i1ll screen, iN depth, inl class,

XVisuallnfo * lIinfo )

XMaxRequestSize
Returns the maximum size ofa single request supported by the X server.

long
XMaxRequestSize( Displa, *display )

XMoveResizeWindow
Changes the size and position of the given window.

void
XMoveResizeWindow( Display *display, Window W, inl X, inl y,

lmSig~d iN width, lUISigned inl height )

XMoveWindow
Changes the position of the given window.

void
XMoveWindow( Display • display, lYUldDw w, iN x, it&t ., )

XNewModifiermap
Makes and returns a new modifier keymap structure.

XModi~rKe,map •
XNewMod~rmap( inI m4%_uysyer_mod)

XNextEvent
Gets the next input event in the queue.

void
XNextEvent( Display *display, XElIenl * event re'wn)

XNoOp . -..
Sends a No Operation request to the X server.

void
XNoOp( Display *display)

XorrsetRegion
Alters the offset of the given region by the specified amounL
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void
XOlfsetRegion( Region r, int dx, int dy )

XOpenDisplay
Opens the named display and enables the client program to communicate with

the server.

Display •
XOpenDisplay( consl eM' *display_ntJ11Ie )

XParseColor
Returns the ROB values for the named colour or hexadecimal value.

Stalus
-*' XParseColor( Display *display. ColoTmQp colo,mIlp, cons' chor *spec,

XColor *rgb_db_del_return)

XParseGeometry
Calculates window size and position from the standard string.

int·
XPorseGeoIMtry( c01JS,_cluu *parsest,ing, int *%Jeturn, i", * ,_re,ur",

unsigned int *widlh_return, WUigMd int *height_,eturn )

XPeekEvent
Loolcs at the event at the top of the input queue and takes a copy of that event

while leaving the queue unchanged; if the queue is empty, it waits until an event
occurs.

void
XPee/cEvenl( Display *display, XEvent *eve"'_,e'lU'n )

XPeekItEvent
As XPeekEvent, only does not wait if the queue is empty.

void
XPeekljEl1enl( Display *display, XEvenl *event,

8001 (* predicale)( Display ., XEvent ., chor • ). chtu • tug )

XPending
Returns the number of events pending on the input queue.

int
XPending( Display *display)
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Xpermalloc
Allocates size bytes of 'permanent' memory.

ehlJr
XPermlllloc( unsigned i1ll size)

XPointInRegion
Checks to see if the specified point is within the given region.

int
XPoimlnRegion( Region r, inI x, inI y )

XPolygonRegion
Connects the given points to make a polygon and enables that region to be

referred to again later.

Region
XPolygonRegion( XPoinl *points, int ft, inl fil1...rule )

XPutBackEvent
Puts the given event back onto the input queue.

void
XPUlBackEvent( Display *display, XEvenl *evenl )

XPutImage
Draws a rectangular image, or a section of a rectangular image, in a window

or pixmap using the graphics context components.

void
XPutlmtlge( Display *display, Drawable drawable, GC ge,

X/mage * image, inI src.-x, inI srcJ, inl dsl_X, inl dstJ,
lUlSigned inI width, lUlSigned i1ll height )

XPutPixel
Changes the pixel value at the specified point in the X image for the given

pixel value.

inl
XPUlPixel( X/mage *ximage, int x, iN y. lUlSigned long pixel)

XQueryBestCursor
Gets the 'best' cmsor whose size most closely corresponds to the given pa

rameters.
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Status
XQueryBestCursor( Display *display, Drawable drawable,

unsigned int widlh, unsigned inl height, unsigned i1ll width_return,
unsig~d iN heighl..!etUTn )

XQueryBestSize
Gets the 'best' supported size that most closely agrees with the given param

eters.

StatlU

XQuer,BestSize( Display *display, iIII class, Drawable drawable,
unsigned iN widlh, unsigMd int height, unsig~d int rwidth,
unsigned iN ,height )

XQueryBestStipple
Gets the 'best' supported stipple shape that most closely agrees with the given

parameters.

Statu
XQueryBestStipple( Display *display, Drawable drawable,

unsigned iN widlh, unsig~d jill Might. unsignsd inI width_rellU'lI,

unsigned inI heightJel",,, )

XQueryBestTile
Gets the 'best' supported tile that most closely agrees with the given parame

ters.

StallU

XQueryBestnle( Display *display, Drawable drawable, unsigned int widlh,
..._\ unsigned iIII Might, unsigned iN width_"tum,

unsig~d iN MightJel"" )

XQueryColor
Finds and returns the ROB values and flags for a given pixel valu~.

lIoid
XQueryColor( Display • display, Colormap cmap, Xeolor • colorceU_del)

XQueryColors
Finds and returns an array ofROB values.

lIoid
XQueryColors( Display • display, ColoTmllp C11IIlp. XColoT • colorcel'_def,

;111 ncolors )
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XQueryExtension
Finds out if the named extension is available.

Bool
XQueryExtension( Display * display, cons, chtu *nmne,

inl *major_opcod8Je,wIJ, int *first_ellenl..retlUn,
inl *first_error_,e,urn )

XQueryFont
Finds and returns information on the specified fORL

. ,..

XFontSt,u.ct *
XQ~ryFonl( Display *display, XID fontJD )

XQueryKeymap
Returns a bit vector that reflects the CWTent logical state of the keyboard.

void .

XQueryKeymllp( Display • display, char lceys( 32 J)

XQueryPointer
Finds out if the pointer is in the same screen as the specified window.

Bool
XQueryPointer( Display • display, Window w, Wuadow * root_re'lU1I,

Window * child_,et",n, int *rool-.x_re'lUlJ, int • roolJ _retlUft,
int *win_%_relMm, int *winJ ..return, ruuigned illl *mtUk_re'"n )

XQueryTextExtents
-", Finds and returns measurements for the specified string in the given font.

int
XQ~ryTmExtents( Display * display, XlD fOnl_ID, const chtu *string.

inl nehtus, inl *direction..!elllTft, int *ascent_,ellU1l,
i1ll *descent_return, XCharS'rucl *overal'_ret",,, )

XQueryTextExtents16
Finds and returns measur~ments for the specified 16-bitcharacter string in the

given font.

int
XQueryTextExtenlsl6( Display *display, XID font lD,

const XChtu2b *sIring, int nchius, int * direc,io",..!etlUn,
;111 *ascenlJeturn, int *descent_return, XChiJ,Struct *overall_,etlU1l )
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XQuery1ree
Finds out about the given window's hierarchy, returning its root ID, parent ID,

number of children and a pointer to a list of its children.

Status
XQueryTree( Display *display, Window w, Window * ,oot_return,

Window • parent_,etlU7l, Window ** children_retwn,
unsigned inI *nchildren_return)

XRaiseWindow
Lifts the given window up to the top of the stacking order, while keeping it in

the same x/y position in the display.

void
f~'\ XRaiseWindow( Display *display, Window w )

XReadBitmapFUe
Reads the named file, which contains bitmap information, into a new pixmap

of the specified size.

inI
XReadBitmapFile( Display • display, Drawable drawable,

const chDT *ftlenmne, wuigNld inI * width..!elurr&,
lllUig~d inI *heightJet",,,, Pixmtlp *bitmap_retlU7l,
int * %_ hot_retlU7l, i1&l *y_hot_rellU7l )

XRebindKeysym
Rebinds the meaning of a keysym for a client; when the corresponding key is

pressed at the same time as the relevant modifier, keysym and string are returned.

void
XRebindKeysym( Display • display, KeySym uysym, KeySym *mod_lisl,

int mod_colUJl, const """ig~d chDT * string, inI nam_bytes)

XRecolorCursor
Changes the colour of the given cursor to the specified background and fore

ground colours.

void
XRecolotCursor( Display *display. ClUsor ClUsor,

XColor *!oTegrowtd_color, XColor *btlckgrowtd_colo, )

XReconfigureWMWindow
Sends a request that a top-level window be reconfigured.
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Status
XRecoconftgureWindow( Display * display, Window w, inl screen_number,

unsigned inl value_mask,XWindowChanges * values)

XRectlnRegion
Finds out if a given rectangle is within a particular region.

int
XRectlnRegion( Region r, im x, inl y, unsigned int width,

unsigned int height )

XRefreshKeyboardMapping
Updates the calling application's stored keyboard information to reflect the

current mapping of keycodes to teysyms.

void
XRefruhKeyboardMapping( XMappingEvent *event )

XRemoveFromSaveSet
Removes the subwindows of the given window from the calling clientts save

seL

void
XRemoveFromSaveSet( Display • display, Wuadow w )

XRemoveHost
Removes the specified host from the access controllisl

void
XRemoveHost( Display *display, XHostAddress • host)

XRemoveHosts
Removes many hosts from the access control list.

void
XRemoveHosts( Display *display, XHostAddress *hosts, inl num_hosIS)

XReparentWindow
Reparents a window by inserting another window in the hierarchy, just below

jts current parent

void
XReparentWindow( Display *display. Window win, Window parent, iN x,

inl y)
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XResetScreenSaver
Resets the screen saver: redisplays the screen if the screen saver is running.

void
XResetScreenSaver( Display *display)

XResizeWindow
Alters the size of the given window according to the specified width and heighL

void
XResizeWindow( Display *display, Window w, rmsigned ;111 widlh,

unsigned int height )

XRestackWindow
Alters the stacking order of sibling windows.

void
XRestackWindow( Display *displtrj, Window *windows, int nwindows )

XResourceManagerString
Returns the default string used by the resource manager on the given display.

char·
XRuoUrceMtl1IllgerString( Display· display)

XrmGetFileDatabase
Creates a resource database with information from the named file.

XrmDatabase
XrmGetFileDatabase( const char • ftlellQ11l/l )

;--., XrmDestroyDatabase
Destroys a resource database and frees any allocated memory used by that

database.

void
X,mDestroyDalabare( XrmDtIlabtue database)

XrmGetResource
Looks for a resource of the given string name and class within the specified

resource database.

Bool
XrmGetResolUCe( X,mDatabtue dlltabtlse, cons' char *st,_name,

cons' char *str_class, char .* s'r_'ypeJeturn,
XrmValue * value_ret",,. )
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XrmGetStringDatabase
Creates a resource database with information from the given character sbing.

XrmDatabase
XrmGetStringDQlabase( COltSt cluJr • data)

XrmInitialize
Initialises the resource manager.

void
Xrmlnitialize( void)

XrmMergeDatabases .
Merges the contents oftwoexisting databases to createone combined resource

database; the specified target database is modified with the contents of the original
source database, whereupon the source is then destroyed.

void X,mMergeDatabases( X,mDatabase source_db.
X,mDatabas, *'argel_db)

XrmParseCommand
Parses the command line arguments and loads options into the specified re

source database.

void
X,mParseCommand( X,mDatabase *db. XrmOptionLut table,

int table_count, cons' char • ruune, inl • argc, char ** (Up )

XrmPutFileDatabase
Places a copy of the given database in the specified file.

void
XrmPutFUeDatGbtlSe( XrmDtlIabase database. cons' chlu • stored_db)

XrmPutLineResource
Inserts a resource entry in the specified database, where the resource name and

value are given as a single characrerstting.

void
XrmPutLineRelource( XnnDatabtue *dilIabase, const cluu • line )

XrmPutResource
Inserts information in the specified resource database.
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void
XrmPutResouTce( XrmDatabase *database, cons' char *specifier,

const char * type, XrmVa1ue *value )

XrmPutStringResource
Inserts a resource entry in the specified database, where the resource name and

value are given in separate character strings.

void
XrmPutStringResource( XrmDalabQSe *database, cons' cluu * resowee,

cons' char * value )

XrmQGetResource
Finds and returns a resource in the specified database that matches the fully

qualified name, class and type arguments; it acts like XrmGetResource. except
the arguments here refer to quarks rather than to strings.

Boo1
XrmQGetResolU'ce( X,mDoJabtue database, XrmNtuneLisl qlllUk_1III1M,

XrmClassList qlllUk_cltJSs, XrmRepresentation *qlllUk_"pe,
XrmValue *value )

XrmQGetSearchList
Searches a list of resource names and classes and returns a list of database

levels ordered by the likelihood of a match.

Boo1
XrmQGetSearchList( XrmDatabase database, XrmNtJmIlLisl1III1MS,

XrmClassList classes, XrmSearchLisl ,earch_'is'_re,wn,
intlist_'ength_retlUn )

XrmQGetSearcbResource
Searches a list of ordered database levels for a specified resource.

Bool
XrmQGelSearchResolUce( XrmSearchList search_'ist, X,mName name,

X,mClass cllUs, XrmRepresenlalion * type retlU7l,
XrmValue * vtJlue_re'ur" )

XrmQPutResource
Places a resource entry in a database using the quarks argument.

void
XrmQPutResoUTce( XrmDatabtue *database, XrmBindillgList bindings,

X,mQUlUlcList quarles, X,mRepresenlatiora 'ype. XrmValue *valw )
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XrmQPutStringResource
Places a string resource value in a database using the quarks argument

void
XrmQPutStringResource( XrmDatabase *database,

XrmBindingList bindings, XrmQUIlT1cList qU/lrks, const chaT * value )

XrmQuarkToString
Converts the given quark to its equivalent character string.

X,mString
XrmQuarkToString( XrmQuark quark)

XrmStringToBindingQuarkList
Converts the given ,string to a binding list and a quark list

void
XrmStringToBindingQUIlTkList( const char ~ string,

XrmBindingList bindings, XrmQUIlT1cList qUllTu )

XrmStringToQuark
Converts the given string to a quark, binding the quark to that string.

X,mQuark
XrmStringToQUlUk( const char * string )

XrmStringToQuarkList
Converts the given string to a quark list.

void
X,mStringToQUlUkList( consl char *Siring, XrmQlUU1cList qUlUIcs )

XrmUniqueQuark
Allocates a new quark, one that has no string equivalent.

XrmQuarlc
XrmUniqruQuarlc( void )

XRotateBullers
Cycles the cut buffers by a given number of positions.

void
XRotateBuffers( Display *display, int rotale )
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XRotateWindowProperties
Cycles the window properties in the property array of the specified window

according to the given amount and direction.

void
XRotaleWindowPTopeTlies( Display *display, Window w,

Atom *properties, inlnlUnJJTop, int npositions )

XSaveContext
Saves a data value, which corresponds to the given window's data and data

context type, in the context manager database.

int
XSaveCOnlexl{ Display *display, Window w, XContext context,

consl void *data)

XScreenNumberOfScreen
Returns the screen index of the specified screen

int
XScreenNwnberOjScreen( Screen *screen)

XSelectInput
Selects an input event that matches the given mask and then sends it to the

specified window.

void
XSelectlnpMI( Display *display, Window w, lUUig~d long event_mtUk )

XSendEvent
Sends an event to the specified window.

Status
XSendEvent( Display *display, Window w, Bool propagGle,

lUlSigned long event_mtUk, XEvenl *event )

XSetAccessControl
Turns on or offaccess control checking.

void
XSetAccessCOnlrol( Display * display, int mode )

XSetArterFuDctioD
Sets a user-defined function to be called after all Xlib functions.
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int(*
XSetAfterFunc~ion(Display * display, inl( *proc X Display *) )X)

XSetArcMode
Sets the arc mode in the given graphics context to specify chords or pie-slices.

void XSetArcMotk( Display *display, GC ge, inz arc_mode)

XSetBackground
Sets or resets the background pixel value in the given graphics context.

void
XSelBackground( Display· display, GC get unsigned long background )

XSetCIassHint
, Sets or resets the class hint property of the specified window.

void
XSetClassHin.t( Display • display, Window w, XClassHinl * class_hints)

XSetCUpMask
Sets the clip mask component of the given graphics context to the specified

pixmap.

\1oid
XSe'ClipMtU/c( Display *display, GC ge, Pixmap clip_RllUIc )

XSetClipOrigin
Sets or resets the clip origin in the given graphics context.

void
XSetClipOrigin( Display· display, GC ge, int clip..%_orgin,

int clipJ _origin )

XSetCIipRectangles
Sets the clip mask component of the given graphics context to a list of rectan

gles whose position is relative to the specified origin.

void
XSelClipReelangles( Display *display, GC ge, int clip_%_or,;",

in.t clipJ_origin, XRectangle *rectangles, int ",eels, int ordering)

XSetCloseDownMode
Sets the close down mode for a client; that is. prescribes what will happen to

the dependent resources when a client is closed down.
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void
XSetCloseDownMotk( Display *display, int close_motk)

XSetCommand
Sets or resets the specified window's command property atom according to the

values of the shell command line arguments.

void
XSetCommIJnd( Display *display, Window w, char ** arg", int argc)

XSetDashes
Sets or resets the dash style in the given graphics context.

void
XSetDashes( Display *display, GC ge, int dash_offset,

com' char • dash_'ist, int n )

XSetErrorH8ndier
Sets up a handler to handle non-fatal error events.

int(*
XSetErrorHandler( int( *htmdler XDisplay *, XErrorEvenl *) )X)

Sets up the fill rule in the given graphics context to specify how a polygon is
to be filled when there are overlapping areas.

void XSe,FilIRule( Display *display, GC ge, int fill_rule)

XSetFillStyle
.,-, Sets the fill style in the given graphics context to be solid, tiled, or stippled.

void
XSetFillSt,le( Display • display, GC ge, inl fill_style)

XSetFoDt
Sets the font in the given graphics context.

void
XSetFont( Display • display, GC ge, FOllllonl)

XSetFoDtPath
Specifies the search path for font lookup. Directories are searched in the order

in which they are listed. There is only one search path for each X Server.
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void
XSetFOnlPath( Display *display, char ** directories, i1ll ndirs )

XSetForeground
Sets or resets the foreground pixel value in the given graphics context

void
XSetForeground( Display· display, GC gC,unsigMd longforeground)

XSetFunction
Sets the bitwise logical function in the given graphics context

void
XSetF~tion( Display *display, GC ge, intfWICtion)

XSetGraphicsExposures
Sets the graphics exposures in the given graphics context

void
XSetGraphicsExposlUes( Display *display, GC ge,

Boo' graphics_exposures)

XSedconName
Sets the name to be displayed in thegiven window's icon to the specified string.

void
XSetlconName( Display *display, WUIdow w, consl char· icon_Nl11Ie)

XSetIconSizes
Sets or resets the size preferences for icons associated with given window.

void
XSetlconSize( Display *display. Window w, XlconSize • size_lisl, int count )

XSednputFocus
Sets or resets the keyboard focus window.

void
XSe'lnpMtFocus( Display *display. Window focus, i1at rever'_'0, Time time )

XSedOErrorHandler
Sets up a handler to handle fatal I/O error events.

i1at(*
XSetIOErrorHandler( int( *handler K Display *) )X)
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Sets up the line drawing attributes for the given graphics context to prescribe
the line width and style to be used.

void
XSetLineAttribwes( Display * display, GC ge, unsigned inlline_widlh.

intline style, inI cap style, inI join style)- - -
XSetModifierMapping
Sets up which keycodes are to be used as modifiers (ALT, SHIFT, and so on).

void
XSetModifterMapping( Display· display.XModifierKeymap *mod_mIlp)

XSetNormalHints
Sets or resets the size hints property of the given window in normal state (that

is, not zoomed or iconified).

void
XSetNormlllHinls( Display *display, Window w, XSizeHinls * lainl! )

XSetPlaoeMask
Sets the plane mask in the given graphics context

void
XSetPltl1leMaslc( Display • displtIJ, GC ge, lI1ISigned long pltl1le_mtUIc )

XSetPointerMapping
Sets or resets the pointer button mapping.

inI
XSetPoinlerMapping( Display *display, cons' unsigned char *mtlp.

inl nmIlp)

XSetRGBColormaps
Sets or resets a standard colourmap sttucture for a given window.

void
XSe,RGBColo171Ulps( Display *display, Window w,

XStandtudColormop· std_cololU71lGp, int colUlt,Atomproper'y)

XSetRegion
Sets the clip mask in the given graphics context 10 the specified region.

void
XSe,Region( Display *display, GC ge, Region r )
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XSetScreenSaver
Sets up parameters that specify the action of the screen saver.

void
XSetScreenSaver( Display *display, int timeout, int interval.

int prefer_blanking, int·allow_exposures)

XSetSelectionOwner
Specifies the owner of the selection property atom and the Time when a grab

should happen.

void
XSetSeleetionOwner( Display *display, Atom selection, Window ow~r,

Time time )

XSetSizeHints
Sets or resets the size hints property for the given window.

void
XSetSizeHints( Display *display, Wuadow w, XSizeHints *hints,

Atom property )

XSetStandardColormap
Sets or resets the standard colonnap propeny associated with the given win

dow.

void
XSelSt~dColo'mIlp( Display *display, Window w,

XStandtudColor11lllp * c11IIlp. Atom property)

XSetStandardProperties
Sets or resets the essential properties for the given window (that is, the mini

mum set of properties required).

void
XSetStandtudProperties( Display *display, Window w,

cons' char *window_name, const char • icon_name,
Pixmap * iconJ'ixmap, char ** argv, int argc, XSizeHinls *hints)

XSetState
Sets or resets the foreground and background pixel values, the logical function

and the plane mask in the given graphics context.
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void , ..
XSetStale( Display * display, GC ge, unsigned long foreground,

unsigned long background, ;1&1 flUlClwn, unsigned long plane_mlJSk )

XSetStipple
Specifies the stipple pixmap for the given graphics context.

void
XSelStipple( Display *display, GC gc, PixmIJp * stipple)

XSetSubwindowMode
Sets or resets the subwindow mode for the given graphics contexL

void
XSetSubwindowMode( Display *display, GC gc, inl subwindow_mode )

XSetTextProperty
Sets a specified property of type TEXT on the specified window

void
XSetTextProper,y( Display· display, Window w, XTextProperty * teJCtJJrop,

Atom property )

XSetTile
Specifies the tile pixmap for the given graphics context.

void
XSelTile( Display * display, GC ge, Pixmap * tile)

XSetTransientForHint
Sets or resets the XA_WM_TRANSIENT_FOR property for the given win

dow.

void
XSeffransientForHin/,( Display • displlly, GC ge, Window prop_window)

XSetTSOrigin
Sets or resets the origin of the tile or stipple fill pattern in the given graphics

context

void
XSeITSOrigin( Display *display, GC ge, in/, Is_x_orgin, in/, tSJ_origin)

XSetWindowBackground
Sets or resets the background pixel value that is to be used for background

filling in the given window.
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void
XSetWindowBackground( Display *display, Window w,

unsigned long backgroundyixel )

XSetWindowBackgroundPixmap
Sets or resets the background tile pixmap for the given window.

void
XSetWindowBackgroundPiJcmIlp( Display * display, Window w,

PixmIlp background_tile)

XSetWindowBorder
Sets or resets the given window's border pixel value and redraws the border

accordingly.

void
XSetWindowBorder( Display *display, Window w,

unsigned long border-pixel)

XSetWindowBorderPixmap
Sets or resets the given window's border tile pixmap and redraws the border

accordingly.

void
XSe,WindowBorderPixmIlp( Display *display, Window w,

PixmIlp border_tile )

XSetWindowBorderWidth
Sets or resets the border width of the given window.

void
XSetWindowBorderWidth( Display *display, Window w,

unsigned iN width)

XSetWindowColormap
Sets or resets the colonnap for th~ specified window.

void
XSetWindowColormllp( Display *display, Window w, Colormap cmap )

XsetWMClientMachine
Sets or resets the WM_CLIENT_COMMAND property for the given window.

void
XSetWMClientMachine( Display • display, Window w,

XTextProperty * text-prop)
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XSetWMColormapWindows
Sets or resets the WM_COLORMAP_WINDOWS property for the specified

window.

lIoid
XSe,WMColorfNlpWindows( Display *display, Window w,

Window *colourmllp_windows, int counl )

XSetWMHints
Sets or resets the window manager hints propeny for the given window.

void
XSetWMHints( Display *display, Window w, XWMHinls *wmhinls)

XSetWMIconName
Sets the WM_ICON_NAME property for the given window

void
XSetWMlconNami!( Display *display, Window w,

XTextProperty * t~xtJJrop )

XSetWMName
Sets the WM_NAME property for the given window

void
XSetWMNome( Display *display, Window w, XTextProperty *textJJrop )

XSetWMNormalHints
Sets or resets the WM_NORMAL_HINTS property of the given window.

void
XSetWMNorfNllHints( Display *display, Wuadow w, XSizeHintl • hints )

XSetWMProperties
Sets or resets the standard PrQperties required by window managers for the

given window

void
XSetWMProperties( Display *display, Window w,

XTutProperly· window_ntUne,XTextProperty * icon_nII11Ie,
chtJr ** tlTg", inI argc,XSizeHintl • normlJl_hinls,
XWMHints *wmJainls,XClassHint *cllUl_hint )

XSetWMProtocols
Sets the WM_PROlOCOLS property on the given window
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void
XSetWMProtocols( Display *display, Window w, Atom * properly,

int count )

XSetWMSizeHints
Sets or resets the WM_SIZE_HINTS propeny for the given property of the

given window.

void
XSetWMSizeHints( Display • display, Window w, XWMSizeHints *hints.

Atom property)

XSetZoomHints
Sets or resets the size hints property for the given window in zoomed state.

void.
XSetZoomHints( Display *display, Window w, XSizeHints *zhints)

XShrinkRegion
Alters the dimensions of the given region by a specified amountt using positive

values to expand the region or negative values to contract iL

void
XShrinkRegion( Region r, i1ll dx, int dy )

XStringListToTextProperty
Converts a list of strings into aTextProperty structure.

Status
XSt,ingListToTeztProperty( chtu ** list, irit cow,

XTextProperty * text'prop_return)

XStoreBuffer
Stores infonnation in one of the cut buffers.

void
XStoreBuffer( Display *display, const char *bytes, int Myles, int buffer)

XStoreBytes
Stores the given information in cut buffer O.

void
XStoreBytes( Display *display, const chtu *byles, inl nbytes )
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XStoreColor
Sets or resets the value of the specified colorcell in the given colonnap to the

nearest equivalent hardware ROB values.

lIoid
XStoreColor( Display * displ,ay, Color11Ulp cmap, XColor *colorcell_def)

XStoreColors
Sets or resets the value of each of the colorcells in the given colonnap to the

nearest equivalent hardware ROB values.

void
XStoreColors( Display *display, Colormllp Cf1IQP, XColor *colorcel'_de/,

i1ll ncolors )

r··, XStoreName
Sets the specified sUing as the name of the given window.

void
XStoreName( Display *display, Window w, cha, *window_1IQ11I/! )

XStoreNamedColor
Looks for the colour name string and stores its value in the specified colonnap

cell.

void
XSloreNamedColor( Display *display, Colormap cmap,

const chaT *colorntJme, wasigned long pixel, int flags)

XStringToKeysym
Converts the given string to its corresponding keysym.

KeySym
XStringToKeysym( consI chaT *string)

XSubImage
Creates a subimage within the given X image according to the specified di

mensions.

X/mage
XSub/fIUIge( X/fIUIge *%image. ;111 x, illl y, lUlSigned inl subimage_width,

Ilnsigned inl subimage_heighl )

XSubtractRegioD
Subtmcts one region from another and returns the difference.
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lIoid
XSubtractRegion( Region sra, Region srb, Region dr...!elurn)

XSync
Flushes the output buffer and waits for all outstanding events and errors to be

processed by the server.

void
XSync( Display *display,.;nt discard)

XSynchronize
Turns synchronisation on or off for the purposes of debugging and returns the

previous After function.

int( *
XSynchronize( Display *display, Bool onoff) )

Returns the measurements for the given string and font.
XTextExtents
Returns the measurements for the given 8-bit character string in the named

fonL

void
XTextExlents( XFontStruct *IOnl_,'ruet, cons'_char *string, i1ll nchars,

inl *direction...!et",n, int *ascent_return, int *descent_retlUft,
XCharStrucl *overall_return)

XTextExtents16
Returns the measurements for the given 16-bit character string in the named

fonL

void
XTextExlentsl6( XFonlSt,uct *font_strKCt, const XChar2b * .string,

int nchtus, int *direction_,eturn, ;111 *ascent_return.
int *descent_retlUn, XCharStrll,Ct *overall-return)

XTextPropertyToStringList
Converts an XTextProperty sbUcture into an array of sbiogs

Status
XTextProprtyToStringList( XTextProper" * text-prop, char *** lis'JellUn,

i1ll *COIUJl_retlU'n )
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XTextWidth
Returns the width, in pixels, of an 8-bit chamcter string of a given length and

fooL

inI
XTeJClWidlh( XFontS',uct *font struct, cons' char * string, illl cow)

XTextWidth16
Returns the width, in pixels, of a 16-bit character string of a given length and

fonL

inI
XTextWidthl6( XFontStrucl *fOnl_slruc" cons' XCMr2b *string,

inl count)

XTranslateCoordinates
Translates the coordinates in the source window to those in the destination

window, if possible.

Bool
XTranslateCoordino,tes( Display *displtly, Window Ire w, Window desl W,- -inl sre_x, illl srcy, inl .,,_%_,etum, iN delly_','um,

Window *child..relurn )

XUndefineCursor
Removes an association, defined previously with XDelneCursor t between a

cursor and the given window.

void
XUnde~dClUso,(Display *display, Window w )

XUngrabButtoD
Releases an existing passive grab made by the calling clientofa mouse button

or key combination on the given window.

void
XUngrabBut'on( Display *display, unsigned inI blll'on,

lUlSigned iN modifiers, Window w )

XUngrabKey
Releases a passive grab made by the calling client of the specified key or key

combination on the given window.
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void
XUngrabKey( Display· display, unsigned inl keycode,

unsigned int modifiers, Window w )

XUngrabKeyboard
Releases an active grab of the keyboard made by the calling client.

void
XUngrabKeyboard( Display *display, Tinw tims)

XUngrabPointer
Releases an active grab of the pointer made by the calling client

void
XUngrabPointer( Display *display, Tinw time )

XUngrabServer
Releases the server from a grab.

lIoid
XUngrabServer( Display *display )

XUninstallColormap
Uninstalls the specified Colormap and, if necessary, installs the default map

instead.

void
XUninstallColormtJp( Display *display, Colormap cmap )

XUnionRectWithRegion
Unions the given rectangle and source region to make the resulting destination'

region.

void
XUnionRec,WahRegion( XRectangle * rectangle, Region arc_region,

Region desl...regionJStlU7l )

XUnionRegioD
· Unions the two specified regions and returns the resulting region.

void
XUnionRegion( Region STat Region",b, Region dr_,ellU7l )

XUniqueContext
Creates a new context resource ID.



XContexl
XUniqueContext( void )

XUnloadFont
Unloads the given font.

void
XUnloadFont( Display * display, FOnl/om )

XUnmapSubwindows
Unmaps all the mapped children ofthe given window in stacking order, ending

with the top sibling.

void
XUnmtJpSubwindows( Display *display, Window w )

XUnmapWindow
Unmaps the given mapped, removing it and its children from the screen while

it remains unmapped.

void
XUnmtJpWindow( Display *display, Window w )

XVisualIDFromVisual
Returns the VisualID of the given visual.

void
XV'uualIDFromVuual( Visual *visual)

XWarpPointer
Moves the pointer 'instantaneously' from one defined point on the screen to

another one.

void
KWarpPoinler( Display *display, Window sre_w, Window deSI_w, illl src..x,

int STCy, unsigned int sTC_width, lULfinged int sTC_height, inI desl_x,
inl desty)

XWithdrawWindow
Unmaps a top-level window.

Status
XWithdrawWindow( Display *display, Window w, inI screen_number)
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XWindowEvent
Looks in the input event queue of the given window for the next event that

matches the event mask, and then removes that event.

void
XWindowElIent( Display *display, Window w, long event_mask,

XEvent 111 event_,eturn )

XWMGeometry
Obtains the geomerty information for a given window.

int
XWMGeometry( Display *display, int screen_nunJber,

cons' char * lUer....8eom, cons' char *default....8eom,
lUlSigned iN_bo,der_width,XSizeHints *size_hints, iN *x_return,
int • Y return, int *width retwn, int *height window,- - -
int *gravity_return)

XWriteBitmapFile
Writes the given bitmap to the named file.

void
XW,iteBitmapFile( Display *display, const char *filentllll/!, PixmtJp bitmtlp,

lUlSigned iN widlh, lUlSigned inl height, int x_hot, int .,_hot )

XXorRegion
Does an exclusive OR operation on the two source regions (by adding the total

area of the two regions together and then removing the area where they overlap)
to produce the resulting destination region.

void
XXorRegion( Region ,ra, Region arb, Region dr_,etum )
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Bibliography

A full machine-readable version of the X reference manual can be obtained with
the X System Vll.4 release tape from The X Consortium at MIT, Cambridge,
Mass., USA. Although this is 'free', it will take your printer, if you have one,
many hours to print out. This is the definitive version of the documentation and
forms the basis of all other X manuals.

A set ofX manuals can be obtained from IXI Limited ofCambridge, England,
who specialise in X for Unix-based workstations. You can contact IXI on (0223)
462131 (or the international dialing code + 44 223 462131 if you are telephoning

. from outside the UK).
For a good coverage ofall the features of X, look out for the series known as

The Definitive Guides to theX WindowSystem by O'Reilly &Associates, Inc. This
is an American publication and so it may not be readily available in all European
bookshops.

Volume O. X Protocol Reference Manual/or X Versionll, Edited by Adrian
Nye, ISBN 0-937175-40-4

Volume 1, Xlib Programming Manual, Adrian Nye, ISBN 0-937175-26-9
Volume 2. Xlib Reference Manual. Edited by Adrian Nye. ISBN 0-937175

27-7
Volume 3. X Window System User's Guide, Tim O'Reilly eL al., ISBN 0

937175-29-3
Volume 4, X Toolkit Inlrinsics Programming Manual, Adrian Nye and TIm

O'Reilly, ISBN 0-937115-56-0
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Volume S, X Toolkit Intrinsics Reference Manual, Edired by Tim O'Reilly,
ISBN 0-937175-33-1

For a good tutorial introduction to X, look out for the Intraduction to the X
Window System by Oliver Jones, published by Prentice Hall (ISBN 0-13-499997
5).

Reference material about the C languge interface library (Xlib) and the X pro
tocol specification is also provided by The X Window System, C Library and Proto
col Reference, by R.W Sheifteret. al., published by Digital Press (ISBN 1-55558-
012-2). .

A good tutorial guide for X programmers is given by X-Window Applica
tions Programming, by E.F Johnson and Kevin Johns~n, published by MIS Press
(ISBN 1-55828-016-2).

A tutorial and reference manual on the X toolkit is given by The X Window
system Programming and Applications with XI, by Douglas Young, published by
Prentice Hall. (ISBN 0-13-497074-8).

The following is a more complete list, broken down by subject.

A.I Motif

Berlage, Thomas, OSFIMotif: Concepts andProgramming,Addison-Wesley, UK,
1991. ISBN 0-201-55792-4.

Johnson, Eric F. and Kevin Reichard, Power Programming Motif, MIS: Press,
Portland, OR, 1991. ISBN 1-55828-059-6. Book with disk, ISBN 1-55828-061-8.

Nye, Adrian and Tim O'Reilly, X Toolkit Intrinsics Programming Manual,
MotifEditioD, O'Reilly and Assoc., Sebastopol, CA, 1991. ISBN 0-937175-62-5.

Open SoftwareFoundation, Application Environment Specification (AES): User
Environment V~lume, Rev. B, Prentice Hall, Englewood Cliffs, NJ, 1991. ISBN
0-13-043530-9.

Open Software Foundation, OSFIMotifProgrammer'sReference, Revision 1.1,
Prentice Hall, Englewood Cliffs, NJ, 1991. ISBN 0-13-640681-5.

Open Software Foundation, OSFIMotif Style Guide. Revision 1.1, Prentice
Hall, Englewood Cliffs, NJ, 1991. ISBN 0-13-640616-5.

Open Software Foundation, OSFIMotif Programmer's Guide, Revision 1.1,
Prentice Hall, Englewood Cliffs, NJ, 1991. ISBN 0-13-640673-4.

Young, Douglas A., The X Window System: Programming and Applications
with XI. OSFIMotif Edition, Prentice Hall, Englewood Cliffs, NJ, 1990. ISBN
0-13-497074-8.
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bitmap, 3
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BitmapPad, 50
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DisplayString, 53
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keyboard.d, 5
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mouse_resolution, 18 Resource files, 7

MULTI_BUFFERING, 1 resource files, 4

muncher, 3 RESOURCE_NAME, 24
rgb.dir, S

new rgb.pag.S
ATW.d,5 rgb.txt,5
G300.c,6 RootWindow, 5S
G300.d,5 RootWindowOfScreen, SS
GDS.d,5 rose, 3
splash.d,5
Xre, 4, 9, 15, 16, 18 screen.c screen.h, 6

Xrc.ATW,4 ScreenCount, 55

Xrc.GDS,4 ScreenOIDisplay, S6
........ Server.trnpl, 6Parateeh.d, 5

NextRequest, 54 Server_windows, 18, 19
ServerVendor, 56

oclock,3 set1ceys,3
OpenLook,l setkeys.c, 4

SHAPE, 1
path, 21 showcols,3
perilogo, 3 showlceys, 3
plaid, 3 showsnf,3
PlanesOfScreen, S5 site.def,6
Problems, 25 Stack Size, 31
processor, 20 Starting X, 12, 19
progname, 20 startx,3
Programming, 30 Status XGetZoomHints, 81
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The X Window System Protocol, Ver-
sion 11, i

Toolkits, 9
lpseudo.dbk, 5
ttyserv.bak, 5
lwm, 3, 14
twmrc, 3

unix.lib, 5
USER, 24
uwm,3
uwmrc,3

VendorRelease, 56
vfork, 32
vforkO,32

WhitePixel,56
WhitePixelOfScreen, S6
WidthMMOfScreen, S6
WidthOfScreeo, 56
window,S
worm, 3
WriteO,10

X,5,6
Server, 3, IS, 17
Server hangs up, 25
toolldt,l

Xauthority, 3
Xdefaults, 3, 22, 23
XElTorDB,5
Xhelios, 3
Xlib.def,S
Xrc,9
XtEnorDB, 5
X functions

XActivateScreenSaver,S7, 72
XAddExtension, 57
XAddHost, 57
XAddHosts, 57

XAddPixel, 57
XAddToExtensionList, 57
XAddToSaveSet, 57
XAllocClassHint, 58
XAllocColor, 58
XAllocColorCells, 58
XAllocColorPlanes, 58
XAllocIconSize, S8
XAllocNamedColor, 58
XAllocSizeHints, 59
XAllocStandardColonnap,59
XAllocWMHints, 59
XAllowEvents, 59
XAutoRepeatOff, S9
XAutoRepeatOn, 59
XBell, S9
XChangeActivePointerGrab~ S9
XChangeGC,60
XChangeKeyboardControl, 60
XChangeKeyboardMapping.60
XChangePointerControl, 60
XChangeProperty, 60
XChangeSaveSet, 60
XChangeWindowAttributes, 61
XCheckItEvent, 61
XCheckMaskEvent, 61
XCheckTypedEvent, 61
XCheckTypedWindowEvent, 61
XCheckWindowEvent 61
XCirculateSubwindows, 62
XCirculateSubwindowsDown,62
XCircuIatesubwindowsUp, 62
XClearArea, 62
XCIearWindow,62
XClipBox, 62
XCloseDisplay, 62
XConfigureWindow~63
XConvertSelection, 63
XCopyArea, 63
XCopyColonnapAndFree, 63
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XCopyGC,63
XCopyPlane, 63
XCreateBiunapFromData, 64
XCreateColormap, 64
XCreateFontCursor, 64, 6S
XCreateGC,64
XCreateGlyphCursor,64
XCreateImage, 64
XCreatePixmap, 6S
XCreatePixmapCursor, 65
XCreatePixmapFromBitmapData,

65
XCreateRegioo, 6S
XCreateSimpleWindow,6S
XCreateWindow,66
XDefineCursor,66,110
XDeleteContext, 66
XDeleteModifiennapEntry, 66
XDeleteProperty, 66 .
XDestroyImage, 66
XDesttoyRegioo, 67
XDestroySubwindows, 67
XDestroyWindow, 67
XDisableAccessCoDtrol, 67
XDisplayMotionBufferSize,67
XDisplayName, 67
XDrawArc, 67, 68
XDrawArcs, 68
XDrawImageSbing,68
XDrawlmageSbing16, 68
XDrawLine, 68
XDrawLines, 68, 69
XDrawPoint, 68
XDrawPoints, 69
XDrawRectangle, 69
XDrawRectangles,69
XDrawSegments, 69
XDrawSbing, 69
XDrawSbing16, 69
XDrawText,70

XDrawText16, 70
XEHeadOtExtensionList, 70
XEmptyRegion, 70
XEnableAccessControl,70
XEqualRegion, 70
XEventsQueued, 71
XFetehBuffer, 71
XFetehBytes, 71
XFetehName, 71
XFillArc, 71
XFillArcs, 71
XFillPolygon, 71
XFillRectangle, 72
XFillRectangles, 72
XFindContext, 72
XFindOnExtensionList, 72
XFlush,72
XForceSCreenSaver, 72
XFree, 72
XFreeColonnap, 73
~reeColors, 73
XFreeCursor,73
XFreeExtensionList, 73
XFreeFont, 13
XFreeFontInfo, 73
XFreeFontNames, 73
XFreeFontPath, 74
XFreeGC,74
XFreeModifiermap,74
XFreePixmap,74
XFreeSlringList, 74
XGCContextFromGC, 74
XGeometry, 74
XGetAtomName,7S
XGetClassHinl,7S
XGetCommand, 75
XGetDefaull,7S
XGetErrorDatabaseText, 75
XGetErrorText, 75
XGelFontPath, 74, 76
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XGetFontPropeny, 16
XGetGCValues, 76
XGetGeometry, 76
XGetIconName,76
XGetIconSizes,76
XGetImage, 77, 79
XGetInputFocus,77
XGetKeyboardControl, 77
XGetKeyboardMapping,77
XGetModifierMapping, 77
XGetMotionEvents, 77
XGetNonnalHints, 77
XGetPixel, 78
XGetPointerControl,78
XGetPointerMapping, 78
XGetRGBColormaps,78
XGetScreenSaver, 78
XGetSelectionOwner, 78
XGetSizeHints, 19
XGetStandardColormap,79
XGetSubImage, 79
XGetTextProperty,79
XGetTransientForHint, 79
XGetVisualInfo, 79
XGetWindowAttributes, 80
XGetWindowProperty, 80
XGetWMClientMachine, 80
XGetWMColonnapWindows, 80
XGetWMHints, 80
XGetWMIconName, 80
XGetWMName,81
XOetWMNormalHints, 81
XGetWMProtoeols,81
XOetWMSizeHintst 81
XGrabButtoo,81
XOrabKey, 82
XGrabKeyboard, 82
XOrabPointer, 82
XGrabServer, 82
XIconifyWindow,82

XIfEvent, 82
XlnitExtensioD, 83
XInsertModifiermapEntry, 83
XInstallColonnap, 83
XInternAtom,83
XIntersectRegion,83
XKeycodeToKeysym, 83
XKeysymToKeycode, 83
XKeysymToString, 84
XKiIIClient, 84
XListDepths, 84
XListExtensions, 84
XListFODts, 84
XListFoDtsWithInfo, 84
XListHosts, 84
XListInstalledColormaps, 85
XListPixmapFormats, 85
XListPropenies, 85
XLoadFoDt, 8S
XLoadQueryFont, 85
XLookupColor, 8S
XLookupKeysym, 8S
XLookupStting,86
XLowerWindow,86
XMapRaised, 86
XMapSubwindows, 86
XMapWindow,86
XMaskEvent, 86
XMatchVisuallnfo~ 86
XMaxRequestSize, 87
XMoveResizeWindow, 87
XMoveWindow,87
XNewModifiermap, 87
XNextEvent,87
XNoOp,87
XOffsetRegion, 87
XOpenDisplay, 67, 88
XParsecolor, 88
XParseGeometry, 88
XPeekEvent, 88
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XPeeklfEvent, 88
XPending, 88
Xpermalloc, 89
XPointInRegion, 89
XPolygonRegion, 65, 89
XPutBackEvent, 89
XPutlmage, 89
XPutPixel,89

,XQueryBestCursor, 89
XQueryBestSize, 90
XQueryBestStipple, 90
XQueryBestTile,90
XQueryColor, 90
XQueryColors, 90
XQueryExtension,91
XQueryFont, 8S, 91
XQueryKeymap,91
XQueryPointer, 91

, XQueryTextExtents, 91
XQueryTextExtentsl6,91
XQueryTree,92
XRaiseWindow,92
XReadBibnapFile,92
XRebindKeysym, 92
XRecolorCursor, 92
XReconfigureWMWindow, 92
XRecdnRegion, 93
XRefreshKeyboardMapping,93
XRemoveFromSaveSet, 93
XRemoveHost, 93
XRemoveHosts, 93
XReparentWindow,93
XResetScreenSaver, 94
XResizeWindow,94
XResourceManagerString,94
XRestaekWindow, 94
XrmDestroyDatabase, 94
XrmGetFileDatabase, 94
XrmGetResource, 94, 96
XrmGetSttingDatabase, 9S

XrmInitialize, 95
XrmMergeDatabases, 95
XrmParsecommand, 9S
XnnPutFileDatabase, 9S
XrmPutLineResource, 95
XnnPutResource, 95
XrmPutStringResource, 96
XrmQGetResource, 96
XrmQGetSearchList,96
XrmQGetSearchResource,96
XrmQPutResource, 96
XnnQPutStringResource, 97
XrmQuarkToString,97
XrmStringToBindingQuarkList,

97
XrmStringToQuark,97
XnnStringToQuarkList, 97
XrmUniqueQuarlc, 97
XRotateBuffers, 97
XRotateWindowPropemes, 98
XSaveContext, 98
XScreenNumberOfScreeo, 98
XSelectInput, 98
XSendEvent, 98
XSetAccessControl, 98
XSetAf~rFunction.98

XSetArcMode, 99
XSetBackground, 99
XSetClassHint, 99
XSetClipMask, 99
XSetClipOrigin, 99
XSetClipRectangles, 99
XSetCloseDownMode, 99
XSetCommand, 1()()
XSetDashes. 1()()
XSetEnorHandler, 100
XSetFillStylc, tOO
XSetFont, 100
XSetFontPath, }OO
XSetForeground, 101



INDEX - __-:---__ 125

XSetFunctioD, 101
XSetGraphicsExposures, 101
XSeUconName, 101
XSetIconSizes, 101
XSetInputFocus, 101
XSetIOErrorHandler, 101
XSetModifierMapping,102
XSetNormalHints, 102
XSetPlaneMask, 102
XSetPointerMapping, 102
XSetRegion, 102
XSetRGBColormaps, 102
XSetScreenSaver, 78, 103
XSetSelectionOwner, 103
XSetSizeHints, 103
XSetStandardColormap,103
XSetStandardProperties, 103
XSetState, 103
XSetStipple,l04
XSetSubwindowMode,l04
XSetTextProperty,l04
XSetTile, 104
XSetTransientForHint, 104
XSetTSOrigio, 104
XSetWindowBackground, 104
XSetWindowBackgroundPixmap,

lOS
XSetWindowBorder, lOS
XSetWindowBorderPixmap, lOS
XSetWindowBorderWidth, lOS
XSetWindowColormap, lOS
XsetWMClientMachinc, lOS
XSetWMColormapWindows,l06
XSetWMHints, 106
XSetWMIconName, 106
XSetWMName,l06
XSetWMNormalHints,l06
XSetWMProperties, 106
XSetWMProtoco)s, 106
XSetWMSizeHints, 107

XSetZoomHints,107
XShrinkRegion, 107
XStoreBuffer, 107
XStoreBytes, 107
XStoreColor, 108
XStoreColors, 108
XStoreName, 108
XStoreNamedColor, 108
XStringListToTextPropetty,107
XStringToKeysym,l08
XSubImage, 79, 108
XSubtraetRegioD, 108
XSync,l09
XSynchronize, 109
XTextExtents, 109
XTextExtents16, 109
XTextPropenyToSlringList, 109
XTextWidth, 110
XTextWidth16, 110
XTranslateCoordinates, 110
XUndefineCursor, 110
XUngtabButtt>n,110
XUngrabKey,110
XUngrabKeyboard, 111
XUngrabPointer, 111
XUngrabServer, III
XUninstallColormap, 111
XUnionRectWithRegioD, 111
XUnionRegion, 111
XUniqueContexl, 111
XUnloadFont, 112
XUnmapSubwindows, 112
XUnmapWindow, 112
XVisualIDFromVisual, 112
XWarpPointer, 112
XWindowEvent, 113
XWithdrawWindow, 112
XWMGeometry, 113
XWriteBitmapFile, 113
XXorRegion, 113
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xl1perf, 3
XAPPLRESDIR, 24
xauth,3
XAUTHORITY, 24
xbench,3
xbiff,3
xcalc,3
xclipboard, 3
xclock,3
xcutsel,3
xditview,l
xdm, 1
xdpyinfo,3
xedit, 3
XENVIRONMENT,24
xev,3
xeyes,3
xfade, 3
xfd,3
xfontsel,3
xgc,3
xhost, 3
xinit,l
xioevents.h, 4
xlateer,26
xlights,3
xlights.c, 4
xload, 3
xlock,3
xlogo,3
xlsatoms,3
xlsclients,3
xlsfoDts,3
xlswins,3
xmag,3
xman,l
xmandel,3
xmh, 1
xmodmap,3
xpr,3

xprop,3
xrdb,3
xrefresh,3
xscope, 3
xset, 3, 14
xsetroot,3
xstdcmap,3
Xsupport, 18, 25
xterm, 3, 14
Xterm does not start, 26
XtOffsetOf, 8
Xtrek, 13
xtrek,3
xtrekd, S
XtResource, 8
XUSERFILESEARCHPATH, 24
xversion, 3
xwd,3
xwininfo, 3
xwud, 3
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