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1. EasyBuild Instructions
This quick summary is no substitute for reading the full build instructions later in this document.

Edit xc/config/cf/site.deffor local preferenceslf you want to liild with gcc uncomment thédasGece2
line. If you want to install somghere other thafusr/X11R6, changeProjectRoot. (Do notuseDEST-
DIR.)

If any fixes havebeen released by the X Consortium, stop here andivahe instructions at the top of
each patch, but dando any of themakecommands suggested in the patches. Then continue here.

Check the appropriatec/config/cfiendotcf file to male aure thatOSMajorVersion and OSMinorVer-
sionare set correctly for your system (change them if necessary).

See if there is 8ootstrapCFlagsmentioned in the comments in thendorcf file. If there isnt one,cd
to thexc directory and type:

make World >& world.log

If there is aBootstrapCFlags take its value and type:
make World BOOTSTRAPCFLAGS=/alué' >& world.log

Do not call the output file “maklog”. If the build is successful, you can install most of it with:

malke install >& install.log

You can install manual pages with:

malke install.man >& man.log

While the system is building (or if things fail), read the rest of these Release Notes.

2. WhatIs Release 6

This is the 6th release of Xidow System softvare from the X ConsortiumX is a retwork-transparent
window system which runs on a wide range of computing and graphics machines.

The X Consortium is an independent, notoofit corporation, the successor to the MIT X Consortium,
which was part of the MIT Laboratory for Computer Scien&ee theXConsortiummanual page for
details.

2.1. Owrview of the X Consortium Release

There are tw parts to Release 6: X Consortium sadte and documentation, and usentrituted soft-
ware and documentation. The X Consortium part contains the following:

X Consortium Standards
The X Consortium produces standardicuments which define nedvk protocols, programming
interfaces, and other aspects of the Xiemment. Sedhe XStandardsananual page for a list of
standards.

Sample Implementations
For most of our standards, we pide sampleimplementations to demonstrate proof of concept.
These are natferenceimplementations; the written specifications define the standards.
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Fonts
A collection of bitmap and outline fonts are included in the distidin, contributed by various indi-
viduals and companies.

Utility Libraries
A number of libraries, such as tA¢hena Widget Se#re included. These are not standardsit lare
used in building X Consortium applications and may be useful in building other applications.

Sample Programs
We dso provide a number of application program&.few d these programs, such x$m should
be considered essential in almost allimnments. Theest of the applications carry no special sta-
tus; the are simply programs that @ been deeloped and/or maintained by X Consortium &taf
In some cases, you will find better substitutes for these programs in the user-contributed part.

The user-contributed part contains whatgeople contrite. You'll find a variety of software and docu-
mentation here: programs, demos, games, libraries, X server extensions, etc.

2.2. SupportedSystems

We huilt and tested this release on the following systems:

A/UX 3.0.1

AIX 3.2.5

BSD/386 1.0

HP-UX 9.1

IRIX 5.2

Mach 2.5 Vers 2.00.1

Microsoft Windows NT 3.1

NCR Unix System V Release 4/MP-RAS
NEWS-0OS 6.0

OSF/11.3

OSF/11.0

SunOS 4.1.3

SunOS 5.3

UNICOS 8.0

UNIX System V/386 Release 4.2 Version 1
Unix System V/860 Release 4.0 Version 3
Ultrix-32 4.3

On NT, most of the releaseuilds with the Microsoft SDK.Missing areFrescqg twm, xterm xdm xcon-
sole xinit, xhost xsm and the X sergr. Xt, Xaw, and Xmu libraries are notuit as DLLs. Imale works,
albeit with some restrictions.

2.3. TheXC Tree

The first thing you may notice is that you dafiid arything. Thesource tree has undgne a major
reorganization since R5. The top-ledaectory has been renamed fronit/ to xc/.

The general layout und&c/ is now as follows:
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config/ configfiles, imake makedependuild utilities
doc/ alldocumentation other than per-program manual pages
fonts/ BDF, Speedo, Typel fonts

include/ includdiles shared by multiple directories
lib/ all libraries

nis/ localizatiorfiles

programs/ alprograms, including the X server argy
test/ XTest Suite and other test suites

util/ patch compressother utilities
workInProgress/ snapshatéwork in progress

bug-report lug reporting template

registry X Registry

2.3.1. config/

Thexc/configdirectory nav has subdirectories:

config/cf/ allthe config files: Imake.tmpl, Project.tmpl, etc.
config/imale/ theimakeprogram

config/maledepend/ thenakedepengrogram

config/util/ otherconfiguration utility programs and scripts
2.3.2. lib/

Xlib sources are inc/lib/X11; we've renamed directories to match thenlilmea names.

2.3.3. doc/

doc/specs/ XConsortium standards and other specifications
doc/man/ manuglages for libraries and general manual pages
doc/util/ macrgpackages and utilities for formatting
doc/hardcop/ PostScripversions of the documentation

Thexc/doc/hardcopydirectory contains compressed, pre-formatted PostScript versions of documentation
elsavhere in thedoc tree and the program manual pages, which are in each pregamce directory
These files can be uncompressed withcthrapresgprogram, which is included ixc/util/compress

2.3.4. extensions

There is no longer a top¥d extensions directory Extension libraries are mo under xc/lib/, server
extension code is underxc/programs/Xserver/Xext/, and etension header files are under
xclinclude/extensions/
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2.4. Extensionssupported

The core distribtion includes the folwing extensions: BIG-REQESTS, LBX, MITSHM, MIT-
SUNDRY-NONSTANDARD, Multi-Buffering, RECORD, SHAPE, SYNC, X3D-PEX, XC-MISC, XIE,
XInputExtension, XKEYBOARD, XTESTand XTestExtensionl.

2.5. ImplementationParameters

Some of the specifications define some binaas implementation-dependenimplementations of X
Consortium standards need to documemt tiise parameters are implemented; this section does so.

XFILESEARCHRATH default
This defult can be set atubld time by setting thdmake variables XFileSearchi®hDefault,
XAppLoadDir, XFileSearchBthBase, and ProjectRoot @ite.def See xc/config/cf/Project.tmpl
for how they are used.

By default, XFILESEARCHRTH has these components:

/usr/X11R6/lib/X11/%L/%T/%N%C%S
/usr/X11R6/lib/X11/%Il/%T/%N%C%S
/usr/X11R6/lib/X11/%T/%N%C%S
/usr/X11R6/lib/X11/%L/%T/%N%S
/usr/X11R6/lib/X11/%I/%T/%N%S
/usr/X11R6/lib/X11/%T/%N%S

XUSERFILESEARCHRTH default
If the environment ariable XAPPLRESDIR is defined, the datft value of XUSERFILESEARCH-
PATH has the following components:

$XAPPLRESDIR/%L/%N%C
$XAPPLRESDIR/%I/%N%C
$XAPPLRESDIR/%N%C
$HOME/%N%C
$XAPPLRESDIR/%L/%N
$XAPPLRESDIR/%l/%N
$XAPPLRESDIR/%N
$HOME/%N

Otherwise it has these components:

$HOME/%L/%N%C
$HOME/%I/%N%C
$HOME/%N%C
$HOME/%L/%N
$HOME/%I/%N
$HOME/%N

XKEYSYMDB default
Defaults to/usr/X11R6/lib/X11/XKeysymDB, assumingProjectRoot is set ta/usr/X11R6.

XCMSDB default
Defaults to/usr/X11R6/lib/X11/Xcms.txt, assumingProjectRoot is set ta/usr/X11R6.
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XLOCALEDIR default
Defaults to the directorjusr/X11R6/lib/X11/locale assumingProjectRoot is set tausr/X11R6.

XErrorDB location
The Xlib error database file sisr/X11R6/lib/X11/XErrorDB , assumingProjectRoot is set to
/usr/X11R6.

XtErrorDB location
The Xt error database file isIsr/X11R6/lib/X11/XtErrorDB , assumingProjectRoot is set to
/usr/X11R6.

Supported Locales
For a list of locales supported, see the filesale.dir and locale.aliasin the xc/nls/X11/locale/
directory.

Input Methods supported
The core distribtion does not include grinput methods seevs. Haveve, in Latin-1 locales, a
default method that supports European compose processing is enabBak
xc/nls/X11/locale/Compose/iso8859-for the supported compositionsthere are input method
servers in contrib.

3. Building X

This section give detailed instructions foruilding Release 6: getting itfathe distribution medium, con-
figuring, compiling, installing, running, and updating.

More recent information about wh/-discoveed problems may be found in tReequently Askd Ques-
tions posting appearing monthly on the comp.wwdx nevsgroup and xpert mailing listlt is also
available via anoymous FTP oritp.x.org in the filecontrib/faqs/FAQ.Z, or on your local X mirror site.

3.1. Unpackingthe Distribution

The distribution normally comes as multiple tar files, either on tape or across a network, or as a CD-ROM.
If you are unpacking tar files, you will need about 150 megabytes to hotd/thart.

3.1.1. Unpackinga Compressed FTP Distribution

If you have dbtained compressed tar filegenthe netvork, create a directory to hold the sources eshd
into it:

mkdir sourcedir
cd sourcedir

Then for each tar filec—*.tar.Z , execute this:

zcat ftp-dir/xc—N.tar.Z | tar xpf —

For each tar filecontrib—*.tar.Z , execute this:

zcat ftp-dir/contrib-N.tar.Z | tar xpf —
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3.1.2. Unpackinga gzipped FTP Distribution

_If you have dotained gzipped tar filesver the netvork, create a directory to hold the sources ehohto
it:
mkdir sourcedir
cd sourcedir
Then for each tar filec—*.tar.gz, execute this:
gunzip —cftp-dir/xc-N.tar.gz | tar xpf —
For each tar filecontrib—*.tar.gz , execute this:

gunzip —c ftp-dir/contrib-N.tar.gz | tar xpf -

3.1.3. Unpackinga Split Compressed FTP Distribution

If you hare chtained compressed and split tar filagrothe netvork, create a directory to hold the
sources:

mkdir sourcedir
Then for each directoryc—*:

cd ftp-dir/xc—N

cat xc-N.?? | uncompress | (sdurcedir; tar xpf —)
For each directorycontrib—* , execute this:

cd ftp-dir/contrib-N
cat contribN.?? | uncompress | (sdurcedir; tar xpf —)

3.1.4. Unpackingthe Tape Distribution

If you have dotained a tape, create a directory to hold the sources and untar everything into that directory:

mkdir sourcedir
cd sourcedir
tar xpftape-device

3.1.5. Usinghe CD-ROM

If you have dbtained a CD-RM, you dont haveto do arything to unpack it.Howeve, you will have
create a symboalic link tree to build X. See the next section.

3.2. Apply Patches

If there are fies released, apply themwoFollow the instructions at the top of each patalt, dont do
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ary make commands. Thenontinue here.

3.3. SymbolicLink Trees

If you expect to lild the distrilution on more than one machine using a shared source tree, or you are
building from CD-ROM, or you just vant to lkeep the source tree pure, you manwto use the program
xc/config/util/ndir.c to create a symbolic link tree on eadlilth machine. The links may use an addi-
tional 10 megabytes, but it is cheaper than having multiple copies of the source tree.

It may be tricly to compile Indir before the distribtion is lilt. If you have a opy from Release 5, use
that. Makefile.ini can be used for uiding Indir the first time. You may hae o ecify
OSFLAGS=-Dsomethingo get it to compile.What you vould pass aBOOTSTRAPCFLAGS might
work. Thecommand line looks something dikhis:

make —f Makefile.ini OSFLAGS=-Dflag

To use a symbolic link tree, create a directory for the buildo it, and type this:

Indir sourcedir

wheresourcediris the pathname of the directory where you stored the soufdlesf the huild instruc-
tions gven below should then be done in thesitd directory on each machine, rather than in the source
directory.

xc/config/util/mkshadow/containsmkshadowan dternative program tolndir.

3.4. Configuration Parameters

Build information for each source directory is in files calledkefile. An Imakefile, dong with local
configuration information ixc/config/cf/, is used by the prograimaketo generate &akefile.

Most of the configuration @rk prior to lilding the release is to set parameters soithakewill gener-
ate correct files. Most of those parameters are sef/aonfig/cf/site.def You will also need to check the
appropriate xc/config/cfhendorcf file to male sure that OSMajorgrsion, OSMinor¥rsion, and
OsTeeny\Version are set correctly for your system (change them if necessary).

The site.deffile has tvo parts, one protected with “#ifdef BeforedorCF” and one with “#ifdef After
VendorCF". Thefile is actually processed twice, once before.tfidile and once afterAbout the only
thing you need to set in the “before” sectiorHiasGece?2 just about eerything else can be set in the
“after” section.

The samplesite.defalso has commented out support to include anothehbld,def This scheme may
be useful if you want to set most parameters site-widat bome parametersasy from machine to
machine. Ifyou use a symbolic link tree, you can shaite.def across all machines, andvegieach
machine its own copof host.def

The config parameters are listed Xxo/config/cf/README, but here are some of the more common
parameters that you may wish to sesibe.def

ProjectRoot
The destination where X will be installedhis variable needs to be set before yaildy as some
programs that read files at run-timevédhe installation directory compiled in to therAssuming
you hae <t the \ariable to some alue path files will be installed into pathbin,
/pathiinclude/X11, pathlib, and pathyman.



X Window System Release Notes X Version 11, Release 6

HasGcc
Set toYES to build withgccversion 1.

HasGcc2
Set toYES to huild with gccversion 2. Both this option andHasGcclook for a compiler named
gcg but HasGece2will cause the bild to use more features gtc 2, such as the ability to compile
shared libraries.

HasCplusplus
Declares the system has a C++ compilér+ is necessary tould Fresca On some systems, you
may also hee to st additional variables to say what C++ compiler you have.

DefaultUsrBin
This is a directory where programs will be foungreif PATH is not set in the enronment. Itis
independent of ProjectRoot and aelts to/usr/bin. Itis used, for @ample, when connecting from
a remote system viesh. Therstart program installs its server in this directory.

InstallServerSetUID
Some systems require the X sarto run as root to access theides it needslIf you are on such a
system and will not be usinglm you can set thisariable toYES to install the X serer setuid to
root. Notethat the X serer has not been analyzed by the X Consortium for security in such an
installation; talk to your system manager before setting this variable.

MotifBC
Causes Xlib and Xt to ark around someugs in older ersions of Motif. Set toYES only if you
will be linking with Motif version 1.1.1, 1.1.2, or 1.1.3.

GetValuesBC
Setting this ariable toYES allows illegd XtGet\alues requests with NULL AWal to usually suc-
ceed, as R5 didSome applications erroneously rely on this bé&ra Support for this will be
removel in a future release.

The followingvendorcf files are in the releasaibhave rot been tested recently and hence probably need
changes to wk: DGUX.cf, Mips.cf, apollo.cf, bsd.cf convex.cf moto.cf, pegasus.cf x386.cf
Amoeba.cfis known to require additional patches.

The filexc/lib/Xdmcp/Wraphelp.c, for XDM-AUTHORIZATION-1, is not included in this releas&he
file is available within the US; for details gépub/R6/xdm-auth/README from ftp.x.og via anory-
mous FTP.

3.5. SystenmNotes

This section contains hints on building X with specific compilers and operating systems.

3.5.1. gcc

gcecversion 2 is in rgular use at the X ConsortiunYou should hae ro problems using it to told. Set
the variableHasGcc2 X will not compile on some systems wigjiec version 2.5, 2.5.1, or 2.5.2 because
of an incorrect declaration of memmove() in a gcc include file.
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3.5.2. SpacWorks 2.0

If you have a on-threaded program andant to dehg it with the old Sparctks 2.0 dbx, you will need
to use the thread stubs libraryxg/util/misc/thr_stubs.c. Compile it as follows:

cc -c thr_stubs.c
ar cq libthr_stubs.a thr_stubs.o
ranlib libthr_stubs.a

Install libthr_stubs.a in the same directory with your X libraries (éugr/X11R6/lib/libthr_stubs.a).
Add the following line tcsite.def

#define ExtraLibraries —Isoek —InsI$(CDEBUGFLAGS:—g=—Ithr_stubs)

This example usesrmakemacro substitution; not athakeimplementations support this feature.

3.5.3. CenterLineC under Solaris 2.3

If you are using the CenterLine C compiler to compile the digidh under Solaris 2.3, place the felto
ing line in yoursite.def

#define HasCenterLineC YES
If clcc is not in your default search path, add this linsite.def
#define CcCmd /path/to/your/clcc

If you are using CodeCenter 4.0.4 or earliee following files trigger bugs in thecc optimizer:

xc/programs/Xserver/cfb16/cfbgetsp.c
xc/programs/Xserver/cfb16/cfbfillsp.c
xc/programs/Xserver/cfb/cfbgetsp.c

Thus to build the serveyou will have to compile these files by hand with the flag:

% cd xc/programs/Xserver/cfb16

% make CDEBUGFLAGS="-¢g" cfbgetsp.o cfbfillsp.o
% od ../cfb

% make CDEBUGFLAGS="-qg" cfbgetsp.o

This optimizer bug appears to be fixed in CodeCenter 4.0.6.

3.5.4. Microsoft Windows NT

The set of operating systems that the client-side code will run on hasxpeenied to include Microsoft
Windows NT All of the base libraries are supported, including multi-threading in Xlib anduxsdme
of the more complicated applications, specificatrmandxdm are not supported.

There are also some other rough edges in the implementation, such as lack of support forenditesock
descriptors as Xt alternate inputs and not using thistrg for configurable parametersdilthe system
filenames and search paths.
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3.6. TheBuild

On NT, type
nmale World.Win32 > world.log

On other systems, find the BootstrapCFlags line,\if mrthevendotcf file. If there isnt one, type
make World >& world.log

otherwise type
make World BOOTSTRAPCFLAGS="value" >& world.log

You can call the output file something other tharofid.log”, but do not call it “mak.log” because files
with this name are automatically deleted during the “cleaning” stage of the build.

Because theuild can talke sveal hours to complete, you will probablyamt to run it in the background
and keep a watch on the output.r Eeample:

make World >& world.log &
tail —f world.log

If something goes wrong, the easiest thing is to just start(typing “malke World” again) once you have
corrected the problemit is possible that aaflure will corrupt the top-kel Makefile. If that happens,
simply delete the file and recreate a workable substitute:

cp Makefile.ini Makefile

3.7. Installing X

If everything is built successfullyou can install the software by typing the following as root:

make install >& install.log

Again, you might want to run this in the background andaiséo watch the progress.
You can install the manual pages by typing the following as root:

make install.man >& man.log

3.8. Shaed Libraries

Except on SunOS 4, thersion number of all the shared libraries has changéditolf you want pro-
grams linlked aginst preious \ersions of the libraries to use the R6 libraries, create a link from the old
name to the ne name.

3.9. SettingUp xterm

If your /etc/termcapand/usr/lib/terminfo databases do notveoorrect entries fokterm use the sample
entries proided in the directorkc/programs/xterm/. System V users may need to compile and install
theterminfo entry with thetic utility.

10
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Since eachxtermwill need a separate pseudoterminal, you need a reasonable number of them for normal
execution. You probably will vant at least 32 on a small, multiuser systé€dbm most systems, each pty

has tw devices, a master and a wl which are usually named AMay[pqgrstu][0-f] and
/devipty[pgrstu][0-f]. If you dont have at least the “p” and “g” sets configured (try typing “Is
/dev/?ty??"), you should v& your system administrator add therhis is commonly done by running

the MAKEDEVscript in the/dev directory with appropriate arguments.

3.10. StartingServers at System Boot

Thexfsandxdmprograms are designed to be run automatically at system st@legse read the manual
pages for details on setting up configuration files; reasonable sample files are in
xc/programs/xdm/config/andxc/programs/xfs/

If your system uses detc/rc file at boot time, you can usually enable these programs by placing the fol-
lowing at or near the end of the file:

if [ —f /usr/X11R6/bin/xfs ]; then
fusr/X11R6/bin/xfs &; echo —n ' xfs’
fi

if [ =f /Jusr/X11R6/bin/xdm ]; then
Jusr/X11R6/bin/xdm; echo —n ' xdm’
fi

Sincexfscan sere fonts ove the netvork, you do not need to run a font saren evey machine with an
X display. You should starxfs beforexdm sncexdmmay start an X seer which is a client of the font
server.

The examples here us@isr/X11R6/bin, but if you have installed into a dférent directory by setting (or
unsetting)ProjectRoot then you need to substitute the correct directory.

If you are unsure about Wwosystem boot wrks, or if your system does not uséc/rc, consult your sys-
tem administrator for help.

3.11. UsingOPEN LOOK applications

You can use the X11R6 Xsun servwith OPEN LOOK applications,ub you must pass the we
—-swaplLkeysflag to the semr on startup, or the OPEN LOOK Undo, @opaste, Find, and Cuteks
may not vork correctly For example, to run Sus’ OpenWindavs 3.3 desktop etronment with an
X11R6 serveruse the command:

% openwin —serer /usr/X11R6/bin/Xsun —saplLkeys

The keysyms reported bydys an the numeric kypad hae dso changed since X11R5; if you find that
OpenWindavs applications do not respond teygad leys and cursor control &s when using the R6
serveryou can remap theeigpad to generate R5 styleysyms using the follwing xmodmapgommands:

keysym Pause = F21
keysym Print = F22
keysym Break = F23
keysym KP_Equal = F24
keysym KP_Divide = F25
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keysym KP_Multiply = F26
keysym KP_Home = F27
keysym KP_Up = Up
keysym KP_Prior = F29
keysym KP_Left = Left
keycode 100 = F31
keysym KP_Right = Right
keysym KP_End = F33
keysym KP_Down = Down
keysym KP_Next = F35
keysym KP_Insert = Insert
keysym KP_Delete = Delete

3.12. Relvilding after Patches

You shouldn' need this right awa but eventually you are probably going to makanges to the sources,
for example by applying X Consortium public patches.

Each patch comes witkxglicit instructions at the top of it saying what to dihus the procedure here is
only an overvie of the types of commands that might be necessary to rebuild X after changing it.

If you are building from CD-RM, apply the patches to the symbolic link trdéde links to changed files
will be replaced with a local file containing theaneontents.

If only source files are changed, you should be able aldejust by going to thexc directory in your
build tree and typing:

make >& make.log

If configuration files are changed, the safest thing to do is type:

make Everything >& every.log

“Everything” is similar to “World” in that it rebuilds eveiMakefile, but unlike “World” it does not delete
the existing objects, libraries, and executables, and only rebuilds what is out of date.

Note that in both kinds of reilds you do not need to supply tBeotstrapCFlagsvalue ary more; the
information is already recorded.

3.13. Building Contributed Software

The softvare incontrib is not set up to he everything huilt automatically It is assumed that you will
build individual pieces as you find the desire, time, and/or disk spéme.need to hae the X Consor
tium part hilt and installed beforeuilding the contrilnted softvare. © build a program or library in
contrib, look in its directory for an special huild instructions (for kample, aBREADME file). If there
are none, and there is bnakefile, cdto the directory and type:

xmkmf -a
make >& make.log

This will build aMakefile in the directory and all subdirectories, and theitdithe softvare. Ifthe build
is successful, you should be able to install it using the same commands useadaofhsare:
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male install >& install.log
male install.man >& man.log

4. WhatIs New in Release 6

This section describes changes in the X Consortium difitib since Release SRelease 6 contains
much nev functionality in mag areas. Inaddition, mag bugs hae keen fixed. Haveva, in the effort to
develop the ne technology in this release, some bugs, particularly in client programs, did not get fixed.

Except where noted, all libraries, protocols, andessrare upard compatible with Release Fhat is,
R5 clients and applications should continue to work with R6 libraries and servers.

4.1. NewStandards

The following are ne& X Consortium standards in Release 6. Each is described in its own sectiwn belo

X Image Extension

Inter-Client Communications Conventions Manual (update)
Inter-Client Exchange Protocol
Inter-Client Exchange Library

X Session Management Protocol

X Session Management Library
Input Method Protocol

X Logical Font Descriptions (update)
SYNC extension

XTEST extension

PEX 5.1 Protocol (released after R5)
PEXIib (released after R5)
BIG-REQUESTS extension
XC-MISC extension

4.2. XIE (X Image Extension)

The sample implementation in Release 6 is a complete implementation of full XIE 5.0 pratoept, e
for the following techniques that are excluded from the SI:

ColorAlloc: Match,Requantize

Convohe: Replicate

Decode: JPE®ssless

Encode: JPE®ssless

Geometry: AntialiasByAredntialiasByLowpass

xieperf execises the sesr functionality; it preides unit testing and a reasonable measure of multi-
element photoflo testing.

A draft standard of the XIElib specification is included in this release and is open for Puéw.Rehe
XIElib code matches the 5.0 protocol.
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The JPEG compression and decompression code is based on the Independent JPEQ@JGOIPEG
software, Release 4. This software provides baselingrtdnf DCT encoding as defined by ISO/IEC DIS
10918-1, “Digital Compression and Coding of Continuous-tone Still Images, 1P Requirements and
guidelines”, and was chosen as a basis for our implementation of JPEG compression and decompression
primarily because the 1J&'design goals matched ours for the implementation of the XIE Sl:\achie
portability and fleibility without sacrificing performancelLess than half of the files distuted by the

IJG have been incorporated into the XIE SThe 1JGS ftware is made\ailable with restrictions; see
xc/programs/Xserver/XIE/mixie/jpeg/README.

4.3. Inter-Client Communications Conventions Manual

Release 6 includesrsion 2.0 of the ICCCMThis version contains a lge number of changes and clari-
fications in the areas of windamanagement, selections, session management, and resource sharing.

4.3.1. Window Management

The circumstances under which the winwdoanager is required to send synthetic ConfigureNotignts

have keen clarified to ensure thatya@onfigureWindav request issued by the client will result in a Con-
figureNotify evat, either from the seer or from the winde manager We havealso added advice about

how a dient should inspectvents so as to minimize the number of situations where it is necessary to use
the TranslateCoordinates request.

The window_gravity field of WM_NORMAL_HINTS has awealue, StaticGravitywhich specifies that
the windav manager should not shift the client windevdcation when reparenting the wivdo

The base size in the WM_NORMAL_HINTS property iswio be included in the aspect ratio calcula-
tion.

The WM_STATE property nav has a formal definition (it was previously only suggested).

4.3.2. Selections

We have clarified the CLIENT_WINDQV, LENGTH, and MUIOIPLE tagets. V¢ havealso added a
number of ne targets for Encapsulated PostScript and for the Apple Macintosh PICT structured graphics
format. We havealso defined a me selection property type C_STRING, which is a string of non-zero
bytes. (Thigs in contrast to the STRING type, which excludes yrmamtrol characters.)

A selection requester canwugass parameters in with the request.

Another nev facility is manager selections’his use of the selection mechanism is not to transfer data,
but to dlow clients known asnanagerdo provide services to other clientgersion 2.0 also specifies that
window managers should hold a manager selection. At present, the only service defined far mamdo
agers is to report the ICCCMersion number to which the windomanager compliesNow that this
facility is in place, additional services can be added in the future.

4.3.3. Resouce Sharing

A prominent ne addition in version 2.0 is the ability of clients to &kontrol of colormap installation
under certain circumstanceg&arlier \ersions of the ICCCM specified that the windmanager had
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exclusve control ove colormap installation. This progdo be inconvenient for certain situations, such as
when a client has the server grabb¥&drsion 2.0 allows clients to install colormaps themselves after hav-
ing informed the winde manager Clients must hold a pointer grab for the entire timeythe doing
their own colormap installation.

Version 2.0 also clarifies a number of rules abowv blients can gchange resourceslhese rules are
important when a client places a resource ID into a hints property or passes a resource ID through the
selection mechanism.

4.3.4. SessioManagement

Some of the properties in section 5 of ICCCM 1.1 amg dlosolete, and e properties for session man-
agement hee been defined.

4.4. ICE (Inter-Client Exchange)

ICE provides a common frameork to kuild protocols on.It supplies authentication, byte ordeignéa-
tion, version ngotiation, and error reporting caentions. It supports multipkeing multiple protocols
ove a dngle transport connectioriCElib provides a common inteate to these mechanisms so that pro-
tocol implementors need not reinvent them.

An iceauthprogram vas written to manipulate an ICE authority file; it &ry similar to thexauth pro-
gram.

4.5. SM(Session Management)

The X Session Management Protocol (XSMP)vptes a uniform mechanism for users twesand
restore their sessions using the services of aanktbhased session managéris kuilt on ICE. SMlib is
the C interface to the protocol. There is also support for XSMP in Xt.

A simple session managessmis included inxc/workInProgress/xsm

A new protocol, rstart, greatly simplifies the task of starting applications on remote machirgebuilt
upon already xsting remote recution protocols such ash. The most important feature that it adds is
the ability to pass environment variables and authentication data to the applications being started.

4.6. Input Method Protocol

Some languages need compfee-editing input methods, and such an input method may be implemented
separately from applications in a process called an Input Method (IM@rS@&he IM Server handles the
display of pre-edit t¢ and the uses’input operation.The Input Method (IM) Protocol standardizes the
communication between the IM Server and the IM library linked with the application.

The IM Protocol is a completely weprotocol, based onxperience with RS saample implementations.
The following nev features are added, beyond the mechanisms in the R5 sample implementations:

. The IM Server can supportyaof seveal transports for connection with the IM library.
. Both the IM Server and clients can authenticate each other for security.
. A client can connect to an IM Server without restartingiéf/ig starts up before the IM Server.
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. A client can initiate string conversion to the IM Server for re-conversion of text.

. A client can specify someels & hot keys, which can be used to escape from the normal input
method processing regardless of the input method state.

The R6 sample implementation for the internationalization support in Xlib has aluggable frame-

work, with the capability of loading and switching locale object modules dynamidadly backvard
compatibility, the R6 sample implementation can support the R5 protocols by switching to IM modules
supporting those protocoldn addition, the frameork provides the follaving nev functions and mecha-
nisms:

X Locale database format:
An X Locale database format is defined, and the subset of & asaronment dependent on lan-
guage is provided as a plain ASCII text fiou can customize the behavior of Xlib without chang-
ing Xlib itself.

ANSI C and non-ANSI C bindings
The common set of methods and structures are defined, which bind the X locale to the system
locales within libc, and a framerk for implementing this common set under non-ANSI C base
system is provided.

Converters
The sample implementation has a mechanism to supgaoug encodings by plugble converters,
and provides the following converters:

- Light weight converter for C and 1ISO 8859

- Generic converter (relatively slow) for other encoding
- High performance converter for Shift-JIS and EUC

- Converter for UCS-2 defined in ISO/IEC 10646-1

You can add your converter using this mechanism for your specific performance requirement.

Locale modules
The library is implemented such that input methods and output methods are separated and are inde-
pendent of each othefMherefore, an output-only client does not link with the IM code, and an
input-only client does not link with the OM codkocale modules can be loaded on demand if the
platform supports dynamic loading.

Transport Layer
There are seeral kinds of transports for connection between the IM library and the IMe6érFte
IM Protocol is independent of a specific transport layer protocol, and the sample implementation has
a mechanism to permit an IM Sewto define the transports which the IM Seris willing to use.
The sample implementation supports transport thee X protocol, TCP/IP and DECnet.

There are IM Semers for Japanese and footean, internationalized clients using IM services, and an IM
Sener deelopers kit in contrib The IM Sener developers kit hides the details of the IM Protocol and
the transport layer protocols, and hides théerbhces between the R5 and R6 protocols from the IM
Server developeso that an IM developer has an easier task in developiwwg MeServers.

4.7. XLogical Font Description

The X Logical ont Description has been enhanced to include general 2D linear transformations, charac-
ter set subsets, and support for polymorphic fonts.x&@®c/specs/XLFD/xIfd.tbl.msfor details.
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4.8. SYNCextension

The Synchronizationx¢ension lets clients synchronize via the X servThis eliminates the netwk
delays and the ddrences in synchronization prinvigs between operating system3he «tension pro-
vides a general Counter resource; clients can alteraiue wf a Countetand can block theirxacution
until a Counter reaches a specific threshold. Thus, for exampleligénts can share a Counter initialized
to zero, one client can dvasome graphics and then increment the Coumaiet the other client can block
until the Counter reaches a value of one and them sbiane additional graphics.

4.9. BIG-REQUESTS extension

The standard X protocol only alls requests up to'2bytes long. A new protocol etension, BIG-
REQUESTS, has been added that wHoa client to xtend the length field in protocol requests to be a
32-bit value. Thisuseful for PEX and other extensions that transmit coxripfermation to the server.

4.10. XC-MISC extension

A new extension, XC-MISC, allws clients to get back ID ranges from the serXlib handles this auto-
matically under the a@rs. Thisis useful for long-running applications that use ynHDs ove their life-
time.

4.11. XTESTextension

The XTEST extension, which first shipped as a patch to Release 5, is included.

4.12. Tree Reorganization

Many of the directories undetc/ (renamed fronmit/) havebeen meed. Seethe sectioriThe XC Tree
for the nev layout. Thereorganization has simplified dependencies in tlhidoprocess.Once you get
used to the ne layout, things will be easier to find.

Various filenames he been changed to minimize name conflicts on systems that limit file names to eight
characters, a period, and three more characters. Conflicts remain for various header (.h) files.

4.13. ConfigurationFiles

The configuration files va changed quite a bit, we hope in a mostly compatiédhibn. Themain con-
fig files are nw in xc/config/cf imake ources are irxc/config/imake and maledepend sources are in
xc/config/makedepend Thelndir program (for creating link trees) is xt/config/util; there is aMake-
file.ini in that directory that may be useful to g&dir built the first time (before youuild the rest of the
tree).

The rules for hilding libraries hae changed a lot; it is M@ much easier to add awdibrary to the sys-
tem.
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The selection ovendorcf file has movd from Imake.tmpl to a newimake.cf.

The config ariable that \as called SeerOSDefines in R5 has been renamed toeé8ErtraDefines, and
applies globally to all X seer sources.The variable SergrOSDefines ne applies just to the os direc-
tory of the server.

There are a number of weconfig variables dealing with C++, all of which V& “Cplusplus” in their
names.

“#” should no longer be thought of as a valid comment character in Imakefiles; use “XCOMM” instead.

There are ng& variables (e.g., HasPoll, HasBSD44Setsk ThreadedX) and rules (SpecialCObjectRule).
Readxc/config/cf/README for details.

The way libraries get bilt has changed: the unshared librang @k nav placed in a subdirectory rather
than the shared library .0’s.

Multi-threaded programs can often just inclubdeeads.tmpl in their Imakefile to get the correct com-
pile-time defines and libraries.

4.14. Kerberos

There is a ne authorization scheme for X clients, MRERBEROS-5. Itimplements MIT$ Kerberos
Version 5 useto-user authenticationSee theXsecuritymanual page for details onwaderberos wrks

in X. As with ary other authentication protocoidmsets it up at login time, and Xlib uses it to authenti-
cate the client to the X server.

If you have Kerberos 5 on your system, set the HasKrb5 comfigable insite.defto YES to enable &-
beros support.

4.15. XTransport Library (xtrans)

The X Transport Library is intended to combine all system and transport specific code into a single place
in the source treeThis API should be used by all libraries, clients andessref the X Vihdow System.

Note that this API isiot an X Consortium standard; it is merely in internal part of our implementation.
Use of this API should ale the addition of ne types of transports and support formngatforms with-

out making ay changes to the source except in the X Transport Interface code.

The following areas ha been updated to use xtrans:

lib/X11 (including the Input Method code)
lib/ICE

lib/font/fc

lib/FS

XServer/os

xfs/os

The XDMCP code in xdm and the X server has not been modified to use xtrans.
No testing has been done for DECnet.

4.16. Xlib

Xlib now supports multi-threaded access to a single display conneciliim.functions lock the display
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structure, causing other threads calling Xlib functions to be suspended until the first thread unlocks.
Threads inside Xlib witing to read to or write from the X servdo not kep the display lodd, so for
example a thread hanging on XNextEvent will not prevent other threads from doing output to the server.

Multi-threaded Xlib runs on SunOS 5.3, DEC OSF/1 1.3, Mach &r5 ¥2.00.1, AIX 2.3, and Microsoft
Windavs NT 3.1. Locking for Xcms and 118N support has not beernesged. Aversion of ico that can
be compiled to use threads isciontrib/programs/ico.

The Display and GC structuresvieakeen made opaque to normal application code; referencevatepri
fields will get compiler errors. You can work around some of these by compiling with
—DXLIB_ILLEGAL_ACCESS, but better to fix the offending code.

The Xlib implementation has been changed to support a form of asynchronous replies, meaning that a
request can be sentf ®d the serverand then other requests can be generated withaiting for the first

reply to come back.This is used to adntage in tw new functions, XinternAtoms and XGetAtom-
Names, which reduce whatowid otherwise require multiple round trips to the semavn to a single

round trip. It is also used in somexisting functions, such as XGetidowAttributes, to reduce tw

round trips to just one.

Lots of Xlib source files were renamed to fit better on systems with short filendimesX” prefix was
dropped from most file names, and “CIE” and “TekHVC” prefixes were dropped.

Support for using poll() rather than select() is implemented, selected by the HasPoll config option.
The BIG-REQUESTS extension is supported.
The following Xlib functions are mein Release 6:

XinternAtoms, XGetAtomNames

XExtendedMaxRequestSize

XlInitimage

XReadBitmapFileData

IsPrivateKeypadKey

XConvertCase

XAddConnectionWatch, XRemoveConnectionWatch, XProcessInternalConnection
XInternalConnectionNumbers

XInitThreads, XLockDisplayXUnlockDisplay

XOpenOM, XCloseOM

XSetOMValues, XGetOMValues

XDisplayOfOM, XLocaleOfOM

XCreateOC, XDestroyOC

XOMOfOC

XSetOCValues, XGetOCValues

XDirectionalDependentDrawing, XContextualDrawing
XRegisterIMInstantiateCallback, XUnregisterIMInstantiateCallback
XSetIMValues

XAllocIDs
XESetBeforeFlush
_XAllocTemp, _XFreeTemp

Support for MIT-KERBEROS-5 has been added.

19



X Window System Release Notes X Version 11, Release 6

4.17. Intemationalization

Internationalization (also kman as 118N, there being 18 letters betweenithadn) of the X Window
System, which was originally introduced in Release 5, has been significantly iregio0 R6. TheR6

118N architecture follavs that in R5, being based on the locale model used in ANSI C and POSIX, with
most of the 118N capability prided by Xlih R5 introduced a fundamental frameark for international-

ized input and outputlt could enable basic localization for left-to-right, non-cahteensitve, 8-bit or
multi-byte codeset languages and culturalventions. Havevae, it did not deal with all possible lan-
guages and cultural ceentions. R6also does not a@r all possible languages and cultural gentions,

but R6 contains substantial meXlib interfaces to support 118N enhancements, in order to enable addi-
tional language support and more practical localization.

The additional support is mainly in the area ot tisplay In order to support multi-byte encodings, the
concept of a éntSet vas introduced in R5In R6, Xlib enhances this concept to a more generalized
notion of output methods and output comse Justas input methods and input caxteesupport compie

text input, output methods and output cotisesupport compieand more intelligent tet display dealing

not only with multiple fonts bt also with contet dependenciesThe result is a general framerk to
enable bi-directional text and context semsitext display.

4.18. Xt

Support has been added for participation in session management, with callbacks to application functional-
ity in response to messages from the session manager.

The entire library is ne thread-safe, allsing one thread at a time to enter the library and protecting
global data as necessary from concurrent use.

Support is preided for registering ®ent handlers forwents generated by X protocaktensions, and for
dispatching those events to the appropriate widget.

A mechanism has also been added for dispatching events for non-widget drawables (such as pixmaps used
within a widget) to a widget.

Two new widget methods for instance allocation and deallocatiorwaligets to be treated as C++
objects in a C++ environment.

A new interface allovs kundled changes to the managed set of children of a Composite, reducing the
visual disruption of multiple changes to geometry layout.

Several n@ resources ha been added to Shell widgets, making the library compliant with the Release 6
ICCCM. PFarameterized tgets of selections (mein Release 6) and the MUIPLE tamget are supported
with newv APIs.

Safe handling of POSIX signals and other asynchronous notifications fgoxided.
A hook has been added tosginotification of blocking in the event manager.

The client will be able to gister callbacks on a péisplay basis for notification of a g \ariety of
operations in the Xdolkit. Thisfeature is useful to external agents such as screen readers.

New String resource converters: XtStringToGravity and XtCvtStringToRestartStyle.

The file search path syntax has avr8éD substitution that inserts the @efit search path, making it easy
to prepend and append to the default search path.

The Xt implementation allgs a configuration choice of poll or select for I/O multiihg, selectable at
compile time by the HasPoll config option.
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The Release 6 Xt implementation requires Release 6 Secifically, it uses the follwing nev Xlib
features: XinternAtoms instead of multiple XinternAtom calls where possible, input method support
(Xlib internal connections), and tests for the XVisibleHint in the flags of XWMHints.

When linking with Xt, you ner need to also link with SMlib and ICElibThis is automatic if you use the
XTOOLLIB make variable or XawClientLibsmakevariable in yourimakefiles.

This implementation no longer alis NULL to be passed as thelwe in the namealue pair in a request
to XtGet\alues. Thealefault behaior is to print the error message “NULL dWval In XtGet\alues” and
exit. To restore the R5 belimr, set the config ariableGetValuesBCin site.def The old behaior was
neve part of the Xt specification, but some applications erroneously rely on it.

Motif 1.2 defines the types XypedArg and XtTypedAmgList in VaSimplefh. Thesetypes are n@
defined in Intrinsich. To work around the conflict, in Motif &Simple.c, if Intrinsich is not already
included before ®&Simplefh, do so. In VaSimplekh, fence df the type declarations with #if
(XT_REVISION < 6) and #endif.

See Chapter 13 of the Xt specification for more details.

4.19. Xaw

Some minor bugs a been fixed. Pleasaote that the Athena Mbets hae been and continue to bewo
on our priority list; therefore mgnbugs remain and mgnrequests for enhancementsv@aot been
implemented.

Text and Ranner widget translations vekeen augmented to includeypad cursor &ysyms in addition
to the normal cursor keysyms.

The Clock, Logo, and Mailbox widgetsyeanovel to their respectie gplications.

Internationalization support is woincluded. X& uses natie widechar support whervalable, other
wise it uses the Xlib widechar routines. Per system specifics are set in Xawl18n.h.

The shared library major version number on SunOS 4 has been incremented because of these changes.

4.19.1. Asciiext

The name Asciiéxt is mow a msnomer but has been retained for backw compatibility A new
resource, XtNinternational, has been addddhe value of the XtNinternational resource ialse (the
default) AsciiSrc and AsciiSink source and sink widgets are created, and the widgesstashidid for
R5. Ifthe walue is Tue, MultiSrc and MultiSink source and sink widgets are creafdé. MultiSrc wid-
get will connect to an Input Method Senif one is gailable, or if one isrt available, it will use an Xlib
internal pseudo input method that, at a minimum, does compose procesppigation programmers
who wish to use this feature will need to add a call to XtSetLanguageProc to their programs.

The symbolic constant FMT8BIT has been changed wFxXat8Bit to be consistent with the mesym-
bolic constant XawFmtWle. FMT8BITremains for backwards compatibilityoweve its use is discour
aged as it will eventually be remal/&om the implementation. See theviKenanual for details.

4.19.2. Commandlabel, List, MenuButton, Repeater SmeBSB, and Toggle

Two new resources ha keen added, XtNinternational and XtNfontSHtXtNinternational is set to fie
the widget displays its text using the specified fontset. See thiendaual for details.
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4.20. PEX

In discussing PEX it is important to understand the nature of 3D graphics and the purposgistethece
of the PEX SI. The type of graphics for which PEX pides support, while capable of being done in
software, is most commonly found in high performance hardw Creatiorand maintenance of sofane
rendering code is costly and resource conswmpfrhe original Sample Implementation for the PEX
Protocol 5.0 was primarily intended for consumption bgndors of the X Consortium who intended to
provide PEX products for saleThis implementation as intended to beirly complete hwveve it was
understood thatandors who intended to commercialize ibuld dispose of portions of it, ofteaifly
substantial oneslt was therefore understood that functionality mostliko be disposed of by them
might be nglected in the delopment of a Sample ImplementatioAs PEX is nav a fairly mature stan-
dard distriluted by most if not all majorendors, and the standard itself hasheed from the 5.0 protocol
levd to the 5.1 protocol ke, the X Consortium and its supportingndors hee recognized a need to
focus on certain portions of the PEX technology while deemphasizing others.

This release incorporates PEX functionality based upon the PEXV&Iptetocol. ThePEX Sample

Implementation (SI) is composed ofveal parts. The major components are thetension to the X

Server which implements the PEX 5.1 protocol, and the client side API, whichde®a mechanism by
which clients can generate PEX protocol.

The API nov provided with the PEX-SI is called PEXIibThis is a change from R5 which shipped an
API based upon the ISO IS PHIGS and PHIGS PLUS Bindiiigist APl has been mred to contrib in

favor of the PEXIib API based upon the PEXIib 5.1 binding, which itself is an X Consortium standard.
The PEXIib binding is a lwer-leve interface than the pwous PHIGS binding as and maps more
closely to the PEX protocol itseltt supports immediate mode rendering functionality as well as the pre-
vious PHIGS wrkstation modes and is therefore suited to a wider range of applicatienslso suited

for the deelopment of higher kel APIs. Thereare in ict commercial implementations of the PHIGS
API which utilize the PEXIib API.

The PHIGS API basedevification tool called InsPEX is mied to contrib. A prototype of a possible new
tool called suspeis in the directorycontrib/test/suspex Suspe is FEXIib based.

Demo programs are no longer supported awe haved to contrib.

4.20.1. PEXStandards and Functionality

This release conforms to the PEX Protocol Specification 5.1 though it does not implement all the func-
tionality specified therein.

The release comes with 2 fonts, Roman and Roman_M (sekséne Guidefor more details).

As discussed briefly ale ertain functionality is not implemented in this Sample Implementafidost
notably Hidden Line, Hidden Sade Remwad is ot implemented.This is a result of both architectural
decisions and thea€t that it surely wuld hare teen replaced byendors with proprietary codeA con-
tributed implementation which supports some of the HLHSR functionality utilizingudfértbased tech-
nique is &ailable for ftp from ftp.x.og in the directory contrib/PEX_HLHSR.

This release does not support monochrome displays, though it does support 8 bit and 24 bit color.
Other functionality not complete in this release is:

Backface Attributes and Distinguish Flag

Font sharing between clients

Patterns, Hatches and associated attributes
Transparency
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Depth Cueing for Markers

Double Bufering is aailable for the PHIGS \Wrkstation subsets directly through thertstation. The
buffer mode should be set on when creating thekstation. Br immediate mode users doublégfbring
is achievd via the Multi Buffering Extension (aka MBX) found in the directapflib/Xext.

PEX 5.1 protocol adds certain functionality to the $emxtension, accessible directly via the PEXIib
API. Thisfunctionality includes Picking via the Immediate Mode Renderer (Render Elements and Accu-
mulate State commands in Chapter 6, all of Chapter W);Eseape requests to allovendors to support
optional functionality; a Match Renderin@rjets request to return information about visuals, depth and
drawales the semr can support; a noop Output command; Hierarchical HLHSR control (i.e., during
traversals); and renderer clearing controls are the most important features.

4.21. HeaderFiles

Two new macros are defined ios.h X _GETTIMEOFDAY and strerror X_GETTIMEOFLDAY is like
gettimeofday() bt takes one ayjument on all systemsstrerror is defined only on systems that don’
already hge it.

A new header fileXthreads.h provides a platform-independent intack to threads functions oanous
systems. Includé instead of the system threads header fdse the macros defined in it instead of the
system threads functions.

4.22. Fonts

There are three meChinese bdf fonts ic/fonts/bdf/misc(gb16fs.bdf gb16st.bdf gb24st.bdj.

Bitmap Charter fonts that are identical to the output generated from the outlinevierieba moed to
xc/fonts/bdf/unnec {75,100 dpi.

The Type 1 fonts contribted by Bitstream, IBM, and Adobe that shipped in contrib in Releas®es ha
been movd into the core.

Some of themisc fonts, mostly in theCleanfamily, haveonly the ASCII charactersubwere incorrectly
labeled “ISO8859-1". These fonts\yebeen renamed to be “ISO646.199MIR Aliaseshave keen pro-
vided for the Release 5 names.

The 9x15 font has ne shapes for some characterShe 6x10font has the entire ISO 8859-1 character
set.

4.23. Font library

The Typel rasterizer that shipped in contrib in Release Wipan of the core.

There is an option to ka the X serer request glyphs only as it needs thebhe X serer then caches
the glyphs for future use.

Aliases in donts.aliasfile can allev one scalable alias name to match all instances of anotherThat.
“I" character introduces a comment linefamts.aliasfiles.

A sample font authorization protocol, “hp-hostname-1" has been adtlexibased on host names and is
non-authenticating. Thelient requesting a font from a font serprovides (or passes through from its
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client) the host name of the ultimate client of the fofliere is no check that this host name is accurate,
as this is a sample protocol only.

The Speedo rasterizer cananeead fonts with retail encryptionThis means that fonts boughtes-the-
counter at a computer store can be used by the font server and X server.

Many, mary bugs hae been fixed.

4.24. Font server

The font serer has been renamed frdeito xfsto avoid confusion with an AFS progranThe defult
port has changed from 7000 (used by AFS) to 7100 and has lggsteresl with the Internet Assigned
Numbers Authority.

The font serer nav implements a e major protocol ersion, version 2.This change w&s made only to
correct errors in the implementation of versionvérsion 1 is still accepted byfs

You can nav connect taxfsusing thdocal/ transport.
Many, mary bugs hae been fixed.

4.25. Xserver

The serer sources ha moved to xc/programs/Xserver. Serverside etension code»asts as subdirec-
tories. Theddx directory is gonemi, cfb, and mfb are at the top level, andhav (hardware) subdirectory
now exists for holding vendor-specific ddx codlote: the absence of a ddx directory does not imply that
the conceptual split between dix and ddx is gone.

Function prototypes e keen added to header filesxic/programs/Xserver/include cfb, mfb, mi, and
os

Support for pixmap pvetes has been addedt. is turned of by default, tut can be actated by putting
—DPIXPRIV in the SergrExtraDefines parameter in yowendorcf file. Seethe porting layer document
for details.

New screen functions, called primarily by code in wimdo, have been added to makife easier for en-
dors with multi-layered frameiffers. Seeral functions and some pieces of functionsenaoved from
window.c to miwindow.c. Seethe porting layer document for detail8lso, the contents of union ali-
date (validate.h) are modevice dependent; malidate.h contains a sample definition.

An implementation of the SYNCx&nsion is inxc/programs/Xserver/Xext/sync.c As part of this
work, client priorities hae dso been implemented; see the tail end afitPérSomething() in \&itFor.c.
The priority scheme istrictin that the client(s) with the highest priorityvalys runs.twmhas been mod-
ified to provide simple facilities for setting client priorities.

The serer can nw fetch font glyphs on demand instead of loading them all at oi8me
xc/programs/Xserver/dix/dixfonts.¢ xc/lib/font/fc/fserve.c, and xcl/lib/font/fc/fsconvert.c. A new X
sener command line option;deferglyphs controls which types of fonts (8 vs. 16 bit) to demand load;
see the X manual page for details.

The os layer no uses sigction on POSIX systems; améunction OsSignal @s added for caenience,
which you should use in your ddx code.

A new imer interfice has been added to the os layer; see the functions iaitbsht). Thisinterface is
used by XKB, but we havetrtried to use it anywhere else (such as Xext/sleepuntil.c) yet.
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Redundant code for GC funcasvmaed from cfbgc.c and mfbgc.c to migc.dhis file also contains a
few utility functions such as miComputeCompositeClip, which replaces the chunk of code that used to
appear near the top of most versions of ValidateGC.

The cfb code can mobe compiled multiple times to prade support for multiple depths in the same
servereg., 8, 12, and 24Seelmakefile andcfb/cfbmskbits.h under thexc/programs/Xserver/ direc-
tory for starters.

The cfb and mfb code i@ been modified to perform 64 bit reads and writes of the fraffesbon the
Alpha AXP. These modifications should be usable on other 64 bit architectures as well, thougte we ha
not tested it on anothers. Therare a fev hacks in dix, notably ProcPutimage and ProcGetlmage, to
work around thedct that the protocol doesrallow you to specify 64 bit paddingNote that the seer

will still not run on a machine such as a Cray that does met&& bit data type.

For performance, all gion operations are moinvoked via macros which by datilt male drect calls to
the appropriate mi functionsyou can conditionally compile them to continue calling through the screen
structure. Thédollowing change was made throughout the server:

“(*pScreen->RegionOp)(...)" changes to “REGION_OP(pScreen, ...)"

Some of the triial region ops hee been inlined in the macros-or compatibility, the ragion function
pointers remain in the screen structuveneif the serer is compiled to mak drect calls to mi. See
include/regionstr.h.

A generic callback manager is included and can be used to add notification-style hoadksrann the
server See dixutils.c. The callback manager iswdeing used to prade notification of when the seaw
is grabbed/ungrabbed, when a clisrate changes, and when ared is sent to a clientThe latter tvo

are used by the RECORD extension.

A new qotion has been addedgonfig filename This lets you put server options in a file. ®sautils.c

Xtrans has been installed into the os laySee os/connection.c, io.c, and transporis a result, the
server nw supports the manflavars of SVR4 local connections.

The client structure mo has priates like windows, pixmaps, and GCsSee include/dixstruct.h,
dix/privates.c, and dispatch.c.

Thin line pixelization is nav consistent across cfb, mfb, and nti.is also reersible, meaning the same
pixels are touched when dveng from point A to point B as are touched whenwdng from point B to
point A. A new header file, miline.h, consolidates some miscellaneous liverdyaitilities that had pre-
viously been duplicated in a number of places.

4.25.1. Xnest

A new ®rver Xnest, uses Xlib to implement ddx renderir§ee xc/programs/Xsesvrhw/xnest. Xnest
lets you run an X seer in a windev on another X serer. Uses include testing dix andctensions,
delugging client protocol errors, daefging grabs, and testing interaetigograms in a hardare-starved
environment.

4.25.2. Xvib

Another n&v server Xvfb, uses cfb or mfb code to render into a franffels that is allocated in virtual
memory See xc/programs/Xserver/hw/vfb. The framebffer can be allocated in normal memory
shared memoryor as a memory mapped file.Xvfb’s sreen is normally not visible; heve, when
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allocated as a memory mapped fiteyd can display the screen by specifying the franffel file as its
input.

4.25.3. ddx

Sun ddx
Expanded déce probe table finds multiple frameauffers of the same typeExpanded &ymap
tables proide support for European and AsiagvBoards. Addegher-key autorepeat support. Con-
siderable cleanup and duplicate code eliminat@dletion of SunVéw support. GXsource code
now included.

HP ddx
cfb-based sources includedxagprograms/Xserver/hw/hp

svga ddx
new svga ddx for SVR4 included asc/programs/Xserver/hw/svga

xfree86 ddx
ddxen from XFree86, Inc. included asprograms/Xserver/hw/xfree86

Amoeba ddx
ddx for Sun semr on the Amoeba operating system included as
xc/programs/Xserver/hw/sunAmoeba The serer will require additional patches for this to be
usable.

4.26. NewPrograms

xc/config/util/mkshadow/, a replacement foindir.

4.27. OldSoftware

We havedropped support for the folldng libraries and programs andveamoved them tocontrib: CLX
library, PHIGS library MacFS auto_box beach_ball gpg ico, listres maze puzzle showfont viewres
xbiff, xcalc, xditview xedit xey xeyesxfontse] xgas xgc xload xman and xpr.

4.28. xhost

Two new families hae been rgistered: LocalHost, for connectionsep a ron-network transport, and
Krb5Principal, for Kerberos V5 principals.

To dstinguish between dirent host dmilies, a ne xhost syntax “@mily:name” has been introduced.
Names are as before; families are as follows:

inet: Internethost

dnet: DECnehost

nis: SecurdRPC network name
krb: Kerberos V5 principal
local: contain®nly one name, “”

The old-style syntax for names is still supported when the name does not contain a colon.
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4.29. xrdb

Many new gymbols are defined to tell you what extensions and visual classesitable.

4.30. twm

An interface for setting client priorities with the Sync extension has been added.
Many bugs hae rot been fixed yet.

4.31. xdm

There is a n@ resourcechoiceTimeout that controls he long to wait for a display to respond after the
user has selected a host from the chooser.

Support has been added for a modudgnamically-loaded greeter libraryThis feature allas different
dynamic libraries to by loaded bylmat run-time to preide different login windav interfaces without
access to thedmsources. Iworks on DEC OSF/1 and SVR4he name of the greeter library is con-
trolled by another rve resourcegreeterLib.

When you log in viakdm xdmwill use your password to obtain the initial Kerberos tickets and store them
in a local credentials cache file. The credentials cache is destroyed when the session ends.

4.32. xterm

Now supports a fer escape sequences from HP terminals, such as memory lockasg
xc/doc/specs/xterm/ctlseqgs.mer details.

Thetermcap andterminfo files hare been updated.

ctlsegs.mshas movd out of the xterm source directory into/doc/specs/xterm

The logging mis-feature of xterm is remadveThischange first appeared as a public patch to Release 5.
Marny bugs hae ot been fixed yet.

4.33. xset

The screen sa@r control option has te new sib-options to immediately actite or deactiate the screen
saver:xset s activateandxset s reset

4.34. XTest Suite
The X Test Suite, shipped separately from R5, 8 part of the core distribution in R6.

The code has been é&a to work on Alpha AXP The Xi tests contribted by HP and XIM tests con-
tributed by Sun are integrated.
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4.35. Work in Progress

Everything underc/workinProgress represents a work in progress of the X Consortium.

Fresco, Lav Bandwidth X (LBX), the Record extension, and the X Keyboard extension (Xkb, which logi-
cally belongs here but was too tightly coupled into Xlib and the server to extract) are neither standards nor
draft standards, are kwo to need design and/or implementatiocorky are still golving, and will not be
compatible with ay final standard should such a standarehwially be agreed upor\We ae making

them a&ailable in early form in order toagher broaderxg@erimentation and feedback from those willing

to invest the time and energy to help us produce better standards.

Any use of these intestes in commercial products runs the risk of later source and binary incompatibili-
ties.

4.35.1. Fesco

R6 includes the first sample implementation of Fresco, a useratgesl/stem specified using CORB
IDL and implemented in C++Fresco is not yet a Consortium standard or draft standairds being dis-
tributed as a wrk in progress to demonstrate our current directions andthteigfeedback on require-
ments for a Fresco standard.

The Fresco Sample Implementation has beemyriated into the X11R6uild process, and will beut
automatically if you hae a G+ compiler aailable. Documentatioron Fresco can be found in
xc/doc/specs/Fresco The Fresco and Xtf libraries are found kt/workinProgress/Fresco and
xc/workinProgress/Xtf, respectively There are some simple Frescaample programs incon-
trib/examples/Frescq and a number of related programsontrib/programs, including:

ixx An IDL to C++ translator
i2mif
A program to generate FrameMaker MIF documents from comments in an IDL specification
fdraw
A simple Fresco drawing editor
dish
A TCL interpreter with hooks to Fresco
Working Imakefiles are provided for all of the utilities and examples.

A demo program (dish) is included that slsohav a <cripting language (Tcl) can rather easily be bound
to Fresco through the CORBdynamic irvocation mechanismA copy of Tcl is included incon-
trib/lib/tcl .

To huild Fresco you must define HasCplusplusite.def in addition, you may hee to st CplusplusCmd
and/or CplusplusDependincludes todke he appropriate C++ compiler and find the required header
files during mak depend. Finallyyou should check theendotrcf to see if there are grother configura-

tion variables you should set to provide information about your C++ compiler.

Fresco requires a C++ compiler that implemestsion 3 of the C++ language (as approximately defined
by USL cfront wersion 3). While Fresco does not currently use templatesxoe@ions, it does mak
extensive use of nested types, which were inadequately supported in earlier versions of the language.

Fresco has been built with the following platforms and C++ compilers:

SFARCstation Sun08.1.3 CenterLin€€++
SFARCstation Solarig.3 CenterLineC++ (requires v2.0.6)
SFARCstation Solari®.3 SRARCCompiler C++v4.0
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HP 9000/700 HPUX 9.0.1 CenterLine C++
SGI Indy IRIX 5.2 SGI C++
IBM RS/6000 AlX 3.2.5 IBM xIC
Sory NEWS NEWSO0S.0 Sory C++

Fresco has also been compiled on the DEC Alpha under O8#Sibrv 2.0 using a beta tesrsion of
DEC C++ 1.3.Fresco cannot beubt with the Gnu C++ compiler @rsion 2.5.8 or earlier) due tads
and limitations in g++.

Building Fresco with CenterLine C++ requires that you passXeflag to the C++ compilerPlace the
following lines in your site.def:

#define HasCenterLineCplusplus YES
#define CplusplusOptions —Xa

If CC is not in your default search path, add this linsitevdet
#define CplusplusCmgbath/to/your/CC

If you are hilding under Solaris 2, you must use ObjectCengesion 2.0.6 or later; the C++ compiler in
ObjectCenter 2.0.4 will produce Fresco applications that dump core on startup.

Fresco does not yet build under Microsoft Windows/NT.

4.35.2. XKB(X Keyboard Extension)

Support for XKB is not compiled in to Xlib by darflt. Itis compiled in the X seer by de&ult only on
Sun and Omron Luna machinegou can compile it in by setting

#define BuildXKB YES [* for support in the X server */
#define BuildXKBLib YES [* for support in the X library */

in the filexc/config/cf/site.def Note that enabling XKB in the X sawis a perasive dange; you need
to clean the server and rebuild everything if you change this option.

Turning on XKB in the X semr usually requires changes to trendor ddx kyboard handling. There is
currently support only in the Sun and Omron ddx.

If you turn onBuildXKBLIib , additional functions are added to Xlilsince the resulting library is non-
standard, it is gien a dfferent namelibX11kb instead ofibX11. All Makefiles produced bimakewill
use—IX11kb to link Xlib.

The library changes for XKB are kwa not to work on the Cray; manother systems & keen tested,
including the Alpha AXP.

There are some XKB test programsontrib/test/Xkb .

The XKB support in Xlib is still at an early stage of formalieev and could changeWe epect some
additions in aneentual standard, i few changes to the inteates praided in this implementationA
working draft of the protocol is ifxc/doc/specs/Xkh/

4.35.3. LBX(Low Bandwidth X)

The X Consortium is wrking to define a standard for running X applicatione serial lines, wide area
networks, and other sl links. Thiseffort, called Lav Bandwidth X (LBX), aims to impnee the startup
time, performance, and interadifeel of X applications run ovéow bandwidth transports.
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LBX does this by interposing @seudo-servefcalled theproxy) between the X clients and the X serv
The proxy caches data Wing between the seev and the clients, mges the X protocol streams, and
compresses the data that is sent tive lov bandwidth wire. The X server at the other end uncompresses
the data and splits it back out into separate request strédmstaget is to mak mary X applications
transparently usable av8600 bps modems.

A snapshot of the code for thisfert is included inxc/workinProgress/Ibx/ for people to gamine and
begin experimenting with. It contains the following features:

. LZW compression of the binary data streaBince commercial use of LZW requires licensing
patented technologyve ae also looking for an unencumbered algorithm and implementation to
provide as well.

. Delta compression of X packets (representing packets as differences from previously sent packets).
. Re-encoding of some graphics requests (points, lines, segments, rectangles, and arcs).
. Motion event throttling (to keep from flooding the wire).

. Caching of data in the proxy for & data objects that otherwise would be transmittedtbeewire
multiple times (e.g., properties, font metrics, keyboard mappings, connection startup data, etc.).

. Short-circuiting of requests for constant data (e.g., atoms, colorrgm®@ppings, and read-only
color cells).

Howeva, the following items hee yet to be implemented (which is wit isn't a gandard yet):
. Re-encoding of a number of requests (e.g., QueryFont), events, etc.
. Support for BIG-REQUESTS extension.

. A non-networled serial protocol for eironments which cannot support osdenetworking over
serial lines.

. A full specification needs to be written describing the odtwwrotocol used between the proxy and
the server.

The X Consortium is continuing toask on both the implementation of the remaining items and the full
specification. Thegoal is to hae dl of the pieces ready for publicview later this year Snce the speci-
fication for LBX will change, we strongly recommendaatst ayone incorporating LBX into a product
based on this prototypeBut, they are encouraged to start looking at the cod@nmening the concepts,
and providing feedback on its design.

4.35.4. RECORDextension

RECORD is an X protocolx¢ension that supports the recording of all core X protocol and arbitrary X
extension protocol.

A version of the xtension is included imc/workinProgress/record. The implementation does not quite
match the ersion 1.2 draft specificationybthe spec is going to changeyaay; the ersion 1.3 draft is
in xc/doc/specs/Xext/record.ms The GetConfig request is not fully implementgsltest program is in
contrib/test/record.

4.35.5. SimpleSession Manager

A simple session manager has beereltped to test the me Session Management protocoht the
moment, it does notxercise the complete XSMP protocol and the user iaterfs rather simpleWhile
it does hae enough functionality to makit useful, it needs more avk before we wuld want people to
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depend on it or use it as a good example of txoimplement the session protocol.

. Handles accepting connections from clients

. Handles graceful or unexpected termination of clients

. Maintains database of all properties set by clients

. User interface provides a way to issue checkpoint and shutdown messages to clients

. Manages client interaction with the user

. Can restart clients. Clients running on remote machines are handled using tiséanigvotocol.
. Requires MIT-MAGIC-COOKIE-1 authentication from clients.

We havenot yet written a proxy for connecting ICCCM 1.0 clients to the session manager.

A sample clientxsmclient has been written to demonstrate the session support in Xt.

4.35.6. Multi-Threaded X Server

An attempt has been made to geithe multi-threaded saxw source with the single-threaded source.
The result is in thexc/workinProgress/MTXserver directory The sources here include only files that
were changed from the single-threaded eerwhe multi-threaded seev may not compile.Unfortu-
nately the single-threaded sewsources hee continued to eolve dnce this snapshot of the MTXserv
was produced, so there isosk to be done to get the MTXservsources back into a state wherey tten

be compiled.

4.36. ANSilfication

We've changed our sources to stop using the BSD function names iirgex, bcopy, bcmp; we nav

use strchrdrrechr, memcpy/memmovieand mememp.We dill use the name bzero (because there is no
BSD equvalent for the general case of memsetlt lit is translated to memset via a #define in
<X11/Xfuncs.h>. Thd3SD function names are still supported in <X11/Xos.h> and <X11/Xfuncs.h>.

Most client-side uses of caddr_t shouldwime gone from our sources.
Explicit declarations of errno arewmnly used on non-ANSI systems.
The libraries use more standard POSIX *_t types.

4.37. Miscellaneous

A new \ersion of thepatchprogram is irxc/util/patch; it understands the unified fifformat produced by
GNU diff.

5. Filing Bug Reports

If you find a reproducibleuy in software in the&c directory or find bugs in thexc documentation, please
send a bg report to the X Consortium using the form in the fitdbug-report and this destination
address:

xbugs@x.org
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Please try to prade all of the information requested on the form if it is applicable; the littia ¢éime
you spend on the report will makt much easier for us to reproduce, find, and fix thg. bReceipof bug
reports is generally acknowledged, but sometimes it can be delayedvbwadks.

Bugs incontrib software should not be reported to the X Consorti@onsult the documentation for the
individual software to see where (if anywhere) to report the bug.

6. PublicFixes

We accasionally put out patches to X Consortium safey to fix ag serious problems that are diseo
ered. Sucliixes (if ary) can be found oftp.x.org in the directorypub/R6/fixes or on your local X mir
ror site, using anonymous FTP.

For those without FTP access, individualkfixcan be obtained by electronic mail by sending a message to
xstuff@x.org

In the usual case, the message showe laasibject line and no bogyr a dngle-line body and no sub-

ject, in either case the line looking like:

send fixesxumber

wherenumberis a decimal numbesgtarting from one.To get a summary ofailable fixes, mak the line:

index fixes

If you need help, makthe line:
help

Some mailers produce mail headers that are unusabletfacting return addresse#. you use such a
mailer, you won't get ary response. lfyou happen to ke an explicit return path, you can include
include one in the body of your message, and the daemon will use ixarople:

pathuse@ohostbitnet@mitvma.mit.edu
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Jim Fulton (Network Computing Devices); @al emke (Network Computing Devices); Dale Tono-
ga (Network Computing Deices); Keith Packard (Netwrk Computing Deices); Chris Kantarjie
(Xerox PARC)

X Image Extension
Bob Shellg (AGE Logic), protocol architect, lead implementation architect; Larry Ha@EA
Logic), serer implementation; Deanevheiden (&E Logic), serer implementation; Syd Lam
(AGE Logic), xieperf; Gary Rogers G Logic), JPEG code, XIElib documentation; Beshy
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(AGE Logic), client and server implementation

ICCCM
Stuart Marks (SunSoft); Gabe @d-Dosr (Hewlett-Rackard Compay); Chan Benson (Hdett-
Packard Compay); Jordan Brwn (Quarterdeck Gite Systems); Larry Cable (SunSoft); Ellis
Cohen (Open Software Foundation); Brian Cripe (Hewlett-Packard Company); Susan d¢ilber
icon Graphics); Peter Daifuku (Silicon Graphics); AndrdeBlois (Open Softare Foundation);
Clive Feather (I1XI); Christian Jacobi (XeroXARC); Bill Janssen (XeroxARC); Vania Jolobdf
(Open Softvare Fundation); Phil Karlton (Silicon Graphics); Mark Manasse (Digital Equipment
Corporation); ©dd Nevman (Silicon Graphics); &th Taylor (Hewlett-Packard Compay); Jim
VanGilder (Digital Equipment Corporation); MékWexer (Kubota Rcific); Michael ¥e (Apple
Computer)

ICE
Jordan Bravn (Quarterdeck Gite Systems); &hia Jolobdf (Open Softvare Fundation); Stuart
Marks (SunSoft)

XSMP
Mike Wexer (Kubota Ricific); Jordan Bran (Quarterdeck Gite Systems); Ellis Cohen (Open
Software Foundation); Vania Jololb¢Open Software Foundation); Stuart Marks (SunSoft)

SYNC Extension
Tim Glauert (Oliveti Research Limited); Dae Carver (Digital Equipment Corporation); Jim Gettys
(Digital Equipment Corporation); Pete Snider (Digital Equipment Corporation)

RECORD
Martha Zimet (Netwrk Computing Deices); Robert Chesler (Absol-puter); Kieron Deak
(UniSoft); Marc Bans (Synegytics); Jim Fulton (Netark Computing Deices); Ken Miller (Digi-
tal Equipment Corporation)

X Input Extension tests
George Sachs (Hewlett-Packard Company)

PEX
Ken Garnett (Shographics); Cheryl Huntington (Sun Microsystems); Karl Schultz (IBM); Jef
Stevenson (Hewlett-Packard Company); Paula Womack (Digital Equipment Corporation)

Multi-Buffering Extension
Eng-Shien Wi (IBM); John Marks (He/lett-Packard Compay); lan Elliott (Hevlett-Packard Com-
pany)

X server
Milind Pansare (SunSoft), pixmap yeies; Peter Daifuku (SGI), layered windsupport; Daid
Lister (Adobe Systems Incorporated), callback managen Whalg (Kubota Rcific), thin line
pixelization; Joel McCormack (Digital Equipment Corporation), 64-bit mfb and cfb; Rob Lembree
(Digital Equipment Corporation), 64-bit mfb and cfb;daMatic (MIT), xnest ddx; Nathan Me
ers (Hewlett-Packard Compghn font support; Jordan B (Quarterdeck Gite Systems), -config
option; Michael Brenner (Apple Computer), macll ddx; Thomas Roel dig

Multi-Threaded X Server
John A. Smith (while at Data General), team leader; H. Chiba (Omron), ddbip Akarada
(Omron), ddx; Milke Haynes (Data General), dix; HidenoKanaoka (Omron), ddx;aal Layne
(Data General), dix and ddxaKayuki Miyale (Omron), ddx; kKith Packard (Netwrk Computing
Devices), design; Richard Potts (Data General), dix; Sid Manning (IBM)gretien with core
server; Rob Chesler (Absol-puter), integration with core server

xdm modular loadable greeter
Peter Derr (Digital Equipment Corporation)
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x11perf
Joel McCormack (Digital Equipment Corporation); Graeme Gill (Labtam Australia); Mark Martin
(CETIA)

config
Stuart R. Anderson (R&T Global Information Solutions); Dad Brooks (Open Softare Founda-
tion); Kendall Collett (Motorola); John Freeman (Cray); John Freitas (Digital Equipment Corpora-
tion); Patrick E. Kane (Motorola); Mark Kilard (Silicon Graphics); Akira ¢h (NEC); Masahi&
Narita (Fujitsu); Paul Shearer (Sequent); Mark Snitily (SGCS)

XFree86 port
Stuart R. Anderson (F&T Global Information Solutions); Doug Anson; Gertjan A&kiknan; Mile
Bernson; David Dawes; Marc Evangideal Haible; Matthieu Herrb; Dirk Hohndel; \béh Holland;
Alan Hourihane; Jéfey Hsu; Glenn Lai; €d Lemon; Rich Murphge Hans Nasten; Mark Shitily;
Randy Brlush; Jon ®mbs; kees \érstoep; Bul Vixie; Mark Weave; David Wexdblat; Philip
Wheatley; Thomas Wolfram; Orest Zborowski

fonts
Underxc/fonts/, the misc/ directory contains aafmily of fixed-width fonts from Dale Schumacher
seveal Kana fonts from Saon Corporation, tw Hangul fonts from Dagoo Electronics, tvo
Hebrev fonts from Joseph Friedman, dveursor fonts from Digital Equipment Corporation, and
cursor and glyph fonts from Sun Microsysteni$e Speedodirectory contains outline fonts con-
tributed by Bitstream, IncThe 75dpi and 100dpi directories contain bitmap fonts contribd by
Adobe Systems, Inc., Digital Equipment Corporation, Bitstream, Inc., Bigahal Holmes, and
Sun Microsystems, Inc.
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