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NAME

X — a portable, network-transparent wind@ystem
OVERVIEW

The X Window System is a network transparent wimdeystem which runs on a wide range of com-
puting and graphics machines. It should be nadtistraightforward to build the X.@rFoundation
software distribution on most ANSI C and POSIX compliant syste@@mmmercial implementations
are also waailable for a wide range of platforms.

The X.0Og Foundation requests that the following names be used when referring to this software:

X
X Window System
X Version 11
X Window System, Version 11
X11

X Window Systers a trademark of The Open Group.

DESCRIPTION
X Window System servers run on computers with bitmap displays. The server distributes user input to
and accepts output requests from various client programs through a varietiei@ntliinterprocess
communication channelsilthough the most common case is for the client programs to be running on
the same machine as the s#rclients can be run transparently from other machines (including
machines with different architectures and operating systems) as well.

X supports eerlapping hierarchical subwindows and text and graphics operations, on both mono-
chrome and color displayg:or a full explanation of the functions that aresitable, see thlib - C
Languae X hterfacemanual, theX Window System Btocol specification, the&X Toolkit Intrinsics - C
Languae Interfacemanual, and various toolkit documents.

The number of programs that usds quite lage. Programgrovided in the core X.@ Foundation
distribution include: a terminal emulatotterm a window managertwmn a dsplay managemxdn a
console redirect progranxconsole a mail interface, xmh a kbitmap editoy bitmap resource list-
ing/manipulation toolsappres editres access control programsauth xhost and iceauth user prefer
ence setting programsrdb, xcmsdb xset xsetroot xstdcmap and xmodmap clocks, xclock and
oclock a font displayerxfd; utilities for listing information about fonts, wind, and displaysxls-

fonts xwininfg, xlIsclients xdpyinfq xlsatoms and xprog screen image manipulation utilitiegyd,

xwud and xmag a performance measurement utilixllperf a font compiley bdftopcf a font serer

and related utilitiesxfs fsinfg fslsfonts fstobdf a dsplay server and related utilitieXserver rgb,

mkfontdir, a dipboard manageixclipboard keyboard description compiler and related utilitigkb-
comp setxkbmap xkbprinkkbbel| xkbevd xkbvleds and xkbwatch a uility to terminate clientsxkill;

a firewall security proxy xfwpg a proxy manager to control thermproxymngr a uility to find proxies,
xfindproxy web browser plug-indibxrx.soandlibxrxnest.span RX MIME-type helper progranxrx;

and a utility to cause part or all of the screen to be redraefiesh

Many other utilities, windev managers, games, toolkits, etc. are included asagsdributed softvare
in the X.Og Foundation distribtion, or are ®ailable on the Internet. See your site administrator for
details.

STARTING UP
There are tw main ways of getting the X seaw and an initial set of client applications start@the
particular method used depends on what operating system you are running and whether or not you use
other windav systems in addition to X.

Display Manager
If you want to alvays have X munning on your displayyour site administrator can set your
machine up to use a Display Manager suckdmg gdm or kdm This program is typically
started by the system at boot time and takes care of keeping the server running and getting
users logged inlf you are running one of these display managers, you will normally see a
window on the screen welcoming you to the system and asking for your login information.
Simply type them in as you would at a normal terminal. If youarakistake, the display
manager will display an error message and ask you to &ip.aé\fteryou hare successfully
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logged in, the display manager will start up your Xiemment. Thedocumentation for the
display manager you use can provide more details.

xinit (run manually from the shell)
Sites that support more than one wiwdgystem might choose to use tkimit program for
starting X manually If this is true for your machine, your site administrator will probably
have provided a program named "x11", "startx", or "xstart" that will do site-specific initial-
ization (such as loading ceenient default resources, running a windmanager displaying
a dock, and starting seral terminal emulators) in a niceay If not, you can build such a
script using theinit program. Thisutility simply runs one user-specified program to start the
server runs another to start upyadesired clients, and then waits for either to fini§ince
either or both of the usapecified programs may be a shell script, thisgaubstantial flei-
bility at the expense of a nice intack. Br this reasonxinit is not intended for end users.

DISPLAY NAMES
From the uses perspectie, every X server has display namef the form:

hostname:displaynumber.screennumber

This information is used by the application to determing thahould connect to the server and which
screen it should use by default (on displays with multiple monitors):

hostname
The hostnamespecifies the name of the machine to which the display is physically con-
nected. Ifthe hostname is not\gn, the most efficient way of communicating to a seen
the same machine will be used.

displaynumber
The phrase "display" is usually used to refer to a collection of monitors that share a common
set of input devices @yboard, mouse, tablet, etc.). Most workstations tend to ony bze
display Larger multi-user systems, hgever, frequently hee sveal displays so that more
than one person can be doing graphioskwat once.To avoid confusion, each display on a
machine is assigneddisplay humbe(beginning at 0) when the X sezw for that display is
started. Thelisplay number mustwahys be gven in a dsplay name.

screennumber
Some displays share their input devices amormgammore monitors. These may be config-
ured as a single logical screen, which allows windows teenacross screens, or as iwidi-
ual screens, each with their own set of windo If configured such that each monitor has its
own st of windows, each screen is assignestimen numbe(beginning at 0) when the X
server for that display is started. If the screen number is vat,gicreen 0 will be used.

On POSIX systems, the default display name is stored in your DIsRo¥ironment \ariable. This
variable is set automatically by thderm terminal emulator Howeve, when you log into another
machine on a network, you may need to set DISPhyhand to point to your displayFor example,

% seterv DISPLAY myws:0
$ DISPLAY=myws:0; export DISPLAY

The sshprogram can be used to start an X program on a remote machine; it automatically sets the DIS-
PLAY variable correctly.

Finally, most X programs accept a command line optiordiéplay displaynameo temporarily @er-
ride the contents of DISPIMA This is most commonly used to pop wimdgoon another persa’
screen or as part of a "remote shell* command to start an xterm pointing back to your dieplay
example,

% xeyes —display joesws:0 —geometry 1000x1000+0+0
% rsh big xterm —display myws:0 —Is </dev/null &

X servers listen for connections on a variety of different communications channels (network byte
streams, shared memosgc.). Sincethere can be more than one way of contactingyengerver The
hostnamepart of the display name is used to determine the type of channel (also called a transport
layer) to be usedX servers generally support the following types of connections:
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local
The hostname part of the display name should be the empty daongxample: :0, :1, and
:0.1. The most efficient local transport will be chosen.

TCPIP
The hostname part of the display name should be the server madmegiame or IP
address. Fulinternet names, abbreviated names, IPv4 addresses, and IPv6 addresses are all
allowed. For example: x.org:0, expo0:0, [::1]:0, 198.112.45.11:0 bigmachine:1 and
hydra:0.1

ACCESS CONTROL
An X server can use w&ral types of access control. Mechanisms provided in Release 7 are:

Host Access Simple host-based access control.

MIT-MA GIC-COOKIE-1 Shareglain-text "cookies".
XDM-AUTHORIZATION-1  SecurédDES based pvate-keys.

SUN-DES-1 Basedn Sun$ scure rpc system.

Server Interpreted Server-dependent methods of access control

Xdminitializes access control for the server and also places authorization information in a file accessi-
ble to the user.

Normally, the list of hosts from which connections are/als accepted should be empsp hat only
clients with are explicitly authorized can connect to the displligen you add entries to the host list
(with xhos}, the server no longer performsyaauthorization on connections from those machirigs.
careful with this.

The file from whichXlib extracts authorization data can be specified with the environnaiable
XAUTHORITY , and defaults to the fileXauthority in the home directoryXdmuses$HOME/.Xau-
thority and will create it or merge in authorization records if it already exists when a user logs in.

If you use seeral machines and share a common home directory across all of the machines by means
of a network file system, you ver really hare to worry about authorization files, the system should
work correctly by dedult. Otherwiseas the authorization files are machine-independent, you can sim-
ply copy the files to share thenTo manage authorization files, usauth This program allows you to

extract records and insert them into other filé$sing this, you can send authorization to remote
machines when you login, if the remote machine does not share a common home directory with your
local machine.Note that authorization information transmitted “in the cledrfough a network file
system or usindtp or rcp can be ‘stolen” by a network earesdropperand as such may enable unau-
thorized access. In marenvironments, this beel of security is not a concern, but if it is, you need to
know the exact semantics of the particular authorization data te Knabis is actually a problem.

For more information on access control, seeXkecurity7) manual page.

GEOMETRY SPECIFICATIONS
One of the advantages of using windsystems instead of hardwired terminals is that applications
don't haveto be restricted to a particular size or location on the screen. Although the layout of win-
dows on a display is controlled by the windonanager that the user is running (describedviglo
most X programs accept a command line argument of the fegaometry WIDTHx-
HEIGHT+XOFF+YOFF (whereWIDTH, HEIGHT, XOFF, and YOFF are numbers) for specifying a
preferred size and location for this applicatsomiin windaw.

The WIDTH andHEIGHT parts of the geometry specification are usually measured in eitleds pix
characters, depending on the applicatidine XOFF and YOFF parts are measured in pixels and are
used to specify the distance of the wiwdfrom the left or right and top and bottom edges of the
screen, respeogtly. Both types of offsets are measured from the indicated edge of the screen to the
corresponding edge of the windlo The X offset may be specified in the following ways:

+XOFF The left edge of the windois to be pacedXOFF pixels in from the left edge of the screen
(i.e., the X coordinate of the windts arigin will be XOFF). XOFF may be ngaive, in
which case the window'left edge will be dfthe screen.

-XOFF The right edge of the wingois to be paced XOFF pixels in from the right edge of the
screen.XOFF may be ngaive, in which case the window'right edge will be dfthe screen.

The Y offset has similar meanings:
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+YOFF The top edge of the windois to be YOFF pixels belaov the top edge of the screen (i.e., the Y
coordinate of the winde's aigin will be YOFF). YOFF may be ngdive, in which case the
window’s top edge will be dfthe screen.

-YOFF The bottom edge of the windois to ke YOFF pixels abee the bottom edge of the screen.
YOFF may be ngaive, in which case the window'hottom edge will be dtthe screen.

Offsets must be gen as m@irs; in other words, in order to specify eitbd@FF or YOFF both must be
present. Whdows can be placed in the four corners of the screen using the following specifications:

+0+0  upper left hand corner.
—0+0  upper right hand corner.
-0-0 lower right hand corner.
+0-0 lower left hand corner.

In the folloving examples, a terminal emulator is placed in roughly the center of the screen and a load
avaage monitormailbox, and clock are placed in the upper right hand corner:

xterm —fn 6x10 —geometry 80x24+30+200 &
xclock —geometry 48x48-0+0 &

xload —geometry 48x48-96+0 &

xbiff —geometry 48x48-48+0 &

WINDOW M ANAGERS
The layout of windows on the screen is controlled by special programs vallddw mangers
Although may window managers will honor geometry specifications agmgiothers may choose to
ignore them (requiring the user tapdicitly draw the windav's regon on the screen with the pointer
for example).

Since windav managers are regular (albeit comy)lelient programs, a variety of different user inter
faces can be wlt. The X.Org Foundation distribtion comes with a winde manager name¢ivm
which supports eerlapping windevs, popup menus, point-and-click or click-to-type input models, title
bars, nice icons (and an icon manager for those wha lidom'eparate icon windows).

See the userontributed software in the X.@rFoundation distribution for other popular windanan-
agers.

FONT NAMES
Collections of characters for displaying text and symbols in X arevkrasfonts A font typically
contains images that share a common appearance and look nice together (for example, a single size,
boldness, slant, and character s&milarly, collections of fonts that are based on a common tgpe f
(the variations are usually called roman, bold, italic, bold italic, oblique, and bold oblique) are called
families

Fonts come in &rious sizes. The X server suppastalablefonts, meaning it is possible to create a
font of arbitrary size from a single source for the fofhe server supports scaling frayatline fonts
andbitmapfonts. Scalingrom outline fonts usually produces significantly better results than scaling
from bitmap fonts.

An X sener can obtain fonts from individual files stored in directories in the file system, or from one or
more font servers, or from a mixtures of directories and foneser hdist of places the server looks
when trying to find a font is controlled by ftnt path Although most installations will choose toviea

the serer start up with all of the commonly used font directories in the font path, the font path can be
changed at antime with thexsetprogram. Havever, it is important to remember that the directory
names are on theerver’'s machine, not on the application’s.

Bitmap font files are usually created by compiling xtuel font description into binary form, using
bdftopcf Font databases are created by runninghkéontdirprogram in the directory containing the
source or compiled versions of the fontWheneer fonts are added to a directpmykfontdirshould be
rerun so that the server can find thevrients. © make the serer reread the font database, reset the
font path with thexsetprogram. IBr example, to add a font to ayate directory the following com-
mands could be used:

% cp rewfont.pcf “/myfonts
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% mkfontdir “/myfonts
% xset fp rehash

The xfontselandxlIsfontsprograms can be used to browse through the faatkalble on a semsr. Font
names tend to baifly long as thg contain all of the information needed to uniquely identify vt
ual fonts. Howeer, the X server supports wildcarding of font names, so the full specification

—adobe-courier-medium-r—normal--10-100-75-75-m-60-is08859—-1
might be abbreviated as:

—*—courier-medium-r—normal-—*-100—*—*—*—*-js08859-1
Because the shell also has special meaningsdod?, wildcarded font names should be quoted:

% xIsfonts —fn '—*—courier-medium-r—normal——*-100—*—*—*—*—*—*’

ThexIsfontsprogram can be used to list all of the fonts that matcken gattern. Wth no aguments,
it lists all available fonts. This will usually list the same font at matifferent sizes.To se just the
base scalable font names, try using one of the following patterns:

_*_*_*_*_*_*_O_O_O_O_*_O_*_*
_*_*_*_*_*_*_0_0_75_75_*_0_*_*
_*_*_*_*_*_*_0_0_100_100_*_0_*_*

To oonvert one of the resulting names into a font at a specific size, replace one of theofizstdss

with a nonzero &lue. Thefield containing the first zero is for the pixel size; replace it with a specific
height in pixels to name a font at that siZdternatively, the field containing the second zero is for the
point size; replace it with a specific size in decipoints (there are 722.7 decipoints to the inch) to name a
font at that size. The last zero is arerage width field, measured in tenths ofgl$x some servers will
anamorphically scale if this value is specified.

FONT SERVER NAMES
One of the following forms can be used to name a font server that accepts TCP connections:

tcphostnameoort
tcphostnameoport/cataloguelist

The hostnamespecifies the name (or decimal numeric address) of the machine on which the famt serv
is running. Theportis the decimal TCP port on which the font server is listening for connecfidmes.
cataloguelistspecifies a list of catalogue names, with '+’ as a separator.

Examplestcp/x.org:7100tcp/198.112.45.11:7100/all

COLOR NAMES
Most applications provide ays of tailoring (usually through resources or command liganagnts)
the colors of various elements in th&ttand graphics thedisplay. A color can be specified either by
an abstract color name, or by a numerical color specificafibe. numerical specification can identify
a olor in either device-dependent (RGB) or device-independent terms. Color strings are case-insensi-
tive.

X supports the use of abstract color names, fan®le, "red", "blue".A value for this abstract name

is obtained by searching one or more color name datab¥Bkdirst searches zero or more client-side
databases; the numbdocation, and content of these databases is implementation dependent. If the
name is not found, the color is looked up in the X eesvchtabase. Thext form of this database is
commonly stored in the filesr/share/X11/rgb.txt

A numerical color specification consists of a color space name and a s&iaxf n the following syn-
tax:

<color_space_namexvalue>/.../<value>
An RGB Device specification is identified by the prefix "rgb:" and has the following syntax:

rgb:<red>/<green>/<blue>
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<red>, <green>, <blue> := h | hh| hhh| hhhh
h := single hexadecimal digits

Note thath indicates the value scaled in 4 blté,the \alue scaled in 8 bithhhthe value scaled in 12
bits, andhhhhthe value scaled in 16 bits, respegti. These values are passed directly to the Xeserv
and are assumed to be gamma corrected.

The eight primary colors can be represented as:

black igh:0/0/0

red igh:ffff/0/0
green gb:0/fff /0
blue igb:0/0/fff
yellow rgb:ffff /ffff /O
magenta  gh:ffff /O/ffff
cyan igh: O/ffff /fff
white rgb: ffff /fff [

For backward compatibility an dder syntax for RGB Device is supported, but its continued use is not
encouraged. Thgyntax is an initial sharp sign character followed by a numeric specification, in one of
the following formats:

#RGB (4bits each)
#RRGGBB (8bits each)
#RRRGGGBBB (1dits each)
#RRRRGGGGBBBB  (1bits each)

The R, G, and B represent single hexadecimal digits. When fewer than 16 bits each are spegified, the
represent the most-significant bits of the value (enfile "lgh:" syntax, in which values are scaled).
For example, #3a7 is the same as #3000a0007000.

An RGB intensity specification is identified by the prefix "rgbi:" and has the following syntax:

rgbi:<red>/<green>/<blue>

The red, green, and blue are floating point values between 0.0 and 1.0yénclingy represent linear
intensity \alues, with 1.0 indicating full intensjt®.5 half intensityand so on. These values will be
gamma corrected bylib before being sent to the X serv The input format for thesealues is an
optional sign, a string of numbers possibly containing a decimal point, and an optional exponent field
containing an E or e followed by a possibly signed integer string.

The standard device-independent string specificatiorestha following syntax:

CIEXYZ:<X>/<Y>[<Z>
CIEuvY:<u>/<v>/<Y>
CIEXyY:<x>/<y>/<Y>
CIELab<L>/<a>/<b>
CIELuv:<L>/<u>/<v>
TekHVC:<H>/<V>/<C>

(none 1, noné
(C.6,7.6,1)
(".75,7.85, 1)
(100,none nong
(100,none nong
(360, 100, 100)

All of the values (C, H, VX, Y, Z, a, b, u, v, y, X) & floating point @lues. Somef the values are con-
strained to be between zero and some upper bound; the upper boundsraite garentheses ale.

The syntax for thesealues is an optional '+’ or "=’ sign, a string of digits possibly containing a deci-
mal point, and an optionakgonent field consisting of an 'E’ or 'e’ followed by an optional '+’ or '~’

followed by a string of digits.

For more information on device independent cptee theXlib reference manual.

KEYBOARDS

The X keyboard model is broken into twayers: serer-specific codes (callekieycode$ which repre-
sent the physicaleys, and semr-independent symbols (callédysym$ which represent the letters or
words that appear on theys. Two tables are kept in the server for eeming keycodes to kysyms:

X Version 11
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modifier list
Some leys (such as Shift, Control, and Caps Lock) arevkm@smodifierand are used to
select different symbols that are attached to a sirgyeduch as Shift-a generates a capital
A, and Control-l generates a control character "L). The server keeps a kstofl&s corre-
sponding to the various modifieeys. Wheneger a key is pressed or released, the server gen-
erates arwventthat contains thedycode of the indicatedely & well as a mask that specifies
which of the modifier &ys ae currently pressed. Most servers set up this list to initially con-
tain the various shift, control, and shift lookyk on he keyboard.

keymap table
Applications translatevent keycodes and modifier masks inteykyms using &eysym table
which contains one vo for each kycode and one column for various modifier stafEsis
table is initialized by the server to correspond to normal typewritarentions. Theexact
semantics of hw the table is interpreted to produceykyms depends on the particular pro-
gram, libraries, and language input method used, but thevfotjocorventions for the first
four keysyms in each r@ are generally adhered to:

The first four elements of the list are split intomtgroups of lkeysyms. Grougl contains the first and
second kysyms; Group 2 contains the third and fourtydyms. Wthin each group, if the first ele-

ment is alphabetic and the the second element is the speggitkNoSymbql then the group is
treated as equélent to a group in which the first element is the lowercase letter and the second element
is the uppercase letter.

Switching between groups is controlled by treydym named MODE SWITCH, by attaching that
keysym to some &y and attaching thatdy o any one of the modifiers Mod1l through ModThis
modifier is called the “group modifi&r Group 1 is used when the group modifier is off, and Group 2
is used when the group modifier is on.

Within a group, the modifier state determines whieys¥m to use. The firstdysym is used when the

Shift and Lock modifiers are fof The second kysym is used when the Shift modifier is on, when the
Lock modifier is on and the secondykym is uppercase alphabetic, or when the Lock modifier is on
and is interpreted as ShiftLock. Otherwise, when the Lock modifier is on and is interpreted as Cap-
sLock, the state of the Shift modifier is applied first to seleeysykn; tut if that keysym is lavercase
alphabetic, then the corresponding uppercagsykn is used instead.

OPTIONS
Most X programs attempt to use the same names for command line optionguandras. Allappli-
cations written with the X Toolkit Intrinsics automatically accept the following options:

—display display
This option specifies the name of the X server to use.

—geometrygeometry
This option specifies the initial size and location of the windo

—bg color, —background color
Either option specifies the color to use for the wimdbackground.

-bd color, —bordercolor color
Either option specifies the color to use for the windorder.

—bw number —borderwidth number
Either option specifies the width in pixels of the wiwdmrder.

—fg color, —foreground color
Either option specifies the color to use for text or graphics.

—fn font, —font font
Either option specifies the font to use for displaying text.

—iconic
This option indicates that the user would prefer that the applicatidmdows initially not be
visible as if the windes had be immediately iconified by the us&indow managers may
choose not to honor the applicatiréquest.

-name
This option specifies the name under which resources for the application should be found.
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This option is useful in shell aliases to distinguish betweeocations of an application,
without resorting to creating links to alter theeeutable file name.

-rv, —revese
Either option indicates that the program should simulaterse video if possible, often by
swapping the foreground and background coldiet all programs honor this or implement
it correctly Itis usually only used on monochrome displays.

+rv
This option indicates that the program should not simulaterse video. This is used to
override ary defaults since neerse video doeshaways work properly.

-selectionTimeout
This option specifies the timeout in milliseconds within whicb temmunicating applica-
tions must respond to one another for a selection request.

—synchronous
This option indicates that requests to the X eeshould be sent synchronoyslystead of
asynchronously Since Xlib normally huffers requests to the serverrors do not necessarily
get reported immediately after theccur This option turns dfthe huffering so that the
application can be delgged. Itshould nger be wsed with a working program.

—title string
This option specifies the title to be used for this wimd@his information is sometimes used
by a windev manager to provide some sort of header identifying the windo

—xnllanguagelanguayd _territory][.codeset]
This option specifies the language, territayd codeset for use in resolving resource and
other filenames.

—Xrm resourcestring
This option specifies a resource name and valugdoide ary defaults. Itis also very use-
ful for setting resources that dohaveexplicit command line arguments.

RESOURCES
To make the tailoring of applications to personal preferences easiprovides a mechanism for stor
ing default values for program resources (e.g. background,aceilodow title, etc.) that is used by pro-
grams that use toolkits based on the X Toolkit Intrinsics library libXt. (Programs using the common
Gtk+ and Qt toolkits use other configuration mechanisrRe$ources are specified as strings that are
read in from arious places when an application is run. Program components are named in a hierarchi-
cal fashion, with each node in the hierarattentified by a class and an instance name. At thevep le
is the class and instance name of the application itself. Byegtion, the class name of the applica-
tion is the same as the program namg, With the first letter capitalized (e.8itmap or Emac$
although some programs that begin with the letiet also capitalize the second letter for historical
reasons.

The precise syntax for resources is:

ResourceLine = Comment | IncludeFile | ResourceSpec | <empty line>
Comment = "I"{<any character except null or newline>}

IncludeFile = "#" WhiteSpace "include" WhiteSpace FileName WhiteSpace
FileName = <valid filename for operating system>

ResourceSpec = WhiteSpace ResourceName WhiteSpace ":" WhiteSpace Value
ResourceName = [Binding] {Component Binding} ComponentName

Binding = e

WhiteSpace = {<space> | <horizontal tab>}

Component = "?1 ComponentName

ComponentName = NameChar {NameChar}

NameChar = "a"-"z"|"A"-"Z"|"0"-"9"|"_"|"-"

Value = {<any character except null or unescaped newline>}

Elements separated by vertical bar (]) are alteematiCurlybraces ({...}) indicate zero or more repeti-
tions of the enclosed elementSquare brackets ([...]) indicate that the enclosed element is optional.
Quotes ("...") are used around literal characters.

IncludeFile lines are interpreted by replacing the line with the contents of the specififithéleord
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“include" must be in lvercase. Théilename is interpreted relaé © the directory of the file in which
the line occurs (for example, if the flename contains no directory or contains \eerdlaiitory speci-
fication).

If a ResourceName contains a contiguous sequenceoobrtwore Binding characters, the sequence

will be replaced with single "." character if the sequence contains only "." characters, otherwise the
sequence will be replaced with a single "*" character.

A resource databasewuee contains more than one entry for aei ResourceName. & resource file
contains multiple lines with the same ResourceName, the last line in the file is used.

Any whitespace character before or after the name or colon in a ResourceSpec are Tgndted. a
Value to begin with whitespace, thedweharacter sequencespaceé ( backslash followed by space) is
recognized and replaced by a space charaatdrthe two-character sequenddab’ ( backslash fol-
lowed by horizontal tab) is recognized and replaced by a horizontal tab chafactiow a Value to
contain embedded newline characters, the two-character sequetiégrecognized and replaced by a
newline character To dlow a Value to be broken across multiple lines in a text file, thedharacter
sequence\‘'newlin€ ( backslash followed by newline) is recognized and remhdrom the walue.
allow a Value to contain arbitrary character codes, the-ébaracter sequence&nnn’, where eachn is

a dgit character in the range 00*-"“7" ', is recognized and replaced with a single byte that contains
the octal value specified by the sequen€Emally, the two-character sequenc®’” is recognized and
replaced with a single backslash.

When an application looks for the value of a resource, it specifies a complete path in theyhigitarch
both class and instance nameétowever, resource a&lues are usually gén with only partially specified
names and classes, using pattern matching constristasterisk (*) is a loose binding and is used to
represent annumber of interening components, including nonA.period (.) is a tight binding and is
used to separate immediately adjacent componéntguestion mark (?) is used to matchy angle
component name or clasé database entry cannot end in a loose binding; the final component (which
cannot be "?") must be specifieihe lookup algorithm searches the resource database for the entry
that most closely matches (is most specific for) the full name and class being quéned more than

one database entry matches the full name and class, precedence rules are used to select just one.

The full name and class are scanned from left to right (from highesstinethe hierarci to lowest),

one component at a time. At eachidethe corresponding component and/or binding of each matching
entry is determined, and these matching components and bindings are compared according to prece-
dence rules. Each of the rules is applied at eadd, Ieefore moving to the mé level, until a rule

selects a single entryer al others. The rules (in order of precedence) are:

1. An entry that contains a matching component (whether name, class, aake) precedence
over entries that elide the Vel (that is, entries that match thedkin a loose binding).

2. An entry with a matching name takes precedenae looth entries with a matching class and
entries that match using "?". An entry with a matching class takes precedeneatdes that
match using "?".

3.  Anentry preceded by a tight binding takes precedev@esntries preceded by a loose binding.

Programs based on the Xdikit Intrinsics obtain resources from the following sources (other pro-
grams usually support some subset of these sources):

RESOURCE_MANAGER root window property
Any global resources that should besitable to clients on all machines should be stored in
the RESOURCE_MAKNGER property on the root windoof the first screen using thedb
program. Thids frequently takn care of when the user starts up X through the display man-
ager omxinit.

SCREEN_RESOURCES root windev property
Any resources specific to avgh screen (e.g. colors) that should heikable to clients on all
machines should be stored in the SCREEN_RESOURCES property on the root wfndo
that screen. The xrdb program will sort resources automatically and place them in
RESOURCE_MAMGER or SCREEN_RESOURCES, as appropriate.

application-specific files
Directories named by the environment variable XUSERFILESEARCGHPor the ewiron-
ment \ariable XAPPLRESDIR (which names a single directory and should end with a '/’ on
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POSIX systems), plus directories in a standard place (usually under /usr/sharefkftig b
can be werridden with the XFILESEARCHA®TH environment variable) are searched for for
application-specific resourcesor example, application defilt resources are usually kept in
lusr/share/X11/app-dadilts/. See¢he X Toolkit Intrinsics - C Languge Interfacemanual for
details.

XENVIRONMENT
Any user and machine-specific resources may be specified by setting the XENNVIR
MENT environment variable to the name of a resource file to be loaded by all applications.
If this variable is not defined, a file nam&HOME.Xdefaults-hostnameis looked for
instead, wherbostnames the name of the host where the applicatioxéswing.

—Xrm resourcestring
Resources can also be specified from the command Tihe.resourcestringis a single
resource name and value aswshabwe. Note that if the string contains characters inter
preted by the shell (e.g., asterisk),ytheust be quoted Any number of-xrm arguments
may be gien on he command line.

Program resources areganized into groups calledassesso hat collections of individual resources
(each of which are calleihstance}¥ can be set all at once. By a@mtion, the instance name of a
resource begins with a lowercase letter and class name with an upper caseMieltipie word
resources are concatenated with the first letter of the succeeding words capitalized. Applications writ-
ten with the X Toolkit Intrinsics will hae & least the following resources:

background (classBackground)
This resource specifies the color to use for the winokckground.

borderWidth ( classBorderWidth)
This resource specifies the width in pixels of the wimorder.

borderColor (classBorderColor)
This resource specifies the color to use for the winoturder.

Most applications using the Xo®dlkit Intrinsics also he the resourceforeground (class Fore-
ground), specifying the color to use for text and graphics within the windo

By combining class and instance specifications, application preferences can be set quickly and easily
Users of color displays will frequently want to set Background awdgFound classes to particular
defaults. Specificolor instances such as text cursors can thervéreidden without having to define

all of the related resourcefor example,

bitmap*Dashed: df
XTerm*cursorColor: gold
XTerm*multiScroll: on
XTerm*jumpScroll: on
XTerm*reverseWrap: on
XTerm*curses: on

XTerm*Font: 6x10
XTerm*scrollBar: on
XTerm*scrollbar*thickness: 5
XTerm*multiClickTime: 500
XTerm*charClass: 33:48,37:48,45-47:48,64:48
XTerm*cutNewline: off
XTerm*cutToBeginningOfLine: off
XTerm*titelnhibit; on
XTerm*ttyModes: intr'c erase ~7? kill “u
XLoad*Background: gold
XLoad*Foreground: red
XLoad*highlight: black
XLoad*borderWidth: 0
emacs*Geometry: 80x65-0-0
emacs*Background:gb:5b/76/86
emacs*Forground: white
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emacs*Cursor: white
emacs*BorderColor: white
emacs*ent: 6x10
xmag*geometry: —0-0
xmag*borderColor: white

If these resources were stored in a file call@sourcesn your home directorythey could be added
to ary existing resources in the server with the following command:

% xrdb —merge $HOME/.Xresources

This is frequently hw userfriendly startup scripts merge user-specific defaults intp site-wide
defaults. All sites are encouraged to set upwvenient ways of automatically loading resources. See
the Xlib manual sectioResource Marger Functionsfor more information.

ENVIRONMENT
DISPLAY
This is the only mandatory environment variable. It must point to an »Xrs&ase section
"Display Names" abee.

XAUTHORITY
This must point to a file that contains authorization data. The defé&kHtG8VE/. Xauthority
SeeXsecurity(7), xauth(1), xdm(1), Xau(3).

ICEAUTHORITY
This must point to a file that contains authorization data. The deféiHGdME/.ICEauthor-
ity.

LC_ALL ,LC_CTYPE, LANG
The first non-empty value among these three determines the currenslé@efor character
handling, and in particular the default text encoding.lSesg(7), setlocal€3), localg(1).

XMODIFIERS
This variable can be set to contain additional information important for the current locale set-
ting. Typically set ta@im=<input-method>to enable a particular input method. Se&etLo-
caleModifiers(3).

XLOCALEDIR
This must point to a directory containing the locale.alias file and Compose and
XLC_LOCALE file hierarchies for all locales. The default valutus/share/X11/locale

XENVIRONMENT
This must point to a file containing X resources. Thaulefis SHOME/.Xdefaults—<host-
name> Unlike $SHOME/.Xresourcest is consulted each time an X application starts.

XFILESEARCHP ATH
This must contain a colon separated list of path templates, where libXt will search for resource
files. The default value consists of

letc/X11/%L/%T/%N%C%S:\
1etc/X11/%I/%T/%N%C%S:\
1etc/X11/%T/%N%C%S:\
letc/X11/%L/%T/%N%S:\
letc/X11/%I1/%T/%N%S:\

letc/X11/%T/%N%S:\
lusr/share/X11/%L/%T/%N%C%S:\
lusr/share/X11/%I/%T/%N%C%S:\
Jusr/share/X11/%T/%N%C%S:\
Jusr/share/X11/%L/%T/%N%S:\
/usr/share/X11/%I/%T/%N%S:\
/usr/share/X11/%T/%N%S:\
lusr/lib/x86_64-linux-gnu/X11/%L/%T/%N%C%S:\
lusr/lib/x86_64-linux-gnu/X11/%I/%T/%N%C%S:\
lusr/lib/x86_64-linux-gnu/X11/%T/%N%C%S:\
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lusr/lib/x86_64-linux-gnu/X11/%L/%T/%N%S:\
lusr/lib/x86_64-linux-gnu/X11/%I/%T/%N%S:\
lusr/lib/x86_64-linux-gnu/X11/%T/%N%S

A path template is transformed to a pathname by substituting:

%D => the implementation-specific default path
%N => name (basename) being searched for
%T => type (dirname) being searched for
%S => suffix being searched for
%C => value of the resource "customization"
(class "Customization™)
%L => the locale name
%Il => the locales language (part before ')
%t => the locales territory (part after '_* but before *.')
%c => the locales encoding (part after '.")

XUSERFILESEARCHPATH
This must contain a colon separated list of path templates, where libXt will search for user
dependent resource files. The default value is:

$XAPPLRESDIR/%L/%N%C:\
$XAPPLRESDIR/%I/%N%C:\
$XAPPLRESDIR/%N%C:\
$HOME/%N%C:\
$XAPPLRESDIR/%L/%N:\
$XAPPLRESDIR/%I/%N:\
$XAPPLRESDIR/%N:\
$HOME/%N

$XAPPLRESDIR defaults tsHOME, see belav.
A path template is transformed to a pathname by substituting:

%D => the implementation-specific default path
%N => name (basename) being searched for
%T => type (dirname) being searched for
%S => suffix being searched for
%C => value of the resource "customization"
(class "Customization™)
%L => the locale name
%Il => the locales language (part before ’_")
%t => the locales territory (part after ’_* but before '.')
%c => the locales encoding (part after '.")

XAPPLRESDIR
This must point to a base directory where the user stores the application dependent resource
files. The default value BHOME Only used if XUSERFILESEARCHM H is not set.

XKEYSYMDB
This must point to a file containing nonstandaeysym definitions. The default value is
/usr/share/X11/X&ysymDB

XCMSDB
This must point to a color name database file. The default value is
lusr/lib/x86_64-linux-gnu/X11/Xcms.txt

RESOURCE_NAME
This seres as main identifier for resources belonging to the program brecgted. It
defaults to the basename of pathname of the program.
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SESSION_MANAGER
Denotes the session manager to which the application should connecnfBerstart (1).

XF86BIGFONT_DISABLE
Setting this variable to a non-emptalwe disables the XFree86-Bigfont extension. This
extension is a mechanism to reduce the memory consumption of big fonts by use of shared
memory.

XKB_FORCE
XKB_DISABLE

XKB_DEBUG

_XKB_CHARSET
_XKB_LOCALE_CHARSETS
_XKB_OPTIONS_ENABLE
_XKB_LATIN1_LOOKUP
_XKB_CONSUME_LOOKUP_MODS
_XKB_CONSUME_SHIFT_AND_LOCK
_XKB_IGNORE_NEW_KEYBOARDS
_XKB_CONTROL_FALLB ACK
_XKB_COMP_LED _XKB_COMP_FAIL_BEEP

These variables influence the Xyboard Extension.

EXAMPLES
The following is a collection of sample command lines for some of the more frequently used com-
mands. Br more information on a particular command, please refer to that commmaamdial page.

% xrdb $HOME/.Xresources

% xmodmap —e "kysym BackSpace = Delete"
% mkfontdir /usr/local/lib/X11/otherfonts

% xset fp+ /usr/local/lib/X11/otherfonts

% xmodmap $HOME/.&ymap.km

% xsetroot —solidrgbi:.8/.8/.8’

% xset b 100 400 ¢ 50 s 1800 r on

% xsetq

% twm

% xmag

% xclock —geometry 48x48-0+0 —bg blue —fg white
% xeyes —geometry 48x48-48+0

% xbiff —update 20

% xlsfonts *helvetica*’

% xwininfo —root

% xdpyinfo —display joesworkstation:0

% xhost —joesworkstation

% xrefresh

% xwd | xwud

% hitmap companylogo.bm 32x32

% xcalc —bg blue —fg magenta

% xterm —geometry 80x66—0—-0 —name myxterm $*

DIAGNOSTICS
A wide variety of error messages are generated from various programs. The default error handler in
Xlib (also used by martoolkits) uses standard resources to construct diagnostic messages when errors
occur The defaults for these messages are usually storest/share/X11/XErrorDB If this file is not
present, error messages will be rather terse and cryptic.

When the X Toolkit Intrinsics encounter errors wating resource strings to the appropriate internal
format, no error messages are usually printed. This igen@nt when it is desirable to V@ me set of
resources across anety of displays (e.g. color vs. monochrome, lots of fonts vs. vevyde.),
although it can pose problems for trying to determing arhaplication might bediling. Thisbehav-

ior can be werridden by the setting th&tringConversionWarninggsource.

To force the X dolkit Intrinsics to alays print string cowersion error messages, the foliog
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resource should be placed in the file that gets loaded onto the RESOURCRBRG&RN\broperty using
thexrdb program (frequently callecKresource®r .Xresin the uses home directory):

*StringCorversionWarnings: on

To havecorversion messages printed for just a particular application, the appropriate instance name can
be placed before the asterisk:

xterm*StringConersionWarnings: on

SEE ALSO

XOrgFoundation(7), XStandards(7), Xsecurity(7), appreq1), bdftopcf(1), bitmap(1), editres(1),
fsinfo(1), fslsfontq1), fstobdf(1), iceauth(1), imake(1), makedependl), mkfontdir (1), oclock(1),
proxymngr (1), rgb(1), resizg1), rstart(1), smproxy(1), twm(1), x11perf(1), x11perfcomp(1),
xauth(1), xclipboard(1), xclock(1), xcmsdh(1), xconsol€l), xdm(1), xdpyinfo(1), xfd(1), xfind-
proxy(1), xfs(1), xfwp (1), xhost(1), xinit (1), xkbbell(1), xkbcomp(1), xkbevd(1), xkbprint (1), xkb-
vledg(1), xkbwatch(1), xKkill (1), xlogo(1), xlsatomg1), xIsclienty1), xIsfonts(1), xmag(1), xmh(1),
xmodmap(1), xprop(1), xrdb (1), xrefresh(1), xrx (1), xsefl), xsetroot(1), xsm(1), xstdcmap(1),
xterm(1), xwd(1), xwininfo(1), xwud(1). Xserver(1), Xorg(1l), Xdmx(1), Xephyr(1), Xnest(1),
Xquartz (1), Xvfb (1), Xvnc(1), XWin (1). Xlib — C Languaye X hterface and X Toolkit Intrinsics —
C Languaye Interface

TRADEMARKS
X Window System is a trademark of The Open Group.

AUTHORS
A cast of thousands, literallyReleases 6.7 and later are brought to you by theg<Fdundation. The
names of all people who made it a reality will be found in the individual documents and source files.

Releases 6.6 and 6.5 were done by The ¥@oup. Releasé.4 was done by The X Projectdm.
The Release 6.3 distribution was from The X Consortium, Inc. THenstafibers at the X Consortium
responsible for that release were: Donnaveme (emeritus), Stephen Gildea (emeritus), Kalelhk
ley, Matt Landau (emeritus), Ralph Mor (emeritus), Janet O’Halloran, Bob Sch&égh Swick,
Dave Wggins (emeritus), and Reed Augliere.

The X Window System standard was originally\atoped at the Laboratory for Computer Science at
the Massachusetts Institute afchnologyand all rights thereto were assigned to the X Consortium on
January 1, 1994X Consortium, Inc. closed its doors on December 31, 12di6ights to the X Wh-

dow System hae been assigned to The Open Group.
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