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Chapter 1

Introduction to Xlib

The X Window System is a netark-transparent winde system that \&s designed at MITX
display serers run on computers with either monochrome or color bitmap display agrdvhe
sener distritutes user input to and accepts output requests fasious client programs located
either on the same machine or aikere in the netark. Xlib is a C subroutine library that appli-
cation programs (clients) use to integé with the winde system by means of a stream connec-
tion. Althougha dient usually runs on the same machine as the Xesdris talking to, this need
not be the case.

Xlib - C Language X hterfaceis a reference guide to thendevel C language intedce to the X
Window System protocol.lt is neither a tutorial nor a userguide to programming the X W

dow System. Ratheiit provides a detailed description of each function in the library as well as a
discussion of the related background informatigtib - C Language X hterfaceassumes a

basic understanding of a graphics windsystem and of the C programming languageher
higherlevel abstractions (for @ample, those praded by the toolkits for X) areuilt on top of the

Xlib library. For further information about these higHevel libraries, see the appropriate toolkit
documentation. Th¥ Window System Btocolprovides the deEnig word on the behaor of

X. Althoughadditional information appears here, the protocol document is the ruling document.

To provide an introduction to X programming, this chapter discusses:
Overview of the X Window System

Erors

Sandard header Eles

Generic \alues and types

Naming and agument comentions within Xlib

Rogramming considerations

Character sets and encodings

Formatting comentions

~h ~h ~h ~h ~h —~h — —%

1.1. Overview of the X Window System

Some of the terms used in this book are unique to X, and other terms that are common to other
window systems hee dfferent meanings in XYou may &nd it helpful to refer to the glossary
which is located at the end of the book.

The X Window System supports one or more screens containiegapping windevs or subwin-
dows. Ascreen is a pfsical monitor and hardave that can be colograyscale, or monochrome.
There can be multiple screens for each displayarkstation. Asingle X serer can preide dis-
play services for annumber of screensA set of screens for a single user with omgtioard and
one pointer (usually a mouse) is called a display

All the windaws in an X sergr are arranged in strict hierarchiest the top of each hierarghs a
root windaw, which covers each of the display screertsach root windw is partially or com-
pletely cavered by child windavs. All windows, except for root windws, have parents. Therés
usually at least one windofor each application progranChild windovs may in turn hee teir



own children. Inthis way, an gpplication program can create an arbitrarily deep tree on each
screen. Xprovides graphics, e, and raster operations for winas.

A child window can be lager than its parentThat is, part or all of the child wingocan etend
beyond the boundaries of the parenit bll output to a windw is dipped by its parentlf several
children of a windw haveoverlapping locations, one of the children is considered to be on top of
or raised wer the others, thus obscuring the@utput to areas eered by other windws is sup-
pressed by the wingosystem unless the windohas backing storelf a windaw is doscured by

a £cond windwy, the second winde obscures only those ancestors of the second wirkat

are also ancestors of the (Erst wiwmdo

A window has a border zero or more pig in width, which can be gmpattern (pixmap) or solid
color you like. Awindow usually hut not alvays has a background pattern, which will be
repainted by the windo system when uncred. Childwindows obscure their parents, and
graphic operations in the parent windasually are clipped by the children.

Each windav and pixmap has itsven coordinate systenilhe coordinate system has the X axis
horizontal and the Y axisavtical with the origin [0, 0] at the upptaft corner Coordinates are
integral, in terms of pigls, and coincide with pét centers.For a window, the origin is inside the
border at the inside, upptaft corner

X does not guarantee to presetiie contents of windes. Whenpart or all of a windw is hid-
den and then brought back onto the screen, its contents may b&Hesterer then sends the
client program arExpose event to notify it that part or all of the wineloneeds to be repainted.
Programs must be prepared tgeaerate the contents of wind®on demand.

X also provides of-screen storage of graphics objects, called pixm&asgle plane (depth 1)
pixmaps are sometimes referred to as bitmdpsmaps can be used in most graphics functions
interchangeably with windes and are used iraxious graphics operations to deEne patterns or
tiles. Windows and pixmaps together are referred to awabkes.

Most of the functions in Xlib just add requests to an outpiieb These requests latexesute
asynchronously on the X senv Functions that returnalues of information stored in the serv
do not return (that is, tlydlock) until an eplicit reply is recered or an error occurs. You can
provide an error handlewhich will be called when the error is reported.

If a client does not ant a request taxecute asynchronouslit can follow the request with a call
to XSync, which blocks until all preéiously kuffered asynchronouvents hae been sent and
acted on.As an important side fefct, the output bffer in Xlib is alvays sushed by a call to gn
function that returns aaue from the seer or waits for input.

Many Xlib functions will return an intger resource 1D, which alles you to refer to objects

stored on the X seer. These can be of typ®indow, Font, Pixmap, Colormap, Cursor, and
GContext, as deEned in the EXHK/X.h>. Thesaesources are created by requests and are
destrged (or freed) by requests or when connections are clddedt of these resources are
potentially sharable between applications, ané, fwindavs are manipulatedkplicitly by

window manager programsk-onts and cursors are shared automatically across multiple screens.
Fonts are loaded and unloaded as needed and are shared by multiple Ebetgsire often

cached in the seev. Xlib provides no support for sharing graphics caigebetween applica-

tions.

Client programs are informed ofents. Events may either be sidefedts of a request (foxxam-
ple, restacking windes generateExpose events) or completely asynchronous (foaeple,

from the leyboard). Aclient program asks to be informed okets. Becausether applications
can send\ents to your application, programs must be prepared to handle (or igmenéy ef all

types.



Input events (for xkample, a ky pressed or the pointer med) arrive asynchronously from the
sener and are queued until there requested by axglicit call (for ekample,XNextEvent or
XWindowEvent). Inaddition, some library functions (fox@mple,XRaiseWindow) generate
Expose and ConfigureRequest evants. Thes@vents also arsie asynchronouslybut the client
may wish to gplicitly wait for them by callingKSync after calling a function that can cause the
sener to generatevents.

1.2. Errors

Some functions returStatus, an integer error indication.If the function &ils, it returns a zero.

If the function returns a status of zero, it has not updated the regunmants. Becauge does

not provide multiple return &lues, may functions must return their results by writing into client-
passed storageBy default, errors are handled either by a standard library function or by one that
you provide. Functionghat return pointers to strings return NULL pointers if the string does not
exist.

The X serer reports protocol errors at the time that it detects tHémore than one error could
be generated for a\gin request, the seev can report anof them.

Because Xlib usually does not transmit requests to thersienmnediately (that is, ituffers
them), errors can be reported much later thay ghually occur For delugging purposes, o
eva, Xlib provides a mechanism for forcing synchronous bergsee section 11.8.1)Vhen
synchronization is enabled, errors are reported asdaigegenerated.

When Xlib detects an errgit calls an error handlewhich your program can pvide. If you do
not provide an error handlethe error is printed, and your program terminates.

1.3. Standard Header Files

The following include Eles are part of the Xlib standard:

f X11/Xlib.h>
This is the main header Ele for Xlithe majority of all Xlib symbols are declared by
including this EleThis Ele also contains the preprocessor syXilibSpecificationRe-

lease. This symbol is deCEned toshahe 6 in this release of the standa(Belease 5 of
Xlib was the Erst release t@dtnis symbol.)

f X11/X.h>
This Ele declares types and constants for the X protocol that are to be used by applications.
It is included automatically fromX11/Xlib.h>, so application code shouldvweeneed to
reference this Ele directly

f X11/Xcms.h>

This Ele contains symbols for much of the color manageawlitids described in chapter
6. All functions, types, and symbols with the pre@&sms", plus the Color Coversion
Contets macros, are declared in this (=IK11/Xlib.h> must be included before including
this Ele.

f  X1l/Xutilh>

This Ele declareanious functions, types, and symbols used for iolient communication
and application utility functions, which are described in chapters 14 andXia/Xlib.h>
must be included before including this Ele.

f X11/Xresource.h>

This Ele declares all functions, types, and symbols for the resource maaitities f
which are described in chapter 18X11/Xlib.h> must be included before including this



Ele.

X11/Xatom.h>

This Ele declares all predeEned atoms, which are symbols with théXkeEx
<X11/cursorfont.h>

This Ele declares the cursor symbols for the standard cursor font, which are listed in
appendix B.All cursor symbols hee the preEXXC_".

X11/keysymdef.h>

This Ele declares all standael/8ym \alues, which are symbols with the pre@®K "

The KeySyms are arranged in groups, and a preprocessor symbol controls inclusion of each
group. Thepreprocessor symbol must be deEned prior to inclusion of the Ele to obtain the
associatedalues. Thereprocessor symbols are XK_MISCELLANXK_XKB_KEYS,
XK_3270, XK_LATIN1, XK_LATIN2, XK_LATIN3, XK_LATIN4, XK_KATAKANA,
XK_ARABIC, XK_CYRILLIC, XK_GREEK, XK_TECHNICAL, XK_SPECIAL,
XK_PUBLISHING, XK_APL, XK_HEBREW XK_THAI, and XK_KOREAN.

X11/keysym.h>

This Ele deEnes the preprocessor symbols XK_MISCELDANWKB KEYS,
XK_LATIN1, XK_LATIN2, XK_LATIN3, XK_LATIN4, and XK_GREEK and then
includes X11/keysymdef.h>.

<X11/Xlibint.h>

This Ele declares all the functions, types, and symbols usedkiasiens, which are
described in appendix CThis (Ele automatically includeXK/Xlib.h>.

X11/Xproto.h>

This Ele declares types and symbols for the basic X protocol, for use in implementing
extensions. lis included automatically fromX11/Xlibint.h>, so application andxeen-
sion code should ner need to reference this Ele directly

X11/Xprotostr.h>

This Ele declares types and symbols for the basic X protocol, for use in implementing
extensions. lis included automatically fromXl11/Xproto.h>, so application andx&n-
sion code should wer need to reference this Ele directly

X11/X10.h>

This Ele declares all the functions, types, and symbols used for the X10 compatibility func-
tions, which are described in appendix D.

1.4. Generic Values and Types
The follonving symbols are deCEned by Xlib and used throughout the manual:

f
f
f
f

Xib deEnes the ty@Bnol and the BooleanaluesTrue andFalse.

None is the unversal null resource ID or atom.

The typeXID is used for generic resource IDs.

The typeXPointer is de(Ened to be chand is used as a generic opaque pointer to data.

1.5. Naming and Argument Conventions within Xlib

Xlib follows a number of carentions for the naming and syntax of the functio@sven that you
remember what information the function requires, theseearions are intended to malhe
syntax of the functions more predictable.



The major naming camentions are:

f

~n ~h ~h —h

To differentiate the X symbols from the other symbols, the library usesdneiase for
external symbols.lt leaves lowercase for ariables and all uppercase for user macros, as
per isting comwention.

All Xlib functions begin with a capital X.
The bginnings of all function names and symbols are capitalized.

All uservisible data structures bin with a capital X.More generallyanything that a user
might dereference lpéns with a capital X.

Macros and other symbols do noglrewith a capital X.To dstinguish them from all user
symbols, each wrd in the macro is capitalized.

Al elementsof or variables in a data structure are iwércase. Compounaords, where
needed, are constructed with underscorgs (

The display agument, where used, isngys Erst in the gmment list.

All resource objects, where used, occur at tlggriming of the agument list immediately
after the display gument.

When agraphics conte is present together with another type of resource (most com-
monly, a dawable), the graphics conteoccurs in the gument list after the other
resource. Dnaables outrank all other resources.

Surce aguments aliays precede the destinatiorgaments in the gument list.
The x agument alvays precedes the ygument in the grument list.
The width agument alvays precedes the heighgament in the gument list.

Where the x, ywidth, and height @uments are used togethttre x and y agjuments
always precede the width and heighyaments.

Where a mask is accompanied with a structure, the maslsaprecedes the pointer to the
structure in the gument list.

1.6. Programming Considerations

The major programming considerations are:

f

ordinates and sizes in X are actually 16-bit quantifidgs decision \as made to mini-
mize the bandwidth required for avgn levd of performance. Coordinatesually are
declared as aint in the interbice. \Alues lager than 16 bits are truncated silent§zes
(width and height) are declared as unsigned quantities.

Keyboards are the greatestriable between diérent manudicturers' vorkstations. lfyou
want your program to be portable, you should be particularly coasesvere.

Mary display systems ha& limited amounts of ¢fscreen memorylf you can, you should
minimize use of pixmaps and backing store.

The user should a ontrol of his screen real estat€herefore, you should write your
applications to react to windomanagement rather than presume control of the entire
screen. Whayou do inside of your top&l window, howevae, is up to your application.
For further information, see chapter 14 and lihter-Client Communication Ceentions
Manual



1.7. Character Sets and Encodings

Some of the Xlib functions makeference to speciEc character sets and character encodings.
The following are the most common:

f

XPortable Character Set

A basic set of 97 characters, which are assumexiisbia all locales supported by Xlib

This set contains the follang characters:

a..z A.Z 0.9 "#$%&'()*+,-./;;<=>?@[\]*_"{|}~ <space>, <tab>, andwiiee>

This set is the left/lwer half of the graphic character set of ISO8859-1 plus space, tab, and
newline. Itis also the set of graphic characters in 7-bit ASCII plus the same three control
characters. Thactual encoding of these characters on the host is system dependent.

Host Portable Character Encoding

The encoding of the X Portable Character Set on the Aid&.encoding itself is not

deEned by this standardt the encoding must be the same in all locales supported by Xlib
on the host.If a string is said to be in the Host Portable Character Encoding, then it only
contains characters from the X Portable Character Set, in the host encoding.

Latin-1
The coded character set deEned by the ISO8859-1 standard.
Latin Portable Character Encoding

The encoding of the X Portable Character Set using the Latin-1 codepoints plus ASCII con-
trol characterslf a string is said to be in the Latin Portable Character Encoding, then it
only contains characters from the X Portable Character Set, not all of Latin-1.

SRING Encoding
Latin-1, plus tab and mdine.
FOSIX Portable Filename Character Set

The set of 65 characters, which can be used in naming Eles on a POSIX-compliant host,
that are correctly processed in all local@he set is:

a.zA..Z0.9._-

1.8. Formatting Conventions
Xlib - C Language X hterfaceuses the follwing corventions:

f

Qobal symbols are printed ithis special font. These can be either function names, sym-
bols deEned in include Eles, or structure naiiesn declared and deEned, functiga-ar
ments are printed italics. In the explanatory te&t that follons, they usually are printed in
regular type.

Each function is introduced by a general discussion that distinguishes it from other func-
tions. Thefunction declaration itself follws, and each gument is speciCEcallypained.
Although ANSI C function prototype syntax is not used, Xlib header Eles normally declare
functions using function prototypes in ANSI Cv@nnments. Generaliscussion of the
function, if ary is required, follavs the aguments. Wherapplicable, the last paragraph of
the planation lists the possible Xlib error codes that the function can genémta.
complete discussion of the Xlib error codes, see section 11.8.2.



f

To diminate ary ambiguity between those guments that you pass and those that a func-
tion returns to you, thexplanations for all ajuments that you pass start with therev
speciEasw, in the case of multiple guments, the wrd specify The eplanations for all
arguments that are returned to you start with tieedreturnsor, in the case of multiple
arguments, the ard return. The eplanations for all gjuments that you can pass and are
returned start with the evdsspeciCEes andturns

Any pointer to a structure that is used to returralue is designated as such by tineturn
sufEx as part of its namAll other pointers passed to these functions are used for reading
only. A few arguments use pointers to structures that are used for both input and output
and are indicated by using th&n_outsufEx.



Chapter 2

Display Functions

Before your program can use a disphyu must establish a connection to the X ser®nce
you have established a connection, you then can use the Xlib macros and functions discussed in
this chapter to return information about the displaiis chapter discussesviado:

f pen (connect to) the display

(btain information about the displaynage formats, or screens
Generate &NoOperation protocol request

Fee client-created data

Jose (disconnect from) a display

Use X Serer connection close operations

Wse Xlib with threads

Use internal connections

~~ ~h ~h ~h —~h —H —%

2.1. Opening the Display
To open a connection to the X senthat controls a displayse XOpenDisplay .

Display *XOpenDisplaydisplay_namé
char *display_name

display_name Speci(Ees the harang display hame, which determines the display and commu-
nications domain to be use@n a POSIX-conformant system, if the dis-
play_name is NULL, it defults to the &lue of the DISPLX environment \ari-
able.

The encoding and interpretation of the display name are implementation-depestdiagis in

the Host Portable Character Encoding are supported; support for other characters is implementa-
tion-dependent. OROSIX-conformant systems, the display name or DISPéAvironment

variable can be a string in the format:



protocol/ hostnamenumberscreen_number

protocol SpeciEes a protocahiily or an alias for a protocchmily. Supported protocol
families are implementation dependeiithe protocol entry is optionalf proto-
col is not speciEed, the / separating protocol and hosthame must also not be spec-
iCEed.

hostname SpeciEes the nhame of the host machine on which the displagicaji
attached. Wu follow the hostname with either a single colon (:) or a double
colon (:3).

number SpeciCEes the number of the displayesesm that host machinéou may
optionally follow this display number with a period (A single CPU can ha
more than one displayMultiple displays are usually numbered starting with
zero.

screen_number
SpeciEes the screen to be used on that.sefultiple screens can be controlled
by a single X semr. The screen_number sets an interralable that can be
accessed by using ti¥efaultScreen macro or theXDefaultScreen function if
you are using languages other than C (see section 2.2.1).

For example, the follaving would specify screen 1 of display 0 on the machine nardedl-
headed:

dual-headed:0.1

The XOpenDisplay function returns @isplay structure that sees as the connection to the X

sener and that contains all the information about that XeserXOpenDisplay connects your
application to the X seer through TCP or DECnet communications protocols, or through some
local interprocess communication protocdf.the protocol is speciCEed as "tcp”, "inet", or

"inet6", or if no protocol is speciCEed and the hostname is a host machine name and a single colon
(:) separates the hostname and display nunX@penDisplay connects using TCP strean(éf

the protocol is speciEed as "inet", TQ& 6Pv4 is usedlf the protocol is speciCEed as "inet6",

TCP wver IPV6 is used Otherwise, the implementation determines whichdRswn is used.)f

the hostname and protocol are both not speciCEed, Xlib usesawvtidielieves is the fastest

transport. Ifthe hostname is a host machine name and a double colon (::) separates the hostname
and display numbeXOpenDisplay connects using DECneA single X serer can support an

or all of these transport mechanisms simultaneouslgarticular Xlib implementation can sup-

port marty more of these transport mechanisms.

If successful XOpenDisplay returns a pointer to Bisplay structure, which is deEned in
<X11/Xlib.h>. If XOpenDisplay does not succeed, it returns NULRfter a successful call to
XOpenDisplay, al of the screens in the display can be used by the cligm. screen number
speciCEed in the display_namguamnent is returned by tHaefaultScreen macro (or theXDe-
faultScreen function). You can access elements of isplay andScreen structures only by
using the information macros or functiorfSor information about using macros and functions to
obtain information from th@®isplay structure, see section 2.2.1.

X servers may implementarious types of access control mechanisms (see section 9.8).



2.2. Obtaining Information about the Display, Image Formats, or Screens

The Xlib library pravides a number of useful macros and corresponding functions that return data
from the Display structure. Thenacros are used for C programming, and their corresponding
function equialents are for other language bindingkhis section discusses the:

f Dsplay macros
f Image format functions and macros
f Kreen information macros

All other members of th®isplay structure (that is, those for which no macros are de(Ened) are
private to Xlib and must not be use@pplications must neer directly modify or inspect these
private members of thBisplay structure.

Note

The XDisplayWidth, XDisplayHeight, XDisplayCells, XDisplayPlanes, XDis-
playWidthMM, and XDisplayHeightMM functions in the nd sections are mis-
named. Theskinctions really should be hamed Scwbatever and XScreewhat-
ewer, not Displaywhatever or XDisplaywhaterer. Our apologies for the resulting
confusion.

2.2.1. Display Macros

Applications should not directly modify wpart of theDisplay andScreen structures. The
members should be considered read-cifijough thg may change as the result of other opera-
tions on the display

The following lists the C language macros, their corresponding functionabepiis that are for
other language bindings, and what data both can return.

AllPlanes

unsigned long XAllPlane$(

Both return a &lue with all bits set to 1 suitable for use in a plagei@ent to a procedure.

Both BlackPixel and WhitePixel can be used in implementing a monochrome application.
These piel values are for permanently allocated entries in thaudiefolormap.The actual RGB
(red, green, and bluepilues are settable on some screens andyioaame, may not actually be
black or white. The names are intended to eeyn the pected relatie intensity of the colors.
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BlackPixel (display, screen_numbeér

unsigned long XBlackPe{(display, screen_number
Display *display,
int screen_number

display SpeciEes the connection to the Xeserv

screen_number
SpeciEes the appropriate screen number on the hest serv

Both return the black pet value for the speciCEed screen.

WhitePixel (display, screen_numbeér

unsigned long XWhiteP#&l (display, screen_numbeér
Display *display;
int screen_number

display SpeciEes the connection to the Xeserv

screen_number
SpeciEes the appropriate screen number on the hest serv

Both return the white p&{ value for the speciEed screen.

ConnectionNumbeisplay)

int XConnectionNumbedidisplay)
Display *display,

display SpeciEes the connection to the Xeserv

Both return a connection number for the speciCEed displag FOSIX-conformant system, this
is the Ele descriptor of the connection.

DefaultColormapdlisplay, screen_numbér

Colormap XDeéultColormapdisplay, screen_number
Display *display;
int screen_number

display SpeciCEes the connection to the Xeserv
screen_number
SpeciEes the appropriate screen number on the hest serv

Both return the deiult colormap ID for allocation on the speci(Eed scrigtast routine
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allocations of color should be made out of this colormap.

DefaultDepth flisplay, screen_numbér

int XDefaultDepth flisplay, screen_numbér
Display *display,
int screen_number

display SpeciEes the connection to the Xeserv

screen_number
SpeciEes the appropriate screen number on the hast serv

Both return the depth (number of planes) of theadkfroot windev for the speciEed screen.
Other depths may also be supported on this screerX(ee¢ch Visuallnfo).

To determine the number of depths that ara@lable on a gren screen, us&ListDepths.

int *XListDepths(display, screen_numbercount_eturn)
Display *display,
int screen_number
int *count_eturn

display SpeciEes the connection to the Xeserv

screen_number
SpeciEes the appropriate screen number on the hast serv

count_eturn  Returns the number of depths.

The XListDepths function returns the array of depths that arailable on the speciCEed screen.
If the speciCEed screen_numbemigdvand sufEcient memory for the array can be allocated,
XListDepths sets count_return to the number géiable depths.Otherwise, it does not set
count_return and returns NULLTo release the memory allocated for the array of depths, use
XFree.

DefaultGC (display, screen_numbeér

GC XDefaultGC display, screen_number
Display *display,
int screen_number
display SpeciEes the connection to the Xeserv

screen_number
SpeciEes the appropriate screen number on the hest serv

Both return the deiult graphics conse for the root windw of the speciEed screerhis GC is
created for the carenience of simple applications and contains thawlefGC components with
the forgground and background mkvalues initialized to the black and white @ix for the
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screen, respeeily. You can modify its contents freely because it is not usedyitX o func-
tion. ThisGC should neer be freed.

DefaultRootWindow (display)

Windav XDefaultRootWndow (display)
Display *display;

display SpeciEes the connection to the Xeserv

Both return the root windwe for the dedult screen.

DefaultScreenOfDisplaydisplay)

Screen *XDeéultScreenOfDisplaydisplay)
Display *display;

display SpeciEes the connection to the Xeserv

Both return a pointer to the @efit screen.

ScreenOfDisplaydisplay, screen_number

Screen *XScreenOfDispldgisplay, screen_number
Display *display;
int screen_number

display SpeciEes the connection to the Xeserv

screen_number
SpeciEes the appropriate screen number on the hast serv

Both return a pointer to the indicated screen.

DefaultScreendisplay)

int XDefaultScreendisplay)
Display *display;

display SpeciEes the connection to the Xeserv

Both return the deafult screen number referenced by X@®penDisplay function. Thismacro or
function should be used to retreethe screen number in applications that will use only a single
screen.
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DefaultVisual display, screen_numbér

Visual *XDefaultVisual (display, screen_number
Display *display,
int screen_number

display SpeciEes the connection to the Xeserv

screen_number
SpeciEes the appropriate screen number on the hest serv

Both return the daiult visual type for the speciCEed scrdem.further information about visual
types, see section 3.1.

DisplayCells flisplay, screen_numbeér

int XDisplayCellg display, screen_number
Display *display;
int screen_number
display SpeciEes the connection to the Xeserv

screen_number
SpeciEes the appropriate screen number on the hast serv

Both return the number of entries in thealdf colormap.

DisplayPlanesdisplay, screen_numbeér

int XDisplayPlanegdisplay, screen_numbeér
Display *display,
int screen_number
display SpeciEes the connection to the Xeserv

screen_number
SpeciEes the appropriate screen number on the hest serv

Both return the depth of the root windof the speciEed scredfor an explanation of depth, see
the glossary
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DisplayString @isplay)

char *XDisplayStringdisplay)
Display *display,

display SpeciEes the connection to the Xeserv

Both return the string thatag passed tXOpenDisplay when the current displayas opened.
On POSIX-conformant systems, if the passed striag MULL, these return thealue of the DIS-
PLAY environment ariable when the current displayagvopenedThese are useful to applica-
tions that inoke the fork system call and ant to open a meconnection to the same display
from the child process as well as for printing error messages.

long XExtendedMaxRequestSizigplay)
Display *display,

display SpeciEes the connection to the Xeserv

The XExtendedMaxRequestSize function returns zero if the speciCEed display does not support
an tended-length protocol encoding; otherwise, it returns the maximum request size (in 4-byte
units) supported by the semvusing the @ended-length encodindglhe Xlib functionsXDraw-

Lines, XDrawArcs, XFillPolygon, XChangeProperty, XSetClipRectangles, and XSetRe-

gion will use the &tended-length encoding as necess&gupported by the seev. Use of the
extended-length encoding in other Xlib functions (fgample,XDrawPoints, XDrawRectan-

gles, XDrawSegments, XFillArcs, XFillRectangles, XPutImage) is permitted lut not

required; an Xlib implementation may choose to split the data across multiple smaller requests
instead.

long XMaxRequestSizéfsplay)
Display *display,

display SpeciEes the connection to the Xeserv

The XMaxRequestSize function returns the maximum request size (in 4-byte units) supported by
the serer without using anx@ended-length protocol encodin&ingle protocol requests to the
sener can be no lger than this size unless axtended-length protocol encoding is supported by
the serer. The protocol guarantees the size to be no smaller than 4096 units (16384 Xlites).
automatically breaks data up into multiple protocol requests as necessary for thimfpfionc-

tions: XDrawPoints, XDrawRectangles, XDrawSegments, XFillArcs, XFillRectangles, and
XPutImage.
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LastkKnavnRequestProcesseatigplay)

unsigned long XLastKnenRequestProcesseatigplay)
Display *display,

display SpeciEes the connection to the Xeserv

Both extract the full serial number of the last requestwmndoy Xlib to hare been processed by
the X serer. Xlib automatically sets this number when repliegnés, and errors are reged.

NextRequestdisplay)

unsigned long XNeRequestdisplay)
Display *display;

display SpeciEes the connection to the Xeserv

Both extract the full serial number that is to be used for the rexjuest.Serial numbers are
maintained separately for each display connection.

Protocol\érsion display)

int XProtocol\éersion display)
Display *display,

display SpeciEes the connection to the Xeserv
Both return the majorersion number (11) of the X protocol associated with the connected dis-

play.

ProtocolReision (display)

int XProtocolReision (display)
Display *display,

display SpeciEes the connection to the Xeserv

Both return the minor protocol vision number of the X seev.
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QLengthdisplay)

int XQLength(display)
Display *display,

display SpeciEes the connection to the Xeserv

Both return the length of theent queue for the connected displayote that there may be more
events that hee rot been read into the queue yet (¥d&ventsQueued).

RootWindow (display, screen_numbér

Windav XRootWindow (display, screen_numbeér
Display *display;
int screen_number

display SpeciCEes the connection to the Xeserv

screen_number
SpeciEes the appropriate screen number on the hest serv

Both return the root winde These are useful with functions that need avebde of a particular
screen and for creating topv windows.

ScreenCountisplay)

int XScreenCour(display)
Display *display;

display SpeciEes the connection to the Xeserv

Both return the number of/ailable screens.

SenerVendor @display)

char *XSenerVendor display)
Display *display,

display SpeciCEes the connection to the Xeserv
Both return a pointer to a null-terminated string thavjales some identiEcation of thener of
the X serer implementationlf the data returned by the senis in the Latin Portable Character

Encoding, then the string is in the Host Portable Character EncoQihgrwise, the contents of
the string are implementation-dependent.
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VendorReleasedisplay)

int XVendorReleasaeai{splay)
Display *display,

display SpeciEes the connection to the Xeserv

Both return a number related to endors release of the X seev

2.2.2. Image Format Functions and Macros

Applications are required to present data to the Xesdrnva format that the seswdemandsTo
help simplify applications, most of theowk required to covert the data is pnaded by Xlib (see
sections 8.7 and 16.8).

The XPixmapFormatValues structure preides an inteice to the pixmap format information
that is returned at the time of a connection settipontains:

typedef struct {
int depth;
int bits_per_piel;
int scanline_pad;
} X Pixmapfrmat\alues;

To dbtain the pixmap format information for avgn display, use XListPixmapFormats.

XPixmapFrmat\alues *XListPixmapBrmats @isplay, count_eturn)
Display *display,
int *count_eturn;

display SpeciEes the connection to the Xeserv
count_eturn Returns the number of pixmap formats that are supported by the display

The XListPixmapFormats function returns an array &PixmapFormatValues structures that
describe the types of Z format images supported by the speciCEed digpisy(Ecient memory
is available, XListPixmapFormats returns NULL. To free the allocated storage for the
XPixmapFormatValues structures, usXFree.

The following lists the C language macros, their corresponding functionabepiis that are for
other language bindings, and what daty theth return for the speciCEed sgrand screen.
These are often used by toolkits as well as by simple applications.
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ImageByteOrderdisplay)

int XImageByteOrdefdisplay)
Display *display,
display SpeciEes the connection to the Xeserv
Both specify the required byte order for images for each scanline unit in XY format (bitmap) or

for each piel value in Z format.The macro or function can return eitHe$BFirst or MSB-
First.

BitmapUnitdisplay)

int XBitmapUnit(display)
Display *display,

display SpeciCEes the connection to the Xeserv

Both return the size of a bitmapcanline unit in bits.The scanline is calculated in multiples of
this value.

BitmapBitOrder ¢isplay)

int XBitmapBitOrdel(display)
Display *display,

display SpeciEes the connection to the Xeserv

Within each bitmap unit, the left-most bit in the bitmap as displayed on the screen is either the
least signiEcant or most signiEcant bit in the Timis. macro or function can retultSBFirst or
MSBFirst.

BitmapRad (display)

int XBitmapPRad (display)
Display *display,

display SpeciCEes the connection to the Xeserv

Each scanline must be padded to a multiple of bits returned by this macro or function.
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DisplayHeight fisplay, screen_numbeér

int XDisplayHeigh{display, screen_number
Display *display,
int screen_number

display SpeciEes the connection to the Xeserv

screen_number
SpeciEes the appropriate screen number on the hest serv

Both return an intger that describes the height of the screen ialpix

DisplayHeightMM @isplay, screen_number

int XDisplayHeightMM(display, screen_numbeér
Display *display;
int screen_number

display SpeciEes the connection to the Xeserv

screen_number
SpeciCEes the appropriate screen number on the hast serv

Both return the height of the specitEed screen in millimeters.

DisplayWdth (display, screen_numbeér

int XDisplayWdth (display, screen_number
Display *display,
int screen_number

display SpeciEes the connection to the Xeserv
screen_number
SpeciEes the appropriate screen number on the hest serv

Both return the width of the screen in gis.
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DisplayWdthMM (display, screen_numbeér
int XDisplayWdthMM (display, screen_number

Display *display,
int screen_number

display SpeciEes the connection to the Xeserv

screen_number
SpeciEes the appropriate screen number on the hest serv

Both return the width of the speciEed screen in millimeters.

2.2.3. Screen Information Macros

The following lists the C language macros, their corresponding functionabepiis that are for
other language bindings, and what daty theth can return.These macros or functions all eak
pointer to the appropriate screen structure.

BlackPixelOfScreengcreen)

unsigned long XBlackP&lOfScreengcreen)
Screen screen

screen SpeciEes the appropri&tareen structure.

Both return the black ped value of the speci(Eed screen.

WhitePixelOfScreengcreen)

unsigned long XWhitePedOfScreengcreen)
Screen screen

screen SpeciCEes the appropri&tareen structure.

Both return the white p&{ value of the speciCEed screen.

CellsOfScreengcreen)

int XCellsOfScreefscreen)
Screen Screen

screen Speci(Ees the appropri&tareen structure.

Both return the number of colormap cells in theadéifcolormap of the specitEed screen.
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DefaultColormapOfScreerstreen)

Colormap XDe#éultColormapOfScreerstreen)
Screen screen

screen SpeciEes the appropriétareen structure.

Both return the deifult colormap of the speciCEed screen.

DefaultDepthOfScreersgreen

int XDefaultDepthOfScreersgreen)
Screen screen

screen SpeciEes the appropriStaeen structure.

Both return the depth of the root winglo

DefaultGCOfScreerdcreen)

GC XDefaultGCOfScreendcteen)
Screen screen

screen SpeciEes the appropri&tareen structure.

Both return a defult graphics conte (GC) of the speciEed screen, which has the same depth as
the root windav of the screenThe GC must neer be freed.

DefaultVisualOfScreengcreen)

Visual *XDefaultVisualOfScreengcreen)
Screen Screen

screen SpeciEes the appropri&tareen structure.

Both return the delult visual of the specitEed screEar information on visual types, see section
3.1.
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DoesBackingStoresgcreen)

int XDoesBackingStorgscreen)
Screen screen

screen SpeciEes the appropriétareen structure.

Both return a &lue indicating whether the screen supports backing stdtes\alue returned can
be one ofWhenMapped, NotUseful, or Always (see section 3.2.4).

DoesSaeUnders écreen)

Bool XDoesSuaeUnders gcreen)
Screen screen

screen SpeciEes the appropri&tareen structure.

Both return a Booleanalue indicating whether the screen supporte saders. [fTrue, the
screen supports gawnders. [fFalse, the screen does not supponeanders (see section 3.2.5).

DisplayOfScreengcreen)

Display *XDisplayOfScreefscreen)
Screen screen

screen SpeciEes the appropriStaeen structure.

Both return the display of the specitEed screen.

int XScreenNumberOfScreéscreen)
Screen screen

screen SpeciEes the appropri&tareen structure.

The XScreenNumberOfScreen function returns the screen indeumber of the specitEed screen.

EventMaskOfScreersgreen)

long XEventMaskOfScreersgreen)
Screen screen

screen SpeciEes the appropriétareen structure.

Both return the eent mask of the root windwfor the speciEed screen at connection setup time.
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WidthOfScreengcreen)

int XWidthOfScreengcreen)
Screen screen

screen SpeciEes the appropriétareen structure.

Both return the width of the speciCEed screen &9ix

HeightOfScreengcreen)

int XHeightOfScreefscreen)
Screen screen

screen SpeciEes the appropri&taeen structure.

Both return the height of the speciEed screen a@tspix

WidthMMOfScreengcreen)

int XWidthMMOfScreen §creen)
Screen screen

screen SpeciEes the appropri&taeen structure.

Both return the width of the speciCEed screen in millimeters.

HeightMMOfScreengcreen)

int XHeightMMOfScreelfscreen
Screen screern

screen SpeciEes the appropri&tareen structure.

Both return the height of the specitEed screen in millimeters.

MaxCmapsOfScreems¢reen)

int XMaxCmapsOfScregscreen)
Screen screen

screen SpeciEes the appropriétareen structure.

Both return the maximum number of installed colormaps supported by the speciCEed screen (see
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section 9.3).

MinCmapsOfScreersgreen)

int XMinCmapsOfScreefscreen)
Screen screen

screen SpeciEes the appropri&taeen structure.

Both return the minimum number of installed colormaps supported by the speciCEed screen (see
section 9.3).

PlanesOfScreerstreen

int XPlanesOfScregscreen)
Screen screen

screen SpeciEes the appropri&taeen structure.

Both return the depth of the root winglo

RootWindowOfScreengcreen)

Windowv XRootWindowOfScreengcreen)
Screen Screen

screen SpeciEes the appropri&tareen structure.
Both return the root winde of the speciCEed screen.

2.3. Generating a NoOperation Protocol Request
To execute aNoOperation protocol request, usENoOp.

XNoOp (display)
Display *display,

display SpeciEes the connection to the Xeserv

The XNoOp function sends &oOperation protocol request to the X sanythereby &ercising
the connection.

2.4. Freeing Client-Created Data
To free in-memory data thatag created by an Xlib function, uX&Tree.
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XFree (data)
void *data;

data SpeciEes the data that is to be freed.

The XFree function is a general-purpose Xlib routine that frees the speciEed/dataust use
it to free ary objects that were allocated by Xlib, unless an alternate functiopigidy speci-
(Eed for the objecA NULL pointer cannot be passed to this function.

2.5. Closing the Display
To dose a display or disconnect from the X sgruse XCloseDisplay .

XCloseDisplaydlisplay)
Display *display,

display SpeciEes the connection to the Xeserv

The XCloseDisplay function closes the connection to the X serfor the display speciCEed in the
Display structure and destys all windavs, resource IDsWindow, Font, Pixmap, Colormap,
Cursor, and GContext), or other resources that the client has created on this digplags the
close-devn mode of the resource has been changedXSetCloseDownMode). Therefore,

these winduars, resource IDs, and other resources shouldrriie referenced agn or an error

will be generatedBefore «iting, you should calKCloseDisplay explicitly so that ag pending
errors are reported 8CloseDisplay performs a EnaSync operation.

XCloseDisplay can generate BadGC error.

Xlib provides a function to permit the resourcemed by a client to survé dter the clients
connection is closedTo change a clien dose-davn mode, us&SetCloseDownMode.

XSetCloseDwnMode (display, close_modg
Display *display,
int close_mode

display SpeciCEes the connection to the Xeserv

close_mode SpeciEes the client closemdamnode. You can pas®estroyAll, RetainPerma-
nent, or RetainTemporary.

The XSetCloseDownMode deEnes what will happen to the clemSources at connection
close. Aconnection starts ibbestroyAll mode. or information on what happens to the client
resources when the close_modgusnent isRetainPermanent or RetainTemporary, see sec-
tion 2.6.

XSetCloseDownMode can generate BadValue error.

2.6. Using X Server Connection Close Operations

When the X semr's connection to a client is closed either by apleit call to XCloseDisplay
or by a process thakigs, the X serer performs the follwing automatic operations:
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f k disowns all selectionswaned by the client (seESetSelectionOwner).

f k performs anXUngrabPointer and XUngrabKeyboard if the client has actely
grabbed the pointer or theyboard.

f k performs anXUngrabServer if the client has grabbed the serv
f k releases all pass gabs made by the client.

f k marks all resources (including colormap entries) allocated by the client either as perma-
nent or temporaryepending on whether the closeadomode isRetainPermanent or
RetainTemporary. Howeve, this does not prent other client applications fronxglic-
itly destroying the resources (s@&SetCloseDownMode).

When the close-den mode isDestroyAll, the X serer destrgs all of a clien® resources as fol-
lows:

f k examines each windwoin the clients saveset to determine if it is an inferior (subwin-
dow) of a windav created by the client(The sae-set is a list of other clients' winds
that are referred to asv@set windavs.) If so, the X serer reparents the gaset windov
to the closest ancestor so that theesset windav is not an inferior of a winde created by
the client. The reparenting le@s unchanged the absolute coordinates (with respect to the
root windaw) of the uppeteft outer corner of the sa-set windaov.

f k performs aMapWindow request on the ge-set windav if the sae-set windav is
unmapped. Th& server does thiswen if the s&e-set windav was not an inferior of a
window created by the client.

f k destrays all windavs created by the client.

f k performs the appropriate free request on each nonwimdsource created by the client
in the serer (for kample,Font, Pixmap, Cursor, Colormap, and GContext).

f k frees all colors and colormap entries allocated by a client application.

Additional processing occurs when the last connection to the Xrseloses.An X sener goes
through a gcle of haing no connections and Viag some connectiondVhen the last connec-
tion to the X serer closes as a result of a connection closing with the close_madistobyAll,
the X serer does the folling:

f k resets its state as if it had just been starfdee X serer bains by destrging all linger
ing resources from clients thatJeaterminated inRetainPermanent or RetainTempo-
rary mode.

f k deletes all bt the predeEned atom identiCEers.
f k deletes all properties on all root wings (see section 4.3).

f k resets all dgce maps and attriltes (for @ample, ky dick, bell volume, and accelera-
tion) as well as the access control list.

f k restores the standard root tiles and cursors.

f k restores the datilt font path.

f k restores the input focus to st®einterRoot.

However, the X serer does not reset if you close a connection with a cloggrdoode set to
RetainPermanent or RetainTemporary.

2.7. Using Xlib with Threads

On systems that kia threads, support may be prded to permit multiple threads to use Xlib
concurrently
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To initialize support for concurrent threads, 06émitThreads.

Status XlInitThreads);

The XInitThreads function initializes Xlib support for concurrent threadghis function must
be the Erst Xlib function a multi-threaded program calls, and it must complete bgfoiteean
Xlib call is made. This function returns a nonzero status if initializatiossveuccessful; other
wise, it returns zeroOn systems that do not support threads, this functisayalreturns zero.

It is only necessary to call this function if multiple threads might use Xlib concurrdhély
calls to Xlib functions are protected by some other access mechanisma(figple, a mutual
exclusion lock in a toolkit or througtxplicit client programming), Xlib thread initialization is
not required.lt is recommended that single-threaded programs not call this function.

To lock a display acrosswal Xlib calls, useXLockDisplay .

void XLockDisplay(display)
Display *display;

display SpeciEes the connection to the Xeserv

The XLockDisplay function locks out all other threads from using the speciCEed dispitagr
threads attempting to use the display will block until the display is uatbbi this thread.
Nested calls t&LockDisplay work correctly; the display will not actually be unlezkuntil
XUnlockDisplay has been called the same number of timeslasckDisplay. This function
has no de&ct unless Xlib was successfully initialized for threads usXinitThreads.

To wnlock a displayuse XUnlockDisplay .

void XUnlockDisplay(display)
Display *display,

display SpeciEes the connection to the Xeserv

The XUnlockDisplay function allavs other threads to use the speciEed dispiay.agry
threads that hee Hocked on the display are all@d to continue Nested locking wrks correctly;
if XLockDisplay has been called multiple times by a thread, tK€mlockDisplay must be
called an equal number of times before the display is actually wdockhisfunction has no
effect unless Xlib vas successfully initialized for threads usXbnitThreads.

2.8. Using Internal Connections

In addition to the connection to the X seman Xlib implementation may require connections to
other kinds of semrs (for @ample, to input method seaas as described in chapter 13holkits

and clients that use multiple displays, or that use displays in combination with other inputs, need
to obtain these additional connections to correctly block until inpwaikble and need to pro-

cess that input when it isalable. Simpleclients that use a single display and block for input in

an Xlib event function do not need to use theseilities.
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To track internal connections for a displage XAddConnectionWatch.

typedef wid (*XConnectionVétchProc){lisplay, client_data fd, opening watch_data)
Display *display,
XPointerclient_datg
int fd;
Bool opening
XPointer *watdh_datg

Status XAddConnectionsitch display, procedug, client_datg
Display *display;
XWatchProgrocedue;
XPointerclient_datg

display SpeciEes the connection to the Xeserv
procedue SpeciEes the procedure to be called.
client_data  SpeciCEes the additional client data.

The XAddConnectionWatch function registers a procedure to be called each time Xlib opens or
closes an internal connection for the speciCEed dispteyprocedure is passed the disptag

speciCEed client_data, the (Ele descriptor for the connection, a Boolean indicating whether the con-
nection is being opened or closed, and a pointer to a location Yarepriatch data.lf opening is

True, the procedure can store a pointer tovaig data in the location pointed to bateh_data;

when the procedure is later called for this same connection and opeRulgeisthe location

pointed to by vatch_data will hold this same ypate data pointer

This function can be called atyatime after a display is openetf.internal connections already
exist, the rgistered procedure will immediately be called for each of them, b&fAkkd Connec-
tionWatch returns. XAddConnectionWatch returns a nonzero status if the procedure is suc-
cessfully rgistered; otherwise, it returns zero.

The rayistered procedure should not calyyaflib functions. If the procedure directly or indi-
rectly causes the state of internal connectionsatchvprocedures to change, the result is not
deEned. Klib has been initialized for threads, the procedure is called with the displadiock
and the result of a call by the procedure tp 4fib function that locks the display is not deEned
unless thexecuting thread hasxéernally locled the display usinXLockDisplay .

To gop tracking internal connections for a displasge XRemoveConnectionWatch.

Status XRemeeConnectionVitch display, procedue, client_datg
Display *display,
XWatchPro@rocedue;
XPointerclient_datg
display SpeciEes the connection to the Xeserv
procedue SpeciEes the procedure to be called.
client_data  SpeciCEes the additional client data.

The XRemoveConnectionWatch function remees a peviously registered connection aich
procedure. Thelient_data must match the client_data used when the procedsiiaitially
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registered.

To process input on an internal connection, X¥rocessInternal Connection.

void XProcessinternalConnectifdisplay, fd)

Display *display,

int fd;
display SpeciEes the connection to the Xeserv
fd SpeciEes the Ele descriptor

The XProcessInternal Connection function processes inpuvalable on an internal connection.
This function should be called for an internal connection only after an operating sgstkty f
(for example,select or poll) has indicated that input ivalable; otherwise, the &dct is not
deCEned.

To dbtain all of the current internal connections for a displag XInternalConnectionNum-
bers.

Status XlInternalConnectionNumbédssplay, fd_return, count_eturn)
Display *display;
int **fd_return;
int *count_eturn;

display SpeciEes the connection to the Xeserv

fd_return Returns the Ele descriptors.
count_eturn  Returns the number of (Ele descriptors.

The XInternalConnectionNumbers function returns a list of the (Ele descriptors for all internal
connections currently open for the specitEed displdnen the allocated list is no longer needed,
free it by usingXFree. This functions returns a nonzero status if the list is successfully allo-
cated; otherwise, it returns zero.
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Chapter 3

Window Functions

In the X Window System, a windw is a lectangular area on the screen that lets yow graphic
output. Clientapplications can displayerlapping and nested wind@ on one or more screens
that are drren by X servers on one or more machineSlients who vant to create windes must
Erst connect their program to the X sethw callingXOpenDisplay. This chapter bgins with a
discussion of visual types and windattributes. Thechapter continues with a discussion of the
Xlib functions you can use to:

f Qeate windws

Destroy windows

Map windavs

Uhmap windavs

ncEgure windvs

(hange windw stacking order

Change windw attributes

This chapter also identiCEes the wimdotions that may generatgents.

Note that it is vital that your application conform to the establishedentions for communicat-
ing with windawv managers for it to ark well with the \arious windav managers in use (see sec-
tion 14.1). Toolkits generally adhere to these gamntions for you, religing you of the brden.
Toolkits also often supersede nydnctions in this chapter withevsions of theirwn. For more
information, refer to the documentation for the toolkit that you are using.

f
f
f
f
f
f

3.1. Visual Types

On some display hardwe, it may be possible to deal with color resources in more thanane w
For example, you may be able to deal with a screen of either 12-bit depth with arbitrary mapping
of pixel to color (pseudo-color) or 24-bit depth with 8 bits of thespdedicated to each of red,
green, and blueThese diferent ways of dealing with the visual aspects of the screen are called
visuals. er each screen of the displdlyere may be a list ofalid visual types supported at dif-
ferent depths of the screeBecause dafult windavs and visual types are deEned for each
screen, most simple applications need not deal with this cgitypl&Xlib provides macros and
functions that return the dailt root windav, the de&ult depth of the dafilt root windav, and

the dehult visual type (see sections 2.2.1 and 16.7).

Xlib uses an opaqu¥isual structure that contains information about the possible color mapping.
The visual utility functions (see section 16.7) us&afisuallnfo structure to return this infer
mation to an applicationThe members of this structure pertinent to this discussion are class,
red_mask, green_mask, blue_mask, bits_jgéx_and colormap_sizelhe class member speci-
(Ees one of the possible visual classes of the screen andStatidé&ray, StaticColor, True-

Color, GrayScale, PseudoColor, or DirectColor.

The folloving concepts may seswo make the explanation of visual types clearefhe screen
can be color or grayscale, carvha olormap that is writable or read-onnd can also he a
colormap whose indices are decomposed into separate RGB pieeideghane is not on a
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grayscale screerrlhis leads to the folleing diagram:

Color Gray-scale
R/O R/W R/IO R/W

Undecomposed Static Pseudo  StaticGray

Colormap Color| Color Gray | Scale
Decomposed e Direct
Colormap Color| Color

Conceptuallyas each pixel is read out of video memory for display on the screen, it goes through
a look-up stage by indéng into a colormap.Colormaps can be manipulated arbitrarily on some
hardware, in limited vays on other hardave, and not at all on other harahe. Thevisual types

affect the colormap and the RGRlues in the folleiing ways:

f For PseudoColor, a pgxel value indees a ®lormap to produce independent RGaues,
and the RGB &lues can be changed dynamically

f GrayScale is treated the sameay asPseudoColor except that the primary that gss the
screen is unde@&nethus, the client shouldwabys store the samelue for red, green, and
blue in the colormaps.

f For DirectColor, a pxel value is decomposed into separate RGB sub(Eelds, and each sub-
(Eeld separately inds the colormap for the correspondinglwe. TheRGB \alues can be
changed dynamically

f TrueColor is treated the sameay asDirectColor except that the colormap has prede-
(Ened, read-only RGRlues. Thes®GB walues are seer dependentui provide linear or
nearlinear ramps in each primary

f StaticColor is treated the sameay asPseudoColor except that the colormap has prede-
(Ened, read-onlserver-dependent RGBalues.

f StaticGray is treated the sameay asStaticColor except that the RGBalues are equal
for ary single pixel value, thus resulting in shades of gr&taticGray with a two-entry
colormap can be thought of as monochrome.

The red_mask, green_mask, and blue_mask members are only de@@®iegtf@olor and
TrueColor. Each has one contiguous set of bits with no intersectidhs.bits_per gb member
speciCEes the log base 2 of the number of distinct @lges/(indvidually) of red, green, and
blue. ActualRGB \alues are unsigned 16-bit numbef$he colormap_size member deEnes the
number of &ailable colormap entries in awéy created colormapFor DirectColor and True-
Color, this is the size of an inddual pixel subCEeld.

To obtain the visual ID from &isual, use XVisualIDFrom Visual.

VisuallD XMisuallDFromMsual (visual)
Visual *visual;

visual SpeciEes the visual type.

The XVisuallDFromVisual function returns the visual ID for the speciCEed visual type.
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3.2. Window Attributes

All InputOutput windows hare a lorder width of zero or more pis, an optional background,
an e/ent suppression mask (which suppresses pmatiaygof eents from children), and a prop-
erty list (see section 4.3)'he windav border and background can be a solid color or a pattern,
called a tile. All windows except the root hae a @rent and are clipped by their paretfta win-
dow is dacked on top of another windg it obscures that other windofor the purpose of input.

If a windaw has a background (almost all do), it obscures the other wifidiopurposes of out-
put. Attemptdo output to the obscured area do nothing, and no iventse(for x<ample,

pointer motion) are generated for the obscured area.

Windows also hee asociated property lists (see section 4.3).

Both InputOutput and InputOnly windows hae the folloving common attribtes, which are
the only attrilutes of aninputOnly window:

f wn-gravity

f e/ent-mask

f -not-propagte-mask
f werride-redirect

f arsor

If you specify ag other attritutes for aninputOnly window, a BadMatch error results.

InputOnly windows are used for controlling inputents in situations wherlaputOutput win-
dows are unnecessarynputOnly windows are iwisible; can only be used to control such things
as cursors, inputvent generation, and grabbing; and cannot be usedyigraphics requests.

Note thatInputOnly windows cannot hee InputOutput windows as inferiors.

Windows have lorders of a programmable width and pattern as well as a background pattern or
tile. Pixel values can be used for solid colofhe background and border pixmaps can be
destryed immediately after creating the wivdd no further explicit references to them are to be
made. Thepattern can either be reladi o the parent or absolutdf ParentRelative, the par

ent's background is used.

When windavs are Erst created, ttsee not visible (not mapped) on the screémy output to a
window that is not visible on the screen and that does na becking store will be discarded.
An application may wish to create a windtobng before it is mapped to the scre&dhen a win-
dow is eventually mapped to the screen (usiKylapWindow), the X serer generates an
Expose event for the windav if backing store has not been maintained.

A window manager canarride your choice of size, border width, and position for a teptle

window. Your program must be prepared to use the actual size and position of the top.windo

is not acceptable for a client application to resize itself unless in direct response to a human com-
mand to do solnstead, either your program should use the spaee i it, or if the space is too

small for aly useful work, your program might ask the user to resize the windthe border of

your top-level window is considereddir game for windev managers.

To st an attriote of a windw, set the appropriate member of tXSetWindowAttributes struc-
ture and OR in the correspondinglwe bitmask in your subsequent callXiGreateWindow
and XChangeWindowAttributes, or use one of the other ceenience functions that set the
appropriate attribte. Thesymbols for the alue mask bits and tHéSetWindowA ttributes
structure are:
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/* Window attribute value mask bits */

#deEne CWBackPixmap
#deEne CWBackPixel
#deEne CWBorderPixmap
#deEne CWBorderPixel
#deEne CWBIitGravity
#de®Ene CWWinGravity
#deEne CWBackingStore
#deEne CWBackingPlanes
#deEne CWBackingPixel

#deEne CWOverrideRedirect

#de@®Ene CWSaveUnder
#de@®Ene CWEventMask
#deEne CWDontPropagate
#deEne CWColormap
#de@Ene CWCursor

/* Values */

typedef struct {

Pixmap background_pixmap;
unsigned long background_ ix
Pixmap border_pixmap;
unsigned long border_ ik

int bit_gravity;

int win_gravity;

int backing_store;

unsigned long backing_planes;
unsigned long backing_pek
Bool save_under;

long event_mask;

long do_not_propage _mask;
Bool override_redirect;
Colormap colormap;

Cursor cursor;

} X SetWWindowAttributes;

(1L<<0)
(1L<<1)
(1L<<2)
(1L<<3)
(1L<<4)
(1L<<b)
(1L<<6)
(1L<<7)
(1L<<8)
(1L<<9)
(1L<<10)
(1L<<11)
(1L<<12)
(1L<<13)
(1L<<14)

I* background, None, ordrPentRelatie */

I* background pigl */

/* border of the windw or CopyFromPRarent */
/* border pixel value */

/* one of bit graity values */

/* one of the winde gravity values */

/* NotUseful, WhenMapped, Alays */

/* planes to be preseed if possible */

/* value to use in restoring planes */
/*should bits under be gad? (popups) */
/*set of @ents that should be ged */

[set of @ents that should not propatg */
[*boolean alue for werride_redirect */
/* color map to be associated with winvdd/
[* cursor to be displayed (or None) */

The following lists the dedults for each winde attribute and indicates whether the atirid is
applicable tanputOutput and InputOnly windows:

Attribute Default InputOutput InputOnly
background-pixmap None Yes No
background-pigl UndeCEned Yes No
borderpixmap CopyFromParent Yes No
borderpixel UndeEned Yes No
bit-gravity ForgetGravity Yes No
win-gravity NorthWestGravity Yes Yes
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Attribute Default InputOutput InputOnly

backing-store NotUseful Yes No
backing-planes Albnes es No
backing-piel zero Yes No
sase-under False Yes No
event-mask emptpet Yes Yes
do-not-propagte-mask  emptget Yes Yes
overide-redirect False Yes Yes
colormap CopyFromParent Yes No
cursor None Yes Yes

3.2.1. Background Attribute

Only InputOutput windows can heae a lackground. ¥u can set the background of an
InputOutput window by using a piel or a pixmap.

The background-pixmap attrite of a windwv speciEes the pixmap to be used for a wirslo
background. Thipixmap can be of arsize, although some sizes may bstér than othersThe
background-pigl attritute of a windav speciEes a pkvalue used to paint a winats back-
ground in a single color

You can set the background-pixmap to a pixni¥pne (default), or ParentRelative. You can

set the background-pek of a windev to any pixel value (no dedult). If you specify a back-
ground-pbel, it overrides either the dafilt background-pixmap or giwvalue you may hae st in

the background-pixmapA pixmap of an undeEned size that is Elled with the backgroehdspix
used for the backgroundRange checking is not performed on the backgrounal;gbsimply is
truncated to the appropriate number of bits.

If you set the background-pixmap, iterides the dedult. Thebackground-pixmap and the win-
dow must hae the same depth, orBadMatch error results.If you set background-pixmap to
None, the windav has no deEned backgrouifdyou set the background-pixmap ParentRel-
ative:

f The parent winde's background-pixmap is used-he child windev, howeve, must hae
the same depth as its parent, @alMatch error results.

f If the parent winde has a background-pixmap done, the windav also has a back-
ground-pixmap ofNone.

f Acoypy of the parent winda's background-pixmap is not mad&he parens background-
pixmap is @amined each time the child wings background-pixmap is required.

f The background tile originabys aligns with the parent windos background tile origin.
If the background-pixmap is n®arentRelative, the background tile origin is the child
window's arigin.

Setting a n& background, whether by setting background-pixmap or backgroumdi-piserrides

ary previous backgroundThe background-pixmap can be freed immediately if no further

explicit reference is made to it (the X serwvill keep a copto use when needed)f you later

draw into the pixmap used for the background, what happens is undeEned because the X imple-

mentation is free to maka opy of the pixmap or to use the same pixmap.

When no alid contents arevailable for regions of a windw and either the rgions are visible or
the serer is maintaining backing store, the samautomatically tiles the géons with the win-
dow's background unless the winddias a background d¥one. If the background iNone, the
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previous screen contents from other wimdoof the same depth as the windare simply left in
place as long as the contents come from the parent of thewvondm inferior of the parent.
Otherwise, the initial contents of thep®sed rgions are undeEneBxpose events are then gen-
erated for the mons, &en if the background-pixmap None (see section 10.9).

3.2.2. Border Attribute

Only InputOutput windows can hge a lorder You can set the border of &nputOutput win-
dow by using a pixel or a pixmap.

The bordeipixmap attrilute of a windav speciEes the pixmap to be used for a wirslborder

The bordeipixel attritute of a winda speciCEes a pixmap of undeEned size Elled with #hat pix
be used for a windw' s border Range checking is not performed on the backgrounel;pixsim-

ply is truncated to the appropriate number of bithe border tile origin is alays the same as the
background tile origin.

You can also set the bordpixmap to a pixmap of grsize (some may bester than others) or to
CopyFromParent (default). You can set the bordgixel to ary pixel value (no dedult).

If you set a bordepixmap, it werrides the dedult. Theborderpixmap and the winde must

have the same depth, orBadMatch error results.If you set the bordepixmap toCopy-
FromParent, the parent winda's borderpixmap is copied.Subsequent changes to the parent
window's border attritute do not déct the child winda. Howeve, the child windev must hae
the same depth as the parent windar a BadMatch error results.

The bordetpixmap can be freed immediately if no furth&pkcit reference is made to itf you
later drav into the pixmap used for the bordehat happens is undeEned because the X imple-
mentation is free either to mala ©@py of the pixmap or to use the same pixméfpyou specify a
borderpixel, it overrides either the dalilt bordefpixmap or ag value you may hze st in the
borderpixmap. Allpixels in the windw's border will be set to the bord@ixel. Settinga new
border whether by setting bordguixel or by setting bordepixmap, werrides aly previous bor

der.

Output to a windw is dways clipped to the inside of the winato Therefore, graphics operations
never affect the winda border

3.2.3. Gravity Attributes

The bit graity of a windav deEnes whichgimn of the windav should be retained when an
InputOutput window is resized. Thelefault value for the bit-greity attribute isForgetGrav-
ity. The windav gravity of a windav allows you to de@Enewdhe InputOutput or InputOnly
window should be repositioned if its parent is resizdthe dehult value for the win-graity
attribute isNorthWestGravity .

If the inside width or height of a windois not changed and if the windas moved or its border

is changed, then the contents of the wim@ce not lost it move with the windav. Changing the
inside width or height of the winglocauses its contents to be ved or lost (depending on the
bit-gravity of the windav) and causes children to be reconEgured (depending on their win-gra
ity). For a change of width and height, the (X, y) pairs are deEned:

Gravity Direction Coordinates

NorthWestGravity (0, 0)
NorthGravity (Width/2, 0)
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NorthEastGravity  (Width, 0)

WestGravity (0, Height/2)
CenterGravity (Width/2, Height/2)
EastGravity (Width, Height/2)
SouthWestGravity (0, Height)
SouthGravity (Width/2, Height)

SouthEastGravity  (Width, Height)

When a windw with one of these bit-gvéty values is resized, the corresponding pair deEnes the
change in position of each gixin the windev. When a windw with one of these win-gvaties

has its parent windoresized, the corresponding pair de(Enes the change in position of the win-
dow within the parentWhen a windw is 9 repositioned, &ravityNotify event is generated

(see section 10.10.5).

A bit-gravity of StaticGravity indicates that the contents or origin should novenelatve ©

the origin of the root windae. If the change in size of the windaes amupled with a change in
position (X, y), then for bit-grdty the change in position of each ebxs (-x, -y), and for win-
gravity the change in position of a child when its parent is so resized is (-x,Ngte thatStat-
icGravity still only takes efect when the width or height of the windldas changed, not when the
window is noved.

A bit-gravity of ForgetGravity indicates that the win@ds antents are alays discarded after a
size change ven if a backing store or see under has been requestethe windav is tiled with

its background and zero or moExpose events are generatedf no background is de(Ened, the
existing screen contents are not alter&bme X sergrs may also ignore the speciEed biityra
and alays generat&xpose events.

The contents and borders of inferiors are nfcéd by their parergt'hit-gravity. A sener is
permitted to ignore the speciCEed bitrilyaand useForget instead.

A win-gravity of UnmapGravity is like NorthWestGravity (the windav is not moved), except
the child is also unmapped when the parent is resized, atidmmapNotify event is generated.

3.2.4. Backing Store Attribute

Some implementations of the X serimay choose to maintain the contentdmjutOutput
windows. Ifthe X serer maintains the contents of a wingdhe of-screen seed pixels are
known as backing storeThe backing store advises the X s&#ren what to do with the contents
of a windav. The backing-store attrilte can be set tNotUseful (default), WhenMapped, or
Always.

A backing-store attribte of NotUseful advises the X seer that maintaining contents is unneces-
sary dthough some X implementations may still choose to maintain contents and, therefore, not
generateéExpose events. Abacking-store attrilte of WhenMapped advises the X seer that
maintaining contents of obscuredjiens when the windeis mapped wuld be beneEcidh

this case, the sezv may generate afixpose evant when the windw is aeated. Abacking-store
attribute of Always advises the X seer that maintaining contentsen when the windw is

unmapped wuld be beneEcidtven if the windav is larger than its parent, this is a request to

the X serer to maintain complete contents, not just tiggar within the parent winde bound-

aries. Whilethe X serer maintains the winda s mntents Expose events normally are not gen-
erated, bt the X serer may stop maintaining contents ay éme.

When the contents of obscuredjiens of a windw are being maintained, ggons obscured by
noninferior windavs are included in the destination of graphics requests (and source, when the
window is the source).However, regons obscured by inferior wineles are not included.
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3.2.5. Save Under Flag

Some serer implementations may presergntents oflnputOutput windows under other
InputOutput windows. Thisis not the same as preserving the contents of a wifidioyou.

You may get better visual appeal if transient windqfor exkample, pop-up menus) request that

the system presesvthe screen contents under them, so the temporarily obscured applications do
not have  repaint.

You can set the sa-under sag toTrue or False (default). If save-under isTrue, the X serer is
advised that, when this windds mapped, sang the contents of windes it obscures wuld be
beneCEcial.

3.2.6. Backing Planes and Backing Pixel Attributes

You can set backing planes to indicate (with bits set to 1) which bit planeslapatOutput
window hold dynamic data that must be presehin backing store and duringveanders. The
default value for the backing-planes atiie is all bits set to 1You can set backing p&l to

specify what bits to use in planes nov@ed by backing planesThe de#ult value for the back-
ing-pixel attritute is all bits set to OThe X serer is free to s&e mly the speciCEed bit planes in
the backing store or thexaaunder and is free to generate the remaining planes with the speci-
(Eed pil value. Ary extraneous bits in thesables (that is, those bitsymnd the speciEed depth
of the windav) may be simply ignoredlf you request backing store orveaunders, you should
use these members to minimize the amountfes@een memory required to store your windo

3.2.7. Event Mask and Do Not Propagate Mask Attributes

The event mask de(Enes whicleets the client is interested in for tHisputOutput or Inpu-
tOnly window (or, for some eent types, inferiors of this winaw). Theevent mask is the bitwise
inclusive OR of zero or more of thealid event mask bits.You can specify that no maskable
events are reported by settif§pEventMask (default).

The do-not-propagte-mask attribte deEnes whicheats should not be propated to ancestor
windows when no client has theent type selected in thimputOutput or InputOnly window.
The do-not-propagte-mask is the bitwise inclysi OR of zero or more of the follwing masks:
KeyPress, KeyRelease, ButtonPress, ButtonRelease, PointerMotion, Button1Motion, But-
ton2Motion, Button3Motion, ButtondMotion, Button5SMotion, and ButtonMotion. You can
specify that all eents are propagfed by settindNoEventMask (default).

3.2.8. Override Redirect Flag

To control windaw placement or to add decoration, a windmanager often needs to intercept
(redirect) ay map or conEgure requeBp-up windws, havever, often need to be mapped
without a windev manager getting in theay. To control whether adnputOutput or Inpu-
tOnly window is o ignore these structure contralkilities, use thew@rride-redirect *ag.

The override-redirect eag speciEes whether map and conCEgure requests on thisshhonidb
override aSubstructureRedirectMask on the parentYou can set the werride-redirect eag to
True or False (default). Window managers use this information teoa tampering with pop-up
windows (see also chapter 14).

3.2.9. Colormap Attribute

The colormap attriite speciCEes which colormap best reeects the true colors hifthtOutput
window. The colormap must la the same visual type as the wimg@r a BadMatch error
results. Xseners capable of supporting multiple haahe colormaps can use this information,
and windev managers can use it for callsXdnstallColormap. You can set the colormap
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attribute to a colormap or t€opyFromParent (default).

If you set the colormap t€opyFromParent, the parent winde's clormap is copied and used

by its child. However, the child windev must hae the same visual type as the parent, Bad-
Match error results.The parent winde must not hae a olormap ofNone, or a BadMatch

error results.The colormap is copied by sharing the colormap object between the child and par
ent, not by making a complete gogf the colormap contentsSubsequent changes to the parent
window's mlormap attrilite do not déct the child windur.

3.2.10. Cursor Attribute

The cursor attribte speciCEes which cursor is to be used when the pointer idiptit®utput
or InputOnly window. You can set the cursor to a cursoiName (default).

If you set the cursor tDNone, the parens aursor is used when the pointer is in tputOutput

or InputOnly window, and ary change in the parestairsor will cause an immediate change in
the displayed cursoBy calling XFreeCursor, the cursor can be freed immediately as long as
no further &plicit reference to it is made.

3.3. Creating Windows

Xlib provides basic ays for creating windes, and toolkits often supply highkavel functions
speciCEcally for creating and placing toglevindows, which are discussed in the appropriate
toolkit documentationIf you do not use a toolkit, Rever, you must prgide some standard
information or hints for the winde manager by using the Xlib int&tient communication func-
tions (see chapter 14).

If you use Xlib to create yoummn top-level windows (direct children of the root windg, you
must obserg the following rules so that all applications interact reasonably across theedif
styles of windev management:

f You must neer dght with the windav manager for the size or placement of your toglle
window.

f You must be able to deal with whagesize windav you get, gen if this means that your
application just prints a messageeslikPlease makme higger" i n its windaw.

f You should only attempt to resize or vedop-level windows in direct response to a user
request. Ifa request to change the size of a togelevindow fails, you must be prepared to
live with what you get.You are free to resize or nve te children of top-leel windows as
necessary(Toolkits often hae facilities for automatic relayout.)

f If you do not use a toolkit that automatically sets standard wipdaperties, you should
set these properties for topAwindows before mapping them.

For further information, see chapter 14 and ltiter-Client Communication Ceentions Manual

XCreateWindow is the more general function that all®you to set speciCEc wimddtributes
when you create a windo XCreateSimpleWindow creates a winde that inherits its attribtes
from its parent windw.

The X serer acts as ilnputOnly windows do not gist for the purposes of graphics requests,
exposure processing, arMsibilityNotify events. AnInputOnly window cannot be used as a
drawvable (that is, as a source or destination for graphics requdsisiitOnly and InputOutput
windows act identically in other respects (properties, grabs, input control, and séxdejsion
packages can de(Ene other classes of windo

To aeate an unmapped winda@nd set its windw attributes, uséXCreateWindow .
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Window X CreateVihdow (display, parent, x, y, width, height, border_width depth
class visual, valuemaskattributes
Display *display,
Window parent;
intx,y;
unsigned intvidth, height,
unsigned inborder_width
int depth
unsigned intlass
Visual #isual;
unsigned longaluemask
XSetWindowAttributes *attributes

display SpeciCEes the connection to the Xeserv

parent SpeciEes the parent windo

X

y Specify the x and y coordinates, which are the top-left outside corner of the cre-
ated windw's borders and are relag © the inside of the parent winabs bor-
ders.

width

height Specify the width and height, which are the created wirslmmside dimensions

and do not include the created wimds borders. Thalimensions must be
nonzero, or BadValue error results.

border_width SpeciEes the width of the created wividdorder in piels.

depth SpeciEes the winds depth. Adepth of CopyFromParent means the depth is
taken from the parent.

class SpeciEes the created wiwtdass. You can pas$nputOutput, InputOnly,
or CopyFromParent. A class ofCopyFromParent means the class is &k
from the parent.

visual SpeciEes the visual typ&visual of CopyFromParent means the visual type is
taken from the parent.

valuemask  SpeciCEes which windaittributes are deEned in the attiés agument. This
mask is the bitwise inclug OR of the \alid attritute mask bitsIf valuemask is
zero, the attribtes are ignored and are not referenced.

attributes SpeciEes the structure from which thiees (as speciEed by thtue mask) are
to be talken. Thevalue mask should ve the appropriate bits set to indicate
which attritutes hae been set in the structure.

The XCreateWindow function creates an unmapped subwindor a speciCEed parent wingo
returns the winde ID of the created winde, and causes the X sawto generate &reateNo-
tify event. Thecreated windw is daced on top in the stacking order with respect to siblings.

The coordinate system has the X axis horizontal and the Y etisal with the origin [0, 0] at
the uppeileft corner Coordinates are inggal, in terms of pigls, and coincide with pét centers.
Each windav and pixmap has itsven coordinate systent-or a window, the origin is inside the
border at the inside, upptaft corner

The border_width for adnputOnly window must be zero, or BadMatch error results.For
classInputOutput, the visual type and depth must be a combination supported for the screen, or
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a BadMatch error results.The depth need not be the same as the pardrttydparent must not
be a windev of classInputOnly, or a BadMatch error results.For an InputOnly window, the
depth must be zero, and the visual must be one supported by the $tedthrer condition is not
met, aBadMatch error results.The parent windwe, howeve, may hare any depth and classlf
you specify ap invdid window attribute for a windey, a BadMatch error results.

The created winde is ot yet displayed (mapped) on the useisplay To display the windw,
call XMapWindow. The nev window initially uses the same cursor as its parénhew airsor
can be deEned for thevnegindow by calling XDefineCursor. The windav will not be visible
on the screen unless it and all of its ancestors are mapped and it is not obscuyecf bg an
ancestors.

XCreateWindow can generat®adAlloc, BadColor, BadCursor, BadMatch, BadPixmap,
BadValue, and BadWindow errors.

To aeate an unmappdaputOutput subwindav of a given parent windav, use XCreateSim-
pleWindow.

Window XCreateSimpleWidow (display, parent, x, y, width, height, border_width
border, badkground)
Display *display,
Window parent;
intx,y;
unsigned intvidth, height,
unsigned inborder_width
unsigned londporder;
unsigned longpadground;

display SpeciCEes the connection to the Xeserv

parent SpeciEes the parent windo

X

y Specify the x and y coordinates, which are the top-left outside corner ofwthe ne
window's borders and are relag o the inside of the parent winalés borders.

width

height Specify the width and height, which are the created witglimside dimensions

and do not include the created wimds borders. Thalimensions must be
nonzero, or BadValue error results.

border_width SpeciEes the width of the created wividdorder in pixels.
border SpeciEes the borderglixalue of the windw.
badkground  SpeciCEes the backgroundgpivalue of the windw.

The XCreateSimpleWindow function creates an unmappheputOutput subwindav for a
speciCEed parent windaeturns the windw 1D of the created winde, and causes the X sawto
generate LreateNotify event. Thecreated windw is gaced on top in the stacking order with
respect to siblingsAny part of the windev that extends outside its parent wingdas dipped.

The border_width for adnputOnly window must be zero, or BadMatch error results. XCre-
ateSimpleWindow inherits its depth, class, and visual from its paréit.other windaov
attributes, &cept background and bordéavetheir detult values.
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XCreateSimpleWindow can generatBadAlloc, BadMatch, BadValue, and BadWindow
errors.

3.4. Destroying Windows

Xlib provides functions that you can use to desaavindow or destrgy al subwindavs of a win-
dow.

To destroy a window and all of its subwinders, useXDestroyWindow .

XDestro/Window (display, w)
Display *display;
Windowv w;

display SpeciEes the connection to the Xeserv
w SpeciEes the wingo

The XDestroyWindow function destrgs the speciEed windas well as all of its subwindas

and causes the X semto generate BestroyNotify event for each winde. The windav should
never be referenced agjn. If the windav speciCEed by the wgament is mapped, it is unmapped
automatically The ordering of thdestroyNotify events is such that for ggiven window being
destryed, DestroyNotify is generated on grinferiors of the winde before being generated on
the windav itself. Theordering among siblings and across subhierarchies is not otherwise con-
strained. Ifthe windav you speciCEed is a root wimgao windows are destriged. Destrging a
mapped winde will generateExpose events on other windws that were obscured by the win-
dow being destrged.

XDestroyWindow can generate BadWindow error.
To destray al subwindavs of a speciEed wingdouse XDestroySubwindows.

XDestroySubwindavs (display, w)
Display *display;
Window w;

display SpeciEes the connection to the Xeserv
w SpeciEes the windo

The XDestroySubwindows function destrgs all inferior windevs of the speciEed wivddn
bottom-to-top stacking ordeltt causes the X seev to generate BestroyNotify event for each
window. If any mapped subwindes were actually destyed, XDestroySubwindows causes the
X server to generat&xpose evants on the speciCEed wimdoThis is much more @cient than
deleting mag windows one at a time because much of tleekwneed be performed only once for
all of the windaevs, rather than for each windo The subwindws should neer be referenced
again.

XDestroySubwindows can generate BadWindow error.

3.5. Mapping Windows

A window is mnsidered mapped if aXiMapWindow call has been made on it. may not be
visible on the screen for one of the feliog reasons:
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f kis doscured by another opaque wimdo
f (ne of its ancestors is not mapped.
f kis entirely clipped by an ancestor

Expose evants are generated for the windavhen part or all of it becomes visible on the screen.
A client receves the Expose events only if it has askd for them.Windows retain their position
in the stacking order when thare unmapped.

A window manager may ant to control the placement of subwingn If SubstructureRedi-
rectMask has been selected by a wimdmanager on a parent wingdusually a root windw),

a map request initiated by other clients on a child wimd® not performed, and the windoman-
ager is sent dMapRequest evant. However, if the oserride-redirect sag on the child had been set
to True (usually only on pop-up menus), the map request is performed.

A tiling window manager might decide to reposition and resize other clients' wisdnd then
decide to map the wingoto its Enal locatiorA window manager that ants to preide decora-
tion might reparent the child into a frame EFast. further information, see sections 3.2.8 and
10.10. Onlya dngle client at a time can select fSabstructureRedirectMask.

Similarly, a sngle client can select fdResizeRedirectMask on a parent winde. Then, ay
attempt to resize the windoby another client is suppressed, and the client vesed Resiz-
eRequest event.

To map a gven window, use XMapWindow.

XMapWindow (display, w)
Display *display;
Window w;

display SpeciEes the connection to the Xeserv
w SpeciEes the winglo

The XMapWindow function maps the windoand all of its subwinda's that hae had map
requests. Mapping window that has an unmapped ancestor does not display thewbudo
marks it as eligible for display when the ancestor becomes mafpett. a windw is alled
urviewable. Whenall its ancestors are mapped, the windeecomes vigiable and will be visi-
ble on the screen if it is not obscured by another windthis function has no ffct if the win-
dow is dready mapped.

If the override-redirect of the windw is False and if some other client has selecfbstructur-
eRedirectMask on the parent windg, then the X semr generates MapRequest event, and the
XMapWindow function does not map the windo Otherwise, the winde is mapped, and the X
sener generates MapNotify event.

If the windaw becomes vizable and no earlier contents for it are remembered, the Xistles
the windav with its background.f the windawv's background is unde@Ened, tRistng screen
contents are not altered, and the X seigenerates zero or moExpose events. Ifbacking-store
was maintained while the windo was unmapped, nBxpose events are generatedf backing-
store will nav be maintained, a full-winder exposure is atays generatedOtherwise, only visi-
ble regions may be reportedsimilar tiling and &posure tak gace for ay newly viewable infe-
riors.

If the window is an InputOutput window, XMapWindow generateExpose evants on each
InputOutput window that it causes to be displayel the client maps and paints the windo
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and if the client bgins processingvents, the windw is painted twice.To avoid this, CErst ask for
Expose events and then map the winapso the client processes inputeats as usualThe event
list will include Expose for each winda that has appeared on the scre€he clients normal
response to alixpose event should be to repaint the winglo This method usually leads to sim-
pler programs and to proper interaction with winwdoanagers.

XMapWindow can generate BadWindow error.
To map and raise a winég use XMapRaised .

XMapRaiseddisplay, w)

Display *display;

Window w;
display SpeciEes the connection to the Xeserv
w SpeciCEes the wingo

The XMapRaised function essentially is similar tiMapWindow in that it maps the windwo
and all of its subwindws that hae had map requestddowever, it also raises the speciCEed win-
dow to the top of the stackFor additional information, seXMapWindow .

XMapRaised can generate multiplBadWindow errors.
To map all subwindass for a speciEed wingdouse XMapSubwindows.

XMapSubwindaevs (display, w)

Display *display;

Window w;
display SpeciEes the connection to the Xeserv
w SpeciEes the windo

The XMapSubwindows function maps all subwindes for a speciEed wingdan top-to-bottom
stacking order The X serer generateExpose events on each ey displayed winda. This
may be much more @cient than mapping nyamindows one at a time because the semneeds
to perform much of the ark only once, for all of the windues, rather than for each windo

XMapSubwindows can generate BadWindow error.

3.6. Unmapping Windows
Xlib provides functions that you can use to unmap a windoall subwindavs.

To unmap a windw, use XUnmapWindow .
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XUnmapWndow (display, w)
Display *display;
Windowv w;

display SpeciEes the connection to the Xeserv
w SpeciEes the wingo

The XUnmapWindow function unmaps the speciCEed wim@nd causes the X sawto gener
ate anUnmapNotify event. If the speciCEed wingas dready unmappedXUnmapWindow
has no d&ct. Normalexposure processing on formerly obscured wimsles performed. Any
child window will no longer be visible until another map call is made on the paterdther
words, the subwindas are still mappedut are not visible until the parent is mappéthmap-
ping a windav will generateExpose events on windws that were formerly obscured by it.

XUnmapWindow can generate BadWindow error.
To unmap all subwindws for a speciEed winglouse XUnmapSubwindows.

XUnmapSubwindas (display, w)
Display *display,
Window w;

display SpeciCEes the connection to the Xeserv
w SpeciEes the winglo

The XUnmapSubwindows function unmaps all subwinde for the speciEed windon bottom-
to-top stacking orderlt causes the X seev to generate abinmapNotify event on each subwin-
dow and Expose events on formerly obscured winds. Usingthis function is much more @&-
cient than unmapping multiple wingds one at a time because the semeeds to perform much
of the work only once, for all of the winduws, rather than for each windo

XUnmapSubwindows can generate BadWindow error.

3.7. Configuring Windows

Xlib provides functions that you can use tove@ wndow, resize a windw, move and resize a
window, or change a winde's border width. To change one of these parameters, set the appro-
priate member of th&WindowChanges structure and OR in the correspondiradue mask in
subsequent calls tConfigureWindow. The symbols for thealue mask bits and tiéWin-
dowChanges structure are:

45



/* ConEgure windovalue mask bits */

#deEne CWX (1<<0)
#de@Ene CWY (1<<1)
#deEne CWWidth (1<<2)
#deEne CWHeight (1<<3)
#deEne CWBorderWidth (1<<4)
#deEne CWSibling (1<<5)
#deEne CWStackMode (1<<6)
[* Values */

typedef struct {
intx,y;
int width, height;
int border_width;
Window sibling;
int stack_mode;
} X WindowChanges;

The x and y members are used to set the wirglg and y coordinates, which are reiaio the
parents aigin and indicate the position of the upgeift outer corner of the winda The width
and height members are used to set the inside size of thewyimatdancluding the bordeiend
must be nonzero, orBadValue error results.Attempts to conEgure a root windaaveno
effect.

The border_width member is used to set the width of the borderétspikotethat setting just
the border width leaes the outefleft corner of the winde in a Gged position lut maves the abso-
lute position of the winde's aigin. If you attempt to set the borderdth attritute of anInpu-
tOnly window nonzero, aBadMatch error results.

The sibling member is used to set the sibling wimflor stacking operationsThe stack_mode
member is used to setdhe windav is o be restacled and can be set #thove, Below, Toplf,
Bottomlf, or Opposite.

If the override-redirect sag of the windwe is False and if some other client has selecsi-
structureRedirectMask on the parent, the X seswgenerates @onfigureRequest event, and
no further processing is performe@therwise, if some other client has selediedizeRedirect-
Mask on the windav and the inside width or height of the windds being changed, Resiz-
eRequest evant is generated, and the current inside width and height are used inst#adhat
the override-redirect *ag of the windw has no dect onResizeRedirectMask and thatSub-
structureRedirectMask on the parent has precedengerdResizeRedirectMask on the win-
dow.

When the geometry of the windds changed as speciEed, the winibrestaclked among sib-
lings, and aConfigureNotify event is generated if the state of the windactually changes.
GravityNotify events are generated aft€onfigureNotify events. Ifthe inside width or height
of the windav has actually changed, children of the windare afected as speciCEed.

If a window's gze actually changes, the wind® subwindavs mave acording to their winde
gravity. Depending on the windds hit gravity, the contents of the windoalso may be meed
(see section 3.2.3).
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If regions of the winde were obscuredui nav are not, &posure processing is performed on
these formerly obscured wings, including the windw itself and its inferiors As a result of
increasing the width or heightgosure processing is also performed oy mew regons of the
window and ary regons where winde contents are lost.

The restack check (speciCEcahe computation foBottomlIf, TopIf, and Opposite) is per-
formed with respect to the windbs Bal size and position (as controlled by the othguarents
of the request), not its initial positiorf a sibling is speciCEed without a stack_modeadr
Match error results.

If a sibling and a stack_mode are speciCEed, the wiisdestacled as follavs:

Above
Below
Toplf
BottomlIf

Opposite

The windav is gaced just abee the sibling.
The windav is gaced just bel the sibling.
If the sibling occludes the windg the windav is gaced at the top of the stack.

If the window occludes the sibling, the windois gaced at the bottom of the
stack.

If the sibling occludes the windg the windav is gaced at the top of the stack.
If the windowv occludes the sibling, the windad's paced at the bottom of the
stack.

If a stack_mode is speciEed o sibling is speciEed, the winds restacled as follavs:

Above
Below
Toplf
BottomlIf

Opposite

The windav is gdaced at the top of the stack.
The windav is gdaced at the bottom of the stack.
If any sibling occludes the winde, the windav is pdaced at the top of the stack.

If the window occludes ap sibling, the windaev is gaced at the bottom of the
stack.

If any sibling occludes the windeg, the windav is paced at the top of the stack.
If the window occludes ay sibling, the windev is gaced at the bottom of the
stack.

Attempts to conEgure a root windeaveno efect.

To conCEgure a windos sze, location, stacking, or bordeise XConfigureWindow .
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XConEgureWdow (display, w, value_maskvalueg
Display *display;
Window w;
unsigned invalue_mask
XWindowChanges v¥alues

display SpeciEes the connection to the Xeserv
w SpeciEes the wingldo be reconCEgured.

value_mask Speci(Ees whiclales are to be set using information in takigs structure.
This mask is the bitwise inclug OR of the \alid conEgure windovalues bits.

values SpeciEes teWindowChanges structure.

The XConfigureWindow function uses thealues speciCEed in tX8VindowChanges structure
to recon(Egure a wingd® dze, position, bordeland stacking orderValues not speciEed are
taken from the gisting geometry of the winda

If a sibling is speciEed without a stack_mode or if the winsloot actually a sibling, 8ad-
Match error results.Note that the computations fBottomIf, Toplf, and Opposite are per
formed with respect to the windis Bal geometry (as controlled by the otheglanents passed
to XConfigureWindow), not its initial geometry Any backing store contents of the winglats
inferiors, and other nay visible windaws are either discarded or changed to reeect the current
screen contents (depending on the implementation).

XConfigureWindow can generatBadMatch, BadValue, and BadWindow errors.
To move a wndow without changing its size, uSéMoveWindow .

XMoveWindow (display, w, X, y)
Display *display,
Window w;
intx,y;

display SpeciEes the connection to the Xeserv
w SpeciEes the wingddo be moved.

X
y Specify the x and y coordinates, which deEne tidauation of the top-left
pixel of the windev's border or the windw itself if it has no border

The XMoveWindow function mawes the speciCEed winado the speciCEed x and y coordinates,
but it does not change the windts sze, raise the winde, or change the mapping state of the
window. Moving a mapped winde may or may not lose the windos contents depending on if
the windav is doscured by nonchildren and if no backing stodists. Ifthe contents of the win-
dow are lost, the X semr generateExpose events. Maving a mapped winde generates

Expose evants on ag formerly obscured windes.

If the override-redirect »ag of the windw is False and some other client has selec$abstruc-
tureRedirectMask on the parent, the X sawgenerates €onfigureRequest event, and no fur
ther processing is performe@@therwise, the winde is moved.

XMoveWindow can generate BadWindow error.
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To change a winde's sze without changing the upptaft coordinate, us&ResizeWindow .

XResizeWhdow (display, w, width, heighf)
Display *display,
Window w;
unsigned intvidth, height,

display SpeciCEes the connection to the Xeserv

w SpeciEes the winglo

width
height Specify the width and height, which are the interior dimensions of the windo
after the call completes.

The XResizeWindow function changes the inside dimensions of the speciEedwyimzto
including its bordersThis function does not change the winds upperleft coordinate or the
origin and does not restack the wimdoChanging the size of a mapped wimdmay lose its con-
tents and generaléxpose events. Ifa mapped windw is made smallerchanging its size gener
atesExpose events on windavs that the mapped winddormerly obscured.

If the override-redirect ag of the windw is False and some other client has selecSabstruc-
tureRedirectMask on the parent, the X sewgenerates €onfigureRequest event, and no fur
ther processing is performedf. either width or height is zero, RadValue error results.

XResizeWindow can generat®adValue and BadWindow errors.

To change the size and location of a wingose XMoveResizeWindow .

XMoveResizeVihdow (display, w, X, y, width, heighi)

Display *display;
Window w;
intx,y;
unsigned intwvidth, height,
display SpeciCEes the connection to the Xeserv
w SpeciEes the wingldo be reconCEgured.
X
y Specify the x and y coordinates, which deEne tgostion of the windw rel-
ative o its parent.
width
height Specify the width and height, which deCEne the interior size of thewvindo

The XMoveResizeWindow function changes the size and location of the speciEedwivitte
out raising it. Moving and resizing a mapped windonay generate alixpose event on the win-
dow. Depending on the mesize and location parameters, wng and resizing a windo may
generateExpose events on windas that the winde formerly obscured.

If the override-redirect »ag of the windw is False and some other client has selec$adbstruc-
tureRedirectMask on the parent, the X sawgenerates €onfigureRequest event, and no fur
ther processing is performe@therwise, the winde size and location are changed.
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XMoveResizeWindow can generat®adValue and BadWindow errors.
To change the border width of avgh window, use XSetWindowBorderWidth.

XSetWindowBorderWdth (display, w, width)
Display *display;
Windowv w;
unsigned inwidth;

display SpeciEes the connection to the Xeserv
w SpeciCEes the wingdo
width SpeciEes the width of the windoordet

The XSetWindowBorderWidth function sets the speciEed wiwtborder width to the speci-
Eed width.

XSetWindowBorderWidth can generate BadWindow error.

3.8. Changing Window Stacking Order

Xlib provides functions that you can use to raisedp circulate, or restack windues.
To raise a windw so that no sibling winde obscures it, us&RaiseWindow .

XRaiseWndow (display, w)
Display *display;
Window w;

display SpeciCEes the connection to the Xeserv
w SpeciEes the winglo

The XRaiseWindow function raises the speciCEed windo the top of the stack so that no sib-
ling window obscures it.If the windavs are rgarded as werlapping sheets of paper stackon a
desk, then raising a windois analogous to maing the sheet to the top of the stacit lraving its
x and y location on the desk constaRaising a mapped windomay generat&xpose evets

for the windav and ary mapped subwindes that were formerly obscured.

If the override-redirect attribte of the windw is False and some other client has seleczdb-
structureRedirectMask on the parent, the X sewgenerates €onfigureRequest event, and
no processing is performe®therwise, the winds is raised.

XRaiseWindow can generate BadWindow error.

To lower a windev so that it does not obscureyasgbling windows, useXLowerWindow .
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XLowerWindow (display, w)
Display *display;
Windowv w;

display SpeciEes the connection to the Xeserv
w SpeciEes the wingo

The XLowerWindow function lovers the speciCEed windto the bottom of the stack so that it
does not obscure amibling windows. Ifthe windavs are rgarded as werlapping sheets of
paper staokd on a desk, thendering a windav is analogous to naing the sheet to the bottom
of the stack bt leaving its x and y location on the desk constdrwering a mapped windo

will generateExpose events on ag windows it formerly obscured.

If the override-redirect attrite of the windw is False and some other client has selecSzdb-
structureRedirectMask on the parent, the X seswgenerates GonfigureRequest event, and
no processing is performe®therwise, the winds is lowered to the bottom of the stack.

XLowerWindow can generate BadWindow error.
To drculate a subwindwe up or down, useXCirculateSubwindows.

XCirculateSubwinduws (display, w, direction)
Display *display;
Windowv w;
int direction;

display SpeciEes the connection to the Xeserv
w SpeciCEes the wingdo

direction SpeciEes the direction (up owdd that you vant to circulate the winda You
can pasRaiseLowest or LowerHighest.

The XCirculateSubwindows function circulates children of the speciEed windothe speci-
(Eed directionlf you specifyRaiseLowest, XCirculateSubwindows raises the lwest mapped
child (if ary) that is occluded by another child to the top of the stéckou specifyLowerHigh-
est, XCirculateSubwindows lowers the highest mapped child (ifyarthat occludes another
child to the bottom of the staclExposure processing is then performed on formerly obscured
windows. If some other client has select®abstructureRedirectMask on the windw, the X
sener generates €irculateRequest event, and no further processing is performéida child is
actually restackd, the X serer generates €irculateNotify event.

XCirculateSubwindows can generat®adValue and BadWindow errors.

To raise the lvest mapped child of a windathat is partially or completely occluded by another
child, useXCirculateSubwindowsUp.
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XCirculateSubwindwsUp (display, w)
Display *display;
Window w;

display SpeciEes the connection to the Xeserv
w SpeciEes the wingo

The XCirculateSubwindowsUp function raises the lgest mapped child of the speciCEed windo
that is partially or completely occluded by another chiftimpletely unobscured children are not
affected. Thids a cowenience function equalent to XCirculateSubwindows with RaiseL.ow-

est speciCEed.

XCirculateSubwindowsUp can generate BadWindow error.

To lower the highest mapped child of a wimdthat partially or completely occludes another
child, useXCirculateSubwindowsDown.

XCirculateSubwindwsDown (display, w)
Display *display;
Window w;

display SpeciCEes the connection to the Xeserv
w SpeciEes the winglo

The XCirculateSubwindowsDown function lovers the highest mapped child of the speciEed
window that partially or completely occludes another chi@bmpletely unobscured children are
not afected. Thids a cowenience function equélent to XCirculateSubwindows with Lower-
Highest speciCEed.

XCirculateSubwindowsDown can generate BadWindow error.
To restack a set of windes from top to bottom, usKRestack Windows.

XRestackVWihdows (display, windows nwindows;
Display *display,
Window windowd];
int nwindows

display SpeciCEes the connection to the Xeserv

windows SpeciEes an array containing the wivglto be restaed.
nwindows SpeciEes the number of windao be restadd.

The XRestackWindows function restacks the winda in the order speciCEed, from top to bot-
tom. Thestacking order of the Erst windn the windavs array is undiécted, lit the other win-
dows in the array are stae#t underneath the Erst wiwdm the order of the arrayThe stacking
order of the other windes is not afected. or each windw in the windav array that is not a
child of the speciEed windoa BadMatch error results.

If the override-redirect attribbite of a windwv is False and some other client has selec$ad-
structureRedirectMask on the parent, the X sawgenerate€onfigureRequest events for
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each windw whose werride-redirect +ag is not set, and no further processing is perforroia-
erwise, the winda's will be restacd in top-to-bottom order

XRestackWindows can generate BadWindow error.

3.9. Changing Window Attributes

Xlib provides functions that you can use to set wimdiiributes. XChangeWindowA ttributes
is the more general function that all® you to set one or more wingda@ittributes preided by the
XSetWindowAttributes structure. Thether functions described in this section allgou to set
one speciCEc windattribute, such as a windos background.

To change one or more attutes for a gien window, use XChangeWindowA ttributes.

XChangeVihdowAttributes @isplay, w, valuemaskattributes)
Display *display;
Window w;
unsigned longyaluemask
XSetWindowAttributes *attributes

display SpeciEes the connection to the Xeserv
w SpeciEes the winglo

valuemask  SpeciCEes which windaittributes are deEned in the attrils agument. This
mask is the bitwise inclug OR of the \alid attritute mask bitsIf valuemask is
zero, the attribtes are ignored and are not referencélde \alues and restric-
tions are the same as fNICreateWindow.

attributes SpeciEes the structure from which thiees (as speciCEed by thtue mask) are
to be talen. Thevalue mask should lva the appropriate bits set to indicate
which attritutes hae been set in the structure (see section 3.2).

Depending on thealuemask, th& ChangeWindowA ttributes function uses the windo
attributes in theXSetWindowAttributes structure to change the speciEed winattributes.
Changing the background does not cause the wimndatents to be changedo repaint the win-
dow and its background, usEClearWindow. Setting the border or changing the background
such that the border tile origin changes causes the border to be rep@htadjing the back-
ground of a root winde to None or ParentRelative restores the defilt background pixmap.
Changing the border of a root wind@o CopyFromParent restores the datilt border pixmap.
Changing the win-graty does not déct the current position of the wingo Changing the back-
ing-store of an obscured winddo WhenMapped or Always, or changing the backing-planes,
backing-pixel, or sae-under of a mapped windomay hare o immediate déct. Changindhe
colormap of a winde (that is, deEning awenap, not changing the contents of tléstng

map) generates GolormapNotify event. Changinghe colormap of a visible wingdomay have
no immediate ééct on the screen because the map may not be installeXkssallCol-
ormap). Changinghe cursor of a root windoto None restores the datilt cursor Whenever
possible, you are encouraged to share colormaps.

Multiple clients can select input on the same wimddheir event masks are maintained sepa-
rately When an eent is generated, it is reported to all interested clieRi@wvever, only one
client at a time can select fSabstructureRedirectMask, ResizeRedirectMask, and Button-
PressMask. If a dient attempts to select yof these gent masks and some other client has
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already selected one BadAccess error results.There is only one do-not-propaig-mask for a
window, not one per client.

XChangeWindowAttributes can generatBadAccess, BadColor, BadCursor, BadMatch,
BadPixmap, BadValue, and BadWindow errors.

To =t the background of a windao a gven pixel, useXSetWindowBackground.

XSetWindowBackgrounddisplay, w, badkground_pixe)
Display *display,
Window w;
unsigned londpadground_pixe]

display SpeciEes the connection to the Xeserv
w SpeciEes the windo

badground_pixel
SpeciEes the pixhat is to be used for the background.

The XSetWindowBackground function sets the background of the windm the speciCEed ik
value. Changinghe background does not cause the windontents to be changeXSetWin-
dowBackground uses a pixmap of undeEned size Elled with #le/pite you passedf you
try to change the background of hiputOnly window, a BadMatch error results.

XSetWindowBackground can generat®adMatch and BadWindow errors.

To =t the background of a windao a gven pixmap, useXSetWindowBackgroundPixmap.

XSetWindowBackgroundPixmapdisplay, w, badkground_pixmap
Display *display;
Window w;
Pixmapbadkground_pixmap

display SpeciEes the connection to the Xeserv
w SpeciEes the windo

badkground_pixmap
SpeciEes the background pixm2gxentRelative, or None.

The XSetWindowBackgroundPixmap function sets the background pixmap of the windo

the speciCEed pixmaphe background pixmap can immediately be freed if no furtkgiodt ref-
erences to it are to be madé.ParentRelative is speciCEed, the background pixmap of the win-
dow's parent is used, or on the root winddhe deéult background is restoredf you try to
change the background of &mputOnly window, a BadMatch error results.If the background

is set toNone, the windav has no de(Ened background.

XSetWindowBackgroundPixmap can generatBadMatch, BadPixmap, and BadWindow
errors.
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Note

XSetWindowBackground and XSetWindowBackgroundPixmap do not change
the current contents of the windo

To change and repaint a windts border to a gien pixel, useXSetWindowBorder.

XSetWindowBorder display, w, border_pixe)

Display *display;

Window w;

unsigned londporder_pixet
display SpeciEes the connection to the Xeserv
w SpeciEes the wingo

border_pixel SpeciCEes the entry in the colormap.

The XSetWindowBorder function sets the border of the winddo the pidel value you specify
If you attempt to perform this on daputOnly window, a BadMatch error results.

XSetWindowBorder can generatBadMatch and BadWindow errors.
To change and repaint the border tile of wegiwindow, use XSetWindowBorderPixmap.

XSetWindowBorderPixmapdisplay, w, border_pixmayp)
Display *display,
Windowv w;
Pixmapborder_pixmap
display SpeciCEes the connection to the Xeserv
w SpeciEes the winglo

border_pixmap
SpeciEes the border pixmapCopyFromParent.

The XSetWindowBorderPixmap function sets the border pixmap of the windo the pixmap
you specify The border pixmap can be freed immediately if no furtlxgtieit references to it
are to be madelf you specify CopyFromParent, a mpy of the parent winde's border pixmap
is used.If you attempt to perform this on daputOnly window, a BadMatch error results.

XSetWindowBorderPixmap can generat@adMatch, BadPixmap, and BadWindow errors.

To =t the colormap of agen window, use XSetWindowColormap.
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XSetWindowColormap fisplay, w, colormap
Display *display;
Windowv w;
Colormapcolormap

display SpeciEes the connection to the Xeserv
w SpeciCEes the wingdo
colormap SpeciEes the colormap.

The XSetWindowColormap function sets the specitEed colormap of the speciEeavwiliu®
colormap must hae the same visual type as the winga@r a BadMatch error results.

XSetWindowColormap can generatBadColor, BadMatch, and BadWindow errors.
To deEne which cursor will be used in a wimdase XDefineCursor .

XDeEneCursod{splay, w, cursor)
Display *display,
Window w;
Cursorcursor;
display SpeciCEes the connection to the Xeserv
w SpeciEes the winglo
cursor SpeciCEes the cursor that is to be display®bne.

If a cursor is set, it will be used when the pointer is in the windbthe cursor iNone, itis
equivalent to XUndefineCursor .

XDefineCursor can generatBadCursor and BadWindow errors.
To undeEne the cursor in aag window, use XUndefineCursor.

XUndeEneCursattisplay, w)

Display *display,

Window w;
display SpeciEes the connection to the Xeserv
w SpeciEes the winglo

The XUndefineCursor function undoes the fefct of a pregious XDefineCursor for this win-
dow. When the pointer is in the windpthe parens aursor will nov be uised. Orthe root win-
dow, the deéult cursor is restored.

XUndefineCursor can generate BadWindow error.
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Chapter 4

Window Information Functions

After you connect the display to the X senand create a windg you can use the Xlib windo
information functions to:

f (btain information about a wingo

f Translate screen coordinates

f Manipulate property lists

f (btain and change windoproperties
f Manipulate selections

4.1. Obtaining Window Information

Xlib provides functions that you can use to obtain information about the witrde, the win-
dow's aurrent attrilutes, the winde's aurrent geometryor the current pointer coordinates.
Because theare most frequently used by windananagers, these functions all return a status to
indicate whether the windostill exists.

To dbtain the parent, a list of children, and number of children fovengvindow, use XQuery-
Tree.

Status XQueryfiee display, w, root_return, parent_return, children_ieturn, nchildren_ieturn)
Display *display;
Window w;
Windaw *root_return;
Window *parent_teturn;
Window **children_ieturn;
unsigned int hchildren_eturn;

display SpeciEes the connection to the Xeserv

w SpeciEes the wingavhose list of children, root, parent, and number of children
you want to obtain.

root_return Returns the root winda
parent_eturn Returns the parent windo

children_eeturn
Returns the list of children.

nchildren_ieturn
Returns the number of children.

The XQueryTree function returns the root ID, the parent wimdtD, a pointer to the list of chil-
dren windavs (NULL when there are no children), and the number of children in the list for the
speciEed windo The children are listed in current stacking ordierm bottom-most (Erst) to
top-most (last). XQueryTree returns zero if itdils and nonzero if it succeedso free a non-
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NULL children list when it is no longer needed, USEree.
XQueryTree can generate BadWindow error.

To dbtain the current attrilies of a gien window, use XGetWindowAttributes.

Status XGetWhdowAttributes @display, w, window_attritutes_eturn)
Display *display,
Window w;
XWindowAttributes *window_attritutes_eturn;
display SpeciCEes the connection to the Xeserv
w SpeciEes the winglavhose current attriltes you vant to obtain.

window_attriutes_eturn
Returns the speciEed wind® atributes in theXWindowA ttributes structure.

The XGetWindowAttributes function returns the current atttites for the speciCEed windto
an XWindowAttributes structure.

typedef struct {

intx,y;

int width, height;

int border_width;

int depth;

Visual *visual;

Window root;

int class;

int bit_gravity;

int win_gravity;

int backing_store;
unsigned long backing_planes;
unsigned long backing_ pk
Bool save_under;
Colormap colormap;

Bool map_installed;

int map_state;

long all_event_masks;

long your_@ent_mask;
long do_not_propagie _mask;
Bool override_redirect;
Screen *screen;

/* location of windav */

/* width and height of windw */

/* border width of windav */

/* depth of windav */

/* the associated visual structure */

[* root of screen containing windo*/

/* InputOutput, InputOnly*/

/* one of the bit gnaty values */

/* one of the winde gravity values */

/* NotUseful, WhenMapped, Alays */

[* planes to be preseed if possible */

/* value to be used when restoring planes */
[*boolean, should bits under beved? */

/* color map to be associated with wirvd®/

/* boolean, is color map currently installed*/

/* IsUnmapped, IsUviewable, IsMewable */
/*set of @ents all people hae interest in*/
/*my event mask */
I’set of @ents that should not propatg */
/*boolean alue for averride-redirect */

/* back pointer to correct screen */

} X WindawAttributes;

The x and y members are set to the ugetrouter corner relate o the parent winda's arigin.
The width and height members are set to the inside size of thewyinoloncluding the border
The border_width member is set to the wiwtbborder width in piels. Thedepth member is set
to the depth of the windo(that is, bits per pil for the object).The visual member is a pointer
to the screes'associatedVisual structure. Theoot member is set to the root winvdof the
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screen containing the windo The class member is set to the wintlddass and can be either
InputOutput or InputOnly.

The bit_graity member is set to the windbs hit gravity and can be one of the folling:

ForgetGravity EastGravity
NorthWestGravity SouthWestGravity
NorthGravity SouthGravity
NorthEastGravity SouthEastGravity
WestGravity StaticGravity
CenterGravity

The win_graity member is set to the windts window gravity and can be one of the folling:

UnmapGravity EastGravity
NorthWestGravity SouthWestGravity
NorthGravity SouthGravity
NorthEastGravity SouthEastGravity
WestGravity StaticGravity
CenterGravity

For additional information on gnaty, see section 3.2.3.

The backing_store member is set to indicat® tiee X serer should maintain the contents of a
window and can beWhenMapped, Always, or NotUseful. The backing_planes member is set
to indicate (with bits set to 1) which bit planes of the wimdiold dynamic data that must be pre-
sened in backing_stores and duringgsaunders. Théacking_pixl member is set to indicate
what values to use for planes not set in backing_planes.

The sae_under member is set true or False. The colormap member is set to the colormap
for the speciCEed wind@nd can be a colormap ID &NNone. The map_installed member is set to
indicate whether the colormap is currently installed and cdfrbe or False. The map_state
member is set to indicate the state of the windiod can bdsUnmapped, IsUnviewable, or
IsViewable. IsUnviewable is used if the winde is mapped bit some ancestor is unmapped.

The all_&ent_masks member is set to the bitwise insleI€IR of all event masks selected on the
window by all clients. The your_gent_mask member is set to the bitwise inclastR of all

event masks selected by the querying cliefihe do_not_propade mask member is set to the
bitwise inclusve OR of the set of gents that should not propatg.

The override_redirect member is set to indicate whether this winoerrides structure control
facilities and can bdrue or False. Window manager clients should ignore the windid this
member isTrue.

The screen member is set to a screen pointer thegt yu a back pointer to the correct screen.
This males it easier to obtain the screen information withowuirfzgto loop @er the root windav
(Eelds to see which (Eeld matches.

XGetWindowAttributes can generat®adDrawable and BadWindow errors.

To dbtain the current geometry of argn drawable, useXGetGeometry.
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Status XGetGeometfgisplay, d, root_return, x_return, y_return, width_return,
height_eturn, border_width_eturn, depth_eturn)
Display *display,
Drawabled;
Window *root_return;
int *x_return, *y_return;
unsigned int tvidth_return, *height_eturn;
unsigned int border_width_eturn;
unsigned int depth_eturn;

display SpeciEes the connection to the Xeserv

d SpeciEes the drable, which can be a windoor a pxmap.

root_return Returns the root winda

X_return

y_return Return the x and y coordinates that deEne the location of wabldraFor a
window, these coordinates specify the upfedt outer corner relate  its par
ent's aigin. For pixmaps, these coordinates angagls zero.

width_return

height_eturn Return the dnaable's dmensions (width and heightf-or a window, these
dimensions specify the inside size, not including the border

border_width_eturn
Returns the border width in gals. Ifthe dravable is a pixmap, it returns zero.

depth_eturn  Returns the depth of the dvable (bits per piel for the object).

The XGetGeometry function returns the root wineoand the current geometry of the diable.
The geometry of the dnable includes the x and y coordinates, width and height, border width,
and depth.These are described in thggament list. It is legd to pass to this function a windo
whose class i¥nputOnly .

XGetGeometry can generate BadDrawable error.

4.2. Translating Screen Coordinates

Applications sometimes need to perform a coordinate transformation from the coordinate space of
one windav to another windav or need to determine which windothe pointing deice is in.
XTranslateCoordinates and XQueryPointer fulEll these needs (andb@ ary race conditions)

by asking the X semr to perform these operations.

To translate a coordinate in one windto the coordinate space of another winwglase XTrans-
lateCoordinates.
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Bool XTranslateCoordinatedisplay, src_w, dest_w src_x, src_y, dest_x_eturn,
dest_y eturn, child_return)
Display *display,
Windaw src_w, dest_w
int src_x, src_y;,
int *dest_x_eturn, *dest_y_eturn;
Window *child_return;

display SpeciCEes the connection to the Xeserv

Src_w SpeciEes the source windo

dest_w SpeciCEes the destination wiwdo

src_x

src_y Specify the x and y coordinates within the source windo

dest_x_eturn
dest_y eturn Return the x and y coordinates within the destination windo

child_return  Returns the child if the coordinates are contained in a mapped child of the desti-
nation windav.

If XTranslateCoordinates returnsTrue, it takes the src_x and src_y coordinates retath the
source windw/'s arigin and returns these coordinates to dest_x_return and dest_y_retuke relati
to the destination windds aigin. If XTranslateCoordinates returnsFalse, sic_w and dest_w
are on diferent screens, and dest_x_return and dest_y_return arelk#re.coordinates are con-
tained in a mapped child of dest_that child is returned to child_retur®therwise, child_return

is set toNone.

XTranslateCoordinates can generate BadWindow error.

To dbtain the screen coordinates of the pointer or to determine the pointer coordinates toetati
speciEed windg use XQueryPointer .
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Bool XQueryPointefdisplay, w, root_return, child_return, root_x_teturn, root_y_teturn,
win_x_ieturn, win_y ieturn, mask_eturn)
Display *display,
Window w;
Windaw *root_return, *child_return;
int *root_x_teturn, *root_y_return;
int *win_x_eturn, *win_y_eturn;
unsigned int mask_eturn;

display SpeciEes the connection to the Xeserv

w SpeciEes the windo

root_return Returns the root windwthat the pointer is in.

child_return  Returns the child wind® that the pointer is located in, ifyan

root_x_return
root_y eturn Return the pointer coordinates redatio the root windev's aigin.

win_Xx_leturn
win_y eturn Return the pointer coordinates relatio the speciCEed wingo

mask_eturn  Returns the current state of the modi@gs nd pointer lttons.

The XQueryPointer function returns the root wineothe pointer is logically on and the pointer
coordinates relate © the root windav's arigin. If XQueryPointer returnsFalse, the pointer is
not on the same screen as the speciCEedwyiadd XQueryPointer returnsNone to

child_return and zero to win_x_return and win_y_retufnXQueryPointer returnsTrue, the
pointer coordinates returned to win_x_return and win_y_return areveetatihe origin of the
speciEed windo In this case XQueryPointer returns the child that contains the pointeany,
or elseNone to child_return.

XQueryPointer returns the current logical state of thetioard luttons and the modiEek in
mask_return. Isets mask_return to the bitwise inclesiOR of one or more of thediton or
modiCEerédy Htmasks to match the current state of the mouws®hbs and the modiEenk.

Note that the logical state of avilee (as seen through Xlib) may lag theypical state if deice
event processing is frozen (see section 12.1).

XQueryPointer can generate BadWindow error.

4.3. Properties and Atoms

A property is a collection of named, typed datde windav system has a set of predeEned prop-
erties (for @ample, the name of a wingdpsze hints, and so on), and users can de@Gnatlzar
arbitrary information and associate it with wing Eachproperty has a name, which is an ISO
Latin-1 string. For each named propertg wnique identiEer (atom) is associated witliprop-

erty also has a type, for@mple, string or ini@er. These types are also indicated using atoms, so
arbitrary nev types can be deEnddata of only one type may be associated with a single prop-
erty name.Clients can store and retvie properties associated with winge. For efEciengrea-
sons, an atom is used rather than a character stKimternAtom can be used to obtain the

atom for property names.

A property is also stored in one ofvesal possible formatsThe X serer can store the informa-
tion as 8-bit quantities, 16-bit quantities, or 32-bit quantitigss permits the X seer to present
the data in the byte order that the cliexpects.
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Note

If you deEne further properties of comyilge, you must encode and decode them
yourself. Theséunctions must be carefully written if there to be portableFor
further information about o to write a library &tension, see appendix C.

The type of a property is deEned by an atom, whickisaftr arbitrary &tension in this type
scheme.

Certain property names are prede@Ened in therdercommonly used functionghe atoms for

these properties are deEnedXd KXatom.h>. To avoid hame clashes with user symbols, the
#define name for each atom has the XA_ pre@ox.an explanation of the functions that let you
get and set much of the information stored in these predeEned properties, see chapter 14.

The core protocol imposes no semantics on these property namssniantics are speciCEed in
other X Consortium standards, such aslther-Client Communication Caentions Manuaand
the X Logical Font Description Coventions

You can use properties to communicate other information between applicafibagunctions
described in this section let you deEwe preperties and get the unique atom IDs in your appli-
cations.

Although aly particular atom can lva some client interpretation within each of the name spaces,
atoms occur in Bwstinct name spaces within the protocol:

f Slections

f Roperty names

f Roperty types

f Font properties

f Type of aClientMessage event (none are tilt into the X serer)

The huilt-in selection property names are:

PRIMARY
SECONDARY

The huilt-in property names are:

CUT_BUFFERO RESOURCE_MARGER
CUT_BUFFER1 WM_CLASS
CUT_BUFFER2 WM_CLIENT_MACHINE
CUT_BUFFER3 WM_COLORMAP_WIND@/S
CUT_BUFFER4 WM_COMMAND
CUT_BUFFER5 WM_HINTS
CUT_BUFFERG6 WM_ICON_MME
CUT_BUFFER? WM_ICON_SIZE
RGB_BEST_MAP WM_MME
RGB_BLUE_MAP WM_NORMAL_HINTS
RGB_DERULT_MAP WM_PROTOCOLS
RGB_GRA’_MAP WM_STATE
RGB_GREEN_MAP WM_TRANSIENT_FOR
RGB_RED_MAP WM_ZOOM_HINTS
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The huilt-in property types are:

ARC POINT

ATOM RGB_COLOR_MAP
BITMAP RECTANGLE
CARDINAL STRING
COLORMAP VISWALID
CURSOR WINDQV
DRAWABLE WM_HINTS

FONT WM_SIZE_HINTS
INTEGER

PIXMAP

The huilt-in font property names are:

MIN_SPACE STRIKEOUT _DESCENT
NORM_SRCE STRIKEOUT _ASCENT
MAX_SPACE ITALIC_ANGLE
END_SRCE X_HEIGHT
SUPERSCRIPT_X QAD_WIDTH
SUPERSCRIPT_Y WEIGHT
SUBSCRIPT_X POINT_SIZE
SUBSCRIPT_Y RESOLUTION
UNDERLINE_POSITION COPYRIGHT
UNDERLINE_THICKNESS NQTICE

FONT_NAME FAMILY_NAME
FULL_NAME CAP_HEIGHT

For further information about font properties, see section 8.5.
To return an atom for a gén name, use&InternAtom.

Atom XlinternAtom(display, atom_nameonly_if eists)
Display *display;
char *atom_name
Bool only_if_eists;

display SpeciEes the connection to the Xeserv
atom_name SpeciCEes the name associated with the atomamueiurned.
only if «ists SpeciEes a Booleaalue that indicates whether the atom must be created.

The XInternAtom function returns the atom identiCEer associated with the speciCEed atom_name
string. Ifonly_if_exists isFalse, the atom is created if it does naist. Therefore XInter-

nAtom can returnNone. If the atom name is not in the Host Portable Character Encoding, the
result is implementation-dependetdppercase andeercase matter; the stringshing"”,

“Thing", and “thinG" all designate dierent atoms.The atom will remain deEnedbe dter the

client's cnnection closeslt will become unde@®ned only when the last connection to the X

sener closes.
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XInternAtom can generat®adAlloc and BadValue errors.
To return atoms for an array of names, XdaternAtoms.

Status XinternAtom@&isplay, names count, only_if eists atoms_eturn)
Display *display;
char *names
int count,
Bool only_if_eists;
Atom *atoms_eturn;

display SpeciCEes the connection to the Xeserv
names SpeciCEes the array of atom names.
count SpeciEes the number of atom names in the array

only_if_eists SpeciEes a Booleaalue that indicates whether the atom must be created.
atoms_eturn Returns the atoms.

The XInternAtoms function returns the atom identiCEers associated with the speci®ed names.
The atoms are stored in the atoms_return array supplied by the &aling this function is
equiaent to callingXInternAtom for each of the names in turn with the specidakd\of

only_if exists, hut this function minimizes the number of round-trip protocahanges between
the client and the X seev

This function returns a nonzero status if atoms are returned for all of the names; otherwise, it
returns zero.

XInternAtoms can generat®adAlloc and BadValue errors.
To return a name for aggn aom identiCEeuse XGetAtomName.

char *XGetAtomNamédisplay atom)
Display *display,
Atom atom;
display SpeciEes the connection to the Xeserv
atom SpeciEes the atom for the property name you meturned.

The XGetAtomName function returns the name associated with the speciEed latben data
returned by the seev is in the Latin Portable Character Encoding, then the returned string is in
the Host Portable Character Encodir@therwise, the result is implementation-dependént.

free the resulting string, caXFree.

XGetAtomName can generate BadAtom error.

To return the names for an array of atom identiCEersXGe¢AtomNames.
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Status XGetAtomNamésdisplay, atoms count, names_eturn)
Display *display;
Atom *atoms
int count,
char **names_eturn;

display SpeciEes the connection to the Xeserv
atoms SpeciEes the array of atoms.

count SpeciEes the number of atoms in the array
names_eturn Returns the atom names.

The XGetAtomNames function returns the names associated with the speciCEed dtioens.
names are stored in the names_return array supplied by the Eallling this function is equi
alent to callingXGetAtomName for each of the atoms in turnytthis function minimizes the
number of round-trip protocolkehanges between the client and the X serv

This function returns a nonzero status if names are returned for all of the atoms; otherwise, it
returns zero.

XGetAtomNames can generate BadAtom error.

4.4. Obtaining and Changing Window Properties

You can attach a property list teey window. Each property has a name, a type, andlaer

(see section 4.3)The walue is an array of 8-bit, 16-bit, or 32-bit quantities, whose interpretation
is left to the clients.The typechar is used to represent 8-bit quantities, the tyip@rt is used to
represent 16-bit quantities, and the typrg is used to represent 32-bit quantities.

Xlib provides functions that you can use to obtain, change, update, or interchange piogo
erties. Inaddition, Xlib pravides other utility functions for inteclient communication (see chap-
ter 14).

To dbtain the type, format, ancble of a property of agen window, use XGetWindowProp-
erty.
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int XGetWindowProperty @isplay, w, property, long_ofset, long_length delete req_type

actual_type_eturn, actual_format_eturn, nitems_eturn, bytes_after eturn,
prop_return)

Display *display,

Window w;

Atom property;

longlong_ofset, long_length

Bool delete

Atomreq_type

Atom *actual_type_eturn;

int *actual format_eturn;

unsigned long fitems_eturn;

unsigned long bytes_after aturn;

unsigned char *prop_return;

display SpeciEes the connection to the Xeserv
w SpeciEes the windavhose property you ant to obtain.
property SpeciEes the property name.

long_ofset SpeciEes thefeét in the speciEed property (in 32-bit quantities) where the data
is to be retriged.

long_length  SpeciCEes the length in 32-bit multiples of the data to bevedtrie

delete SpeciEes a Booleaalue that determines whether the property is deleted.
req_type SpeciEes the atom identiCEer associated with the property AmpdPooperty-
Type.

actual_type_eturn
Returns the atom identiCEidrat deEnes the actual type of the property

actual_format_eturn
Returns the actual format of the property

nitems_eturn Returns the actual number of 8-bit, 16-bit, or 32-bit items stored in the
prop_return data.

bytes_after eturn
Returns the number of bytes remaining to be read in the property if a partial read
was performed.

prop_return  Returns the data in the speciEed format.

The XGetWindowProperty function returns the actual type of the property; the actual format of
the property; the number of 8-bit, 16-bit, or 32-bit items transferred; the number of bytes remain-
ing to be read in the property; and a pointer to the data actually retuXi@etWindowProp-

erty sets the return guments as foll@s:

f If the speciCEed property does nagteor the speciCEed windoXGetWindowProperty
returnsNone to actual_type_return and thelue zero to actual_format_return and
bytes_after_return. Thaitems_return gument is emptyIn this case, the deletegarment
is ignored.

f If the speciCEed propertists hut its type does not match the speciEed ¥etWin-
dowProperty returns the actual property type to actual_type_return, the actual property
format (never zero) to actual_format_return, and the property length in bytes {Ethe
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actual_format_return is 16 or 32) to bytes_after_retiiralso ignores the deletegarment.
The nitems_return gument is empty

f If the speciCEed properiyists and either you assigimyPropertyType to the req_type
argument or the speci(Eed type matches the actual propertXye@¥indowProperty
returns the actual property type to actual_type_return and the actual property forraat (ne
zero) to actual_format_returnt also returns aalue to bytes_after_return and
nitems_return, by deEning the falllog values:

N = actual length of the stored property in bytes
(even if the format is 16 or 32)
I =4 *long_ofset

T=N-I
L = MINIMUM(T, 4 * long_length)
A=N-(I+L)

The returned alue starts at byte inge in the property (indeng from zero), and its length
in bytes is L. If the value for long_dEet causes L to be gaive, a BadValue error results.
The \alue of bytes_after_return is AMiig the number of trailing unread bytes in the
stored property

If the returned format is 8, the returned data is representedles array If the returned format

is 16, the returned data is represented eimat array and should be cast to that type to obtain the
elements. Ithe returned format is 32, the returned data is representelbag array and should

be cast to that type to obtain the elements.

XGetWindowProperty always allocates onexéra byte in prop_return Yen if the property is
zero length) and sets it to zero so that simple properties consisting of characters de tmolbda
copied into yet another string before use.

If delete isTrue and bytes_after_return is zet¥(GGetWindowProperty deletes the property
from the windaev and generates BropertyNotify event on the winda.

The function return8$uccess if it executes successfullyTo free the resulting data, uX&ree.
XGetWindowProperty can generat®adAtom, BadValue, and BadWindow errors.

To dbtain a gven window's property list, uséXListProperties.

Atom *XListPropertiegdisplay, w, num_pop_return)
Display *display,
Window w;
int *num_pop_return;
display SpeciCEes the connection to the Xeserv
w SpeciEes the wingavhose property list you ant to obtain.

num_pop_return
Returns the length of the properties array

The XListProperties function returns a pointer to an array of atom properties that are deCEned for
the speciCEed wingdar returns NULL if no properties were foundo free the memory allocated
by this function, us&Free.

XListProperties can generate BadWindow error.
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To change a property of awgn window, use XChangeProperty .

XChangePropertydisplay, w, property, type, format, mode data, nelementy
Display *display,
Window w;
Atom property, type;
int format;
int mode
unsigned chardata;
int nelements

display SpeciEes the connection to the Xeserv

w SpeciCEes the windavhose property you ant to change.

property SpeciEes the property name.

type SpeciEes the type of the propefitje X serer does not interpret the typatb
simply passes it back to an application that later céletWindowProperty .

format SpeciCEes whether the data should eedes a list of 8-bit, 16-bit, or 32-bit

guantities. Possibledlues are 8, 16, and 3Zhis information allavs the X

sener to correctly perform byte-sap operations as necessalfythe format is
16-bit or 32-bit, you musteplicitly cast your data pointer to an (unsigned char *)
in the call toXChangeProperty.

mode SpeciEes the mode of the operatiou can pasPropModeReplace, Prop-
ModePrepend, or PropModeAppend.
data SpeciEes the property data.

nelements SpeciEes the number of elements of the speciEed data format.

The XChangeProperty function alters the property for the speciEed winatal causes the X
sener to generate RropertyNotify event on that windw. XChangeProperty performs the fol-
lowing:

f f mode isPropModeReplace, XChangeProperty discards the préous property alue
and stores the medata.

f f mode isPropModePrepend or PropModeAppend, XChangeProperty inserts the
speciEed data before thgibring of the gisting data or onto the end of thesting data,
respectrely. The type and format must match theéséing property alue, or aBadMatch
error results.If the property is undeEned, it is treated as deEned with the correct type and
format with zero-length data.

If the speciCEed format is 8, the property data mustharaarray If the speciCEed format is 16,
the property data must beshort array If the speciCEed format is 32, the property data must be a
long array

The lifetime of a property is not tied to the storing clieRtoperties remain untilkglicitly

deleted, until the winde is destrgyed, or until the selr resets.For a dscussion of what hap-
pens when the connection to the X serig closed, see section 2:Bhe maximum size of a prop-
erty is serer dependent and caary dynamically depending on the amount of memory theeserv
has aailable. (Ifthere is insufEcient space BadAlloc error results.)

X ChangeProperty can generat®adAlloc, BadAtom, BadMatch, BadValue, and BadWin-
dow errors.
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To rotate a winde's property list, useXRotateWindowProperties .

XRotateWndowPropertiesdisplay, w, properties num_pop, npositiong
Display *display,
Window w;
Atom propertieq];
int num_pop;
int npositions

display SpeciEes the connection to the Xeserv

w SpeciCEes the wingdo

properties SpeciEes the array of properties that are to be rotated.
num_pop SpeciEes the length of the properties array

npositions SpeciEes the rotation amount.

The XRotateWindowProperties function allavs you to rotate properties on a windand

causes the X seev to generat®ropertyNotify events. Ifthe property names in the properties

array are vieed as being numbered starting from zero and if there are num_prop property names
in the list, then thealue associated with property name | becomesdhe\associated with prop-

erty name (I + npositions) mod N for all | from zero to N - The efect is to rotate the states by
npositions places around the virtual ring of property names (right forymasitositions, left for
negaive rpositions). Ifnpositions mod N is nonzero, the X sergenerates BropertyNotify

event for each property in the order thatytaee listed in the arraylf an @aom occurs more than

once in the list or no property with that name is deEned for thewyiadadMatch error

results. Ifa BadAtom or BadMatch error results, no properties are changed.

XRotateWindowProperties can generat®adAtom, BadMatch, and BadWindow errors.
To delete a property on awgn window, use XDeleteProperty .

XDeletePropertydisplay, w, property)
Display *display,
Window w;
Atom property,
display SpeciCEes the connection to the Xeserv
w SpeciEes the windavhose property you ant to delete.
property SpeciEes the property name.

The XDeleteProperty function deletes the speciEed property only if the propetydedEned on
the speciEed wind@nd causes the X sawto generate RropertyNotify event on the windws
unless the property does naoist.

XDeleteProperty can generatBadAtom and BadWindow errors.

4.5. Selections

Selections are one method used by applicationsdioamge dataBy using the property mecha-
nism, applications carkehange data of arbitrary types and cagatiate the type of the dat&
selection can be thought of as an indirect property with a dynamic Tyya.is, rather than
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having the property stored in the X servthe property is maintained by some client (thwer).
A selection is global in nature (considered to belong to the ugdyebmaintained by clients)
rather than being préte to a particular winde subhierarcly or a particular set of clients.

Xlib provides functions that you can use to set, get, or requegtrsmn of selectionsThis

allows applications to implement the notion of current selection, which requires that notiCEcation
be sent to applications when ¥t longer avn the selection Applications that support selection
often highlight the current selection and so must be informed when another application has
acquired the selection so thatytrean unhighlight the selection.

When a client asks for the contents of a selection, it speciCEes a seleggioiypar This taget
type can be used to control the transmitted representation of the cotanggample, if the
selection isthe last thing the user clied on' and that is currently an image, then they&rtype
might specify whether the contents of the image should be sent in XY format or Z format.

The taget type can also be used to control the class of contents transmittegyfmies asking

for the “looks" (fonts, line spacing, indentation, and so forth) of a paragraph selection, not the
text of the paragraphThe taget type can also be used for other purpo3é® protocol does not
constrain the semantics.

To st the selectionwner, use XSetSelectionOwner .

XSetSelectionOwnedjsplay, selection owner, time)
Display *display,
Atom selection
Window owner,

Timetime;
display SpeciCEes the connection to the Xeserv
selection SpeciEes the selection atom.
owner SpeciEes thevaoer of the speciCEed selection atdfou can pass a windo or
None.
time SpeciEes the tim¥ou can pass either a timestamp@arrentTime.

The XSetSelectionOwner function changes theamer and last-change time for the specitEed
selection and has nofett if the speciEed time is earlier than the current last-change time of the
speciCEed selection or is later than the current Xisemve. Otherwise, the last-change time is

set to the speciCEed time, withrrentTime replaced by the current sentime. If the avner

window is eciCEed aNone, then the wner of the selection becomdene (that is, no wner).
Otherwise, thewner of the selection becomes the clierdoaiting the request.

If the neav owner (whether a client dN¥one) is not the same as the curremtreer of the selection
and the currentwner is notNone, the current wner is sent &electionClear event. If the client
that is the wner of a selection is later terminated (that is, its connection is closed) or Vitiee o
window it has speciCEed in the request is later dexiydhe wner of the selection automatically
reverts to None, but the last-change time is nofexdfted. Theselection atom is uninterpreted by
the X serer. XGetSelectionOwner returns the wner windav, which is reported irSelection-
Request andSelectionClear events. Selectionare global to the X seev.

XSetSelectionOwner can generatBadAtom and BadWindow errors.

To return the selectiorvener, use XGetSelectionOwner .

71



Window XGetSelectionOwnedjsplay, selectior)
Display *display;
Atom selection
display SpeciEes the connection to the Xeserv
selection SpeciEes the selection atom wheggeo you vant returned.

The XGetSelectionOwner function returns the windw ID associated with the windothat cur
rently avns the speciCEed selectidihno selection vas speciCEed, the function returns the constant
None. If None is returned, there is nonmer for the selection.

XGetSelectionOwner can generate BadAtom error.
To request coversion of a selection, us€ConvertSelection .

XCorvertSelection fisplay, selection target, property, requestor, time)
Display *display;
Atom selection targedt;
Atom property;
Window requestot
Timetime;
display SpeciCEes the connection to the Xeserv
selection SpeciEes the selection atom.
target SpeciEes the gt atom.
property SpeciEes the property nanYeu adso can pas®one.
requestor SpeciEes the requestor

time SpeciEes the tim¥ou can pass either a timestamp@uarrentTime.

XConvertSelection requests that the speciEed selection bexted to the speciEedgat type:

f If the speciCEed selection haswaney, the X serer sends &electionRequest event to that
owner.

f f no owner for the speciEed selectiaises, the X sersr generates SelectionNotify
event to the requestor with properlyone.

The aguments are passed on unchanged in either oivémese Theraare two predeEned selec-
tion atoms: PRIMAR and SECONIARY.

XConvertSelection can generatBadAtom and BadWindow errors.
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Chapter 5

Pixmap and Cursor Functions

Once you hee mnnected to an X sesy you can use the Xlib functions to:
f Qeate and free pixmaps
f Qeate, recolgrand free cursors

5.1. Creating and Freeing Pixmaps

Pixmaps can only be used on the screen on whighwbee createdPixmaps are dfscreen

resources that are used farious operations, such as de(Ening cursors as tiling patterns or as the
source for certain raster operatioddost graphics requests can operate either on a windon

a pxmap. Abitmap is a single bit-plane pixmap.

To aeate a pixmap of aggn sze, useXCreatePixmap.

Pixmap XCreatePixmdlisplay, d, width, height, depth
Display *display,
Drawable d;
unsigned intvidth, height,
unsigned indepth

display SpeciEes the connection to the Xeserv

d SpeciCEes which screen the pixmap is created on.

width

height Specify the width and height, which deEne the dimensions of the pixmap.
depth SpeciEes the depth of the pixmap.

The XCreatePixmap function creates a pixmap of the width, height, and depth you speciCEed and
returns a pixmap ID that identiEedlttis valid to pass adnputOnly window to the dravable
argument. Thevidth and height uments must be nonzero, oBadValue error results.The

depth agument must be one of the depths supported by the screen of the speci@idd, dnaa
BadValue error results.

The serer uses the speciEedveaidle to determine on which screen to create the pixnide.
pixmap can be used only on this screen and only with othesadies of the same depth (see
XCopyPlane for an exception to this rule).The initial contents of the pixmap are undeEned.

XCreatePixmap can generat®adAlloc, BadDrawable, and BadValue errors.

To free all storage associated with a speciCEed pixmaKFKrsePixmap.
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XFreePixmapdisplay, pixmap)
Display *display;
Pixmappixmap

display SpeciEes the connection to the Xeserv
pixmap SpeciEes the pixmap.

The XFreePixmap function Erst deletes the association between the pixmap ID and the pixmap.
Then, the X semr frees the pixmap storage when there are no referencestweipixmap
should nger be referenced agn.

XFreePixmap can generate BadPixmap error.

5.2. Creating, Recoloring, and Freeing Cursors

Each windw can hae a dfferent cursor deEned for Whenever the pointer is in a visible win-
dow, it is st to the cursor deEned for that wimddf no cursor was deEned for that winvddhe
cursor is the one deEned for the parent windo

From X's perspectre, a aursor consists of a cursor source, mask, colors, and a holEp@imask
pixmap determines the shape of the cursor and must be a depth dihensource pixmap must
have a épth of one, and the colors determine the colors of the solire=hotspot deEnes the
point on the cursor that is reported when a pointenteoccurs. There may be limitations

imposed by the hardave on cursors as to size and whether a mask is implemented.
XQueryBestCursor can be used to End out what sizes are pos3idge is a standard font for
creating cursors,ui Xlib provides functions that you can use to create cursors from an arbitrary
font or from bitmaps.

To caeate a cursor from the standard cursor font,Xl€eeateFontCursor .

#include <X11/cursorfont.h>

Cursor XCreatebntCursor flisplay, shape

Display *display;

unsigned inshape
display SpeciEes the connection to the Xeserv
shape SpeciEes the shape of the cursor

X provides a set of standard cursor shapes in a special font named @ppbications are
encouraged to use this inteck for their cursors because the font can be customized for the indi-
vidual display type.The shape gument speciEes which glyph of the standard fonts to use.

The hotspot comes from the information stored in the cursor fidme. initial colors of a cursor
are a black forground and a white background (S€RecolorCursor). For further information
about cursor shapes, see appendix B.

XCreateFontCursor can generat®adAlloc and BadValue errors.

To aeate a cursor from font glyphs, uX€reateGlyphCursor.
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Cursor XCreateGlyphCursdisplay, source_font mask_fontsource_dar, mask_bar,
foregound_color, badkground_colo))
Display *display,
Font souice_font mask_font
unsigned insouice_dar, mask_bar;
XColor *foregound_color,
XColor *badkground_color,

display SpeciCEes the connection to the Xeserv
soucce_font  SpeciEes the font for the source glyph.
mask_font SpeciEes the font for the mask glypiNone.
soucce_dar  SpeciEes the character glyph for the source.
mask_bar SpeciCes the glyph character for the mask.

foreground_color
SpeciEes the RGRBIves for the forground of the source.

badkground_color
SpeciCEes the RGBIlves for the background of the source.

The XCreateGlyphCursor function is similar toXCreatePixmapCursor except that the source
and mask bitmaps are obtained from the speciEed font glijphsource_char must be a
deEned glyph in source_font, dalValue error results.If mask_font is gren, mask_char

must be a deCEned glyph in mask_font, BadValue error results.The mask_font and character
are optional.The origins of the source_char and mask_char (if deEned) glyphs are positioned
coincidently and deEne the hotspdie source_char and mask_char need nat thee same
bounding box metrics, and there is no restriction on the placement of the hotspat telkat
bounding bors. Ifno mask_char is gen, all pixels of the source are displayedou can free

the fonts immediately by callin§FreeFont if no further eplicit references to them are to be
made.

For 2-byte matrix fonts, the 16-bitalue should be formed with the bytel member in the most sig-
niEcant byte and the byte2 member in the least signiCEcant byte.
XCreateGlyphCursor can generatBadAlloc, BadFont, and BadValue errors.

To aeate a cursor from twhitmaps, us& CreatePixmapCursor .
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Cursor XCreatePixmapCurdalisplay, source, mask foregound_color, badkground_color, X, y)
Display *display;
Pixmapsource;
Pixmapmask
XColor *foregound_color,
XColor *badkground_color
unsigned ink, y;

display SpeciCEes the connection to the Xeserv
source SpeciEes the shape of the source cursor
mask SpeciCEes the cursoghurce bits to be displayed done.

foreground_color
SpeciEes the RGRIves for the forground of the source.

badground_color
SpeciEes the RGRBIves for the background of the source.

y Specify the x and y coordinates, which indicate the hotspotwelatthe
sources aigin.

The XCreatePixmapCursor function creates a cursor and returns the cursor ID associated with
it. Theforeground and background RGRlues must be speciCEed usingdiarend_color and
background_colgreven if the X serer only has &taticGray or GrayScale screen. Théore-

ground color is used for the pils set to 1 in the source, and the background color is used for the
pixels set to 0.Both source and mask, if speciCEed, muat tepth one (or BadMatch error

results) it can hae ay root. Themask agument de(Enes the shape of the cul@o pixels set

to 1 in the mask deEne which sourcelpigre displayed, and the gig set to 0 deEne which pix-
els are ignoredIf no mask is gien, all pixels of the source are displayetihe mask, if present,
must be the same size as the pixmap de(Ened by the sguroerdr or 8BadMatch error

results. Theéhotspot must be a point within the source, &adMatch error results.

The components of the cursor can be transformed arbitrarily to meet display limitations.
pixmaps can be freed immediately if no furtheplecit references to them are to be ma&aib-
sequent dnaing in the source or mask pixmap has an undeEeetl @f the cursorThe X
sener might or might not maka opy of the pixmap.

XCreatePixmapCursor can generatBadAlloc and BadPixmap errors.

To determine useful cursor sizes, USQueryBestCursor .
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Status XQueryBestCurstisplay, d, width, height, width_return, height_eturn)
Display *display;
Drawabled;
unsigned intvidth, height
unsigned int tvidth_return, *height_eturn;

display SpeciEes the connection to the Xeserv

d SpeciEes the @vable, which indicates the screen.

width

height Specify the width and height of the cursor that yantithe size information for
width_return

height_eturn Return the best width and height that is closest to the speciEed width and height.

Some displays alie larger cursors than other displayBhe XQueryBestCursor function pro-
vides a vay to (End out what size cursors are actually possible on the.dispéyrns the lagest
size that can be displayedpplications should be prepared to use smaller cursors on displays
that cannot support lge ones.

XQueryBestCursor can generate BadDrawable error.
To change the color of agn cursor, use XRecolorCursor.

XRecolorCursordisplay, cursor, foregound_color, badkground_coloi)
Display *display,
Cursorcursor,
XColor *foregound_color, *badkground_color,

display SpeciEes the connection to the Xeserv

cursor SpeciCEes the cursor

foreground_color
SpeciEes the RGRBIves for the forground of the source.

badground_color
SpeciEes the RGBIues for the background of the source.

The XRecolorCursor function changes the color of the speciEed guarsbif the cursor is
being displayed on a screen, the change is visible immedidtetypixel members of the
XColor structures are ignored; only the RG&lwes are used.

XRecolorCursor can generate BadCursor error.

To free (destrg) a gven cursor, use XFreeCursor.
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XFreeCursordisplay, cursor)

Display *display;

Cursorcursor;
display SpeciEes the connection to the Xeserv
cursor SpeciCEes the cursor

The XFreeCursor function deletes the association between the cursor resource 1D and the speci-
(Eed cursofThe cursor storage is freed when no other resource referenddmispeci®Eed cursor
ID should not be referred to aig.

XFreeCursor can generate BadCursor error.
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Chapter 6

Color Management Functions

Each X windev aways has an associated colormap thavjoles a lgel of indirection between
pixel values and colors displayed on the screXlib provides functions that you can use to
manipulate a colormaprhe X protocol deEnes colors usiafues in the RGB color spac&he
RGB color space is giee dependent; rendering an RG&lue on difering output deices typi-
cally results in diierent colors.Xlib also provides a means for clients to specify color using
device-independent color spaces for consistent results acraisgsle Xlib supports déce-inde-
pendent color spaces dadle from the CIE XYZ color spaceThis includes the CIE XYZ, xy,Y
L*u*v*, and L*a*b* color spaces as well as thekHVC color space.

This chapter discusseswao:

Ceate, cop, and destryg a wlormap
$Pecify colors by name oralue
Allocate, modify and free color cells
Read entries in a colormap

rvert between color spaces
ntrol aspects of color cearsion
Query the color gmut of a screen
Add nev color spaces

All functions, types, and symbols in this chapter with the preXEmS" are deEned in
<X11/Xcms.h>. Theremaining functions and types are deEneXiAlib.h>.

Functions in this chapter manipulate the representation of color on the seme@ach possible
value that a pirl can tak in a window, there is a color cell in the colormapor example, if a
window is 4 kits deep, pigl values 0 through 15 are de(EnAdtolormap is a collection of color
cells. Acolor cell consists of a triple of red, green, and blue (R@R)es. Théardware
imposes limits on the number of signiCEcant bits in tridees: Aseach piel is read out of dis-
play memorythe pixel is looked up in a colormapThe RGB alue of the cell determines what
color is displayed on the scree@n a grayscale display with a black-and-white montter \al-
ues are combined to determine the brightness on the screen.

Typically, an gpplication allocates color cells or sets of color cells to obtain the desired colors.
The client can allocate read-only cells.which case, the pét values for these colors can be
shared among multiple applications, and the R@lBesof the cell cannot be changédfithe

client allocates read/write cells, thare exclusively owned by the client, and the color associated
with the pixel value can be changed at wilCells must be allocated (and, if read/write, initialized
with an RGB walue) by a client to obtain desired coloiihe use of pigl value for an unallocated
cell results in an undeEned color

~h ~h ~h —~h —~h ~H —~ —%

Because colormaps are associated with wirsdX supports displays with multiple colormaps
and, indeed, diérent types of colormapdf there are insuEcient colormap resources in the dis-
play, some windavs will display in their true colors, and others will display with incorrect colors.
A window manager usually controls which winas are displayed in their true colors if more

than one colormap is required for the color resources the applications are Aisang.time,
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there is a set of installed colormaps for a scradimdows using one of the installed colormaps
display with true colors, and winds using other colormaps generally display with incorrect col-
ors. You can control the set of installed colormaps by u3ihastallColormap and XUninstall-
Colormap.

Colormaps are local to a particular scre&treens abays have a éfault colormap, and pro-
grams typically allocate cells out of this colormapenerally you should not write applications
that monopolize color resource8lthough some hardare supports multiple colormaps installed
at one time, manof the hardvare displays hilt today support only a single installed colormap,
so the primitves ae written to encourage sharing of colormap entries between applications.

The DefaultColormap macro returns the dadilt colormap.The DefaultVisual macro returns
the defult visual type for the speciCEed screossible visual types aStaticGray,
GrayScale, StaticColor, PseudoColor, TrueColor, or DirectColor (see section 3.1).

6.1. Color Structures
Functions that operate only on RGB color spaaaas use aXColor structure, which contains:

typedef struct {
unsigned long piel; * pixel value */
unsigned short red, green, blu&;rgb values */
char sags; /* DoRed, DoGreen, DoBlue */
char pad;
} X Color;

The red, green, and blualues are alays in the range 0 to 65535 inclusiindependent of the
number of bits actually used in the display haadev Thesener scales thesealues dwn to the
range used by the hardve. Blackis represented by (0,0,0), and white is represented by
(65535,65535,65535). kome functions, the sags member controls which of the red, green, and
blue members is used and can be the indduSR of zero or more oDoRed, DoGreen, and

DoBlue.

Functions that operate on all color spaakigs use aXcmsColor structure. Thistructure con-

tains a union of substructures, each supporting color speciCEcation encoding for a particular color
space. Like the XColor structure, theXemsColor structure contains pet and color speciEca-

tion information (the spec member in tXemsColor structure).
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typedef unsigned long XcmsColamfat;/* Color SpeciCEcatiomfat */

typedef struct {
union {
XcmsRGB RGB;
XcmsRGBi RGB;;
XemsCIEXYZ CIEXYZ;
XemsCIEuvY CIEuvY
XcmsCIExyY CIExyY,
XcmsClIlELab CIELab;
XcmsCIELuv CIELuv;
XcmsTekHVC TekHVC;
Xcmskad Rad;
} spec;
unsigned long pi;
XcmsColorFormat format;
} XcmsColor; [*Xcms Color Structure */

Because the color speciCEcation can be encoded faribesvcolor spaces, encoding for the spec
member is identiCEed by the format membhich is of typeXcmsColorFormat. The followving
macros deEne standard formats.

#deEne XcmsUndefinedFormat 0x00000000

#de@®ne XcmsCIEXYZFormat 0x00000001 /* CIE XYZ */
#de@Ene XcmsCIEuvYFormat 0x00000002 /* CIE u'v'Y */
#deEne XcmsCIExyYFormat 0x00000003 I* CIE xyY */
#de@®Ene XcmsCIELabFormat 0x00000004 /* CIE L*a*b* */
#de@®Ene XcmsCIELuvFormat 0x00000005 /* CIE L*u*v* */
#de@®Ene XcmsTekHVCFormat 0x00000006 /* TekHVC */
#de@®Ene XcmsRGBFormat 0x80000000 /* RGB Device */
#deEne XcmsRGBiFormat 0x80000001 /* RGB Intensity */

Formats for deice-independent color spaces are distinguishable from thosevioediependent
spaces by the 32nd bilf this bit is set, it indicates that the color speciEcation is ivieede
dependent form; otherwise, it is in avate-independent formlf the 31st bit is set, this indicates
that the color space has been added to Xlib at run time (see section 6Th2 4yrmat alue for

a wlor space added at run time may béedént each time the program ieeeuted. Ifreferences

to such a color space must be made outside the clienxéone, storing a color speciCEcation in
a @), then reference should be made by color space string pre&csdrmatOfPrefix

and XcmsPrefixOfFormat).

Data types that describe the color speciEcation encoding faritesvcolor spaces are deEned
as follows:
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typedef double XcmsFloat;

typedef struct {
unsigned short red;
unsigned short green;
unsigned short blue;
} XcmsRGB;

typedef struct {
XcmsFloat red;
XcmsFloat green;
XcmsFloat blue;
} X cmsRGB;;

typedef struct {
XcmsFloat X;
XcemsFloat Y
XcmsFloat Z;
} XecmsCIEXYZ;

typedef struct {
XcmsFloat u_prime;
XcmsFloat v_prime;
XcmsFloat Y

} XcmsCIEuvY

typedef struct {
XcmsFloat x;
XcmsFloat y;
XcmsFloat Y
} X cmsCIEXyY,

typedef struct {
XcmsFloat L_star;
XcmsFloat a_star;
XcmsFloat b_star;
} X cmsCIELab;

typedef struct {
XcmsFloat L_star;
XcmsFloat u_star;
XcmsFloat v_star;
} XcmsCIELuv;

typedef struct {
XcmsFloat H;
XcmsFloat VY

/¥ 0x0000 to Oxff * /
/¥ 0x0000 to Oxfif * /
/* 0x0000 to Oxfff * /
[*RGB Device */

/*0.0to 1.0 */
/*0.0to 1.0 */
/*0.0to 1.0 ¥/
/*RGB Intensity */

/*0.0to 1.0 */

[*CIE XYZ */

/*0.0to ~0.6 */
/*0.0to ~0.6 */
/¥0.0t0 1.0 */
[* CIE u'v'Y */

/*0.0 to ~.75 */
/*0.0 to ~.85 */
/*0.0t0 1.0 */
I* CIE xyY */

/*0.0 to 100.0 */

[*CIE L*a*b* */

/*0.0 to 100.0 */

[*CIE L*u*v* */

/* 0.0 to 360.0 */
/*0.0 to 100.0 */
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XcmsFloat C; /0.0 to 100.0 */
} XcmsTekHVC; [* TekHVC */

typedef struct {
XcmsFloat pado;
XcmsFloat padi;
XcmsFloat pad2;
XcmsFloat pad3;
} X cmsRd; [*four doubles */

The deice-dependent formats priled allav color speciCEcation in:

f RGB Intensity XemsRGBi)
Red, green, and blue linear intensigjues, «oating-point alues from 0.0 to 1.0, where 1.0
indicates full intensity0.5 half intensityand so on.

f RGB Device (XemsRGB)
Red, green, and bluales appropriate for the speciEed outpritele XemsRGB vaues

are of type unsigned short, scaled from 0 to 65535 ineduaid are interchangeable with
the red, green, and blualues in arXColor structure.

It is important to note that RGB Intensitglues are notggnma correctedalues. Incontrast,

RGB Device values generated as a result ofvating color speciEcations areajs gamma
corrected, and RGB D&e values acquired as a result of querying a colormap or passed in by the
client are assumed by Xlib to bargma correctedThe termRGB valuén this manual atays

refers to an RGB Dace \alue.

6.2. Color Strings

Xlib provides a mechanism for using string names for colérsolor string may either contain
an abstract color name or a numerical color speciEc&mor strings are case-insengti

Color strings are used in the faing functions:
XAllocNamedColor
XcmsAllocNamedColor

XLookupColor

XcmsLookupColor

XParseColor

XStoreNamedColor

Xlib supports the use of abstract color names, xarele, red or blueA value for this abstract
name is obtained by searching one or more color name databdibe@rst searches zero or
more client-side databases; the numhmration, and content of these databases is implementa-
tion-dependent and might depend on the current lo¢athe name is not found, Xlib then looks
for the color in the X seer's database. Ithe color name is not in the Host Portable Character
Encoding, the result is implementation-dependent.

A numerical color speciCEcation consists of a color space name and aatgtofrvthe follwing
syntax:

f
f
f
f
f
f
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<color_space_namexvalue>/.../<value>

The follonving are &amples of alid color strings.

"CIEXYZ:0.3227/0.28133/0.2493"
"RGBi:1.0/0.0/0.0"

"rgb:00/§/00"
"CIELuv:50.0/0.0/0.0"

The syntax and semantics of numerical speciCEcationyvemdagi each standard color space in
the following sections.

6.2.1. RGB Device String Specification

An RGB Deice speciCEcation is identiCEed by the preghx and conforms to the folleing
syntax:

rgb:<red>/<green>/<blue>

<red>, <green>, <blue> := h | hh| hhh| hhhh
h := single ha&adecimal digits (case insigniCEcant)

Note thath indicates the &lue scaled in 4 bithh the \alue scaled in 8 bithhhthe \alue scaled
in 12 bits, andhhhhthe \alue scaled in 16 bits, respeety.

Typical xkamples are the stringsgb:ea/75/52'and “rgb:ccc/320/320' but mixed numbers of
hexadecimal digit strings fgb:ff/a5/0" and “rgh:ccc/32/0) are also allaved.

For backward compatibility an dder syntax for RGB Deéce is supported,ui its continued use is
not encouragedThe syntax is an initial sharp sign character fe#td by a numeric speciCEcation,
in one of the follaving formats:

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

The R, G, and B represent singlexaeecimal digits.When fever than 16 bits each are speciEed,
they represent the most signiCEcant bits of #heev(unlile the “rgb:" syntax, in which alues are
scaled). Br example, the string#3a7' i s the same as#3000a0007000'

6.2.2. RGB Intensity String Specification

An RGB intensity speciCEcation is identiCEed by the prg@X and conforms to the follwing
syntax:

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

Note that red, green, and blue are «oating-poaitigs between 0.0 and 1.0, inclgsi The input
format for these alues is an optional sign, a string of numbers possibly containing a decimal
point, and an optionakeonent (Eeld containing an E or e fod by a possibly signed igter
string.

84



6.2.3. Device-Independent String Specifications
The standard deéce-independent string speciEcationg itze followving syntax:

CIEXYZ:<X>/I<Y>/<Z>
CIEuvY:<u>/<v>/<Y>
CIExyY:<x>/<y>/<Y>
CIELabxL>/<a>/<b>
CIELuv:<L>/<u>/<v>
TekHVC:<H>/<V>/<C>

All of the values (C, H, VX, Y, Z, a b, u, v, y, X) are «oating-point alues. Thesyntax for these

values is an optional plus or minus sign, a string of digits possibly containing a decimal point, and
an optional gponent (Eeld consisting of a&" or ~e" f ollowed by an optional plus or minus fol-
lowed by a string of digits.

6.3. Color Conversion Contexts and Gamut Mapping

When Xlib cowerts device-independent color speciCEcations intacdedependent speciCEcations
and vice ersa, it uses kdedge about the color limitations of the screen haréw Thisinfor-
mation, typically called the d&ce proCEle, isvailable in a Color Cowversion Contet (CCC).

Because a speciEed color may be outside the enhart @f the taget screen and the white point
associated with the color speciEcation mdgrdifom the white point inherent to the screen, Xlib
applies @mut mapping when it encounters certain conditions:

f Gamut compression occurs when eemsion of deice-independent color speciCEcations to
device-dependent color speciCEcations results in a color out ofghedareers gamut.

f White adjustment occurs when the inherent white point of the scréersdibm the white
point assumed by the client.

Gamut handling methods are stored as callbacks in the CCC, which in turn are used by the color
space coversion routines.Client data is also stored in the CCC for each callbd¢le CCC also
contains the white point the client assumes to be associated with color speciCEcations (that is, the
Client White Point).The client can specify theagut handling callbacks and client data as well

as the Client White PointXlib does not preclude the X client from performing other forms of

gamut handling (for ample, g@gmut epansion); havever, Xlib does not preide direct support

for gamut handling other than white adjustment aachgt compression.

Associated with each colormap is an initial CCC transparently generated byrKibefore,
when you specify a colormap as agwamnent to an Xlib function, you are indirectly specifying a
CCC. Therds a dehult CCC associated with each screblewly created CCCs inherit attiilbes
from the dedult CCC, so the datilt CCC attrilntes can be modiEed tteaf nav CCCs.

Xcms functions in which@mut mapping can occur retustatus and hae peciEc statuses
deEned for them, as folle:

f XcmsFailure indicates that the functiomited.

f XcmsSuccess indicates that the function succeeddu addition, if the function performed
ary color corversion, the colors did not need to be compressed.

f XcmsSuccessWithCompression indicates the function performed color wersion and at
least one of the colors needed to be compresBlrd.camut compression method is deter
mined by the gmut compression procedure in the CCC that is speciEed directly as a func-
tion agument or in the CCC indirectly speciCEed by means of the colorguapeant.
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6.4. Creating, Copying, and Destroying Colormaps
To aeate a colormap for a screen, 08€reateColormap .

Colormap XCreateColormdgisplay, w, visual, alloc)

Display *display;
Window w;
Visual *visual;
int alloc;
display SpeciEes the connection to the Xeserv
w SpeciCEes the wingd@n whose screen youamt to create a colormap.
visual SpeciEes a visual type supported on the schee visual type is not one sup-
ported by the screen,BadMatch error results.
alloc SpeciEes the colormap entries to be allocateal can passAllocNone or Allo-
cAll.

The XCreateColormap function creates a colormap of the speciCEed visual type for the screen on
which the speciCEed windoesides and returns the colormap ID associated witkate that the
speciEed windois anly used to determine the screen.

The initial values of the colormap entries are unde@ned for the visual dlaaySgale, Pseu-
doColor, and DirectColor. For StaticGray, StaticColor, and TrueColor, the entries ha
deEnedalues, ot those alues are speciCEc to the visual and are not deEnedrryStat-
icGray, StaticColor, and TrueColor, dloc must beAllocNone, or a BadMatch error results.

For the other visual classes, if allocAdlocNone, the colormap initially has no allocated entries,
and clients can allocate therRor information about the visual types, see section 3.1.

If alloc is AllocAll, the entire colormap is allocated writabl€he initial values of all allocated
entries are undeEnder GrayScale and PseudoColor, the efect is as if arXAllocColorCells
call returned all pigl values from zero to N - 1, where N is the colormap entredse in the
speciCEed visuakor DirectColor, the efect is as if arXAllocColorPlanes call returned a pil
value of zero and red_mask, green_mask, and blue_nadissvcontaining the same bits as the
corresponding masks in the speciCEed viddalever, in dl cases, none of these entries can be
freed by usingKFreeColors.

XCreateColormap can generat®adAlloc, BadMatch, BadValue, and BadWindow errors.

To aeate a n& colormap when the allocation out of a yiausly shared colormap haailed
because of resourcelgustion, us&XCopyColormapAndFree.

Colormap XCopColormapAndFreedisplay, colormap)
Display *display;
Colormapcolormap
display SpeciEes the connection to the Xeserv
colormap SpeciCEes the colormap.

The XCopyColormapAndFree function creates a colormap of the same visual type and for the
same screen as the speciEed colormap and returng/ttmarenap ID. It also maves dl of the
client's eisting allocation from the speciCEed colormap to tikecodormap with their color
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values intact and their read-only or writable characteristics intact and frees those entries in the
speciEed colormagolor values in other entries in themeolormap are unde@&nefthe speci-
(Eed colormapag created by the client with alloc setAtocAll, the nev colormap is also cre-
ated withAllocAll, dl color values for all entries are copied from the speciEed colormap, and
then all entries in the speciCEed colormap are fiédte speciCEed colormasvnot created by

the client withAllocAll, the allocations to be med are all those pigls and planes thatve

been allocated by the client usiXgAllocColor, XAllocNamedColor, XAllocColorCells, or
XAllocColorPlanes and that hee rot been freed since thevere allocated.

XCopyColormapAndFree can generat®adAlloc and BadColor errors.
To destroy a mlormap, us&XFreeColormap.

XFreeColormapdisplay, colormap)

Display *display,

Colormapcolormap
display SpeciCEes the connection to the Xeserv
colormap SpeciEes the colormap that yantto destrg.

The XFreeColormap function deletes the association between the colormap resource ID and the
colormap and frees the colormap storab@wever, this function has no &dct on the defult col-
ormap for a screenif the speciCEed colormap is an installed map for a screen, it is uninstalled
(seeXUninstallColormap). If the speciEed colormap is deEned as the colormap for & windo
(by XCreateWindow, XSetWindowColormap, or XChangeWindowAttributes), XFreeCol-

ormap changes the colormap associated with the winmoNone and generates @olormap-

Notify event. X does not deEne the colors displayed for a windth a colormap ofNone.

XFreeColormap can generate BadColor error.

6.5. Mapping Color Names to Values

To map a color name to an RGRlue, useXLookupColor.
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Status XLookupColddisplay, colormap color_nameexact_def_eturn, screen_def @turn)
Display *display;
Colormapcolormap
char *color_name
XColor *exact_def eturn, *screen_def eturn;

display SpeciEes the connection to the Xeserv
colormap SpeciEes the colormap.

color name SpeciEes the color name string (f@maple, red) whose color deEnition struc-
ture you vant returned.

exact_def _eturn
Returns thexact RGB walues.

screen_def eturn
Returns the closest RGRiues proided by the hardare.

The XLookupColor function looks up the string name of a color with respect to the screen asso-
ciated with the speciCEed colorméireturns both thexact color alues and the closestlues
provided by the screen with respect to the visual type of the speciCEed coltrthagolor

name is not in the Host Portable Character Encoding, the result is implementation-dependent.
Use of uppercase ondercase does not matteXLookupColor returns nonzero if the name is
resolhed; otherwise, it returns zero.

XLookupColor can generate BadColor error.
To map a color name to the@&ct RGB alue, useXParseColor.

Status XRrseColor{isplay, colormap speg exact_def_eturn)
Display *display,
Colormapcolormap
char *speg
XColor *exact_def _eturn;

display SpeciEes the connection to the Xeserv
colormap SpeciCEes the colormap.
spec SpeciCEes the color name string; case is ignored.

exact_def eturn
Returns thexact color alue for later use and sets theRed, DoGreen, and
DoBlue +ags.

The XParseColor function looks up the string name of a color with respect to the screen associ-
ated with the speciEed colormétireturns the xact color \alue. Ifthe color name is not in the

Host Portable Character Encoding, the result is implementation-depehtseEnaf uppercase or
lowercase does not matteXParseColor returns nonzero if the name is resaly otherwise, it
returns zero.

XParseColor can generate BadColor error.

To map a color name to akue in an arbitrary color space, uSemsLookupColor.
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Status XcmsLookupColddisplay, colormap color_string, color_exact_ieturn, color_sceen_eturn,
result_forma)
Display *display,
Colormapcolormap
char *color_string;
XcmsColor *tolor_exact_return, *color_sceen_eturn;
XcmsColorermatresult_format

display SpeciCEes the connection to the Xeserv
colormap SpeciEes the colormap.
color_string  SpeciEes the color string.

color_exact_return
Returns the color speciCEcation parsed from the color string or parsed from the
corresponding string found in a coloame database.

color_sceen_gturn
Returns the color that can be reproduced on the screen.

result_format SpeciCEes the color format for the returned color speciCEcations
(color_screen_return and coloxaet_return aguments). Ithe format isXcm-
sUndefinedFormat and the color string contains a numerical color speciCEcation,
the speciCEcation is returned in the format used in that numerical color speciEca-
tion. If the format isXecmsUndefinedFormat and the color string contains a
color name, the speciCEcation is returned in the format used to store the color in
the database.

The XemsLookupColor function looks up the string name of a color with respect to the screen
associated with the speciCEed colormapeturns both thexact color alues and the closestly

ues preided by the screen with respect to the visual type of the speciCEed coldireaplues

are returned in the format speciCEed by result_forthtite color name is not in the Host Portable
Character Encoding, the result is implementation-dependésd.of uppercase ondercase does
not matter XecmsLookupColor returnsXcmsSuccess or XemsSuccessWithCompression if

the name is resobd; otherwise, it returnXemsFailure. If XemsSuccessWithCompression is
returned, the color speciCEcation returned in color_screen_return is the resmtibEgmpres-
sion.

6.6. Allocating and Freeing Color Cells

There are tw ways of allocating color cellsxplicitly as read-only entries, one pixvalue at a

time, or read/write, where you can allocate a number of color cells and planes simultan&ously
read-only cell has its RGBalue set by the seex Read/write cells do not ka ceEned colors
initially; functions described in the resection must be used to stoedues into themAlthough

it is possible for ayclient to store alues into a read/write cell allocated by another client,
read/write cells normally should be consideredaté to the client that allocated them.

Read-only colormap cells are shared among clieht® serer counts each allocation and free-
ing of the cell by clientsWhen the last client frees a shared cell, the cell is (Enally deallolfated.
a dngle client allocates the same read-only cell multiple times, therseounts each such alloca-
tion, not just the Erst one.

To dlocate a read-only color cell with an RGBIlue, useXAllocColor.
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Status XAllocColofdisplay, colormap screen_in_ou
Display *display;
Colormapcolormap
XColor *screen_in_out

display SpeciEes the connection to the Xeserv
colormap SpeciEes the colormap.
screen_in_out SpeciEes and returns théses actually used in the colormap.

The XAllocColor function allocates a read-only colormap entry corresponding to the closest
RGB value supported by the hardve. XAllocColor returns the pigl value of the color closest
to the speciEed RGB elements supported by the dr@rdwd returns the RGRiue actually
used. Theorresponding colormap cell is read-aniy addition, XAllocColor returns nonzero

if it succeeded or zero if infled. Multipleclients that request the saméeefive RGB value can
be assigned the same read-only erlnys allaving entries to be share®Vhen the last client
deallocates a shared cell, it is deallocat¥AllocColor does not use or f&kct the *ags in the
XColor structure.

XAllocColor can generate BadColor error.

To dlocate a read-only color cell with a color in arbitrary format, NeesAllocColor .

Status XcmsAllocColddisplay, colormap color_in_out result_formaj
Display *display,
Colormapcolormap
XcmsColor *tolor_in_out
XcmsColorermatresult_format

display SpeciEes the connection to the Xeserv
colormap SpeciCEes the colormap.

color_in_out SpeciCEes the color to allocate and returns tle¢goixl color that is actually used
in the colormap.

result_format SpeciCEes the color format for the returned color speciCEcation.

The XcemsAllocColor function is similar toXAllocColor except the color can be speciCEed in

ary format. TheXemsAllocColor function ultimately callsXAllocColor to allocate a read-only
color cell (colormap entry) with the speciEed coXemsAllocColor (Erst corerts the color
speciEed to an RGBIue and then passes thisXallocColor. XcmsAllocColor returns the

pixel value of the color cell and the color speciEcation actually allocBbtésireturned color
speciCEcation is the result of wenting the RGB wlue returned bXAllocColor into the format
speciCEed with the result_formajwanent. Ifthere is no interest in a returned color speciCEcation,
unnecessary computation can be bypassed if result_format isXehkRGBFormat. The cor
responding colormap cell is read-only this routine returnXcmsFailure, the color_in_out

color speciCEcation is left unchanged.

XcmsAllocColor can generate BadColor error.

To dlocate a read-only color cell using a color name and return the closest color supported by the
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hardware in RGB format, usXAllocNamedColor .

Status XAllocNamedColddisplay, colormap color_name screen_def eturn, exact_def eturn)
Display *display,
Colormapcolormap
char *color_name
XColor *screen_def eturn, *exact_def_eturn;

display SpeciEes the connection to the Xeserv
colormap SpeciEes the colormap.

color_name SpeciCEes the color name string (f@meple, red) whose color deEnition struc-
ture you vant returned.

screen_def @turn
Returns the closest RGRlues preided by the hardare.

exact_def eturn
Returns thexact RGB walues.

The XAllocNamedColor function looks up the named color with respect to the screen that is
associated with the speciCEed colormapeturns both thexact database deEnition and the clos-
est color supported by the scredirhe allocated color cell is read-onlyhe pixel value is

returned in screen_def_returif.the color name is not in the Host Portable Character Encoding,
the result is implementation-dependebise of uppercase ord@rcase does not mattdf
screen_def return andact _def return point to the same structure, thelgixeld will be set cor
rectly, but the color @lues are undeEneXAllocNamedColor returns nonzero if a cell is allo-
cated; otherwise, it returns zero.

XAllocNamedColor can generate BadColor error.

To dlocate a read-only color cell using a color name and return the closest color supported by the
hardware in an arbitrary format, uSécmsAllocNamedColor.
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Status XcmsAllocNamedColgdisplay, colormap color_string, color_sceen_eturn, color_exact_ieturn,
result_forma)
Display *display,
Colormapcolormap
char *color_string;
XcmsColor *tolor_sceen_eturn;
XcmsColor *tolor_exact_eturn;
XcmsColorermatresult_format

display SpeciEes the connection to the Xeserv
colormap SpeciCEes the colormap.
color_string  SpeciEes the color string whose color deEnition structure is to be returned.

color_sceen_egturn
Returns the pigl value of the color cell and color speciEcation that actually is
stored for that cell.

color_exact_teturn
Returns the color speciCEcation parsed from the color string or parsed from the
corresponding string found in a colbame database.

result_format SpeciCEes the color format for the returned color speciCEcations
(color_screen_return and coloxaet_return gguments). Ithe format isXem-
sUndefinedFormat and the color string contains a numerical color speciCEcation,
the speciCEcation is returned in the format used in that numerical color speciCEca-
tion. If the format isXemsUndefinedFormat and the color string contains a
color name, the speciCEcation is returned in the format used to store the color in
the database.

The XcmsAllocNamedColor function is similar toXAllocNamedColor except that the color
returned can be in griormat speci®&ed:his function ultimately callXAllocColor to allocate a
read-only color cell with the color speciCEed by a color stiiihg. color string is parsed into an
XcmsColor structure (se&cmsLookupColor), corverted to an RGB alue, and Enally passed

to XAllocColor. If the color name is not in the Host Portable Character Encoding, the result is
implementation-dependent. Uskuppercase or leercase does not matter

This function returns both the color speciEcation as a result of parsinggeeciEcation) and

the actual color speciCEcation stored (screen speciEcalim3creen speciCEcation is the result

of corverting the RGB walue returned byXAllocColor into the format speciCEed in result_format.

If there is no interest in a returned color speciEcation, unnecessary computation can be bypassed
if result_format is set t&XcmsRGBFormat. If color_screen_return and coloxaet_return point

to the same structure, the eixEeld will be set correctlyut the color alues are undeEned.

XcmsAllocNamedColor can generate BadColor error.

To dlocate read/write color cell and color plane combinations BsemdoColor model, use
XAllocColorCells.
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Status XAllocColorCellgédisplay, colormap contig, plane_masks eturn, nplanes
pixels_eturn, npixels
Display *display,
Colormapcolormap
Bool contig;
unsigned longlane_masks eturr];
unsigned inhplanes
unsigned longixels_etur];
unsigned inhpixels

display SpeciEes the connection to the Xeserv
colormap SpeciCEes the colormap.
contig SpeciCEes a Booleaalue that indicates whether the planes must be contiguous.

plane_mask aturn
Returns an array of plane masks.

nplanes SpeciCEes the number of plane masks that are to be returned in the plane masks
array

pixels_eturn Returns an array of p&k values.

npixels SpeciEes the number ofgixalues that are to be returned in thegfsx return
array

The XAllocColorCells function allocates read/write color cellfhe number of colors must be
positive and the number of planes nogative, or a Bad Value error results.If ncolors and
nplanes are requested, then ncolorelsiand nplane plane masks are returriéo.mask will
have ay hits set to 1 in common with gother mask or with anof the pixels. ByORing
together each pet with zero or more masks, ncolor@®2"®sdistinct pixels can be produced.
All of these are allocated writable by the requési GrayScale or PseudoColor, each mask
has eactly one bit set to 1For DirectColor, each hasactly three bits set to If contig is
True and if all masks are ORed togetheesngle contiguous set of bits set to 1 will be formed
for GrayScale or PseudoColor and three contiguous sets of bits set to 1 (one within eaeh pix
subEeld) foDirectColor. The RGB walues of the allocated entries are unde@EXKedlocCol-
orCells returns nonzero if it succeeded or zero ibitdd.

XAllocColorCells can generatBadColor and BadValue errors.

To dlocate read/write color resources foDdrectColor model, useXAllocColorPlanes.
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Status XAllocColorPlandslisplay, colormap contig, pixels_eturn, ncolors, nreds ngreens
nblues rmask_eturn, gmask_eturn, bmask_eturn)
Display *display,
Colormapcolormap
Bool contig;
unsigned longixels_eturn];
int ncolors;
int nreds ngreens nblues
unsigned long fmask_eturn, *gmask_eturn, *bmask_eturn;

display SpeciEes the connection to the Xeserv

colormap SpeciCEes the colormap.

contig SpeciCEes a Booleaalue that indicates whether the planes must be contiguous.

pixels_eturn Returns an array of pak values. XAllocColorPlanes returns the pigl values in
this array

ncolors SpeciCEes the number ofgixalues that are to be returned in thegfsx return
array

nreds

ngreens

nblues

Specify the number of red, green, and blue plafié® \alue you pass must be
nonngative.

rmask_eturn
gmask_eturn
bmask_eturn Return bit masks for the red, green, and blue planes.

The speciCEed ncolors must be pasiind nreds, ngreens, and nblues must be rgaine, or a
BadValue error results.If ncolors colors, nreds reds, ngreens greens, and nblues blues are
requested, ncolors ks are returned; and the masksehereds, ngreens, and nblues bits set to 1,
respectiely. If contig is True, each mask will hae a @ntiguous set of bits set to No mask

will have any hits set to 1 in common with gother mask or with anof the piels. For Direct-
Color, each mask will lie within the corresponding pbsubEeldBy ORing together subsets of
masks with each pét value, ncolors (Medsnareensnblues gistinct pisel values can be produced.

All of these are allocated by the requeldbwever, in the colormap, there are only ncolor@™eds
independent red entries, ncolor@™®"Sindependent green entries, and ncolo?8™®Sinde-
pendent blue entriesThis is true gen for PseudoColor. When the colormap entry of a pix

value is changed (usin§StoreColors, XStoreColor, or XStoreNamedColor), the piel is
decomposed according to the masks, and the corresponding independent entries are updated.
XAllocColorPlanes returns nonzero if it succeeded or zero ibitdd.

XAllocColorPlanes can generatBadColor and BadValue errors.

To free colormap cells, us€FreeColors.
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XFreeColors(isplay, colormap pixels, npixels planeg
Display *display;
Colormapcolormap
unsigned longixeld];
int npixels
unsigned longlanes

display SpeciCEes the connection to the Xeserv

colormap SpeciEes the colormap.

pixels SpeciEes an array ofgixalues that map to the cells in the speciCEed colormap.
npixels SpeciEes the number ofgdx

planes SpeciEes the planes yaanivto free.

The XFreeColors function frees the cells represented byggxwvhose alues are in the pets

array The planes gument should not kra any hits set to 1 in common with grof the pixels.

The set of all pigls is produced by ORing together subsets of the plageamant with the pix-

els. Therequest frees all of these piz that were allocated by the client (uskgllocColor,
XAllocNamedColor, XAllocColorCells, and XAllocColorPlanes). Notethat freeing an indi-
vidual pixel obtained fromXAllocColorPlanes may not actually all it to be reused until all of

its related pigls are also freedSimilarly, a read-only entry is not actually freed until it has been
freed by all clients, and if a client allocates the same read-only entry multiple times, it must free
the entry that mantimes before the entry is actually freed.

All speciCEed pets that are allocated by the client in the colormap are frged jfeone or more
pixels produce an erroif a peciCEed pet is not a wlid index into the colormap, BadValue
error results.If a speciCEed pkis not allocated by the client (that is, is unallocated or is only
allocated by another client) or if the colormapsicreated with all entries writable (by passing
AllocAll to XCreateColormap), a BadAccess error results.If more than one pid is in error
the one that gets reported is arbitrary

XFreeColors can generatBadAccess, BadColor, and BadValue errors.

6.7. Modifying and Querying Colormap Cells
To dore an RGB alue in a single colormap cell, uXStoreColor .

XStoreColor @isplay, colormap, color)
Display *display;
Colormapcolormap
XColor *color;

display SpeciCEes the connection to the Xeserv
colormap SpeciEes the colormap.
color SpeciCes the pixand RGB glues.

The XStoreColor function changes the colormap entry of theepvalue specitEed in the glix
member of the&XColor structure. ¥u speciCEed thialue in the pigl member of th& Color
structure. Thigixel value must be a read/write cell andadiar index into the colormaplf a
speciEed pekis not a alid index into the colormap, BadValue error results. XStoreColor
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also changes the red, green, and/or blue color componémisspecify which color components
are to be changed by settibpRed, DoGreen, and/or DoBlue in the sags member of the
XColor structure. Ifthe colormap is an installed map for its screen, the changes are visible
immediately

XStoreColor can generatBadAccess, BadColor, and BadValue errors.
To dore multiple RGB alues in multiple colormap cells, uXeStoreColors.

XStoreColors(isplay, colormap color, ncolors)
Display *display;
Colormapcolormap
XColor color(];

int ncolors;
display SpeciEes the connection to the Xeserv
colormap SpeciEes the colormap.
color SpeciEes an array of color deEnition structures to be stored.
ncolors SpeciCEes the numberX€olor structures in the color deEnition array

The XStoreColors function changes the colormap entries of thelpialues specitEed in the

pixel members of th&Color structures. Wu specify which color components are to be changed
by settingDoRed, DoGreen, and/or DoBlue in the sags member of thXColor structures. If

the colormap is an installed map for its screen, the changes are visible imme&&teiye Col-

ors changes the speciEedatsxf they are allocated writable in the colormap byyatient, even

if one or more pigls generates an erroif a peciCEed pét is not a alid index into the colormap,

a BadValue error results.If a speciCEed pkeither is unallocated or is allocated read-paly
BadAccess error results.If more than one p# is in errorthe one that gets reported is arbitrary

XStoreColors can generatBadAccess, BadColor, and BadValue errors.
To dore a color of arbitrary format in a single colormap cell, KgmsStoreColor.

Status XcmsStoreCol@display, colormap color)
Display *display;
Colormapcolormap
XcmsColor *color;

display SpeciEes the connection to the Xeserv
colormap SpeciCEes the colormap.
color SpeciEes the color cell and the color to stdatues speciEed in thXems-

Color structure remain unchanged on return.

The XemsStoreColor function cowerts the color speciCEed in tKemsColor structure into

RGB walues. ltthen uses this RGB speciCEcation itXX&lor structure, whose three sags
(DoRed, DoGreen, and DoBlue) are set, in a call t&StoreColor to change the color cell spec-
iCEed by the p&k member of th&emsColor structure. Thigixel value must be aalid index for
the speciEed colormap, and the color cell speciCEed byelhalpie must be a read/write celf.
the pixel value is not aalid index, a BadValue error results.If the color cell is unallocated or is

96



allocated read-on)ya BadAccess error results.If the colormap is an installed map for its screen,
the changes are visible immediately

Note thatXStoreColor has no returnalue; therefore, aXemsSuccess return \alue from this
function indicates that the cearsion to RGB succeeded an