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1. Protocol Formats

Request Format

Every request contains an 8-bit major opcode and a 16-bit lengthxelslsed in units of four
bytes. Eery request consists of four bytes of a header (containing the major opcode, the length
(Eeld, and a data byte) folled by zero or more additional bytes of dat&e length (Eeld deCEnes
the total length of the request, including the headlbe length (Eeld in a request must equal the
minimum length required to contain the requdbthe speciEed length is smaller ogdauthan

the required length, an error is generatddused bytes in a request are not required to be zero.
Major opcodes 128 through 255 are reedrfor extensions. Extensiorere intended to contain
multiple requests, saxtnsion requests typically Y an additional minor opcode encoded in the
second data byte in the request heattlenweve, the placement and interpretation of this minor
opcode and of all other Eeldsxteasion requests are not deCEned by the core proEawl
request on a gen connection is implicitly assigned a sequence nurdeting with one, that is
used in replies, errors, andeats.

Reply Format

Every reply contains a 32-bit length (Eeddressed in units of four byte&very reply consists of
32 bytes follaved by zero or more additional bytes of data, as speciCEed in the length Eeld.
Unused bytes within a reply are not guaranteed to be Eagry reply also contains the least sig-
niCEcant 16 bits of the sequence number of the corresponding request.

Err or Format

Error reports are 32 bytes longvery error includes an 8-bit error codgrror codes 128

through 255 are resesdl for extensions. Esry error also includes the major and minor opcodes
of the failed request and the least signiEcant 16 bits of the sequence number of theFaquest.
the following errors (see section 4), traling resource ID is also returnedolormap, Cursor,
Drawable, Font, GContext, IDChoice, Pixmap, and Window. For Atom errors, thediling
atom is returnedFor Value errors, thediling value is returnedOther core errors return no addi-
tional data.Unused bytes within an error are not guaranteed to be zero.

Event Format

Events are 32 bytes londgJnused bytes within arvent are not guaranteed to be zeEvery

event contains an 8-bit type cod@he most signitEcant bit in this code is set if teatavas gen-
erated from é&endEent request. Egnt codes 64 through 127 are resérfor etensions,

although the core protocol does not deEne a mechanism for selecting interestviensaich e
Every core gent (with the eception ofKeymapNotify) also contains the least signiEcant 16 bits
of the sequence number of the last request issued by the clienath@inis currently being) pro-
cessed by the saw

2. SyntacticConventions

The rest of this document uses the failog syntactic coventions.

f The syntax {...} encloses a set of altermedi

f The syntax [...] encloses a set of structure components.

f I general, TYPES are in uppercase &ltér nativeValues are capitalized.
f Requests in section 9 are described in theviotig format:



RequestName
argl: typel

é;gN: typeN

resultl: typel

.r.e-zsuItM: typeM

Errors: kind1, ..., kindK

Description.

If no — is present in the description, then the request has no reply (it is asynchronous),
although errors may still be reporteld. - + is used, then one or more replies can be gener
ated for a single request.

Events in section 11 are described in the folleg format:

EventName
valuel: typel

valueN: typeN

Description.

3. CommonTypes

Name \alue

LISTofFOO A type name of the form LISIFOO means a counted list of elements of
type FOO. The size of the length ®eld mawgry (it is not necessarily the
same size as a FOO), and in some cases, it may be imftlisifully
speci®ed in Appendix BExcept wherelicitly noted, zero-length lists

are lgd.
BITMASK The types BITMASK and LISGTVALUE are somwhat special.Various
LISTofVALUE requests contain gmments of the form:

value-mask: BITMASK

value-list: LISTofVALUE

These are used to alldhe client to specify a subset of a heterogeneous
collection of optional ayuments. Theaue-mask speci®es whichqr-
ments are to be pvaed; each such gmment is assigned a unique bit
position. Theepresentation of the BITMASK will typically contain

more bits than there are de®neduanents. Thenused bits in thealue-
mask must be zero (or the seingenerates ®alue error). Thevalue-list
contains onealue for each bit set to 1 in the mask, from least signi®cant
to most signi®cant bit in the masEach alue is represented with four
bytes, lnt the actual alue occupies only the least signi®cant bytes as
required. Thevalues of the unused bytes do not matter



Name \alue

OR A type of the form™T1 or ... or Ti'means the union of the indicated
types. Asingle-element type is\gn as the element without enclosing

braces.

WINDOW 32-bit value (top three bits guaranteed to be zero)

PIXMAP 32-bitvalue (top three bits guaranteed to be zero)

CURSOR 32-bivalue (top three bits guaranteed to be zero)

FONT 32-bitvalue (top three bits guaranteed to be zero)

GCONTEXT 32-bitvalue (top three bits guaranteed to be zero)

COLORMAP 32-bitvalue (top three bits guaranteed to be zero)

DRAWABLE WINDOW or PIXMAP

FONTABLE FONT or GCONTEXT

ATOM 32-bit value (top three bits guaranteed to be zero)

VISUALID 32-bit value (top three bits guaranteed to be zero)

VALUE 32-bitquantity (used only in LISGFVALUE)

BYTE 8-bitvaue

INT8 8-bitsigned intger

INT16 16-bitsigned intger

INT32 32-bitsigned intger

CARDS 8-bitunsigned intger

CARD16 16-bitunsigned intger

CARD32 32-bitunsigned intger

TIMESTAMP CARD32

BITGRAVITY { Forget, Static, NorthWest, North, NorthEast, West, Center,
East, SouthWest, South, SouthEast}

WINGRAVITY {Unmap, Static, NorthWest, North, NorthEast, West, Center,
East, SouthWest, South, SouthEasf}

BOOL {True, False}

EVENT { KeyPress KeyRelease OwnerGrabButton, ButtonPress

POINTEREVENT

ButtonRelease EnterWindow, LeaveWindow, PointerMotion ,
PointerMotionHint , Button1Motion, Button2Motion
Button3Motion , Button4Motion , Button5Motion , ButtonMotion ,
Exposure, VisibilityChange, Structur eNotify, ResizeRediect,
SubstructureNotify, SubstructureRedirect, FocusChange
PropertyChange, ColormapChange, KeymapState}

{ ButtonPress ButtonRelease EnterWindow, LeaveWindow,
PointerMotion , PainterMotionHint , Button1Motion,
Button2Motion , Button3Motion , Button4Motion , Button5Motion ,
ButtonMotion , KeymapState}

DEVICEEVENT { KeyPress KeyRelease ButtonPress ButtonRelease
PointerMotion , Button1Motion, Button2Motion , Button3Motion ,
Button4Motion , Button5Motion , ButtonMotion }

KEYSYM 32-bitvalue (top three bits guaranteed to be zero)

KEYCODE CARDS8

BUTTON CARDS8

KEYMASK { Shift, Lock, Control, Mod1, Mod2, Mod3, Mod4, Mod5}

BUTMASK {Buttonl, Button2, Button3, Button4, Button5}

KEYBUTMASK KEYMASK or BUTMASK



Name \alue

STRINGS LISOfCARDS
STRING16 LISBfCHAR2B
CHAR2B [bytelbyte2: CARDS]
POINT [X,y: INT16]
RECTANGLE [X, y: INT16,

width, height: CARD16]
ARC [x, y: INT16,

width, height: CARD16,
anglel, angle2: INT16]

HOST [family: {Inter net, Inter netV6, Sewerinter preted, DECnet, Chaos}
address: LISGTBYTE]

The [x,y] coordinates of a REGNGLE specify the uppeleft corner

The primary interpretation of Ige characters in a STRING16 is thatythee composed of tav

bytes used to indea two-dimensional matrix, hence, the use of CHAR2B rather than CARD16.
This corresponds to the JIS/ISO method of xinlg 2-byte characterdt is expected that most

large fonts will be de®ned with 2-byte matrix indieg. For lamge fonts constructed with linear
indexing, a CHAR2B can be interpreted as a 16-bit number by treating bytel as the most signi®-
cant byte. This means that clients shouldvals transmit such 16-bit charactexwes most sig-
ni®cant byte ®rst, as the senwill never byte-swap CHAR2B quantities.

The length, format, and interpretation of a HOST address are speci®c amihe(5eeChange-
Hosts request).

4. Errors

In general, when a request terminates with an aherequest has no siddéesgits (that is, there is
no partial @ecution). Theonly requests for which this is not true &bkangeWndowAt-

trib utes, ChangeGC, PayText8, PdyTextl16, FreeColors StoreColors, and ChangeKey-
boardControl.

The folloving error codes result fronaxious requests as fols:

Error Description

Access An attempt is made to grab eybutton combination already
grabbed by another client.

An attempt is made to free a colormap entry not allocated by the
client or to free an entry in a colormap thasixcreated with all
entries writable.

An attempt is made to store into a read-only or an unallocated col-
ormap entry

An attempt is made to modify the access control list from other than
the local host (or otherwise authorized client).

An attempt is made to select arest type that only one client can
select at a time when another client has already selected it.



Error

Description

Alloc

Atom

Colormap

Cursor

Drawable

Font

GContext

IDChoice

Implementation

Length

Match

Name
Pixmap

Request

The serer failed to allocate the requested resoundete that the
explicit listing of Alloc errors in request only gers allocation

errors at a @ry coarse kel and is not intended to ger all cases of a
sener running out of allocation space in the middle of servidee
semantics when a sevruns out of allocation space are left unspeci-
®ed, lut a serer may generate ahlloc error on ag request for this
reason, and clients should be prepared toveaach errors and han-
dle or discard them.

A value for an AOM argument does not name a de®nefoM.

A value for a COLORMAP gument does not name a de®ned COL-
ORMAP.

A value for a CURSOR gument does not name a de®ned CUR-
SOR.

A value for a DRAVABLE argument does not name a de®ned WIN-
DOW or PIXMAP.

A value for a FONT ggument does not name a de®ned FONT

A value for a FONABLE argument does not name a de®ned FONT
or a de®ned GCONTEXT

A value for a GCONTEXT gument does not name a de®ned
GCONTEXT.

The walue chosen for a resource identi®er either is not included in the
range assigned to the client or is already in use.

The serer does not implement some aspect of the reqéestrver

that generates this error for a core request is de®cfensuch, this
error is not listed for gnof the requests,ui clients should be pre-

pared to recee such errors and handle or discard them.

The length of a request is shorter or longer than that required to mini-
mally contain the guments.

The length of a requesk@eeds the maximum length accepted by the
sener.

An InputOnly window is used as a DRWABLE.

In a graphics request, the GCONTEXQ@ament does not ke the
same root and depth as the destination DRBLE argument.

Some agument (or pair of guments) has the correct type and range,
but it fails to match in some otheray required by the request.

A font or color of the speci®ed name does mxigte
A value for a PIXMAP agument does not name a de®ned PIXMAP

The major or minor opcode does not specifabidwequest.



Error Description

Value Some numericalue &lls outside the range oélues accepted by the
request. Unlesa eci®c range is speci®ed for argament, the full
range de®ned by thegquments type is acceptedAny argument
de®ned as a set of alternas typically can generate this error (due
to the encoding).

Window A value for a WINDQV argument does not name a de®ned WIN-
DOW.

Note

The Atom, Colormap, Cursor, Drawable, Font, GContext, Pixmap, and Win-
dow errors are also used when thguanent type is>ended by union with a set of
®xed alternaties, for <ample, <WINDQV or PointerRoot or None>.

5. Keyboards

A KEYCODE represents a psical (or logical) ky. Keycodes lie in the incluge range [8,255].
A keycode \alue carries no intrinsic information, although sermplementors may attempt to
encode geometry information (foxample, matrix) to be interpreted in a ssrgdependentdsh-
ion. Themapping betweendys and keycodes cannot be changed using the protocol.

A KEYSYM is an encoding of a symbol on the cap oéw krhe set of de®ned KEYSYMs
include the character sets Latin-1, Latin-2, Latin-3, Latin-4, Kana, Arabic, Cyrillic, Greek, T
Special, Publish, APL, Hebng Thai, and Krean as well as a set of symbols common on
keyboards (Return, Help,ab, and so on)KEYSYMs with the most signi®cant bit (of the 29
bits) set are reseed as endorspeci®c.

A list of KEYSYMs is associated with each KEYCODHEnhe list is intended to cery the set of
symbols on the correspondingyk If the list (ignoring trailingNoSymbol entries) is a single
KEYSYM TK", then the list is treated as if it were the ligt NoSymbolK NoSymbol'. If the
list (ignoring trailing NoSymbol entries) is a pair of KEYSYMKI K2" , then the list is treated
as if it were the list K1 K2 K1 K2" . If the list (ignoring trailingNoSymbol entries) is a triple of
KEYSYMs "K1 K2 K3", then the list is treated as if it were the li8tl K2 K3 NoSymbol'.
When an gplicit “void" element is desired in the list, thalue VoidSymbol can be used.

The ®rst four elements of the list are split int@tgroups of KEYSYMs. Group 1 contains the
®rst and second KEYSYMs, Group 2 contains the third and fourth KEY SYMthin each

group, if the second element of the groupleSymbol, then the group should be treated as if the
second element were the same as the ®rst elemxerptevhen the ®rst element is an alphabetic
KEYSYM K" f or which both lavercase and uppercase forms are de®hedthat case, the

group should be treated as if the ®rst element were Werdase form of K" and the second ele-
ment were the uppercase form " .

The standard rules for obtaining a KEYSYM fronKeyPressevent male use of only the Group

1 and Group 2 KEYSYMSs; no interpretation of other KEYSYMs in the list is de®idw: modi-

®er state determines which group to uSevitching between groups is controlled by the

KEYSYM named MODE SWITCH, by attaching that KEYSYM to some KEYCODE and attach-
ing that KEYCODE to anone of the modi®erdlodl throughMod5. This modi®er is called

the “group modi®ef. For ary KEYCODE, Group 1 is used when the group modi®erfisamid
Group 2 is used when the group modi®er is on.



The Lock modi®er is interpreted as CapsLock when the KEYSYM named CAPS LOCK is
attached to some KEYCODE and that KEYCODE is attached tbhdbke modi®er The Lock
modi®er is interpreted as ShiftLock when the KEYSYM named SHIFT LOCK is attached to
some KEYCODE and that KEYCODE is attached toltbek modi®er If the Lock modi®er
could be interpreted as both CapsLock and ShiftLock, the CapsLock interpretation is used.

The operation of keypad' keys is controlled by the KEYSYM named NUM LOCK, by attach-
ing that KEYSYM to some KEYCODE and attaching that KEYCODE tpare of the modi-

®ers Mod1 throughMod5. This modi®er is called thénumlock modi®er. The standard
KEYSYMs with the pre®x KEYRD in their name are calledkeypad' K EYSYMs; these are
KEYSYMS with numeric alue in the headecimal range #xFF80 to #xFFBD incitesi In addi-

tion, vendorspeci®c KEYSYMS in the hedecimal range #x11000000 to #x1100FFFF are also
keypad KEYSYMs.

Within a group, the choice of KEYSYM is determined by applying the ®rst rule that is satis®ed
from the folloving list:

The numlock modi®er is on and the second KEYSYM igy&d KEYSYM. In this case,
if the Shift modi®er is on, or if the.ock modi®er is on and is interpreted as ShiftLock,
then the ®rst KEYSYM is used; otherwise, the second KEYSYM is used.

The Shift andLock modi®ers are both &f In this case, the ®rst KEYSYM is used.

The Shift modi®er is of, and theLock modi®er is on and is interpreted as CapsLack.
this case, the ®rst KEYSYM is usedithif that KEYSYM is lavercase alphabetic, then the
corresponding uppercase KEYSYM is used instead.

The Shift modi®er is on, and theock modi®er is on and is interpreted as CapsLoick.
this case, the second KEYSYM is usedt, ibthat KEYSYM is lavercase alphabetic, then
the corresponding uppercase KEYSYM is used instead.

The Shift modi®er is on, or thé.ock modi®er is on and is interpreted as ShiftLock, or
both. Inthis case, the second KEYSYM is used.

The mapping between KEYCODEs and KEYSYMs is not used directly by thersilig merely
stored for reading and writing by clients.

6. Pointers
Buttons are abays numbered starting with one.

7. PredeEned Atoms

Prede®ned atoms are not strictly necessary and may not be useful inratrents, bt they
will eliminate maty Inter nAtom requests in most applicationilote that thg are prede®ned
only in the sense of kiang numeric alues, not in the sense ofvirag required semanticsThe
core protocol imposes no semantics on these namieseimantics are speci®ed in other XhwW
dow System standards, such as theer-Client Communication Conventions Manual and thex
Logical Font Description Conventions.

The folloving names hze prede®ned atomalues. Notdhat uppercase andWwercase matter

ARC ITALIC_ANGLE STRING

ATOM MAX_SFACE SUBSCRIPT_X

BITMAP MIN_SPACE SUBSCRIPT_Y
CAP_HEIGHT NORM_SRCE SUPERSCRIPT_X
CARDINAL NOTICE SUPERSCRIPT_Y
COLORMAP PIXMAP UNDERLINE_POSITION



COPYRIGHT POINT UNDERLINE_THICKNESS
CURSOR POINT_SIZE VISUALID
CUT_BUFFERO PRIMAR WEIGHT
CUT_BUFFER1 QJAD_WIDTH WINDOW
CUT_BUFFER2 RECANGLE WM_CLASS
CUT_BUFFER3 RESOLUTION WM_CLIENT_MACHINE
CUT_BUFFER4 RESOURCE_MANGER  WM_COMMAND
CUT_BUFFER5 RGB_BEST_MAP WM_HINTS
CUT_BUFFERS6 RGB_BLUE_MAP WM_ICON_NAME
CUT_BUFFER7 RGB_COLOR_MAP WM_ICON_SIZE
DRAWABLE RGB_DERULT_MAP WM_NAME

END_SRCE RGB_GRAY_MAP WM_NORMAL_HINTS
FAMILY_NAME RGB_GREEN_MAP WM_SIZE_HINTS

FONT RGB_RED_MAP WM_TRANSIENT_FOR
FONT_NAME SECONDARY WM_ZOOM_HINTS
FULL_NAME STRIKEOUT_ASCENT X_HEIGHT

INTEGER STRIKEOUT_DESCENT

To avoid coneicts with possible future names for which semantics might be imposed (either at the
protocol level or in terms of higher begl user interbce models), namesdiening with an under

score should be used for atoms that aneafito a particularendor or oganization. D guaran-

tee no coneicts betweerendors and genizations, additional pre®s need to be usetiowever,

the protocol does not de®ne the mechanism for choosing suchgwe®x names pviate to a

single application or end usenttstored in globally accessible locations, it is suggested tbat tw
leading underscores be usedtoid coneicts with other names.

8. ConnectionSetup
For remote clients, the X protocol can hdglbon top of ay reliable byte stream.

Connection Initiation

The client must send an initial byte of data to identify the byte order to bey&dpldhevalue

of the byte must be octal 102 or 158he \alue 102 (ASCII uppercase B) meamdues are trans-
mitted most signi®cant byte ®rst, andlve 154 (ASCII lavercase I) meansalues are transmitted
least signi®cant byte ®rsExcept wherexlicitly noted in the protocol, all 16-bit and 32-bit
guantities sent by the client must be transmitted with this byte, ardkall 16-bit and 32-bit
guantities returned by the serwvill be transmitted with this byte order

Fadlowing the byte-order byte, the client sends the ¥alhg information at connection setup:

protocol-majorversion: CARD16
protocol-minorversion: CARD16
authorization-protocol-name: STRINGS
authorization-protocol-data: STRING8

The \ersion numbers indicate whatrgion of the protocol the clientgects the seer to imple-
ment.

The authorization nhame indicates what authorization (and authentication) protocol the client
expects the sepr to use, and the data is speci®c to that protdgpéci®cation of alid authoriza-
tion mechanisms is not part of the core X protodokerver that does not implement the protocol
the client &pects or that only implements the host-based mechanism may simply ignore this
information. Ifboth name and data strings are emibiig is to be interpreted aso eplicit
authorizatior.



Server Response
The client recaies the following information at connection setup:
success: Failed, Success Authenticate}

The client receies the following additional data if the returned succeakig isFailed, and the
connection is not successfully established:

protocol-majorversion: CARD16
protocol-minofversion: CARD16
reason: STRINGS8

The client recefes the following additional data if the returned succeakig isAuthenticate,
and further authentication getiation is required:

reason: STRINGS

The contents of the reason string are speci®c to the authorization protocol TThessemantics
of this authentication mm@tiation are not constrainedkaept that the rgotiation must eentually
terminate with a reply from the servcontaining a succesalue ofFailed or Success

The client receies the followving additional data if the returned succeakig isSuccessand the
connection is successfully established:

protocol-majosversion: CARD16
protocol-minofversion: CARD16

vendor: STRINGS8

release-number: CARD32

resource-id-base, resource-id-mask: CARD32
image-byte-order: L.SBFirst, MSBFirst }
bitmap-scanline-unit: {8, 16, 32}
bitmap-scanline-pad: {8, 16, 32}
bitmap-bit-order: {eastSigniEcantMostSigniEcarit
pixmap-formats: LISOSfFORMAT

roots: LISBfSCREEN

motion-huffer-size: CARD32
maximum-request-length: CARD16
min-keycode, max-kycode: KEYCODE

where:

FORMAT: [depth: CARDS,
bits-perpixel: {1, 4, 8, 16, 24, 32}
scanline-pad: {8, 16, 32}]



SCREEN: [root: WINDOW
width-in-pixels, height-in-pigls: CARD16
width-in-millimeters, height-in-millimeters: CARD16
allowed-depths: LISGTDEPTH
root-depth: CARDS8
root-visual: VISWALID
default-colormap: COLORMAP
white-pixel, black-pixel: CARD32
min-installed-maps, max-installed-maps: CARD16
backing-stores: lever , WhenMapped, Always}
save-unders: BOOL
current-input-masks: SBIEVENT]

DEPTH: [depth: CARD8
visuals: LISDfVISUALTYPE]

VISUALTYPE: [visual-id: VISUALID
class: {StaticGray, StaticColor, TrueColor, GrayScale,
PseudoColor, DirectColor}
red-mask, green-mask, blue-mask: CARD32
bits-perrgb-value: CARDS8
colormap-entries: CARD16]

Sewver | nformation
The information that is global to the senis:

The protocol ersion numbers are an escape hatch in case futisers of the protocol are nec-
essary In general, the majorarsion would increment for incompatible changes, and the minor
version would increment for small upavd compatible change®arring changes, the majoew
sion will be 11, and the minoevwsion will be 0. The protocol ersion numbers returned indicate
the protocol the seer actually supportsThis might not equal theevsion sent by the clienThe
sener can (ot need not) refuse connections from clients thigtr @ diferent \ersion than the
sener supports A server can (ot need not) support more than omesion simultaneously

The endor string gies ome identi®cation of thevener of the semr implementation.The \en-
dor controls the semantics of the release number

The resource-id-mask contains a single contiguous set of bits (at lea$h&8)lient allocates

resource IDs for types WIND®, PIXMAP, CURSOR, FONTGCONTEXT, and COLORMAP

by choosing aalue with only some subset of these bits set and ORing it with resource-id-base.
Only values constructed in thisay can be used to namentg created resourcewver this con-

nection. ResourckDs never havethe top three bits sefThe client is not restricted to linear or
contiguous allocation of resource ID®nce an ID has been freed, it can be reugadlD must

be unique with respect to the IDs of all other resources, not just other resources of the same type.
However, note that the alue spaces of resource identi®ers, atoms, visualids,esyrks are dis-
tinguished by cont, and as such, are not required to be disjoint; ¥angle, a gien numeric

value might be both aalid windav ID, a \alid atom, and aalid keysym.

Although the sersr is in general responsible for bytesgying data to match the client, images
are alvays transmitted and reaed in formats (including byte order) speci®ed by the eerifhe

byte order for images is\gin by image-byte-order and applies to each scanline unit in XY format
(bitmap format) and to each pgikvalue in Z format.
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A bitmap is represented in scanline ordéach scanline is padded to a multiple of bits aergi

by bitmap-scanline-padThe pad bits are of arbitranale. Thescanline is quantized in multi-

ples of bits as gen by bitmap-scanline-unit. Theitmap-scanline-unit is aiays less than or

equal to the bitmap-scanline-padlithin each unit, the leftmost bit in the bitmap is either the

least signi®cant or most signi®cant bit in the unit, asrgby bitmap-bit-order If a pixmap is
represented in XY format, each plane is represented as a bitmap, and the planes appear from most
signi®cant to least signi®cant in bit order with no padding between planes.

Pixmap-formats contains one entry for each depther Theentry describes the Z format used

to represent images of that dep#in entry for a depth is included if wscreen supports that
depth, and all screens supporting that depth must support only that Z format for thatrd&pth.
format, the piels are in scanline orddeft to right within a scanlineThe number of bits used to
hold each pigl is given by bits-perpixel. Bits-perpixel may be lager than strictly required by

the depth, in which case the least signi®cant bits are used to hold the pixmap data, alugshe v
of the unused high-order bits are unde®n@éthen the bits-pepixel is 4, the order of nibbles in
the byte is the same as the image byte-ordéren the bits-pepixel is 1, the format is identical
for bitmap format.Each scanline is padded to a multiple of bits aegy scanline-pad. When
bits-perpixel is 1, this will be identical to bitmap-scanline-pad.

How a pointing device roams the screens is up to the esemplementation and is transparent to
the protocol.No geometry is de®ned among screens.

The serer may retain the recent history of pointer motion and do so to a ®ner granularity than is
reported byMotionNotify events. TheGetMotionEvents request mads such historywailable.
The motion-hiffer-size gves the approximate maximum number of elements in the histaffgrb

Maximum-request-length speci®es the maximum length of a request accepted bydhénserv
4-byte units.That is, length is the maximunalue that can appear in the length ®eld of a request.
Requests lger than this maximum generatéength error, and the sergr will read and simply
discard the entire reques¥laximum-request-length will alays be at least 4096 (that is, requests
of length up to and including 16384 bytes will be accepted by akisrv

Min-keycode and maxdycode specify the smallest anddast lkeycode \alues transmitted by the
sener. Min-keycode is neer less than 8, and maxeycode is neer greater than 255Not all
keycodes in this range are required tedeorresponding &ys.

Screen Information
The information that applies per screen is:

The allaved-depths speci®es what pixmap and wimdiepths are supportedRixmaps are sup-
ported for each depth listed, and windoof that depth are supported if at least one visual type is
listed for the depthA pixmap depth of one iswahys supported and listedytowindowns of depth

one might not be supported depth of zero is ner listed, lut zero-deptHnputOnly windows

are alvays supported.

Root-depth and root-visual specify the depth and visual type of the rootwinlith-in-pixels
and height-in-pirls specify the size of the root wind@gwhich cannot be changedJhe class of
the root windav is dways InputOutput . Width-in-millimeters and height-in-millimeters can be
used to determine the ydical size and the aspect ratio.

The deéult-colormap is the one initially associated with the root wind@lients with minimal
color requirements creating winge of the same depth as the root mantto allocate from this
map by dedult.

Black-pixel and white-piel can be used in implementing a monochrome applicaiibese piel
values are for permanently allocated entries in thawetolormap. Thactual RGB alues may
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be settable on some screens and, yncase, may not actually be black and whitédne names are
intended to covey the expected relatie intensity of the colors.

The border of the root winaois initially a pixmap ®lled with the black-pet. Theinitial back-
ground of the root winde is a pxmap ®lled with some unspeci®edavecolor pattern using
black-pixel and white-piel.

Min-installed-maps speci®es the number of maps that can be guaranteed to be installed simulta-
neously (withinstallColormap ), regardless of the number of entries allocated in each map.
Max-installed-maps speci®es the maximum number of maps that might possibly be installed
simultaneouslydepending on their allocationd4ultiple static-visual colormaps with identical
contents bt differing in resource ID should be considered as a single map for the purposes of this
number For the typical case of a single haiw colormap, bothalues will be 1.

Backing-stores indicates when the sgrsupports backing stores for this screen, although it may
be storage limited in the number of wingoit can support at oncéf save-unders isTr ue, the

sener can support the eaunder mode irCreateWindow and ChangeWndowAttrib utes,
although agin it may be storage limited.

The current-inputagents is whatGetWindowAttrib utes would return for the all+eent-masks for
the root windav.

Visual Information
The information that applies per visual-type is:
A given visual type might be listed for more than one depth or for more than one screen.

For PseudoColor, a pxel value indees a ®lormap to produce independent RGaues; the
RGB walues can be changed dynamicalrayScaleis treated in the sameay asPseudo-
Color except which primary dvies the screen is unde®ned; thus, the client showdyal store
the same alue for red, green, and blue in colormapst Dir ectColor, a pxel value is decom-
posed into separate RGB sub®elds, and each sub®eld separateg ihdecolormap for the cer
responding &lue. TheRGB values can be changed dynamically ueColor is treated in the
same vay asDir ectColor except the colormap has prede®ned read-only R&Bes. Theseal-
ues are seprdependentit provide linear or nealinear increasing ramps in each primary
StaticColor is treated in the sameay asPseudoColorexcept the colormap has prede®ned
read-only RGB alues, which are seevdependent.StaticGray is treated in the sameay as
StaticColor except the red, green, and bluguwes are equal for gsingle pixel value, resulting
in shades of grayStaticGray with a two-entry colormap can be thought of as monochrome.

The red-mask, green-mask, and blue-mask are only de®né&drfectColor and Tr ueColor.
Each has one contiguous set of bits set to 1 with no intersectisuglly each mask has the
same number of bits set to 1.

The bits-perrgb-value speci®es the log base 2 of the number of distinct color inteasiigysv
(individually) of red, green, and bludhis number need not bearyarelation to the number of
colormap entriesActual RGB \alues are alays passed in the protocol within a 16-bit spectrum,
with 0 being minimum intensity and 65535 being the maximum intenSityhardware that pro-
vides a linear zero-based intensity ramp, the Wolig relationship ists:

hw-intensity = protocol-intensity / (65536 / total-hw-intensities)

Colormap entries are inged from 0. The colormap-entries de®nes the numbenailable col-
ormap entries in a mdy created colormapkFor DirectColor and Tr ueColor, this will usually

be 2 to the pa@er of the maximum number of bits set to 1 in red-mask, green-mask, and blue-
mask.
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9. Requests

CreateWndow

wid, parent: WINDOW

class: { InputOutput , InputOnly , CopyFromParent}
depth: CARDS8

visual: VISUALID or CopyFromParent

X, y: INT16

width, height, border-width: CARD16

value-mask: BITMASK

value-list: LISTofVALUE

Errors: Alloc, Colormap, Cursor, IDChoice, Match, Pixmap, Value, Window

This request creates an unmapped wineind assigns the identi®er wid to it.

A class ofCopyFromParent means the class is &k from the parentA depth of zero for class
InputOutput or CopyFromParent means the depth is @ from the parentA visual of
CopyFromParent means the visual type is &k from the parentFor classinputOutput , the
visual type and depth must be a combination supported for the screeMdtctaerror results).
The depth need not be the same as the pamgrthdparent must not be of cldaputOnly (or a
Match error results).For classInputOnly , the depth must be zero (oMatch error results),
and the visual must be one supported for the screenMateh error results).However, the par
ent can hee awy depth and class.

The serer essentially acts asliiputOnly windows do not gist for the purposes of graphics
requests,@osure processing, andsibilityNotify events. AnInputOnly window cannot be
used as a dweable (as a source or destination for graphics requebiputOnly and InputOut-
put windows act identically in other respects-properties, grabs, input control, and so on.

The coordinate system has the X axis horizontal and the Y estisal 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 systentor a window, the origin is inside the
border at the inside, uppkaft corner

The x and y coordinates for the windare relatve o the parens aigin and specify the position
of the uppeteft outer corner of the windo(not the origin). The width and height specify the
inside size (not including the border) and must be nonzeroValug error results).The border
width for anlnputOnly window must be zero (or 8atch error results).

The windav is gdaced on top in the stacking order with respect to siblings.

The walue-mask andalue-list specify attribtes of the windw that are to bexglicitly initialized.
The possible @lues are:

Attrib ute Type

background-pixmap PIXMAP or None or ParentRelative
background-pigl CARD32

borderpixmap PIXMAP or CopyFromParent
borderpixel CARD32

bit-gravity BITGRAVITY
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Attrib ute Type

win-gravity WINGRAVITY

backing-store { NotUseful, WhenMapped, Always}
backing-planes CARD32

backing-piel CARD32

save-under BOOL

event-mask SETofEVENT
do-not-propagte-mask SETofDEVICEEVENT
override-redirect BOOL

colormap COLORMAP orCopyFromParent
cursor CURSOR orNone

The deéult values when attrilites are nobelicitly initialized are:

Attrib ute Default

background-pixmap None

borderpixmap CopyFromParent
bit-gravity Forget
win-gravity NorthW est
backing-store NotUseful
backing-planes all ones
backing-piel zero

save-under False

event-mask {} (empty set)
do-not-propagte-mask {} (empty set)
override-redirect False

colormap CopyFromParent
cursor None

Only the folloving attritutes are de®ned fdnputOnly windows:
win-gravity
event-mask
do-not-propagte-mask
override-redirect
cursor
It is aMatch error to specify another attrilutes forinputOnly windows.

If background-pixmap is gen, it overrides the defult background-pixmapThe background
pixmap and the winde must hae the same root and the same depth (btagch error results).

Any size pixmap can be used, although some sizes magsher than otherdf background

None is speci®ed, the windwhas no de®ned backgrountf.backgroundParentRelative is
speci®ed, the parestbackground is usedubthe windev must hae the same depth as the parent
(or aMatch error results).If the parent has backgroumtbne, then the winda will also hare
backgroundNone. A copy of the parens background is not madelhe parens background is
reexamined each time the winddackground is requiredf background-piel is given, it over-

rides the defult background-pixmap andyhackground-pixmap gen explicitly, and a pixmap
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of unde®ned size ®lled with background-glixs used for the backgroun&ange checking is not
performed on the background-plwalue; it is simply truncated to the appropriate number of bits.
For a ParentRelative background, the background tile originvays aligns with the parest'
background tile origin Otherwise, the background tile origin isvays the windev origin.

When no walid contents arevailable for rggions of a winde and the rgions are either visible or
the serer is maintaining backing store, the ssrautomatically tiles the geons with the win-
dow's background unless the winddias a background dfone. If the background idlone, the
previous screen contents from other windoof the same depth as the windare simply left in
place if the contents come from the parent of the winoloan inferior of the parent; otherwise,
the initial contents of thexposed rgions are unde®nedexposure eents are then generated for
the regjions, @en if the background idlone.

The border tile origin is mlays the same as the background tile oridfrborderpixmap is gven,

it overrides the defult bordempixmap. Theborder pixmap and the windomust hae the same

root and the same depth (oMatch error results).Any size pixmap can be used, although some
sizes may besfster than otherdf CopyFromParent is given, the parens border pixmap is

copied (subsequent changes to the paséntder attritute do not déct the child), bt the win-

dow must hae the same depth as the parent (datch error results).The pixmap might be
copied by sharing the same pixmap object between the child and parent or by making a complete
copy of the pixmap contentdf borderpixel is gven, it overrides the defult bordempixmap and

ary borderpixmap gven explicitly, and a pixmap of unde®ned size ®lled with borgetel is

used for the borderRange checking is not performed on the boyurel value; it is simply trun-
cated to the appropriate number of bits.

Output to a windw is dways clipped to the inside of the wingdpso that the border is wer
affected.

The bit-graity de®nes which rgion of the windw should be retained if the windois resized,
and win-graity de®nes hw the windav should be repositioned if the parent is resized (See-
®gureWindow request).

A backing-store oMWhenMapped advises the seev that maintaining contents of obscured
regions when the winde is mapped wuld be bene®cialA backing-store ofAlways advises the
sener that maintaining contentgam when the windw is utnmapped wuld be bene®cialln this
case, the seer may generate axgosure gent when the windw is aeated. Avalue of NotUse-
ful advises the seev that maintaining contents is unnecessaifyough a serer may still choose
to maintain contents while the wingas mapped. Notehat if the sergr maintains contents, then
the serer should maintain complete contents not just tgerewithin the parent boundaries,
evan if the windav is larger than its parentWhile the serer maintains contentsxgosure eents
will not normally be generatedubthe sergr may stop maintaining contents ay éime.

If save-under isTr ue, the serer is advised that when this windds mapped, sang the contents
of windows it obscures auld be bene®cial.

When the contents of obscuredimns of a windw are being maintained, geons obscured by
noninferior windevs are included in the destination (and source, when the wirgdhe source)
of graphics requestsubragions obscured by inferior winds are not included.

The backing-planes indicates (with bits set to 1) which bit planes of thewvimald dynamic
data that must be presed/in backing-stores and duringyeaunders. Thédacking-pixel speci-
®es what alue to use in planes notweped by backing-planesThe serer is free to sa& mly the
speci®ed bit planes in the backing-store mesander and rgenerate the remaining planes with
the speci®ed ped value. Ary bits begyond the speci®ed depth of the windm these alues are
simply ignored.
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The e&vent-mask de®nes whichvents the client is interested in for this wind¢or for some eent
types, inferiors of the windw). Thedo-not-propagte-mask de®nes whiclents should not be
propagted to ancestor winde when no client has theant type selected in this windo

The override-redirect speci®es whether map and con®gure requests on thiswgmoladd oser-
ride aSubstructureRedirect on the parent, typically to inform a windananager not to tamper
with the windav.

The colormap speci®es the colormap that best re ects the true colors of the.wiadeers
capable of supporting multiple hardwe colormaps may use this information, and windwan-
agers may use it fdnstallColormap requests. Theolormap must hae the same visual type
and root as the winao(or aMatch error results).If CopyFromParent is speci®ed, the pareat'
colormap is copied (subsequent changes to the paeidrmap attrilite do not déct the child).
However, the windav must hae the same visual type as the parent (dMaich error results),
and the parent must notveaa ®lormap ofNone (or aMatch error results).For an explanation
of None, seeFreeColormaprequest. Theolormap is copied by sharing the colormap object
between the child and the parent, not by making a compleyeottipe colormap contents.

If a cursor is speci®ed, it will be used wheerthe pointer is in the winda If None is speci-
®ed, the parerd'aursor will be used when the pointer is in the windand ary change in the
parents aursor will cause an immediate change in the displayed cursor

This request generateCaieateNotify event.

The background and border pixmaps and the cursor may be freed immediately if no further
explicit references to them are to be made.

Subsequent dwzing into the background or border pixmap has an unde®fiect eh the winde
state. Thesener might or might not maka ®py of the pixmap.

ChangeWndowAttrib utes

window: WINDOW
value-mask: BITMASK
value-list: LISTofVALUE

Errors: Access Colormap, Cursor, Match, Pixmap, Value, Window

The alue-mask andalue-list specify which attrildes are to be changedhe \alues and restric-
tions are the same as fGreateWndow.

Setting a n& background, whether by background-pixmap or backgrounel;pixerrides ay
previous backgroundSetting a n& bordet whether by bordepixel or bordetpixmap, werrides
ary previous border

Changing the background does not cause the wirdatents to be change&etting the border

or changing the background such that the border tile origin changes causes the border to be
repainted. Changintihe background of a root windao None or ParentRelative restores the
default background pixmapChanging the border of a root winddo CopyFromParent

restores the datilt border pixmap.

Changing the win-graty does not déct the current position of the windo

Changing the backing-store of an obscured wintioWhenMapped or Always or changing
the backing-planes, backing-pixor sae-under of a mapped windomay hare ro immediate
effect.
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Multiple clients can select input on the same wimdiheir ezent-masks are disjointWhen an
event is generated, it will be reported to all interested clieHtavever, only one client at a time
can select foSubstructureRedirect, only one client at a time can select RResizeRediect,

and only one client at a time can selectBoittonPress An atempt to violate these restrictions
results in anAccesserror.

There is only one do-not-propatg-mask for a winde, not one per client.

Changing the colormap of a wingdby de®ning a ne& map, not by changing the contents of the
existing map) generates@olormapNotify event. Changinghe colormap of a visible wineo
might hare o immediate d&ct on the screen (sdmstallColormap request).

Changing the cursor of a root winddo None restores the dafilt cursor

The order in which attrilites are gri®ed and altered is sawdependent. lan error is generated,
a wbset of the attriltes may hee keen altered.

GetWindowAttrib utes
window: WINDOW

—

visual: VISUALID

class: {inputOutput , InputOnly }

bit-gravity: BITGRAVITY

win-gravity: WINGRAVITY

backing-store: NotUseful, WhenMapped, Always}
backing-planes: CARD32

backing-piel: CARD32

sase-under: BOOL

colormap: COLORMAP oNone
map-is-installed: BOOL

map-state: Ynmapped, Unviewable, Viewable}
all-event-masks, youevent-mask: SEGfEVENT
do-not-propagte-mask: SEGTDEVICEEVENT
override-redirect: BOOL

Errors: Window

This request returns the current atités of the winde. A window is Unviewable if it is
mapped bt some ancestor is unmappedl-event-masks is the inclug-OR of all eent masks
selected on the wingoby clients. Yourevent-mask is theent mask selected by the querying
client.

DestroyWindow
window: WINDOW
Errors: Window

If the agument windw is mapped, arnmapWindow request is performed automaticallihe
window and all inferiors are then desyed, and @DestroyNotify event is generated for each
window. The ordering of théestroyNotify events is such that for grgiven window,
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DestroyNotify is generated on all inferiors of the wivdbefore being generated on the wimdo
itself. Theordering among siblings and across subhierarchies is not otherwise constrained.

Normal exposure processing on formerly obscured wimslcs performed.
If the windaw is a 0ot windaw, this request has nofeét.

DestroySubwindows
window: WINDOW
Errors: Window

This request performs RestroyWindow request on all children of the wingpin bottom-to-top
stacking order

ChangeSa&eSet

window: WINDOW
mode: { Insert, Delete}

Errors:
Match, Value, Window

This request adds or renes the speci®ed winde from the client saveset. Thewindow must
have keen created by some other client (datch error results).For further information about
the use of the sa-set, see section 10.

When windavs are destrged, the serr automatically remaes them from the sae-set.

ReparentWindow

window, parent: WINDOW
X, y:INT16

Errors: Match, Window

If the windaw is mapped, arUnmapWindow request is performed automatically ®r3te win-
dow is then remweed from its current position in the hierascand is inserted as a child of the
speci®ed parentThe x and y coordinates are relatio the parens aigin and specify the ne
position of the uppeleft outer corner of the windo The windav is daced on top in the stack-
ing order with respect to sibling®s ReparentNotify event is then generatedlhe wverride-redi-
rect attrilute of the windw is passed on in thisvent; a \alue of Tr ue indicates that a windo
manager should not tamper with this winddAnally, if the windav was originally mapped, a
MapWindow request is performed automatically

Normal exposure processing on formerly obscured wimsltss performed.The serer might not
generatex@osure gents for rgions from the initial unmap that are immediately obscured by the
®nal map.

A Match error is generated if:
The nev parent is not on the same screen as the old parent.
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The nev parent is the windw itself or an inferior of the winda
The nev parent isInputOnly , and the windev is rot.

The windav has aParentRelative background, and the weparent is not the same depth
as the windw.

MapW indow
window: WINDOW
Errors: Window

If the window is dready mapped, this request has reaf

If the override-redirect attribte of the windw is False and some other client has selec&ib-
structur eRedirect on the parent, thenMapRequestevent is generated,ut the windov
remains unmappedOtherwise, the winde is mapped, and &MapNotify event is generated.

If the windaw is now viewable and its contents @ been discarded, the windas tiled with its
background (if no background is de®ned, thisting screen contents are not altered), and zero or
more eposure gents are generatedf a backing-store has been maintained while the windo

was unmapped, noxposure gents are generatedf a backing-store will ne be maintained, a
full-window exposure is alays generatedOtherwise, only visible gions may be reported.

Similar tiling and &posure tak dace for ag newly viewable inferiors.

MapSubwindows
window: WINDOW
Errors: Window

This request performsapWindow request on all unmapped children of the windim top-to-
bottom stacking order

UnmapWindow
window: WINDOW
Errors: Window

If the window is dready unmapped, this request has riectf Otherwisethe windav is
unmapped, and adnmapNotify event is generatedNormal exposure processing on formerly
obscured windas is performed.

UnmapSubwindows
window: WINDOW
Errors: Window

19



This request performs donmapWindow request on all mapped children of the wiwdm bot-
tom-to-top stacking order

Con®gureWindow

window: WINDOW
value-mask: BITMASK
value-list: LISTofVALUE

Errors: Match, Value, Window

This request changes the con®guration of the windthe \alue-mask andalue-list specify
which values are to beggn. Thepossible alues are:

Attrib ute Type

X INT16

y INT16
width CARD16
height CARD16
borderwidth CARD16
sibling WINDOW

stack-mode  { Above, Below, Toplf , Bottomlf , Opposite}

The x and y coordinates are relatio the parens arigin and specify the position of the upper
left outer corner of the windo The width and height specify the inside size, not including the
border and must be nonzero (or\éalue error results).Those alues not speci®ed are takfrom
the «isting geometry of the winda Note that changing just the bordeidth leaves the outer

left corner of the windw in a ®ed position lut moves the absolute position of the wingds ari-
gin. Itis aMatch error to attempt to makthe bordewidth of anlnputOnly window nonzero.

If the override-redirect attribte of the windw is False and some other client has selectdb-
structur eRedirect on the parent, £on®gureRequestevent is generated, and no further pro-
cessing is performedOtherwise, the follwing is performed:

If some other client has selectBésizeRediect on the windav and the inside width or height of
the windav is being changed, ResizeRequestvant is generated, and the current inside width
and height are used insteadote that the werride-redirect attribte of the windw has no dect

on ResizeRediect and thatSubstructureRedirect on the parent has precedengerdresiz-
eRedirect on the windav.

The geometry of the winawis changed as speci®ed, the wimdis restacked among siblings,

and aCon®gureNotify event is generated if the state of the windactually changeslf the

inside width or height of the wingohas actually changed, then children of the windoe

affected, according to their win-gridy. Exposure processing is performed on formerly obscured
windows (including the winde itself and its inferiors if igons of them were obscuredtmown

are not). Exposure processing is also performed onraw regons of the windw (as a result of
increasing the width or height) and oryaagons where winde contents are lost.

If the inside width or height of a windois not changed tt the windav is moved or its border is
changed, then the contents of the windoe not lost at move with the windav. Changing the
inside width or height of the windlocauses its contents to be wed or lost, depending on the
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bit-gravity of the windav. It also causes children to be recon®gured, depending on their win-
gravity. For a change of width and height of W and H, we de®ne the [X, y] pairs as:

Dir ection Deltas

NorthWest [0, O]

North [W/2, Q]
NorthEast [W, 0]
West [0, H/2]
Center [W/2, H/2]
East [W, HI2]
SouthWest [0, H]
South [W/2, H]

SouthEast  [W, H]

When a windw with one of these bit-guities is resized, the corresponding pair de®nes the
change in position of each gixin the windav. When a windw with one of these win-gvéies

has its parent windwresized, the corresponding pair de®nes the change in position of the win-
dow within the parent.This repositioning generatesGravityNotify event. GravityNotify

events are generated after tien®gureNotify event is generated.

A gravity of Static indicates that the contents or origin should notenelative to the origin of
the root windav. If the change in size of the winslas aupled with a change in position of [X,
Y], then for bit-graity the change in position of each gixs [-X, -Y] and for win-gravity the
change in position of a child when its parent is so resized is [-X, N¢te thatStatic gravity
still only takes efect when the width or height of the wintlds changed, not when the wingas
simply moved.

A bit-gravity of Forget indicates that the windocontents are alays discarded after a size
change, een if backing-store or see-under has been requestékthe windav is tled with its
background (ecept, if no background is de®ned, thaésting screen contents are not altered) and
zero or more xposure gents are generated.

The contents and borders of inferiors are nigicééd by their parerg’ht-gravity. A sener is
permitted to ignore the speci®ed bit-gitg and useForget instead.

A win-gravity of Unmap is like NorthW est, but the child is also unmapped when the parent is
resized, and aklnmapNotify event is generatedlUnmapNotify events are generated after the
Con®gureNotify event is generated.

If a sibling and a stack-mode are speci®ed, the windaestacled as follavs:

Above The windav is gaced just abee the sibling.

Below The windav is gaced just bela the sibling.

Toplf If the sibling occludes the windg then the windw is gdaced at the top of
the stack.

BottomlIf If the window occludes the sibling, then the windas daced at the bottom

of the stack.

Opposite If the sibling occludes the windg then the windw is daced at the top of
the stack.Otherwise, if the winde@ occludes the sibling, then the windas
placed at the bottom of the stack.

21



If a stack-mode is speci®editno sibling is speci®ed, the windads restacled as follavs:

Above The windav is gdaced at the top of the stack.

Below The windav is gaced at the bottom of the stack.

Toplf If any sibling occludes the winde, then the windw is daced at the top of
the stack.

Bottomlf If the window occludes ay sibling, then the winde is daced at the bottom

of the stack.

Opposite If any sibling occludes the winde, then the windw is daced at the top of
the stack.Otherwise, if the wind@ occludes an sibling, then the windw is
placed at the bottom of the stack.

It is aMatch error if a sibling is speci®ed without a stack-mode or if the windonot actually a
sibling.

Note that the computations f&ottomlf , Toplf , and Opposite are performed with respect to the
window's ®nal geometry (as controlled by the otheguanents to the request), not to its initial
geometry

Attempts to con®gure a root winddhaveno efect.

Cir culateWindow
window: WINDOW
direction: { RaiseLawest, LowerHighest}

Errors: Value, Window

If some other client has select@dbstructureRedirect on the windwy, then aCir cu-
lateRequestevent is generated, and no further processing is perfor@¢iderwise, the follaving
is performed, and then@ir culateNotify event is generated if the windois actually restackd.

For RaiseLowest, CirculateWindow raises the lvest mapped child (if an that is occluded by
another child to the top of the stadkor LowerHighest, Cir culateWindow lowers the highest
mapped child (if ay) that occludes another child to the bottom of the st&osposure processing
is performed on formerly obscured windsa

GetGeometry
drawable: DRAWABLE

—

root: WINDOW

depth: CARDS

X, Y. INT16

width, height, bordewidth: CARD16

Errors: Drawable
This request returns the root and current geometry of thesdien Thedepth is the number of

bits per pixel for the object.The x, y and bordeiwidth will always be zero for pixmapd-or a
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window, the x and y coordinates specify the upledr outer corner of the wingorelative 1 its
parents arigin, and the width and height specify the inside size, not including the border

It is legd to pass annputOnly window as a dawable to this request.

QueryTree
window: WINDOW

—

root: WINDOW
parent: WINDQV or None
children: LISOfWINDOW

Errors: Window

This request returns the root, the parent, and the children of thewvifithe children are listed
in bottom-to-top stacking order

Inter nAtom

name: STRINGS
only-if-exists: BOOL
atom: AFOM or None
Errors: Alloc, Value

This request returns the atom for theeginame. Ifonly-if-exists isFalse, then the atom is cre-
ated if it does notxést. Thestring should use the ISO Latin-1 encoditdppercase and\eer
case matter

The lifetime of an atom is not tied to the interning clieAtoms remain de®ned until sawvreset
(see section 10).

GetAtomName
atom: ATOM

—

name: STRINGS8
Errors: Atom

This request returns the name for theegictom.
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ChangeProperty
window: WINDOW
property, type: ATOM
format: {8, 16, 32}
mode: { Replace, Prepend, Append}
data: LISTofINT8 or LISTOfINT16 or LISTOfINT32

Errors: Alloc, Atom, Match, Value, Window

This request alters the property for the speci®ed windthe type is uninterpreted by the sarv
The format speci®es whether the data should heedeas a list of 8-bit, 16-bit, or 32-bit quanti-
ties so that the seav can correctly byte-sap as necessary

If the mode isReplace the preious property &lue is discardedlf the mode isPrependor

Append, then the type and format must match tkisteng property alue (or aMatch error

results). Ifthe property is unde®ned, it is treated as de®ned with the correct type and format with
zero-length dataFor Prepend, the data is ta@d on to the lgnning of the gisting data, and for
Append, itis tacked on to the end of theisting data.

This request generated?aopertyNotify event on the windur.

The lifetime of a property is not tied to the storing clidhtoperties remain untikelicitly
deleted, until the wind® is destroyed, or until sergr reset (see section 10).

The maximum size of a property is serdependent and mayry dynamically

DeleteProperty
window: WINDOW
property: ATOM
Errors: Atom, Window

This request deletes the property from the speci®ed winhe property eists and generates a
PropertyNotify event on the windes unless the property does nois.

GetProperty

window: WINDOW

property: ATOM

type: ATOM or AnyPropertyType
long-offset, long-length: CARD32
delete: BOOL

—

type: ATOM or None
format: {0, 8, 16, 32}
bytes-after: CARD32
value: LISTOfINT8 or LISTOfINT16 or LISTofINT32

Errors: Atom, Value, Window
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If the speci®ed property does naist for the speci®ed windg then the return type iNone, the
format and bytes-after are zero, and takie is empty The delete ggjument is ignored in this

case. Ifthe speci®ed propertyists hut its type does not match the speci®ed type, then the return
type is the actual type of the propette format is the actual format of the propertyéneero),

the bytes-after is the length of the property in byteen(&@ the format is 16 or 32), and thalue

is empty The delete gyument is ignored in this casH.the speci®ed propertyxests and either
AnyPropertyType is speci®ed or the speci®ed type matches the actual type of the praperty

the return type is the actual type of the propéiiy format is the actual format of the property
(never zero), and the bytes-after analwe are as folles, given:

N = actual length of the stored property in bytes
(even if the format is 16 or 32)
| = 4 *ong-ofset

T=N 1
L = MINIMUM(T, 4 * long-length)
A=N (1+L)

The returned alue starts at byte inge in the property (indeing from 0), and its length in bytes
is L. However, it is aValue error if long-ofset is given such that L is ngative. The \alue of
bytes-after is A, giing the number of trailing unread bytes in the stored prap#rtelete is
True and the bytes-after is zero, the property is also deleted from thewyiattbaProper-
tyNotify event is generated on the wingdo

RotateProperties

window: WINDOW
delta: INT16
properties: LISTOfATOM

Errors: Atom, Match, Window

If the property names in the list arewied as being numbered starting from zero, and there are N
property names in the list, then trelue associated with property name | becomesahg\asso-
ciated with property name (I + delta) mod N, for all | from zero to N The efect is to rotate

the states by delta places around the virtual ring of property names (right forepdsdtt, left

for negaive cklta).

If delta mod N is nonzero, RropertyNotify event is generated for each property in the order
listed.

If an atom occurs more than once in the list or no property with that name is de®ned for the win-
dow, a Match error is generatedf an Atom or Match error is generated, no properties are
changed.
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ListProperties
window: WINDOW
atoms: LISBfATOM
Errors: Window

This request returns the atoms of properties currently de®ned on thewvindo

SetSelectionOwner
selection: ATOM

owner: WINDOW or None
time: TIMESTAMP or Curr entTime

Errors: Atom, Window

This request changes thermer, owner windav, and last-change time of the speci®ed selection.
This request has nofett if the speci®ed time is earlier than the current last-change time of the
speci®ed selection or is later than the currentesdime. Otherwise, the last-change time is set
to the speci®ed time witlCurr entTime replaced by the current sentime. If the avner win-

dow is eci®ed adNone, then the wner of the selection becombone (that is, no wner).
Otherwise, thewner of the selection becomes the clierdcating the requestlf the nav owner
(whether a client oNone) is ot the same as the curremtreer and the curreniwmer is not

None, then the currentwner is sent &electionClearevent.

If the client that is thewsner of a selection is later terminated (that is, its connection is closed) or
if the avner windav it has speci®ed in the request is later dgstdp then thewner of the selec-
tion automatically reerts to None, but the last-change time is nofexdted.

The selection atom is uninterpreted by the eervhe avner windav is returned by th&etSe-
lectionOwner request and is reported 8electionRequestind SelectionClearevents.

Selections are global to the serv

GetSelectionOwner
sdlection: ATOM

—

owner: WINDOW or None
Errors: Atom

This request returns the curremireer windav of the speci®ed selection, if wnIf Noneis
returned, then there is navper for the selection.
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ConvertSelection

selection, target: ATOM

property: ATOM or None

reguestor : WINDOW

time: TIMESTAMP or Curr entTime

Errors: Atom, Window

If the speci®ed selection has amreer, the serer sends &electionRequesevent to that avner.
If no owner for the speci®ed selectiorigs, the semr generates SelectionNotify event to the
requestor with propertilone. The aguments are passed on unchanged in either of/dmése

SendEwent

destination: WINDOW or PainterW indow or InputF ocus
propagate: BOOL

event-mask: SETOfEVENT

event: <normal-erent-format>

Errors: Value, Window

If PointerWindow is speci®ed, destination is replaced with the wimdlmat the pointer is inlf
InputF ocusis speci®ed and the focus wind@ontains the pointedestination is replaced with
the windav that the pointer is inOtherwise, destination is replaced with the focus windo

If the event-mask is the empty set, then tiverg is sent to the client that created the destination
window. If that client no longendsts, no gent is sent.

If propacate isFalse, then the gent is sent toeery client selecting on destinationyaof the
event types in gent-mask.

If propagate isTrue and no clients hae slected on destination yof the ezent types in gent-

mask, then destination is replaced with the closest ancestor of destination for which some client
has selected a type imemt-mask and no inteening windev has that type in its do-not-propa-
gate-mask. Ifno such windw exists or if the windw is an ancestor of the focus wingoand

InputF ocuswas aiginally speci®ed as the destination, then thengis not sent to anclients.
Otherwise, thewent is reported tovery client selecting on the ®nal destinatiory ahthe types
speci®ed in eent-mask.

The erent code must be one of the cokemts or one of thevents de®ned by anxéension (or a
Value error results) so that the sencan correctly byte-sap the contents as necessarfie
contents of thewvent are otherwise unaltered and unclestky the seer except to force on the
most signi®cant bit of thevent code and to set the sequence number invére eorrectly

Active gabs are ignored for this request.
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| GrabPointer

grab-window: WINDOW

owner-events: BOOL

event-mask: SETofPOINTEREVENT

pointer-mode, keyboard-mode: { Synchronous, Asynchronous}
confine-to: WINDOW or None

cursor: CURSOR orNone

time: TIMESTAMP or Curr entTime

status: SuccessAlr eadyGrabbed, Frozen, InvalidT ime, NotViewable}
L Errors: Cursor, Value, Window

This request actely grabs control of the pointeFurther pointer eents are only reported to the
grabbing client. The request\rrides an active pointer grab by this client.

If ownerevents isFalse, dl generated pointernvents are reported with respect to grab-wiwdo
and are only reported if selected we@-mask. Ifownerevents isTrue and a generated pointer
event would normally be reported to this client, it is reported normaitherwise, thewent is
reported with respect to the grab-wimdand is only reported if selected byeat-mask. Br
either \alue of avnerevents, unreportedvents are simply discarded.

If pointermode isAsynchronous, pointer ezent processing continues normalllf the pointer is
currently frozen by this client, then processing of pointents is resumedlf pointermode is
Synchronous, the state of the pointer (as seen by means of the protocol) appears to freeze, and
no further pointerwents are generated by the saruntil the grabbing client issues a releasing
AllowEvents request or until the pointer grab is releasAdtual pointer changes are not lost

while the pointer is frozenThey are simply queued for later processing.

If keyboard-mode iAsynchronous, keyboard @ent processing is untafcted by actiation of the
grah If keyboard-mode isSynchronous, the state of thedyboard (as seen by means of the pro-
tocol) appears to freeze, and no furtheyboard @ents are generated by the s&runtil the grab-
bing client issues a releasidglo wEvents request or until the pointer grab is releasadtual
keyboard changes are not lost while tlegtdoard is frozen.They are simply queued for later pro-
cessing.

If a cursor is speci®ed, then it is displayedadless of what winde the pointer is in.If no cur
sor is speci®ed, then when the pointer is in grab-windoone of its subwindws, the normal
cursor for that windw is dsplayed. Otherwisehe cursor for grab-windois dsplayed.

If a con®ne-to windw is peci®ed, then the pointer will be restricted to stay contained in that
window. The con®ne-to windw need hae ro relationship to the grab-windo If the pointer is
not initially in the con®ne-to winde, then it is varped automatically to the closest edge (and
enter/lege events are generated normally) just before the grabates. Ifthe con®ne-to winde
is subsequently recon®gured, the pointer will lzeped automatically as necessarydefk it
contained in the winde

This request generat&nterNotify and LeaveNotify events.

The requestdils with statusAlr eadyGrabbed if the pointer is actiely grabbed by some other
client. Therequestdils with statugrozenif the pointer is frozen by an ae#i gab of another
client. Therequestdils with statudNotViewable if grab-windav or con®ne-to windw is rot
viewable or if the con®ne-to windw lies completely outside the boundaries of the root windo
The requestdils with statudnvalidT ime if the speci®ed time is earlier than the last-poHgierb
time or later than the current sentime. Otherwise, the last-pointgrab time is set to the
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speci®ed time, witlCurr entTime replaced by the current sertime.

UngrabPointer
time: TIMESTAMP or Curr entTime

This request releases the pointer if this client has e grabbed (from eitheGrabPointer or
GrabButton or from a normal btton press) and releasey apeued gents. Therequest has no
effect if the speci®ed time is earlier than the last-poigtab time or is later than the current
sener time.

This request generat&nterNotify and LeaveNotify events.

An UngrabPointer request is performed automatically if theat windov or con®ne-to windav
for an actve minter grab becomes not weble or if windav recon®guration causes the con®ne-
to window to lie completely outside the boundaries of the root windo

GrabButton

modifiers: SETofKEYMASK or AnyModi®er

button: BUTTON or AnyButton

grab-window: WINDOW

owner-events: BOOL

event-mask: SETofPOINTEREVENT

pointer-mode, keyboard-mode: { Synchronous, Asynchronous}
confine-to: WINDOW or None

cursor: CURSOR orNone

Errors: Access Cursor, Value, Window

This request establishes a passrah In the future, the pointer is ae#ly grabbed as described
in GrabPointer, the last-pointegrab time is set to the time at which thétbn was pressed (as
transmitted in th&uttonPressevent), and theButtonPressevent is reported if all of the follw-
ing conditions are true:

The pointer is not grabbed and the speci®ettbin is logically pressed when the speci®ed
modi®er leys ae logically davn, and no otheruitons or modi®er &ys ae logically davn.

The grab-windw contains the pointer
The con®ne-to windw (if any) is viewvable.

A passie gab on the sameulton/key mmbination does notxest on aly ancestor of grab-
window.

The interpretation of the remaininggaments is the same as férabPointer. The actve gab

is terminated automatically when the logical state of the pointer hagttalhb released, indepen-
dent of the logical state of modi®eeys. Notethat the logical state of avlee (as seen by means
of the protocol) may lag the péical state if déce event processing is frozen.

This requesteerrides all preious passie gabs by the same client on the samtdn/lkey mom-
binations on the same wingdo A modi®er of AnyModi®er is equialent to issuing the request
for all possible modi®er combinations (including the combination of no modi®#ris) not
required that all speci®ed modi®ersvbaurrently assigneddycodes. Abutton of AnyButton is
equiaent to issuing the request for all possiblgtbns. Otherwiset is not required that the
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button speci®ed currently be assigned to ggital hutton.

An Accesserror is generated if some other client has already iss@dtzButton request with
the same liiton/key combination on the same winglo When usingAnyModi®er or AnyBut-
ton, the requestdils completely (no grabs are established), and@messerror is generated if
there is a con icting grab forywoombination. Theequest has nofettt on an actie gah

UngrabButton

modifi ers: SETOfKEYMASK or AnyModi®er
button: BUTTON or AnyButton
grab-window: WINDOW

Errors: Value, Window

This request releases the pasdiutton/key mwmbination on the speci®ed windaf it was

grabbed by this clientA modi®ers agument ofAnyModi®er is equvalent to issuing the request
for all possible modi®er combinations (including the combination of no modi®Arbutton of
AnyButton is equvalent to issuing the request for all possiblgtbns. Theequest has nofeict

on an actie gah

ChangeActivePointerGrab

event-mask: SETofPOINTEREVENT
cursor: CURSOR orNone
time: TIMESTAMP or Curr entTime

Errors: Cursor, Value

This request changes the speci®ed dynamic parameters if the pointerdy gcéibbed by the
client and the speci®ed time is no earlier than the last-pajnédr time and no later than the-cur
rent serer time. The interpretation ofvent-mask and cursor are the same aGiiabPointer .

This request has nofe€t on the parameters ofyapassve gabs established witGrabButton .

GrabKeyboard

grab-window: WINDOW

owner-events: BOOL

pointer-mode, keyboard-mode: { Synchronous, Asynchronous}
time: TIMESTAMP or Curr entTime

status: SuccessAlr eadyGrabbed, Frozen, InvalidT ime, NotViewable}
Errors: Value, Window

This request actely grabs control of thedyboard. Furthekey events are reported only to the
grabbing client.This requestwerrides aly active keyboard grab by this client.

If ownerevents isFalse, dl generated &y events are reported with respect to grab-winddf
ownerevents isTrue and if a generatedel event would normally be reported to this client, it is
reported normally Otherwise, the went is reported with respect to the grab-wiwddoth
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KeyPressand KeyReleaseevents are aliays reported, independent ofyagvent selection made
by the client.

If keyboard-mode iAsynchronous, keyboard @ent processing continues normalllf the
keyboard is currently frozen by this client, then processingeghdard eents is resumedif
keyboard-mode isSynchronous, the state of thedyboard (as seen by means of the protocol)
appears to freezeNo further leyboard @ents are generated by the saruntil the grabbing client
issues a releasingllowEvents request or until thedyboard grab is releasedctual keyboard
changes are not lost while theykoard is frozen.They are simply queued for later processing.

If pointermode isAsynchronous, pointer event processing is untgfcted by actiation of the

grah If pointermode isSynchronous, the state of the pointer (as seen by means of the protocol)
appears to freezeNo further pointer eents are generated by the smruntil the grabbing client
issues a releasingllowEvents request or until thedyboard grab is released\ctual pointer
changes are not lost while the pointer is froZz€hey are simply queued for later processing.

This request generaté®cusin and FocusOut events.

The requestdils with statusAlr eadyGrabbed if the keyboard is actiely grabbed by some other
client. Therequestdils with statud-rozenif the keyboard is frozen by an aet gab of another
client. Therequestdils with statudNotViewable if grab-windav is not viewable. Therequest
fails with statusinvalidT ime if the speci®ed time is earlier than the lasttboard-grab time or
later than the current semwtime. Otherwise, the lastdyboard-grab time is set to the speci®ed
time with Curr entTime replaced by the current sentime.

UngrabKeyboard
time: TIMESTAMP or Curr entTime

This request releases theykoard if this client has it astly grabbed (as a result of either
GrabK eyboard or GrabK ey) and releases gmueued gents. Therequest has nofett if the
speci®ed time is earlier than the lasgiioard-grab time or is later than the current setime.

This request generaté®cusin and FocusOut events.

An UngrabKeyboard is performed automatically if thevent windav for an actie keyboard
grab becomes not vigble.

GrabKey

key: KEYCODE orAnyK ey

modifi ers: SETofKEYMASK or AnyModi®er

grab-window: WINDOW

owner-events: BOOL

pointer-mode, keyboard-mode: { Synchronous, Asynchronous}

Errors: Access Value, Window

This request establishes a pasgrab on the &yboard. Inthe future, the &yboard is actiely
grabbed as described @rabK eyboard, the last-leyboard-grab time is set to the time at which
the key was pressed (as transmitted in KeyPressevent), and thekeyPressevent is reported if
all of the follaving conditions are true:
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The leyboard is not grabbed and the speci®ey gvhich can itself be a modi®eel) is
logically pressed when the speci®ed modi®eyskare logically davn, and no other modi-
®er keys ae logically davn.

Either the grab-windwe is an ancestor of (or is) the focus windpor the grab-windw is a
descendent of the focus wind@nd contains the pointer

A passive gab on the sameely combination does noixest on ary ancestor of grab-win-
dow.

The interpretation of the remaininggaments is the same as f8rabK eyboard. The actve
grab is terminated automatically when the logical state ofdki@dard has the speci®edyk
released, independent of the logical state of modi®gs. kNotethat the logical state of avdee
(as seen by means of the protocol) may lag tlysipal state if déice event processing is frozen.

This request werrides all preious passie gabs by the same client on the sarag éombinations
on the same winda A modi®er of AnyModi®er is equialent to issuing the request for all pos-
sible modi®er combinations (including the combination of no modi®dt$3.not required that

all modi®ers speci®ed ka arrently assigneddycodes. Akey of AnyKey is equvalent to issu-
ing the request for all possibleycodes. Otherwisdhe ley must be in the range speci®ed by
min-keycode and maxdycode in the connection setup (o¥alue error results).

An Accesserror is generated if some other client has issuédadK ey with the same &y mm-
bination on the same windo When usingAnyModi®er or AnyK ey, the requestdils com-
pletely (no grabs are established), and\anesserror is generated if there is a con icting grab
for ary combination.

UngrabKey
key: KEYCODE orAnyK ey
modifi ers: SETOfKEYMASK or AnyModi®er
grab-window: WINDOW

Errors: Value, Window

This request releases theykoombination on the speci®ed wingdaf it was grabbed by this

client. Amodi®ers agument ofAnyModi®er is equvaent to issuing the request for all possible
modi®er combinations (including the combination of no modi®efskey d AnyK ey is equv-
alent to issuing the request for all possit#gdodes. Thisequest has nofeftct on an actie gah

AllowEvents

mode: { AsyncPointer, SyncRointer, ReplayPointer, AsyncKeyboard,
SyncKeyboard, ReplayKeyboard, AsyncBoth, SyncBoth}
time: TIMESTAMP or Curr entTime

Errors: Value

This request releases some queuets if the client has caused avite to freeze.The request
has no déct if the speci®ed time is earlier than the last-grab time of the most receatgati
for the client or if the speci®ed time is later than the curreneséime.

For AsyncRointer, if the pointer is frozen by the client, pointeest processing continues Ror
mally. If the pointer is frozen twice by the client on behalf aj separate grabsisyncPointer
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thaws for both. AsyncPointer has no déct if the pointer is not frozen by the clientt bhe
pointer need not be grabbed by the client.

For SyncPRointer, if the pointer is frozen and agtly grabbed by the client, pointevent pro-
cessing continues normally until thexb®uttonPressor ButtonReleaseevent is reported to the
client, at which time the pointer aipp appears to freezélowever, if the reported\ent causes
the pointer grab to be released, then the pointer does not fiégaebointer has no déct if the
pointer is not frozen by the client or if the pointer is not grabbed by the client.

For ReplayPointer, if the pointer is actely grabbed by the client and is frozen as the result of
an e/zent having been sent to the client (either from theatiton of a GrabButton or from a pre-
vious AllowEvents with modeSyncPRointer but not from aGrabPointer), then the pointer grab
is released and thatent is completely reprocessed, this time ignoring passve gabs at or
above towards the root) the grab-windoof the grab just releasedhe request has nofe€t if

the pointer is not grabbed by the client or if the pointer is not frozen as the resulvvefitan e

For AsyncKeyboard, if the keyboard is frozen by the clienteyboard ent processing contin-
ues normally If the keyboard is frozen twice by the client on behalf ob tsgparate grabs,
AsyncKeyboard thaws for both. AsyncKeyboard has no dect if the leyboard is not frozen by
the client, lnt the lkeyboard need not be grabbed by the client.

For SyncKeyboard, if the keyboard is frozen and agtly grabbed by the clientgyboard ent
processing continues normally until thexnEeyPressor KeyReleaseevent is reported to the
client, at which time thedyboard agin appears to freezélowever, if the reportedeent causes
the keyboard grab to be released, then tegbbard does not freezesyncKeyboard has no
effect if the leyboard is not frozen by the client or if theykoard is not grabbed by the client.

For ReplayKeyboard, if the keyboard is actiely grabbed by the client and is frozen as the result
of an e/ent having been sent to the client (either from thewatiton of aGrabK ey or from a pre-
vious AllowEvents with mode SyncKeyboard but not from aGrabK eyboard), then the

keyboard grab is released and thadre is completely reprocessed, this time ignoring passve
grabs at or ab@ (owards the root) the grab-windoof the grab just released.he request has

no efect if the leyboard is not grabbed by the client or if thesthoard is not frozen as the result
of an eent.

For SyncBoth, if both pointer and éyboard are frozen by the clientjeat processing (for both
devices) continues normally until thexteButtonPress ButtonRelease KeyPress or KeyRe-
leaseevant is reported to the client for a grabbedide (lutton e/ent for the pointerkey event
for the leyboard), at which time the diees a@in appear to freezédowever, if the reported
event causes the grab to be released, then tieefedo not freeze @b if the other deice is still
grabbed, then a subsequewntrd for it will still cause both dédces to freeze).SyncBoth has no
effect unless both pointer andyooard are frozen by the clienif.the pointer or kyboard is
frozen twice by the client on behalf ofdveeparate grabssyncBoth thaws for both (lit a subse-
guent freeze foByncBoth will only freeze each dece once).

For AsyncBoth, if the pointer and theegboard are frozen by the clientieat processing for
both deices continues normallyf a device is frozen twice by the client on behalf obteepa-
rate grabsAsyncBoth thaws for both. AsyncBoth has no d&ct unless both pointer and
keyboard are frozen by the client.

AsyncPointer, SyncRointer, and ReplayPointer have ro efect on processing oefboard
events. AsyncKeyboard, SyncKeyboard, and ReplayKeyboard have ro efect on processing
of pointer @ents.

It is possible for both a pointer grab andegtioard grab to be agt smultaneously (by the same
or different clients).When a deice is frozen on behalf of either grab, nem® processing is per
formed for the déce. Itis possible for a single diee to be frozen because of both gralwsthis
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case, the freeze must be released on behalf of both grabs vefisecan agin be processedf
a cevice is frozen twice by a single client, then a singjlie wEvents releases both.

GrabServer

This request disables processing of requests and clegesam all connections other than the
one this request aved on.

UngrabServer

This request restarts processing of requests and clesesam other connections.

QueryPointer
window: WINDOW

—

root: WINDOW

child: WINDOW or None
same-screen: BOOL

root-x, root-y win-x, win-y: INT16
mask: SE6fKEYBUTMASK

Errors: Window

The root windav the pointer is logically on and the pointer coordinates weldtithe roots ari-

gin are returnedIf same-screen isalse, then the pointer is not on the same screen asdgle ar
ment windav, child is None, and win-x and win-y are zerdf same-screen i$r ue, then win-x
and win-y are the pointer coordinates rektb the agument windw/'s arigin, and child is the
child containing the pointeif any. The current logical state of the modi®&yk and the littons
are also returnedNote that the logical state of aviee (as seen by means of the protocol) may
lag the plgsical state if dgce event processing is frozen.

GetMotionEvents

start, stop: TIMESTAMP or Curr entTime
window: WINDOW

—

evats: LISTofTIMECOORD
where:

TIMECOORD:  [x,y: INT16
time: TIMESTAMP]

Errors: Window
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This request returns alvents in the motion historyusfer that &ll between the speci®ed start and
stop times (inclusie) and that hae mordinates that lie within (including borders) the speci®ed
window at its present placementhe x and y coordinates are reported redath the origin of the
window.

If the start time is later than the stop time or if the start time is in the futureemis are
returned. Ifthe stop time is in the future, it is egaent to specifyingCurr entTime.

Tr anslateCoordinates

src-window, dst-window: WINDOW
Src-x, src-y: INT16

—

same-screen: BOOL
child: WINDOW or None
dst-x, dst-y: INT16

Errors: Window

The src-x and src-y coordinates arestakelatve o sc-window's arigin and are returned as dst-x
and dst-y coordinates rebati o dst-windaw's aigin. If same-screen iBalse, then src-windar

and dst-windw are on diferent screens, and dst-x and dst-y are zHrie coordinates are con-
tained in a mapped child of dst-windahen that child is returned.

Warp Painter

src-window: WINDOW or None
dst-window: WINDOW or None
Src-x, src-y: INT16

src-width, src-height: CARD16
dst-x, dst-y: INT16

Errors: Window

If dst-window is None, this request maes the pointer by dbets [dst-X, dst-y] relate o the cur

rent position of the pointedf dst-window is a window, this request maes the pointer to [dst-X,

dst-y] relatve o dst-windaw's aigin. However, if src-window is ot None, the mare anly takes

place if src-windw contains the pointer and the pointer is contained in the speci®ed rectangle of
src-windav.

The src-x and src-y coordinates are re&@i gc-window's aigin. If src-height is zero, it is
replaced with the current height of src-wimdminus src-y If src-width is zero, it is replaced
with the current width of src-windominus src-x.

This request cannot be used tovadne pointer outside the con®ne-to wimdof an active
pointer grab An atempt will only mave the pointer asar as the closest edge of the con®ne-to
window.

This request will generatevents just as if the user had instantaneouslyeti¢the pointer
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SetlnputFocus

focus: WINDOW or PaointerRoot or None
revert-to: { Parent, PointerRoot, None}
time: TIMESTAMP or Curr entTime

Errors: Match, Value, Window

This request changes the input focus and the last-focus-changetimeequest has nofe€t if

the speci®ed time is earlier than the current last-focus-change time or is later than the current
sener time. Otherwise, the last-focus-change time is set to the speci®ed tim€witlentTime
replaced by the current sentime.

If Noneis speci®ed as the focus, aliypoard eents are discarded until awméocus windav is
set. Inthis case, the vert-to agument is ignored.

If a windaw is gpeci®ed as the focus, it becomes thghloards focus windev. If a generated
keyboard eent would normally be reported to this windar one of its inferiors, thevent is
reported normally Otherwise, the went is reported with respect to the focus wiwdo

If PointerRoot is speci®ed as the focus, the focus winds dynamically talken to be the root
window of whatever screen the pointer is on at eaahyoard eent. Inthis case, the vert-to
argument is ignored.

This request generaté®cusin and FocusOut events.

The speci®ed focus windomust be vigvable at the time of the request (oMatch error
results). Ifthe focus windw later becomes not wiable, the nes focus windav depends on the
revert-to agument. Ifrevert-to is Parent, the focus reerts to the parent (or the closestwable
ancestor) and the wareveat-to value is takn to beNone. If revet-to is PointerRoot or None,
the focus reerts to that alue. Wherthe focus reerts, Focusin and FocusOut events are gener
ated, It the last-focus-change time is ndeafed.

GetlnputFocus

—

focus: WINDOWN or PointerRoot or None
revert-to: { Parent, PointerRoot, None}

This request returns the current focus state.

QueryKeymap

keys: LISTofCARDS8

This request returns a big¢stor for the logical state of theyboard. Eaclbit set to 1 indicates

that the correspondingeilt is aurrently pressedThe \ector is represented as 32 byt8yte N

(from 0) contains the bits forels 8\ to 8N + 7 with the least signi®cant bit in the byte represent-
ing key 8N. Notethat the logical state of avdee (as seen by means of the protocol) may lag the
physical state if déce event processing is frozen.
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OpenFont

fid: FONT
name: STRINGS

Errors: Alloc, IDChoice, Name

This request loads the speci®ed font, if necessad/associates identi®er ®d with iThe font
name should use the ISO Latin-1 encoding, and uppercasevarddse do not matte¥When
the characters?" and *' ' are used in a font name, a pattern match is performed gnuatoh-
ing font is used.In the pattern, the ?" character (octalalue 77) will match ansingle character
and the ™'' character (octalalue 52) will match annumber of charactersA structured format
for font names is speci®ed in the XgxandardX Logical Font Description Conventions.

Fonts are not associated with a particular screen and can be stored as a compogp@naphias
contet.

CloseFont
font: FONT
Errors: Font

This request deletes the association between the resource ID and thnhtofant itself will be
freed when no other resource references it.
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QueryFont
font: FONTABLE

—

font-info; FONTINFO
charinfos: LISTofCHARINFO

where:

FONTINFO: [draw-direction: {LeftToRight, RightToLeft}
min-charor-byte2, max-chaor-byte2: CARD16
min-bytel, max-bytel: CARDS
all-chars-eist: BOOL
default-char: CARD16
min-bounds: CHARINFO
max-bounds: CHARINFO
font-ascent: INT16
font-descent: INT16
properties: LISOfFONTPROP]

FONTPROP:  [nameATOM
value: <32-bit-alue>]

CHARINFO: [left-side-bearingtNT16
right-side-bearing: INT16
charactemwidth: INT16
ascent: INT16
descent: INT16
attributes: CARD16]

Errors: Font

This request returns logical information about a fdha gcontat is given for font, the currently
contained font is used.

The drav-direction is just a hint and indicates whether most-affas have a wsitive, Left-
ToRight, or a regdive, RightToLeft, characteiwidth metric. The core protocol de®nes no sup-
port for vertical tet.

If min-bytel and max-bytel are both zero, then min-dndayte2 speci®es the linear character
index corresponding to the ®rst element of cir#ips, and max-chaor-byte2 speci®es the linear
character indeof the last elementlf either min-bytel or max-bytel are nonzero, then both min-
charor-byte2 and max-chaor-byte2 will be less than 256, and the 2-byte charactex valees
corresponding to chanfos element N (counting from 0) are:

bytel = N/D + min-bytel
byte2 = N\\D + min-chaor-byte2
where:

D = max-charor-byte2 min-charor-byte2 + 1
/ = integer dvision
\\ = integer modulus

If charinfos has length zero, then min-bounds and max-bounds will be identical, anfitheesf
charinfos is one ®lled with this chadnfo, of length:
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L =D * (max-bytel min-bytel + 1)

That is, all glyphs in the speci®ed linear or matrix range tiee same information, asvgn by
min-bounds (and max-bounddJ.all-chars-eist is Tr ue, then all characters in charfos have
nonzero bounding bes.

The deéult-char speci®es the character that will be used when an unde®ned xistemiehar
acter is usedNote that dedult-char is a CARD16, not CHAR2B=ar a font using 2-byte matrix
format, the dedult-char has bytel in the most signi®cant byte and byte2 in the least signi®cant
byte. Ifthe de&ult-char itself speci®es an unde®ned or xastent charactethen no printing is
performed for an unde®ned or naistent character

The min-bounds and max-bounds contain the minimum and maxiralugsvof each indidual
CHARINFO componentwer al charinfos (ignoring noneistent characters)The bounding box

of the font (that is, the smallest rectangle enclosing the shape obtained by superimposing all char
acters at the same origin [x,y]) has its upleéircoordinate at:

[X + min-bounds.left-side-bearing, y max-bounds.ascent]
with a width of:

max-bounds.right-side-bearing min-bounds.left-side-bearing

and a height of:

max-bounds.ascent + max-bounds.descent

The font-ascent is the logicattent of the font abee the baseline and is used for determining line
spacing. Speci®characters mayxéend bgond this. The font-descent is the logicattent of the
font at or belav the baseline and is used for determining line spac8meci®c characters may
extend bgond this. If the baseline is at-¢oordinate ythen the logicalxaent of the font is inclu-
sive ketween the X¥oordinate alues (y font-ascent) and (y + font-descent 1).

A font is not guaranteed toveany properties. Thénterpretation of the propertyalue (for
example, INT32, CARD32) must be dezd froma priori knowledge of the propertyA basic set
of font properties is speci®ed in the XgdandardX Logical Font Description Conventions.

For a character origin at [x,y], the bounding box of a character (that is, the smallest rectangle
enclosing the characterthape), described in terms of CHARINFO components, is a rectangle
with its uppetleft corner at:

[x + left-side-bearing, y ascent]
with a width of:

right-side-bearing left-side-bearing
and a height of:

ascent + descent

and the origin for the ¢ character is de®ned to be:

[x + charactemidth, y]
Note that the baseline is logically wied as being just belonondescending characters (when
descent is zero, only mis with Y-coordinates less than y arewrg and that the origin is logi-

cally viewed as being coincident with the left edge of a monkd character (when left-side-bear
ing is zero, no pigls with X-coordinate less than x arewr.
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Note that CHARINFO metricalues can be getive.
A nonexistent character is represented with all CHARINFO components zero.
The interpretation of the peharacter attribtes ®eld is serer-dependent.

QueryTextExtents

font: FONTABLE
string: STRING16

—

draw-direction: {LeftT oRight, RightToLeft}
font-ascent: INT16

font-descent: INT16

overall-ascent: INT16

overall-descent: INT16

overall-width: INT32

overall-left: INT32

overall-right: INT32

Errors: Font

This request returns the logicattents of the speci®ed string of characters in the speci®ed font.
If a gcontext is given for font, the currently contained font is uséthe drav-direction, font-

ascent, and font-descent are the same as descrieeiyFont. The overall-ascent is the max-
imum of the ascent metrics of all characters in the string, and/énaladescent is the maximum
of the descent metrics he overall-width is the sum of the characterdth metrics of all charac-
ters in the stringFor each character in the string, let W be the sum of the chanactdr metrics

of all characters preceding it in the string, let L be the left-side-bearing metric of the character
plus W and let R be the right-side-bearing metric of the character plush& overall-left is the
minimum L of all characters in the string, and tlerall-right is the maximum R.

For fonts de®ned with linear inding rather than 2-byte matrix inkieg, the serer will interpret
each CHARZ2B as a 16-bit number that has been transmitted most signi®cant byte ®rst (that is,
bytel of the CHARZ2B is tan as the most signi®cant byte).

Characters with all zero metrics are ignoréddthe font has no de®ned deflt-char then unde-
®ned characters in the string are also ignored.

ListFonts

pattern: STRINGS
max-names: CARD16

—

names: LIS®fSTRINGS8

This request returns a list ofailable font names (as controlled by the font search pathSeee
FontPath request) that match the pattert most, max-names names will be return&tie pat-
tern should use the ISO Latin-1 encoding, and uppercasewertése do not matten the pat-
tern, the ™?" character (octalalue 77) will match ansingle characterand the ™'' character
(octal value 52) will match annumber of charactersThe returned names are imfercase.
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ListF ontsWithinf o

pattern: STRINGS8
max-names: CARD16

—

name: STRINGS
info FONTINFO
replies-hint: CARD32

where:
FONTINFO: <same type de®nition as@ueryFont>

This request is similar thistFonts, but it also returns information about each fomhe informa-
tion returned for each font is identical to witateryFont would return &cept that the pechar
acter metrics are not returnedote that this request can generate multiple rep\eish each
reply, replies-hint may prade an indication of he mary more fonts will be returnedThis num-
ber is a hint only and may be d@r or smaller than the number of fonts actually returdedero
value does not guarantee that no more fonts will be returAg&dr the font replies, a reply with a
zero-length name is sent to indicate the end of the reply sequence.

SetFontPath
path: LISTOfSTRINGS8
Errors: Value

This request de®nes the search path for font looKingre is only one search path per semot
one per client.The interpretation of the strings is operating-system-dependsrihebstrings are
intended to specify directories to be searched in the order listed.

Setting the path to the empty list restores thaulepath de®ned for the senv

As a side déct of executing this request, the semnis guaranteed to ush all cached information
about fonts for which there currently are xplécit resource 1Ds allocated.

The meaning of an error from this request is system speci®c.

GetFontPath

—

path: LISOfSTRINGS8

This request returns the current search path for fonts.
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CreatePixmap

pid: PIXMAP
drawable: DRAWABLE
depth: CARDS8

width, height: CARD16

Errors: Alloc, Drawable, IDChoice, Value

This request creates a pixmap and assigns the identi®er pidhieeitwidth and height must be
nonzero (or &/alue error results).The depth must be one of the depths supported by the root of
the speci®ed draable (or aValue error results).The initial contents of the pixmap are unde-
®ned.

It is legd to pass annputOnly window as a dawable to this request.

FreePixmap
pixmap: PIXMAP
Errors: Pixmap

This request deletes the association between the resource ID and the pikmaixmap storage
will be freed when no other resource references it.

CreateGC

cid: GCONTEXT
drawable: DRAWABLE
value-mask: BITMASK
value-list: LISTofVALUE

Errors: Alloc, Drawable, Font, IDChoice, Match, Pixmap, Value

This request creates a graphics cenéad assigns the identi®er cid to fthe gcontgt can be
used with ap destination dravable haring the same root and depth as the speci®edathta; use
with other dravables results in &atch error.

The walue-mask andalue-list specify which components are to kplieitly initialized. The con-
text components are:

Component Type

function {Clear, And, AndReverse, Copy, AndIinverted, NoOp, Xor,
Or, Nor, Equiv, Invert, OrReverse, Copylnverted,
Orinverted, Nand, Set}

plane-mask CARD32
foreground CARD32
background CARD32
line-width CARD16
line-style { Solid, OnOffDash, DoubleDash}
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Component

Type

cap-style
join-style

®ll-style

®ll-rule

arc-mode

tile

stipple
tile-stipple-x-origin
tile-stipple-y-origin
font
subwindav-mode
graphics-gposures
clip-x-origin
clip-y-origin
clip-mask
dash-ofset

dashes

{ NotLast, Butt, Round, Projecting}
{ Miter , Round, Bevel}

{ Solid, Tiled, OpaqueStippled, Stippled}
{ EvenOdd, Winding}

{Chord, PieSlic&

PIXMAP

PIXMAP

INT16

INT16

FONT

{ ClipByChildr en, Includelnferiors }
BOOL

INT16

INT16

PIXMAP or None

CARD16

CARDS8

In graphics operations,\gn a ource and destination gk the result is computed bitwise on-cor
responding bits of the pets; that is, a Boolean operation is performed in each bit plEmne.
plane-mask restricts the operation to a subset of planes, so the result is:

((src FUNC dst) AND plane-mask) OR (dst AND (N@lane-mask))

Range checking is not performed on tlaéues for forground, background, or plane-maskaey
are simply truncated to the appropriate number of bits.

The meanings of the functions are:

Function Operation

Clear 0

And src AND dst
AndReverse src AND (NOT dst)
Copy src

Andinverted (NQOT src) AND dst
NoOp dst

Xor src XOR dst

Or src OR dst

Nor (NOT src) AND (NOT dst)
Equiv (NQOT src) XOR dst
Invert NOT dst

OrReverse src OR (NQ dst)
Copylnverted NOT src

Orlnverted (NOT src) OR dst

Nand (NQOT src) OR (NO dst)
Set 1
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The line-width is measured in @bs and can be greater than or equal to one, a wide line, or the
special @alue zero, a thin line.

Wide lines are dran centered on the path described by the graphics reduelstss otherwise
speci®ed by the join or cap style, the bounding box of a wide line with endpoints [x1, y1], [x2,
y2] and width w is a rectangle witlestices at the fol\ing real coordinates:

[X1 (w*sn/2), y1+(w*cs/2)], [x1+(w*sn/2), y1 (w*cs/2)],
[X2 (w*sn/2), y2+(w*cs/2)], [x2+(w*sn/2), y2 (w*cs/2)]

The sn is the sine of the angle of the line and cs is the cosine of the angle of tAeplixel. is

part of the line (and hence @m) if the center of the pet is fully inside the bounding box, which

is viewed as heing in®nitely thin edgeslf the center of the pl is exactly on the bounding box,

it is part of the line if and only if the interior is immediately to its right (x increasing direction).
Pixels with centers on a horizontal edge are a special case and are part of the line if and only if
the interior or the boundary is immediately vely increasing direction) and if the interior or the
boundary is immediately to the right (x increasing directidwdte that this description is a math-
ematical model describing the pig that are dw@n for a wide line and does not imply that
trigonometry is required to implement such a modgal or ®ed point arithmetic is recom-
mended for computing the corners of the line endpoints for lines greater thanedrie pixith.

Thin lines (zero line-width) are nominally one @ixvide lines dravn using an unspeci®ed,
device-dependent algorithmlThere are only tev constraints on this algorithntirst, if a line is
dravn unclipped from [x1,y1] to [x2,y2] and another line isvanaunclipped from [x1+dx,y1+dy]
to [x2+dx,y2+dy], then a point [X,y] is touched by wiag the ®rst line if and only if the point
[x+dx,y+dy] is touched by dreing the second lineSecond, the &ctive ®t of points compris-
ing a line cannot be f&fcted by clipping.Thus, a point is touched in a clipped line if and only if
the point lies inside the clippingg®n and the point auld be touched by the line when dra
unclipped.

Note that a wide line dven from [x1,y1] to [x2,y2] alvays dravs the same péls as a wide line
drawvn from [x2,y2] to [x1,y1], not counting cap-style and join-stylleplementors are encour
aged to mad this property true for thin linespbit is not required A line-width of zero may dif-
fer from a line-width of one in which pis are dran. Ingeneral, draing a thin line will be
faster than dnaing a wide line of width one,u thin lines may not mix well aesthetically with
wide lines because of the fdifent draving algorithms.If it is desirable to obtain precise and uni-
form results across all displays, a client shoultbgé use a line-width of one, rather than a line-
width of zero.

The line-style de®nes which sections of a line argvdra
Solid The full path of the line is dven.

DoubleDash The full path of the line is dven, kut the @en dashes are ®lled ddrently
than the odd dashes (see ®II-style), vttt cap-style used whereen and
odd dashes meet.

OnOffDash Only the @en dashes are dvan, and cap-style applies to all internal ends of
the indvidual dashes feeptNotLast is treated a8utt).

The cap-style de®nes Wwdhe endpoints of a path are dra

NotLast The result is equalent to Butt, except that for a line-width of zero the ®nal
endpoint is not dran.
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Butt The result is square at the endpoint (perpendicular to the slope of the line)
with no projection bgond.

Round The result is a circular arc with its diameter equal to the line-width, centered
on the endpoint; it is equalent to Butt for line-width zero.

Projecting The result is square at the endt the path continues pend the endpoint for
a dstance equal to half the line-width; it is eepleént to Butt for line-width
zero.

The join-style de®nes locorners are dran for wide lines:

Miter The outer edges of the tvines etend to meet at an anglélowever, if the
angle is less than 11 giees, aBevel join-style is used instead.

Round The result is a circular arc with a diameter equal to the line-width, centered
on the joinpoint.

Bevel The result iButt endpoint styles, and then the triangular notch is ®lled.

For a line with coincident endpoints (x1=x2, y1=y2), when the cap-style is applied to both end-
points, the semantics depends on the line-width and the cap-style:

NotLast thin This is deice-dependent,ut the desired &ct is that nothing is
drawn.
Butt thin This is deice-dependent,ui the desired &ct is that a single pét
is dravn.
Round thin This is the same aBultt /thin.
Projecting thin This is the same aBultt /thin.
Butt wide Nothing is dravn.
Round wide The closed path is a circle, centered at the endpoint and with a diam-

eter equal to the line-width.

Projecting wide The closed path is a square, aligned with the coordinate a&n-
tered at the endpoint and with sides equal to the line-width.

For a line with coincident endpoints (x1=x2, y1=y2), when the join-style is applied at one or both
endpoints, the &ct is as if the line as remwed from the @erall path. However, if the total path
consists of (or is reduced to) a single point joined with itself, fleetds the same as when the
cap-style is applied at both endpoints.

The tile/stipple represents an in®niteobtimensional plane with the tile/stipple replicated in all
dimensions. Whethat plane is superimposed on thewhtale for use in a graphics operation,
the uppeileft corner of some instance of the tile/stipple is at the coordinates within thabtea
speci®ed by the tile/stipple originthe tile/stipple and clip origins are interpreted rgkatb the
origin of whateer destination dravable is speci®ed in a graphics request.

The tile pixmap must va the same root and depth as the godr(ie aMatch error results).

The stipple pixmap must e depth one and must & the same root as the gcaxitéor a

Match error results).For ®ll-style Stippled (but not ®lI-style OpaqueStippled), the stipple pat-

tern is tiled in a single plane and acts as an additional clip mask to be ANDed with the clip-mask.
Any size pixmap can be used for tiling or stippling, although some sizes magtkee tb use than
others.
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The ®II-style de®nes the contents of the source for ling, #&d ®ll requestsFor al text and ®II
requests (forxaample,PayText8, PayText1l6, PayFillRectangle, FillPoly, and PayFillAr c)
as well as for line requests with line-sty@elid, (for example,PdyLine , PaySegment
PdyRectangle, PayAr c) and for the gen dashes for line requests with line-stydmOffDash

or DoubleDash

Solid Foreground
Tiled Tile

OpaqueStippled A tile with the same width and height as stipplé with background
evaywhere stipple has a zero and with fm@und eerywhere stipple

has a one
Stippled Foreground maséd by stipple
For the odd dashes for line requests with line-sBtaibleDash
Solid Background
Tiled Same as forwen dashes
OpaqueStippled Same as forven dashes
Stippled Background magsd by stipple

The dashesalue allaved here is actually a simpli®ed form of the more general patterns that can
be set withSetDashes Specifying a alue of N here is equélent to specifying the tavdement

list [N, N]in SetDashes The walue must be nonzero (oMalue error results).The meaning of
dash-ofset and dashes argptained in theSetDashegequest.

The clip-mask restricts writes to the destinatiomdide. Onlypixels where the clip-mask has
bits set to 1 are dvan. Pixels are not dran outside the area eered by the clip-mask or where
the clip-mask has bits set to The clip-mask décts all graphics requestjtht does not clip
sources. Thelip-mask origin is interpreted rela#i  the origin of whateer destination drev-

able is speci®ed in a graphics requdbha pixmap is speci®ed as the clip-mask, it musiha
depth 1 and hae the same root as the gcaxitéor aMatch error results).If clip-mask isNone,
then piels are alays dravn, regardless of the clip originThe clip-mask can also be set with the
SetClipRectanglesrequest.

For ClipByChildr en, both source and destination wiva® are additionally clipped by all wie
able InputOutput children. Fr Includelnferiors , neither source nor destination wirvdds
clipped by inferiors.This will result in including subwind® contents in the source and aiag
through subwindw boundaries of the destinatiofthe use ofncludelnferiors with a source or
destination winde of one depth with mapped inferiors of f@ifing depth is not illgd, but the
semantics is unde®ned by the core protocol.

The ®ll-rule de®nes what pets are inside (that is, are dna) for paths gien in FillP oly
requests.EvenOdd means a point is inside if an in®nite ray with the point as origin crosses the
path an odd number of timeBkor Winding, a point is inside if an in®nite ray with the point as
origin crosses an unequal number of clockwise and counterclockwise directecgpagtse A
clockwise directed path gment is one that crosses the ray from left to right as odxdémem the
point. Acounterclockwise sgment is one that crosses the ray from right to left as cdxsémm

the point. The case where a directed lingisent is coincident with the ray is uninteresting
because one can simply choose &edint ray that is not coincident with aysgent.

For both ®II rules, a point is in®nitely small and the path is an in®nitely thin Ifkeixel is
inside if the center point of the kis inside and the center point is not on the boundathe
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center point is on the boundatlye pixel is inside if and only if the polygon interior is immedi-
ately to its right (x increasing directionfPixels with centers along a horizontal edge are a special
case and are inside if and only if the polygon interior is immediatelyl{gloncreasing direc-

tion).

The arc-mode controls ®lling in tHedlyFillAr ¢ request.

The graphicssgosures ag controlGraphicsExposure event generation foCopyArea and
CopyPlanerequests (and grsimilar requests de®ned bytensions).

The deéult componentalues are:

Component Default

function Copy

plane-mask all ones

foreground 0

background 1

line-width 0

line-style Solid

cap-style Butt

join-style Miter

®ll-style Solid

®ll-rule EvenOdd

arc-mode PieSlice

tile Pixmap of unspeci®ed size ®lled with fgreund piel
(that is, client speci®ed pekif ary, dse 0)
(subsequent changes to fgreund do not déct this pixmap)

stipple Pixmap of unspeci®ed size ®lled with ones

tile-stipple-x-origin
tile-stipple-y-origin
font
subwindav-mode
graphics-gposures
clip-x-origin
clip-y-origin
clip-mask
dash-ofset

dashes

0

0
<sener-dependent-font>
ClipByChildr en

True

0

0

None

0

4 (that is, the list [4, 4])

Storing a pixmap in a gcontemight or might not result in a cgpeing made.If the pixmap is

later used as the destination for a graphics request, the change might or might not be re ected in
the gcontet. If the pixmap is used simultaneously in a graphics request as both a destination and
as a tile or stipple, the results are not de®ned.

It is quite likely that some amount of gcortenformation will be cached in display hardwe and
that such hardare can only cache a small number of godasteGiven the number and comple
ity of components, clients should wiewitching between gcontés with nearly identical state as
signi®cantly more @pensve than making minor changes to a single gcadnte
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ChangeGC

gc: GCONTEXT
value-mask: BITMASK
value-list: LISTofVALUE

Errors: Alloc, Font, GContext, Match, Pixmap, Value

This request changes components in Gioe \alue-mask andalue-list specify which compo-
nents are to be changedhe \alues and restrictions are the same aff@mateGC.

Changing the clip-mask alse@rides a previous SetClipRectanglesrequest on the conte
Changing dash-&det or dashesverrides ai previous SetDashegsequest on the conte

The order in which components amri®ed and altered is sawdependent. lan error is gener
ated, a subset of the components masehmen altered.

CopyGC

src-gc, dst-gc: GCONTEXT
value-mask: BITMASK

Errors: Alloc, GContext, Match, Value

This request copies components from src-gc to dsfrge.\alue-mask speci®es which compo-
nents to cop as for CreateGC. The two gcontexts must hae the same root and the same depth
(or aMatch error results).

SetDashes

gc: GCONTEXT
dash-offset: CARD16
dashes: LISTofCARDS

Errors: Alloc, GContext, Value

This request sets dashisdt and dashes in gc for dashed line stylgashes cannot be empty (or

a Value error results).Specifying an odd-length list is eqglent to specifying the same list con-
catenated with itself to produce aree-length list. The initial and alternating elements of dashes
are the een dashes; the others are the odd daskash element speci®es a dash length ielpix

All of the elements must be nonzero (dvaue error results).The dash-déet de®nes the phase

of the pattern, specifying lnomary pixels into dashes the pattern should actualirban ary

single graphics requesbashing is continuous through path elements combined with a join-style
but is reset to the dash{skt between each sequence of joined lines.

The unit of measure for dashes is the same as in the ordinary coordinate sgstdiy).a cash
length is measured along the slope of the lingjmplementations are only required to match
this ideal for horizontal andevtical lines. Faling the ideal semantics, it is suggested that the
length be measured along the major axis of the lirfee major axis is de®ned as the x axis for
lines dravn at an angle of between 45 and +45dees or between 135 and 22% s from
the x axis.For al other lines, the major axis is the y axis.

For any graphics primitve, the computation of the endpoint of an widual dash only depends
on the geometry of the primit, the start position of the dash, the direction of the dash, and the
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dash length.

For any graphics primitve, the total set of pigls used to render the priniti (both even and odd
numbered dash elements) willoubleDashline-style is the same as the set ofgtsxused to ren-
der the primitve with Solid line-style.

For any graphics primitve, if the primitive is drawn with OnOffDash or DoubleDashline-style
unclipped at position [x,y] and amp at position [x+dx,y+dy], then a point [x1,y1] is included in a
dash in the ®rst instance if and only if the point [x1+dx,y1+dy] is included in the dash in the sec-
ond instanceln addition, the déctive st of points comprising a dash cannot Heaéd by clip-

ping. Apointis included in a clipped dash if and only if the point lies inside the clippgre

and the point wuld be included in the dash whenwreunclipped.

SetClipRectangles

gc: GCONTEXT

clip-x-origin, clip-y-origin: INT16

rectangles: LISTOfRECTANGLE

ordering: { UnSorted, YSorted, YXSorted, YXBanded}

Errors: Alloc, GContext, Match, Value

This request changes clip-mask in gc to the speci®ed list of rectangles and sets the clip origin.
Output will be clipped to remain contained within the rectanglé® clip origin is interpreted
relative 1o the origin of whateer destination dravable is speci®ed in a graphics requeBhe rect-
angle coordinates are interpreted rgkatb the clip origin. The rectangles should be noninter
secting, or graphics results will be unde®nébhte that the list of rectangles can be emptjich
effectively disables outputThis is the opposite of passiigpne as the clip-mask ilCreateGC

and ChangeGC.

If known by the client, ordering relations on the rectangles can be speci®ed with the ordering
argument. Thignay praide faster operation by the serv If an incorrect ordering is speci®ed,
the serer may generate llatch error, but it is not required to do sdf no error is generated, the
graphics results are unde®nednSorted means that the rectangles are in arbitrary order
YSorted means that the rectangles are nondecreasing in their Y ogigorted additionally
constrainsy Sorted order in that all rectangles with an equal Y origin are nondecreasing in their
X origin. YXBanded additionally constrain¥ XSorted by requiring that, forwery possible Y
scanline, all rectangles that include that scanlive fidentical Y origins and Yxents.

FreeGC
gc: GCONTEXT
Errors: GContext

This request deletes the association between the resource ID and thetgouhtestrgs the
gcontet.
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ClearArea

window: WINDOW

X, ¥: INT16

width, height: CARD16
exposures: BOOL

Errors: Match, Value, Window

The x and y coordinates are relatio the windav's arigin and specify the uppéeft corner of

the rectanglelf width is zero, it is replaced with the current width of the wimahinus x. If

height is zero, it is replaced with the current height of the windimus y If the windav has a
de®ned background tile, the rectangle is tiled with a plane-mask of all ones and fun&impyof
and a subwinds-mode ofClipByChildr en. If the windav has backgroundNone, the contents

of the windav are not changedin either case, if>@osures islt ue, then one or morexposure
events are generated forgiens of the rectangle that are either visible or are being retained in a
backing store.

It is aMatch error to use anputOnly window in this request.

CopyArea

src-drawable, dst-drawable: DRAWABLE
gc: GCONTEXT

Src-X, sre-y: INT16

width, height: CARD16

dst-x, dst-y: INT16

Errors: Drawable, GContext, Match

This request combines the speci®ed rectangle of sweadta with the speci®ed rectangle of dst-
drawable. Thesrc-x and src-y coordinates are relatib sc-dravable's arigin. Thedst-x and

dst-y are relatie o dst-drawable's aigin, each pair specifying the upgeft corner of the rectan-
gle. Thesrc-dravable must hage the same root and the same depth as dstatita (or aMatch
error results).

If regions of the source rectangle are obscured avel e been retained in backing store or if
regions outside the boundaries of the sourcevdvie are speci®ed, then thosgimns are not
copied, lnt the follaving occurs on all corresponding destinatiogioas that are either visible or
are retained in backing-stor#.the dst-dravable is a windw with a background other than

None, these corresponding destinatiogioms are tiled (with plane-mask of all ones and function
Copy) with that backgroundRegardless of tiling and whether the destination is a windoa
pixmap, if graphicssgosures in gc igr ue, then GraphicsExposure events for all correspond-

ing destination rgions are generated.

If graphics-&posures isIt ue but no GraphicsExposure events are generated, therNeExpo-
sure event is generated.

GC components: function, plane-mask, subwimaoode, graphicsxposures, clip-x-origin, clip-
y-origin, clip-mask
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CopyPlane

src-drawabl e, dst-drawable: DRAWABLE
gc: GCONTEXT

Src-x, sre-y: INT16

width, height: CARD16

dst-x, dst-y: INT16

bit-plane: CARD32

Errors: Drawable, GContext, Match, Value

The src-dravable must hae the same root as dst-grable (or aMatch error results), bt it need
not hare the same depthThe bit-plane must va exactly one bit set to 1 and thalue of bit-

plane must be less thah wheren is the depth of src-dveable (or aValue error results).Effec-
tively, a gxmap of the same depth as dstwisble and with size speci®ed by the souraggor is
formed using the foground/background pets in gc (forground @erywhere the bit-plane in src-
dravable contains a bit set to 1, backgrourdrgwhere the bit-plane contains a bit set to 0), and
the equiaent of aCopyAreais performed, with all the sam&posure semanticsThis can also
be thought of as using the speci®edioa of the source bit-plane as a stipple with a ®ll-style of
OpaqueStippledfor ®lling a rectangular area of the destination.

GC components: function, plane-mask, fpound, background, subwingemode, graphics-
exposures, clip-x-origin, clip-y-origin, clip-mask

PdyPoint

drawable: DRAWABLE

gc: GCONTEXT

coordinate-mode: { Origin , Previous}
points: LISTOfPOINT

Errors: Drawable, GContext, Match, Value

This request combines the fgreund pixel in gc with the pigl at each point in the drable.
The points are dven in the order listed.

The ®rst point is avays relatie o the dravable's arigin. Therest are relatie gther to that origin
or the preious point, depending on the coordinate-mode.

GC components: function, plane-mask, gprind, subwinde-mode, clip-x-origin, clip-y-ori-
gin, clip-mask

PayLine

drawable: DRAWABLE

gc: GCONTEXT

coordinate-mode: { Origin , Previous}
points: LISTOfPOINT

Errors: Drawable, GContext, Match, Value

This request dmas lines between each pair of points (point[i], point[i+IThe lines are dran in
the order listed.The lines join correctly at all intermediate points, and if the ®rst and last points
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coincide, the ®rst and last lines also join correctly

For any gven line, no pixl is dravn more than oncelf thin (zero line-width) lines intersect, the
intersecting pigls are draen multiple times.If wide lines intersect, the intersecting @i are
dravn only once, as though the entfPelyLine were a single ®lled shape.

The ®rst point is avays relatie o the dravable's arigin. Therest are relatie gther to that origin
or the preious point, depending on the coordinate-mode.

When either of the tavlines irvolved in aBevel join is neither ertical nor horizontal, then the
slope and position of the linegaent de®ning the el join edge is implementation dependent.
However, the computation of the slope and distance (reddti the join point) only depends on
the line width and the slopes of theotlines.

GC components: function, plane-mask, line-width, line-style, cap-style, join-style, ®ll-style, sub-
window-mode, clip-x-origin, clip-y-origin, clip-mask

GC mode-dependent components: fpoeind, background, tile, stipple, tile-stipple-x-origin, tile-
stipple-y-origin, dash-d&éet, dashes

PdySegment

drawable: DRAWABLE
gc: GCONTEXT
segments: LISTOfSEGMENT

where:
SEGMENT [x1, y1, x2, y2: INT16]
Errors: Drawable, GContext, Match

For each sgment, this request dis a line between [x1, y1] and [x2, y2The lines are dran in
the order listed.No joining is performed at coincident endpoinkx any gven line, no piel is
dravn more than oncelf lines intersect, the intersecting pis are dran multiple times.

GC components: function, plane-mask, line-width, line-style, cap-style, ®ll-style, subwindo
mode, clip-x-origin, clip-y-origin, clip-mask

GC mode-dependent components: gmoeind, background, tile, stipple, tile-stipple-x-origin, tile-
stipple-y-origin, dash-d&éet, dashes

PdyRectangle

drawable: DRAWABLE
gc: GCONTEXT
rectangles: LISTofRECTANGLE

Errors: Drawable, GContext, Match

This request dmas the outlines of the speci®ed rectangles, as ifef@int PolyLine were speci-
®ed for each rectangle:

[X,y] [x+width,y] [x+width,y+height] [x,y+height] [X,y]

The x and y coordinates of each rectangle are vel@tithe dravable's arigin and de®ne the
upperleft corner of the rectangle.
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The rectangles are dva in the order listedFor any gven rectangle, no pid is dravn more than
once. Ifrectangles intersect, the intersectinggtdxare dran multiple times.

GC components: function, plane-mask, line-width, line-style, cap-style, join-style, ®ll-style, sub-
window-mode, clip-x-origin, clip-y-origin, clip-mask

GC mode-dependent components: fpoeind, background, tile, stipple, tile-stipple-x-origin, tile-
stipple-y-origin, dash-d&éet, dashes

PayAr c

drawable: DRAWABLE
gc: GCONTEXT
arcs: LISTofARC

Errors: Drawable, GContext, Match

This request dmas circular or elliptical arcsEach arc is speci®ed by a rectangle anal dmgles.
The angles are signed igers in dgrees scaled by 64, with poséiindicating counterclockwise
motion and ngative indicating clockwise motionThe start of the arc is speci®ed by anglel rela-
tive © the three-o'clock position from the center of the rectangle, and the patitant @ the

arc is speci®ed by angle?2 relatii the start of the arclf the magnitude of angle2 is greater than
360 dgrees, it is truncated to 360gitees. Thex and y coordinates of the rectangle are redati

to the origin of the dmaable. For an arc speci®ed as [xyh,al,a?], the origin of the major and
minor axes is at [x+(w/2),y+(h/2)], and the in®nitely thin path describing the entire circle/ellipse
intersects the horizontal axis at [x,y+(h/2)] and [x+(h/2)] and intersects thektical axis at
[x+(w/2),y] and [x+(w/2),y+h]. These coordinates are not necessarilygiatie that is, the are

not truncated to discrete coordinates.

For a wide line with line-width v, the ideal bounding outlines for ®lling arevgn by the two

in®nitely thin paths consisting of all points whose perpendicular distance from a tangent to the
path of the circle/ellipse is equal /2 (which may be a fractionahlue). Whenhe width and

height of the arc are not equal and both are nonzero, then the actual bounding outlines are imple-
mentation dependentiowever, the computation of the shape and position of the bounding out-
lines (relatve o the center of the arc) only depends on the width and height of the arc and the
line-width.

The cap-style is applied the same as for a line corresponding to the tangent of the circle/ellipse at
the endpoint.When the angle of an arade is not an inggal multiple of 90 dgrees, and the

width and height of the arc are both are nonzero, then the shape and position of the cap at that
face is implementation dependetiowever, for aButt cap, the &ce is de®ned by a straight line,

and the computation of the position (relatio the center of the arc) and the slope of the line only
depends on the width and height of the arc and the angle of trecarcir other cap styles, the
computation of the position (relad o the center of the arc) and the shape of the cap only

depends on the width and height of the arc, the line-width, the angle of tle@rarid the direc-

tion (clockwise or counter clockwise) of the arc from the endpoint.

The join-style is applied the same as foo times corresponding to the tangents of the cir
cles/ellipses at the join pointWhen the width and height of both arcs are nonzero, and the angle
of either arcdce is not an inggal multiple of 90 dgrees, then the shape of the join is implemen-
tation dependentHowever, the computation of the shape only depends on the width and height
of each arc, the line-width, the angles of the &r¢ faces, the direction (clockwise or counter
clockwise) of the arcs from the join point, and the redatrientation of the tw arc center points.

53



For an arc speci®ed as [x,w,h,al,a2], the angles must be speci®ed in tlecidfely skewed
coordinate system of the ellipse (for a circle, the angles and coordinate systems are identical).
The relationship between these angles and angpgessed in the normal coordinate system of
the screen (as measured with a protractor) is asvgillo

skewed-angle = atan(tan(normal-angle) * w/h) + adjust

The slewed-angle and normal-angle arg@eessed in radians (rather than igides scaled by 64)
in the range [0,2*PI).The atan returns alue in the range [ PI/2,P1/2]The adjust is:

0 for normal-angle in the range [0,P1/2)
Pl for normal-angle in the range [P1/2,(3*PI)/2)
2*P1  for normal-angle in the range [(3*P1)/2,2*PI)

The arcs are dven in the order listedIf the last point in one arc coincides with the ®rst point in
the following arc, the tw arcs will join correctly If the ®rst point in the ®rst arc coincides with
the last point in the last arc, theavarcs will join correctly For ary given arc, no piel is dravn
more than oncelf two acs join correctly and the line-width is greater than zero and the arcs
intersect, no pigl is dravn more than onceOtherwise, the intersecting pgits of intersecting arcs
are dravn multiple times.Specifying an arc with one endpoint and a clockwiderd dravs the
same pigls as specifying the other endpoint and anvelgrit counterclockwisexéent, except as

it affects joins.

By specifying one axis to be zero, a horizontaletigal line can be dven.

Angles are computed based solely on the coordinate system, ignoring the aspect ratio.

GC components: function, plane-mask, line-width, line-style, cap-style, join-style, ®ll-style, sub-
window-mode, clip-x-origin, clip-y-origin, clip-mask

GC mode-dependent components: fmoeind, background, tile, stipple, tile-stipple-x-origin, tile-
stipple-y-origin, dash-d&éet, dashes

FillP oly

drawable: DRAWABLE

gc: GCONTEXT

shape: { Complex, Noncorvex, Convex}
coordinate-mode: { Origin , Previous}
points: LISTofPOINT

Errors: Drawable, GContext, Match, Value

This request ®lls the ggon closed by the speci®ed pafhihe path is closed automatically if the
last point in the list does not coincide with the ®rst poldb. pixel of the rgion is dravn more
than once.

The ®rst point is avays relatie o the dravable's arigin. Therest are relate dther to that origin
or the preious point, depending on the coordinate-mode.

The shape parameter may be used by thesamprae performance.Complex means the
path may self-intersectContiguous coincident points in the path are not treated as self-intersec-
tion.

Noncorvex means the path does not self-intersedt thhe shape is not wholly ceex. If known
by the client, specifyingNoncorvex over Complex may imprave performance. IfNoncorvex is
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speci®ed for a self-intersecting path, the graphics results are unde®ned.

Convex means that fonary pair of points inside the polygon, the lingsent connecting them
does not intersect the pati.known by the client, specifyin@onvex can imprae performance.
If Convex is speci®ed for a path that is not er the graphics results are unde®ned.

GC components: function, plane-mask, ®II-style, ®ll-rule, subwinidtode, clip-x-origin, clip-y-
origin, clip-mask

GC mode-dependent components: fwoeind, background, tile, stipple, tile-stipple-x-origin, tile-
stipple-y-origin

PdyFillRectangle

drawable: DRAWABLE
gc: GCONTEXT
rectangles: LISToOfRECTANGLE

Errors: Drawable, GContext, Match

This request ®llIs the speci®ed rectangles, as if afount FillP oly were speci®ed for each rect-
angle:

[X,y] [x+width,y] [x+width,y+height] [x,y+height]

The x and y coordinates of each rectangle are velatithe dravable's arigin and de®ne the
upperleft corner of the rectangle.

The rectangles are dva in the order listedFor any gven rectangle, no pid is dravn more than
once. Ifrectangles intersect, the intersectingggxare dran multiple times.

GC components: function, plane-mask, ®II-style, subwintdaode, clip-x-origin, clip-y-origin,
clip-mask

GC mode-dependent components: gmoeind, background, tile, stipple, tile-stipple-x-origin, tile-
stipple-y-origin

PayFillAr ¢

drawable: DRAWABLE
gc: GCONTEXT
arcs: LISTofARC

Errors: Drawable, GContext, Match

For each arc, this request ®lls thegren closed by the in®nitely thin path described by the speci-
®ed arc and one or wline sgments, depending on the arc-modé@r Chord, the single line
segment joining the endpoints of the arc is usBdr PieSlice the two line sgments joining the
endpoints of the arc with the center point are used.

For an arc speci®ed as [x,w,h,al,a2], the origin of the major and minoesus at
[x+(w/2),y+(h/2)], and the in®nitely thin path describing the entire circle/ellipse intersects the
horizontal axis at [x,y+(h/2)] and [x+y#(h/2)] and intersects theftical axis at [x+(w/2),y] and
[x+(w/2),y+h]. Thesecoordinates are not necessarily grad; that is, thg are not truncated to
discrete coordinates.
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The arc angles are interpreted as speci®ed iPthéAr ¢ request. Whethe angle of an arate

is not an intgral multiple of 90 dgrees, then the precise endpoint on the arc is implementation
dependent. Heever, for Chord arc-mode, the computation of the pair of endpoints (veldti

the center of the arc) only depends on the width and height of the arc and the angleswf the tw
arc faces. br PieSlicearc-mode, the computation of an endpoint only depends on the angle of
the arc &ce for that endpoint and the ratio of the arc width to arc height.

The arcs are ®lled in the order listedor any gven arc, no piel is dravn more than oncelf
regions intersect, the intersecting @i are draen multiple times.

GC components: function, plane-mask, ®lI-style, arc-mode, subwimdoade, clip-x-origin, clip-
y-origin, clip-mask

GC mode-dependent components: fwoeind, background, tile, stipple, tile-stipple-x-origin, tile-
stipple-y-origin

Putimage

drawable: DRAWABLE

gc: GCONTEXT

depth: CARDS

width, height: CARD16

dst-x, dst-y: INT16

left-pad: CARDS

format: { Bitmap, XYPixmap, ZPixmap}
data: LISTofBYTE

Errors: Drawable, GContext, Match, Value

This request combines an image with a rectangle of theadi® Thedst-x and dst-y coordi-
nates are relate  the dravable's aigin.

If Bitmap format is used, then depth must be one (btadch error results), and the image must
be in XY format. The forgground pixl in gc de®nes the source for bits set to 1 in the image, and
the background pel de®nes the source for the bits set to 0.

For XYPixmap andZPixmap, the depth must match the depth of thendtde (or aMatch
error results).For XYPixmap, the image must be sent in XY form&or ZPixmap, the image
must be sent in the Z format de®ned for theagidepth.

The left-pad must be zero f@Pixmap format (or aMatch error results).For Bitmap and
XYPixmap format, left-pad must be less than bitmap-scanline-padras igithe serer connec-
tion setup information (or Batch error results).The ®rst left-pad bits invery scanline are to
be ignored by the segv The actual image lggns that mawy bits into the data.The width agu-
ment de®nes the width of the actual image and does not include left-pad.

GC components: function, plane-mask, subwimaoode, clip-x-origin, clip-y-origin, clip-mask

GC mode-dependent components: fmoeind, background
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Getlmage

drawable: DRAWABLE

X, Y. INT16

width, height: CARD16
plane-mask: CARD32

format: { XYPixmap, ZPixmap}

—

depth: CARDS
visual: VISUALID or None
data: LISDfBYTE

Errors: Drawable, Match, Value

This request returns the contents of themgrectangle of the dweable in the gien format. Thex
and y coordinates are relatito the dravable's arigin and de®ne the uppéaft corner of the rect-
angle. IfXYPixmap is speci®ed, only the bit planes speci®ed in plane-mask are transmitted,
with the planes appearing from most signi®cant to least signi®cant in bit dfd&Pixmap is
speci®ed, then bits in all planes not speci®ed in plane-mask are transmitted d8azege.check-
ing is not performed on plane-maskiraneous bits are simply ignoredhe returned depth is as
speci®ed when the drable was created and is the same as a depth component in a FORMA
structure (in the connection setup), not a bitsgieel component.If the dravable is a windw,

its visual type is returnedf the dravable is a pixmap, the visual one.

If the drawable is a pixmap, then thevgn rectangle must be wholly contained within the pixmap
(or aMatch error results).If the dravable is a windw, the windav must be vigvable, and it

must be the case that, if there were no inferiorsrenlapping windavs, the speci®ed rectangle of
the windav would be fully visible on the screen and wholly contained within the outside edges of
the windav (or aMatch error results).Note that the borders of the wind@an be included and

read with this requestf the windowv has a backing store, then the backing-store contents are
returned for rgions of the winde that are obscured by noninferior winagy otherwise, the

returned contents of such obscuregioas are unde®nedilso unde®ned are the returned con-
tents of visible rgions of inferiors of diferent depth than the speci®ed wimdoThe pointer cur

sor image is not included in the contents returned.

This request is not general-purpose in the same sense as other graphics-related ieguests.
intended speci®cally for rudimentary hardgsppport.
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PoyText8

drawable: DRAWABLE
gc: GCONTEXT

X, y: INT16

items: LISTOfTEXTITEMS8

where:

TEXTITEM8: TEXTELT8 or FONT
TEXTELT8: [delta:INT8
string: STRINGS]

Errors: Drawable, Font, GContext, Match

The x and y coordinates are relatio the dravable's arigin and specify the baseline starting
position (the initial character originfzach tet item is processed in turi font item causes the
font to be stored in gc and to be used for subsequdant3aitchingamong fonts does notfatt

the net character origin A text element delta speci®es an additional change in the position along

the x axis before the string is dna; the delta is alays added to the character origiBach char

acter image, as de®ned by the font in gc, is treated as an additional mask for a ®Il operation on the

dravable.
All contained FONTSs arewahbys transmitted most signi®cant byte ®rst.
If a Font error is generated for an item, thevpoeis items may heae been dravn.

For fonts de®ned with 2-byte matrix inklag, each STRINGS byte is interpreted as a bytddes
of a CHAR2B with a bytelalue of zero.

GC components: function, plane-mask, ®II-style, font, subwindwde, clip-x-origin, clip-y-ori-
gin, clip-mask

GC mode-dependent components: fwoeind, background, tile, stipple, tile-stipple-x-origin, tile-
stipple-y-origin

PoyText16

drawable: DRAWABLE

gc: GCONTEXT

X, y: INT16

items: LISTOfTEXTITEM16

where:

TEXTITEM16: TEXTELT16 or FONT
TEXTELT16: [deltaiINT8
string: STRING16]

Errors: Drawable, Font, GContext, Match

This request is similar tBolyText8, except 2-byte (or 16-bit) characters are used. fonts
de®ned with linear indeng rather than 2-byte matrix inkieg, the serer will interpret each

CHAR2B as a 16-bit number that has been transmitted most signi®cant byte ®rst (that is, bytel of

the CHARZ2B is tak&n as the most signi®cant byte).
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ImageText8

drawable: DRAWABLE
gc: GCONTEXT

X, y: INT16

string: STRING8

Errors: Drawable, GContext, Match

The x and y coordinates are relatio the dravable's aigin and specify the baseline starting
position (the initial character origin)The efect is ®rst to ®Il a destination rectangle with the
background pigl de®ned in gc and then to paint thet t@ith the forgground pixel. Theupper
left corner of the ®lled rectangle is at:

[X,y font-ascent]

the width is:

overall-width

and the height is:

font-ascent + font-descent

The overall-width, font-ascent, and font-descent are ag Wauld be returned by QueryTex-
tExtents call using gc and string.

The function and ®lI-style de®ned in gc are ignored for this requdst. efective function is
Copy, and the eflective ®ll-style Solid.

For fonts de®ned with 2-byte matrix indag, each STRINGS byte is interpreted as a bytddes
of a CHAR2B with a bytelalue of zero.

GC components: plane-mask, fgreund, background, font, subwinglenode, clip-x-origin,
clip-y-origin, clip-mask

ImageText16

drawable: DRAWABLE
gc: GCONTEXT

X, y: INT16

string: STRING16

Errors: Drawable, GContext, Match

This request is similar tbmageText8, except 2-byte (or 16-bit) characters are used. fonts

de®ned with linear indeng rather than 2-byte matrix inkieg, the serer will interpret each

CHARZ2B as a 16-bit number that has been transmitted most signi®cant byte ®rst (that is, bytel of
the CHARZ2B is takn as the most signi®cant byte).
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CreateColormap

mid: COLORMAP
visual: VISUALID

window: WINDOW
alloc: { None, All }

Errors: Alloc, IDChoice, Match, Value, Window

This request creates a colormap of the speci®ed visual type for the screen on which the windo
resides and associates the identi®er mid witffite visual type must be one supported by the
screen (or aatch error results).The initial values of the colormap entries are unde®ned for
classesGrayScale, PseudoColor, and DirectColor. For StaticGray, StaticColor, and Tr ue-
Color, the entries will hee de®ned alues, bt those alues are speci®c to the visual and are not
de®ned by the core protocdkor StaticGray, StaticColor, and Tr ueColor, dloc must be spec-
i®ed asNone (or aMatch error results).For the other classes, if alloc I¢one, the colormap
initially has no allocated entries, and clients can allocate entries.

If alloc is All , then the entire colormap is allocated writabldwe initial values of all allocated
entries are unde®ned:or GrayScale and PseudoColor, the efect is as if armAllocColorCells
request returned all pgkvalues from zero to N 1, where N is the colormap-entrigsi® in the
speci®ed visual For DirectColor, the efect is as if amAllocColorPlanes request returned a
pixel value of zero and red-mask, green-mask, and blue-nadis&s/containing the same bits as
the corresponding masks in the speci®ed vistaever, in dl cases, none of these entries can
be freed withFreeColors

FreeColormap
cmap: COLORMAP
Errors: Colormap

This request deletes the association between the resource ID and the colormap and frees the col-
ormap storagelf the colormap is an installed map for a screen, it is uninstalled{isiestall-

Colormap request). Ithe colormap is de®ned as the colormap for a winflly means oCre-
ateWindow or ChangeWndowAttrib utes), the colormap for the windois changed tadNone,

and aColormapNotify event is generatedThe protocol does not de®ne the colors displayed for

a window with a colormap ofNone.

This request has nofe€t on a dedult colormap for a screen.

CopyColormapAndFree
mid, src-cmap: COLORMAP
Errors: Alloc, Colormap, IDChoice

This request creates a colormap of the same visual type and for the same screen as src-cmap, and
it associates identi®er mid with itt also maes dl of the clients existing allocations from src-

cmap to the ne colormap with their color alues intact and their read-only or writable character

istics intact, and it frees those entries in src-cn@plor values in other entries in thewmeol-

ormap are unde®nedf src-cmap vas created by the client with allédl (seeCreateColormap
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request), then the wecolormap is also created with all@dl , dl color values for all entries are
copied from src-cmap, and then all entries in src-cmap are ftegat-cmap vas not created by
the client with allocAll , then the allocations to be wenl are all those pigls and planes that V&
been allocated by the client using eitidiocColor, AllocNamedColor, AllocColorCells, or
AllocColorPlanes and that hee rot been freed since thavere allocated.

InstallColormap
cmap: COLORMAP
Errors: Colormap

This request mads this colormap an installed map for its scre&thwindows associated with
this colormap immediately display with true colosss a side déct, additional colormaps might
be implicitly installed or uninstalled by the servWhich other colormaps get installed or unin-
stalled is semr-dependentxeept that the required list must remain installed.

If cmap is not already an installed mapgZalormapNotify event is generated orvery window
having cmap as an attuibe. Inaddition, for @ery other colormap that is installed or uninstalled
as a result of the requestCalormapNotify event is generated orvery window having that col-
ormap as an attrilte.

At arny time, there is a subset of the installed maps that aneeglias an ordered list and are

called the required listThe length of the required list is at most M, where M is the min-installed-
maps speci®ed for the screen in the connection sdtnp.required list is maintained as folle.
When a colormap is arxglicit argument tolnstallColormap , it is added to the head of the list;

the list is truncated at the tall, if necessémkeep the length of the list to at most M/hen a
colormap is anxplicit argument toUninstallColormap and it is in the required list, it is

removed from the list. A colormap is not added to the required list when it is installed implicitly
by the serer, and the sergr cannot implicitly uninstall a colormap that is in the required list.

Initially the defwult colormap for a screen is installedt(is not in the required list).

UninstallColormap
cmap: COLORMAP
Errors: Colormap

If cmap is on the required list for its screen (BestallColormap request), it is remad from

the list. As a side dect, cmap might be uninstalled, and additional colormaps might be implicitly
installed or uninstalledWhich colormaps get installed or uninstalled is sedependent)eept

that the required list must remain installed.

If cmap becomes uninstalled GolormapNotify event is generated orvery window having
cmap as an attritte. Inaddition, for @ery other colormap that is installed or uninstalled as a
result of the request, @olormapNotify event is generated orvery window having that col-
ormap as an attritte.
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ListInstalledColormaps
window: WINDOW

—

cmaps: LIS6fCOLORMAP
Errors: Window

This request returns a list of the currently installed colormaps for the screen of the speci®ed win-
dow. The order of colormaps is not signi®cant, and there isxplicét indication of the required
list (seelnstallColormap request).

AllocColor

cmap: COLORMAP
red, green, blue: CARD16

—

pixel: CARD32
red, green, blue: CARD16

Errors: Alloc, Colormap

This request allocates a read-only colormap entry corresponding to the closesalR&Bovo-
vided by the hardare. Italso returns the pet and the RGBalues actually usedvultiple
clients requesting the samdesfiive RGB values can be assigned the same read-only, ethitry-
ing entries to be shared.

AllocNamedColor

cmap: COLORMAP
name: STRINGS

—

pixel: CARD32
exact-red, gact-green, xact-blue: CARD16
visual-red, visual-green, visual-blue: CARD16

Errors: Alloc, Colormap, Name

This request looks up the named color with respect to the screen associated with the colormap.
Then, it does allocColor on cmap.The name should use the ISO Latin-1 encoding, and
uppercase andiercase do not mattefhe exact RGB alues specify the truealues for the

color, and the visual &lues specify thealues actually used in the colormap.
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AllocColorCells

cmap: COLORMAP
colors, planes: CARD16
contiguous: BOOL

—

pixels, masks: LISGFTCARD32
Errors: Alloc, Colormap, Value

The number of colors must be posagiand the number of planes must be nagdige (or a

Value error results).If C colors and P planes are requested, then €élgpand P masks are
returned. Namask will hare any bits in common with apother mask or with anof the piels.

By ORing together masks and gig, C*2" distinct pixels can be produced:; all of these are allo-
cated writable by the requedtor GrayScale or PseudoColor, each mask will hee exactly one
bit set to 1; forDir ectColor, each will hare exactly three bits set to Uf contiguous isTr ue and

if all masks are ORed togetharsngle contiguous set of bits will be formed fGrayScale or
PseudoColor, and three contiguous sets of bits (one within eachlgiMb®eld) forDir ectColor.
The RGB walues of the allocated entries are unde®ned.

AllocColorPlanes

cmap: COLORMAP
colors, reds, greens, blues: CARD16
contiguous: BOOL

—

pixels: LISTof CARD32
red-mask, green-mask, blue-mask: CARD32

Errors: Alloc, Colormap, Value

The number of colors must be posgtiand the reds, greens, and blues must be rgatine (or a
Value error results).If C colors, R reds, G greens, and B blues are requested, theal€arix
returned, and the masksveaR G, and B bits set, respeedly. If contiguous isTr ue, then each
mask will have a ©ntiguous set of bitsNo mask will hae any hits in common with apnother
mask or with ay of the pixels. For DirectColor, each mask will lie within the corresponding
pixel sub®eld. By ORing together subsets of masks withefsx C2R*¢*B distinct pixels can be
produced; all of these are allocated writable by the reqiést.initial RGB \alues of the allo-
cated entries are unde®nelh. the colormap, there are only Z¥*independent red entries, 2%
independent green entries, an®2€independent blue entrieThis is true een for Pseudo-
Color. When the colormap entry for a pixvalue is changed usingtoreColors or Store-
NamedColor, the pixel is decomposed according to the masks and the corresponding indepen-
dent entries are updated.
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FreeColors

cmap: COLORMAP
pixels: LISTofCARD32
plane-mask: CARD32

Errors: Access Colormap, Value

The plane-mask should notvsaany bits in common with ayof the pixels. Theset of all piels

is produced by ORing together subsets of plane-mask with taks pikherequest frees all of
these pirls that were allocated by the client (usigpcColor, AllocNamedColor, AllocCol-
orCells, and AllocColorPlanes). Notethat freeing an indidual pixel obtained fromAllocCol-
orPlanes may not actually all it to be reused until all of its related pls are also freedSimi-
larly, 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 thatimes before

the entry is actually freed.

All speci®ed pixls that are allocated by the client in cmap are freeth, iEone or more pigls
produce an errorA Value error is generated if a speci®ed g@ixs not a ®lid inde< into cmap.
An Accesserror is generated if a speci®ed giis not allocated by the client (that is, is unallo-
cated or is only allocated by another client) or if the colormap ereated with all entries
writable (using an allocalue ofAll in CreateColormap). If more than one pélis in erroritis
arbitrary as to which p#l is reported.

StoreColors

cmap: COLORMAP
items: LISTofCOLORITEM

where:

COLORITEM:  [pixel: CARD32
do-red, do-green, do-blue: BOOL
red, green, blue: CARD16]

Errors: Access Colormap, Value

This request changes the colormap entries of the speci®eld.pikhedo-red, do-green, and do-
blue ®elds indicate which components should actually be charfyée: colormap is an installed
map for its screen, the changes are visible immediately

All speci®ed pixls that are allocated writable in cmap (by dlient) are changedyen if one or
more piels produce an erroA Value error is generated if a speci®ed gixs not a alid indec

into cmap, and aAccesserror is generated if a speci®ed giis unallocated or is allocated read-
only. If more than one p® is in errorit is abitrary as to which pigl is reported.
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StoreNamedColor

cmap: COLORMAP

pixel : CARD32

name: STRINGS

do-red, do-green, do-blue: BOOL

Errors: Access Colormap, Name, Value

This request looks up the named color with respect to the screen associated with cmap and then
does aStoreColorsin cmap. The name should use the ISO Latin-1 encoding, and uppercase and
lowercase do not mattefrhe Accessand Value errors are the same asStoreColors.

QueryColors

cmap: COLORMAP
pixels: LISTofCARD32

colors: LISOfRGB

where:

RGB: [red, green, blue: CARD16]
Errors: Colormap, Value

This request returns the harahg-speci®c coloralues stored in cmap for the speci®edefsx
The \alues returned for an unallocated entry are unde®Aedalue error is generated if a @k
is not a walid index into cmap.If more than one p# is in errorit is abitrary as to which pel is
reported.

LookupColor

cmap: COLORMAP
name: STRINGS

—

exact-red, gact-green, act-blue: CARD16
visual-red, visual-green, visual-blue: CARD16

Errors: Colormap, Name

This request looks up the string name of a color with respect to the screen associated with cmap
and returns both thexact color alues and the closesilues proided by the hardare with

respect to the visual type of cmaphe name should use the ISO Latin-1 encoding, and upper
case and lwercase do not matter
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CreateCursor

cid: CURSOR

source: PIXMAP

mask: PIXMAP or None

fore-red, fore-green, fore-blue: CARD16
back-red, back-green, back-blue: CARD16
X, y: CARD16

Errors: Alloc, IDChoice, Match, Pixmap

This request creates a cursor and associates identi®er cid witheiforeyround and background
RGB walues must be speci®edjen if the serer only has &taticGray or GrayScale screen.

The forground is used for the bits set to 1 in the source, and the background is used for the bits
set to 0.Both source and mask (if speci®ed) mustehekpth one (or &Match error results), bt

they can hae any root. Themask pixmap de®nes the shape of the cursbat is, the bits set to

1 in the mask de®ne which source @i will be displayed, and where the mask has bits set to 0,
the corresponding bits of the source pixmap are igndfath mask is gien, all pixels of the

source are displayed:he mask, if present, must be the same size as the sourcklétchaerror
results). Thes and y coordinates de®ne the hotspot re&at the sources arigin and must be a

point within the source (or Batch error results).

The components of the cursor may be transformed arbitrarily to meet display limitations.
The pixmaps can be freed immediately if no furthealieit references to them are to be made.

Subsequent dwging in the source or mask pixmap has an unde®rfedtain the cursorThe
sener might or might not maka opy of the pixmap.

CreateGlyphCursor

cid: CURSOR

source-font: FONT

mask-font: FONT or None

source-char, mask-char: CARD16
fore-red, fore-green, fore-blue: CARD16
back-red, back-green, back-blue: CARD16

Errors: Alloc, Font, IDChoice, Value

This request is similar t€reateCursor, except the source and mask bitmaps are obtained from
the speci®ed font glyphsThe source-char must be a de®ned glyph in source-font, and if mask-
font is gven, mask-char must be a de®ned glyph in mask-font {alae error results).The

mask font and character are optionghe origins of the source and mask (if it is de®ned) glyphs
are positioned coincidently and de®ne the hotspbie source and mask need notéhthe same
bounding box metrics, and there is no restriction on the placement of the hotspa tethe
bounding bors. Ifno mask is gien, all pixels of the source are displayddote that source-char
and mask-char are CARD16, not CHARZ2Bor 2-byte matrix fonts, the 16-bitaue should be
formed with bytel in the most signi®cant byte and byte2 in the least signi®cant byte.

The components of the cursor may be transformed arbitrarily to meet display limitations.
The fonts can be freed immediately if no furtheplizit references to them are to be made.
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FreeCursor
cursor: CURSOR
Errors: Cursor

This request deletes the association between the resource ID and the Thuestursor storage
will be freed when no other resource references it.

RecolorCursor

cursor: CURSOR
fore-red, fore-green, fore-blue: CARD16
back-red, back-green, back-blue: CARD16

Errors: Cursor

This request changes the color of a cur¢bthe cursor is being displayed on a screen, the
change is visible immediately

QueryBestSize

class: { Cursor, Tile, Stipple}
drawable: DRAWABLE
width, height: CARD16

—

width, height: CARD16
Errors: Drawable, Match, Value

This request returns the best size that is closest togheant size.For Cursor, this is the
largest size that can be fully displaydeor Tile, this is the size that can be tileastest. Br
Stipple, this is the size that can be stippledtest.

For Cursor, the dravable indicates the desired scredfor Tile and Stipple, the dravable indi-
cates the screen and also possibly the windass and depthAn InputOnly window cannot be
used as the dwnable for Tile or Stipple (or aMatch error results).

QueryExtension
name: STRINGS

—

present: BOOL
majoropcode: CARD8
®rst-event: CARDS
®rst-error: CARD8

This request determines if the nametkasion is presentf so, the major opcode for theten-
sion is returned, if it has on®therwise, zero is returnedny minor opcode and the request-for
mats are speci®c to thatension. Ifthe extension iwolves additionaleent types, the baseent
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type code is returnedOtherwise, zero is returnedhe format of theents is speci®c to the
extension. Ifthe etension ivolves additional error codes, the base error code is retu@iber
wise, zero is returnedlhe format of additional data in the errors is speci®c toxtension.

The ettension name should use the ISO Latin-1 encoding, and uppercasearchie matter

ListExtensions

names: LISOfSTRINGS
This request returns a list of aktensions supported by the serv

SetModi®erMapping

keycodes-per-modifi er: CARD8
keycodes: LISTofKEYCODE

status: SuccessBusy, Failed}
Errors: Alloc, Value

This request speci®es theykodes (if ag) of the leys 0 be used as modi®ersThe number of
keycodes in the list must be 8icodes-pemodi®er (or aLength error results).The keycodes

are dvided into eight sets, with each set containiagckdes-pemodi®er elementsThe sets are
assigned to the modi®e&hift, Lock, Control, Mod1, Mod2, Mod3, Mod4, and Mod5, in

order Only nonzero kycode alues are used within each set; zeatugs are ignoredAll of the
nonzero kycodes must be in the range speci®ed by neiycide and maxdycode in the connec-
tion setup (or &/alue error results).The order of kycodes within a set does not mattémo

nonzero alues are speci®ed in a set, the use of the corresponding modi®er is disabled, and the
modi®er bit will alvays be zero.Otherwise, the modi®er bit will be one wheeeat least one of

the keys in the corresponding set is in thendoposition.

A sener can impose restrictions onvhanodi®ers can be changed (fotagnple, if certain &ys do
not generate up transitions in haeadw, if auto-repeat cannot be disabled on ceriyg, lor if
multiple keys per modi®er are not supportedyhe status reply ifailed if some such restriction
is violated, and none of the modi®ers is changed.

If the nav nonzero leycodes speci®ed for a modi®er feif from those currently de®ned and/an
(current or nev) keys for that modi®er are logically in the @ state, then the status reply is
Busy, and none of the modi®ers is changed.

This request generatedMappingNotify event on aSuccessstatus.

GetModi®erMapping

—

keycodes-pemodi®er: CARDS
keycodes: LISSfKEYCODE
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This request returns theycodes of the éys being used as modi®erg.he number of &ycodes
in the list is 8*leycodes-pemodi®er The keycodes are dided into eight sets, with each set
containing lkeycodes-pemodi®er elementsThe sets are assigned to the modi®e&hnt, Lock,
Control, Mod1, Mod2, Mod3, Mod4, and Mod5, in order. The keycodes-pemodi®er \alue
is chosen arbitrarily by the seny zeroes are used to ®ll in unused elements within eaclf set.
only zero alues are gen in a ®t, the use of the corresponding modi®er has been disabihed.
order of leycodes within each set is chosen arbitrarily by theeserv

| ChangeKeyboardMapping

fi rst-keycode: KEYCODE
keysyms-per-keycode: CARD8
keysyms: LISTOfKEYSYM

| Errors:Alloc, Value

This request de®nes the symbols for the speci®ed numbeyaides, starting with the speci®ed
keycode. Thesymbols for keycodes outside this range remained unchangée. number of ele-
ments in the &ysyms list must be a multiple oéisyms-petkeycode (or a_ength error results).
The ®rst-leycode must be greater than or equal to ndyckde as returned in the connection
setup (or av/alue error results) and:

®rst-keycode + (leysyms-length / &ysyms-petkeycode) 1

must be less than or equal to maydode as returned in the connection setup (¢alae error
results). KEYSYMnumber N (counting from zero) foeicode K has an inagcounting from
zero) of:

(K ®rst-k eycode) * leysyms-petkeycode + N

in keysyms. Thekeysyms-peikeycode can be chosen arbitrarily by the client to bgel@nough
to hold all desired symbolsA special KEYSYM walue of NoSymbol should be used to ®Il in
unused elements for inddual keycodes. lis legd for NoSymbolto appear in nontrailing posi-
tions of the dective list for a leycode.

This request generatedviappingNotify event.

There is no requirement that the sarinterpret this mapping; it is merely stored for reading and
writing by clients (see section 5).

l GetKeyboardMapping

fi rst-keycode: KEYCODE
count: CARDS8

—

keysyms-petkeycode: CARDS8
keysyms: LISBfKEYSYM

| Errors: Value

This request returns the symbols for the speci®ed numbeayobdtes, starting with the speci®ed
keycode. The®rst-keycode must be greater than or equal to ngye&de as returned in the
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connection setup (or¥alue error results), and:

®rst-keycode + count 1

must be less than or equal to maydode as returned in the connection setup (dalae error
results). Theaumber of elements in theysyms list is:

count * keysyms-petkeycode
and KEYSYM number N (counting from zero) fagykcode K has an inagcounting from zero)
of:

(K ®rst-k eycode) * leysyms-petkeycode + N
in keysyms. Thekeysyms-petkeycode alue is chosen arbitrarily by the senio be lage

enough to report all requested symbadisspecial KEYSYM walue ofNoSymbolis used to ®Il in
unused elements for inddual keycodes.

ChangeKeyboardControl

value-mask: BITMASK
value-list: LISTofVALUE

Errors: Match, Value

This request controlsavious aspects of theyboard. Thevalue-mask andalue-list specify
which controls are to be changethe possible alues are:

Control Type
key-click-percent INT8
bell-percent INT8
bell-pitch INT16
bell-duration INT16

led CARDS
led-mode {On, Off}
key KEYCODE

auto-repeat-mode {On, Off, Default}

The key-click-percent sets theolume for ley dicks between 0 (df and 100 (loud) incluse, if
possible. Settingp 1 restores the deifult. Othemegdive values generate alue error.

The bell-percent sets the bagdume for the bell between 0 {paind 100 (loud) incluskg, if pos-
sible. Settingo 1 restores the defult. Othemegdive values generate dalue error.

The bell-pitch sets the pitch (speci®ed in Hz) of the bell, if possibdting to 1 restores the
default. Othemegdive values generate éalue error.

The bell-duration sets the duration of the bell (speci®ed in milliseconds), if posSitting to
1 restores the defult. Othemeggdive values generate \dalue error.

If both led-mode and led are speci®ed, then the state of that LED is changed, if pdEeitdie.
led-mode is speci®ed, then the state of all LEDs are changed, if pogsiloieast 32 LEDs,
numbered from one, are supportédb standard interpretation of LEDs is de®néidis a Match
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error if an led is speci®ed without an led-mode.

If both auto-repeat-mode andykae speci®ed, then the auto-repeat mode of thpaikdanged,

if possible. If only auto-repeat-mode is speci®ed, then the global auto-repeat mode for the entire
keyboard is changed, if possible, withoufieating the pekey sttings. Itis aMatch error if a

key is peci®ed without an auto-repeat-modeach ley has an indiidual mode of whether or not

it should auto-repeat and a deht setting for that moddn addition, there is a global mode of
whether auto-repeat should be enabled or not andaaltisétting for that mode/Nhen the

global mode i€0n, keys should obg their indvidual auto-repeat mode§Vhen the global mode

is Off, no keys hould auto-repeatAn auto-repeatingdy generates alternatingeyPressand
KeyReleaseevents. Whera key is used as a modi®git is desirable for the &y rot to auto-

repeat, rgadless of the auto-repeat setting for they k

A bell generator connected with the consalé ot directly on thedyboard is treated as if it
were part of the é&yboard.

The order in which controls areri®ed and altered is senwvdependent. I&n error is generated,
a abset of the controls may Vebkeen altered.

GetKeyboardControl

—

key-click-percent: CARDS
bell-percent: CARDS
bell-pitch: CARD16
bell-duration: CARD16
led-mask: CARD32
global-auto-repeat:@n, Off }
auto-repeats: LISSFCARDS

This request returns the current contralues for the &yboard. Br the LEDs, the least signi®-

cant bit of led-mask corresponds to LED one, and each one bit in led-mask indicates an LED that
is lit. The auto-repeats is a bigstor; each one bit indicates that auto-repeat is enabled for the
corresponding &y. The \ector is represented as 32 byt8yte N (from 0) contains the bits for

keys 8N to 8N + 7, with the least signi®cant bit in the byte representyn@hk

Bell
percent: INT8
Errors: Value

This request rings the bell on theykoard at a lume relatve © the base @lume for the
keyboard, if possible Percent can range from 100 to 100 inchesior a Value error results).
The wlume at which the bell is rung when percent is ngaine is:

base [(base * percent)/ 100] + percent

When percent is mggtive, it is:
base + [(base * percent) / 100]
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SetRointerMapping
map: LISTofCARDS8
status: SuccessBusy}
Errors: Value

This request sets the mapping of the poinEéements of the list are inged garting from one.
The length of the list must be the sameéGatPointerMapping would return (or avalue error
results). Thendex is a @re hutton numberand the element of the list de®nes thizetive rum-
ber

A zero element disables atbon. Elementare not restricted inalue by the number of ghical
buttons, lut no two dements can hea the same nonzeraiue (or avalue error results).

If any of the luttons to be altered are logically in thensiostate, the status replyBsy, and the
mapping is not changed.

This request generatedviappingNotify event on aSuccessstatus.

GetPointerMapping

—

map: LISBfCARDS

This request returns the current mapping of the poidi@ments of the list are inded garting
from one. The length of the list indicates the number ofgpbal luttons.

The nominal mapping for a pointer is the identity mapping: map[i]=i.

ChangepvinterContr ol

do-acceleration, do-threshold: BOOL
accel eration-numerator, accel eration-denominator: INT16
threshold: INT16

Errors: Value

This request de®nes Wwahe pointer mees. Theacceleration is a multiplier for mement
expressed as a fractiofor example, specifying 3/1 means the pointeivesahree times asaft
as normal.The fraction can be rounded arbitrarily by the senAcceleration only tads efect if
the pointer mees more than threshold number of plg at once and only applies to the amount
beyond the thresholdSetting a alue to 1 restores the dafilt. Othemegative values generate a
Value error, as does a zeroalue for acceleration-denominator
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GetPointerContr ol

—

acceleration-numerataacceleration-denominator: CARD16
threshold: CARD16

This request returns the current acceleration and threshold for the .pointer

SetSceenSaer

timeout, interval : INT16
prefer-blanking: { Yes, No, Default}
allow-exposures: { Yes, No, Default}

Errors: Value

The timeout and inteaf are speci®ed in seconds; settingplug to 1 restores the dafilt. Other
negaive values generate ¥alue error. If the timeout @lue is zero, screenysa is dsabled (It

an actvated screen-sar is ot deactvated). Ifthe timeout @lue is nonzero, screenveais
enabled. Oncscreen-seer is enabled, if no input from thedyboard or pointer is generated for
timeout seconds, screerweais activated. For each screen, if blanking is preferred and the hard-
ware supports video blanking, the screen will simply go bladtherwise, if eitherxgosures are
allowed or the screen can bgemerated without sendingpmosure eents to clients, the screen is
changed in a seevdependentdshion to woid phosphor brn. Otherwisethe state of the screens
does not change, and screewes#s ot activated. Atthe net keyboard or pointer input or at the
next ForceScieenSaer with modeReset screen-saer is deactvated, and all screen states are
restored.

If the sererdependent screenya method is amenable to periodic change, irdkesenes as a

hint about ha long the change period should be, with zero hinting that no periodic change
should be madeExamples of \ays to change the screen include scrambling the color map peri-
odically, moving an icon image about the screen periodicallyiling the screen with the root
window background tile, randomly reorigined periodically

GetScreenSaer

timeout, interal: CARD16
preferblanking: {Yes, No}
allow-exposures: {es, No}

This request returns the current screarerseontrol values.

ForceScreenSaer
mode: { Activate, Reset
Errors: Value
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If the mode isActivate and screen-sar is aurrently deactiated, then screen-ge is activated
(even if screen-saer has been disabled with a timeoadwe of zero).If the mode isResetand
screen-seer is aurrently enabled, then screensaais deactivated (if it was actiated), and the
activation timer is reset to its initial state as ifvi input had just been reged.

ChangeHosts

mode: { Insert, Delete}
host: HOST

Errors: Access Value

This request adds or renes the speci®ed host from the access control Wghen the access
control mechanism is enabled and a client attempts to establish a connection tceththeerv
host on which the client resides must be in the access control list, or the client veustdma
granted permission by a serdependent method, or the serwill refuse the connection.

The client must reside on the same host as thersand/or hee been granted permission by a
sener-dependent method taxeeute this request (or alkccesserror results).

An initial access control list can usually be speci®ed, typically by naming a ®le that the serv
reads at startup and reset.

The follonving addressamilies are de®nedA server is not required to support thesanilies and
may supportdmilies not listed hereUse of an unsupportedrhily, an improper address format,
or an improper address length within a supporaeilfy results in &/alue error.

For the Internetdmily, the address must be four bytes lofigne address bytes are in standard IP
order; the semr performs no automatic spping on the address byteghe Internetdmily sup-
ports IP ersion 4 addresses only

For the InternetV6 dmily, the address must be sixteen bytes |ohlge address bytes are in stan-
dard IP order; the sesv performs no automatic syping on the address byteghe InternetVe
family supports IP grsion 6 addresses only

For the DECnetdmily, the serer performs no automatic syping on the address bytes Phase
IV address is tw bytes long: the ®rst byte contains the least signi®cant eight bits of the node
number and the second byte contains the most signi®cantiis of the node number in the least
signi®cant tvo hits of the byte and the area in the most signi®cant six bits of the byte.

For the Chaosdmily, the address must beavytes long. The host number is\abys the ®rst
byte in the address, and the subnet numbewayalthe second bytelThe serer performs no
automatic swpping on the address bytes.

For the Sererinterpreteddmily, the address may be ofyalength up to 65535 byteg he
address consists of ongrings of ASCII characters, separated by a byte withlaevof 0. The
®rst string represents the type of address, and the second string contains the alddress v
Address types and the syntax for their associaafebs will be rgistered via the X.@rRegstry.
Implementors who wish to add implementation speci®c types ngggteea unigue pre®x with
the X.Og regstry to prezent namespace collisions.

Use of a host address in the ChangeHosts request is deprdtatamhly useful when a host has

a wique, constant address, a requirement that is increasingly unmet as sites adopt dynamically
assigned addresses, netlwaddress translatioratpvays, IPv6 link local addresses, aratious

other technologieslt also assumes all users of a host sharevalgat access rights, and as such
has neer been suitable for mgmmulti-user machine efronments. Insteadnore secure forms

74



of authentication, such as those based on shared secrets or puldicrgption, are recom-
mended.

ListHosts

—

mode: {Enabled, Disabled}
hosts: LISBfHOST

This request returns the hosts on the access control list and whether use of the list at connection
setup is currently enabled or disabled.

Each HOST is padded to a multiple of four bytes.

SetAccessContol
mode: { Enable, Disable}
Errors: Access Value

This request enables or disables the use of the access control list at connection setups.

The client must reside on the same host as thersand/or hee been granted permission by a
sener-dependent method taxeeute this request (or akccesserror results).

SetCloseDavnMode
mode: { Destroy, RetainPermanent, RetainTemporary}
Errors: Value

This request de®nes what will happen to the cléemeources at connection closk connection
starts inDestroy mode. Themeaning of the close-dam mode is described in section 10.

KillClient
resource: CARD32 or AllT emporary
Errors: Value

If a valid resource is speci®eHliClient forces a close-den of the client that created the
resource. Ithe client has already terminated in eitRatainPermanent or RetainTemporary
mode, all of the cliend' resources are desyred (see section 10)f AlIT emporary is speci®ed,
then the resources of all clients thavd&rminated inRetainTemporary are destrged.

NoOperation
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This request has nogarments and no resultgjtithe request length ®eld alis the request to be
ary multiple of four bytes in lengthThe bytes contained in the request are uninterpreted by the
sener.

This request can be used in its minimum four byte form as padding where necessary by client
libraries that ®nd it corenient to force requests todia on 64-bit boundaries.

10. ConnectionClose

At connection close, alivent selections made by the client are discardéthe client has the
pointer actrely grabbed, arungrabPointer is performed.If the client has thedyboard actrely
grabbed, atungrabK eyboard is performed.All passive gabs by the client are releasdfithe
client has the seer grabbed, atUngrabSewer is performed.All selections (se&etSelec-
tionOwner request) wned by the client are dismed. Ifclose-devn mode (se&etCloseDan-
Mode request) iRetainPermanent or RetainTemporary, then all resources (including col-
ormap entries) allocated by the client are radr&is permanent or temporasspectrely (but
this does not prent other clients fromxlicitly destrogying them). If the mode isDestroy, all
of the clients resources are desyed.

When a cliens resources are desyted, for each winde in the clients saveset, if the windw is
an inferior of a windw created by the client, thevaaset windav is reparented to the closest
ancestor such that thevssset windav is not an inferior of a windw created by the clientlf the
sase-set windav is tnmapped, MapWindow request is performed on it@ if it was not an
inferior of a windaev created by the client)The reparenting le@s unchanged the absolute ceor
dinates (with respect to the root windoof the uppeteft outer corner of the sa-set windav.
After save-set processing, all winde created by the client are degtrd. For each nonwinde
resource created by the client, the appropfiate request is performedAll colors and col-
ormap entries allocated by the client are freed.

A sener goes through aycle of haring no connections and Viag some connectionst every

transition to the state of himg no connections as a result of a connection closing witbsaroy
close-davn mode, the seer resets its state as if it had just been starféds starts by destying

all lingering resources from clients thawvhaerminated inRetainPermanent or RetainTempo-

rary mode. Itadditionally includes deleting allbthe prede®ned atom identi®ers, deleting all
properties on all root windes, resetting all déce maps and attniltes (key dick, bell volume,
acceleration), resetting the access control list, restoring the standard root tiles and cursers, restor
ing the dedult font path, and restoring the input focus to siiaterRoot.

Note that closing a connection with a closevdanode ofRetainPermanent or RetainTempo-
rary will not cause the seev to reset.

11. Ewents

When a tton press is processed with the pointer in some wiraand no actre pinter grab
is in progress, the ancestors of W are searched from the mont bdoking for a pasge gab to
activate. If no matching pasa gab on the btton «ists, then an aaté gab is started automati-
cally for the client receing the @ent, and the last-pointgrab time is set to the current serv
time. Theeffect is essentially equélent to aGrabButton with aguments:

Argument Value
event-windowv Event windav
event-mask Client's slected pointervents on the went windov
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Argument Value

pointermode and &yboard-mode Asynchronous

ownerevents True if the client hasOwnerGrabButton selected
on the gent window, ctherwiseFalse

con®ne-to None

cursor None

The grab is terminated automatically when the logical state of the pointer haicaiklreleased.
UngrabPointer and ChangeActivePointerGrab can both be used to modify the aetgah

KeyPress
KeyRelease
ButtonPress
ButtonRelease
MotionNotify

root, event: WINDOW

child: WINDOW or None
same-screen: BOOL

root-x, root-y, event-x, event-y: INT16
detail : <see belw>

state: SETofKEYBUTMASK

time: TIMESTAMP

These gents are generated either wheneg kr button logically changes state or when the
pointer logically mees. Thegeneration of these logical changes may lag tlysipal changes if
device event processing is frozemNote thatkKeyPressand KeyReleaseare generated for all
keys, aven those mapped to modi®er bit¥he source of thevent is the windav the pointer is in.
The windav the event is reported with respect to is called therg windov. The event window

is found by starting with the source wivdand looking up the hierargtfor the ®rst windw on
which ary client has selected interest in thexat (provided no interening windev prohibits
event generation by including theent type in its do-not-propage-mask). Thactual windav
used for reporting can be modi®ed by aetiyabs and, in the case ofyooard &ents, can be
modi®ed by the focus windo

The root is the root windw of the source winde, and root-x and root-y are the pointer coordi-
nates relatie o root's arigin at the time of thevent. Event is the eent window. If the event
window is an the same screen as root, thgaeng-x and gent-y are the pointer coordinates rela-
tive © the event window's arigin. Otherwisegvent-x and gent-y are zero.lf the source winde

is an inferior of thewent window, then child is set to the child of theeat window that is an
ancestor of (or is) the source windoOtherwise, it is set ttlone. The state componentvgs

the logical state of theutons and modi®erdys just before thewvent. Thedetail component type
varies with the eent type:

Event Component

KeyPress KeyRelease KEYCODE
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Event Component

ButtonPress ButtonRelease BUTTON
MotionNotify {Normal, Hint}

MotionNotify events are only generated when the motiogihe and ends in the windo The
granularity of motion eents is not guaranteeduyta client selecting for motiorvents is guaran-
teed to get at least oneeat when the pointer mes and comes to restSelectingPaointerMo-

tion receves events independent of the state of the pointdtdns. Byselecting some subset of
Button[1-5]Motion instead,MotionNotify events will only be receied when one or more of the
speci®ed httons are pressedy selectingButtonMotion , MotionNotify events will be
receved only when at least onaution is pressedThe events are alays of typeMotionNotify ,
independent of the selectiolf. PointerMotionHint is selected, the seewis free to send only
one MotionNotify event (with detailHint ) to the client for the went window until either the ey
or button state changes, the pointevksathe event windaow, or the client issues QueryPointer
or GetMotionEvents request.

EnterNotify
LeaveNotify

root, event: WINDOW

child: WINDOW or None

same-screen: BOOL

root-x, root-y, event-x, event-y: INT16

mode: { Normal, Grab, Ungrab}

detail: { Ancestor, Virtual , Inferior , Nonlinear, NonlinearVirtual }
focus: BOOL

state: SETofKEYBUTMASK

time: TIMESTAMP

If pointer motion or windw hierarcly change causes the pointer to be in ged#int windev than
before,EnterNotify andLeaveNotify events are generated instead dflationNotify event.

Only clients selectingenterWindow on a windav receve EnterNotify events, and only clients
selectingLeaveWindow receve LeaveNotify events. Thepointer position reported in theeant

is aways the ®nal position, not the initial position of the point€ne root is the root windwfor
this position, and root-x and root-y are the pointer coordinates/eetatioot's arigin at the time
of the event. Ewent is the eent window. If the event windaw is on the same screen as root, then
event-x and gent-y are the pointer coordinates relatio the ezent windov's arigin. Otherwise,
event-x and gent-y are zero.In a LeaveNotify event, if a child of the eent windav contains the
initial position of the pointetthen the child component is set to that chilzttherwise, it isNone.
For an EnterNotify event, if a child of the eent windav contains the ®nal pointer position, then
the child component is set to that childtherwise, it isNone. If the event windaw is the focus
window or an inferior of the focus winde, then focus islr ue. Otherwise, focus ialse.

Normal pointer motionvents hae node Normal. Pseudo-motionents when a grab agtites
have node Grab, and pseudo-motionvents when a grab deagites hae node Ungrab.

All EnterNotify andLeaveNotify events caused by a hieragcbhange are generated afteyan
hierarcly event caused by that change (thatisimapNotify, MapNotify , Con®gureNotify,
GravityNotify , Cir culateNotify), but the ordering oEnterNotify andLeaveNotify events
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with respect td~ocusOut, VisibilityNotify , and Exposeevents is not constrained.

Normal events are generated as falls:

When the pointer mas from windav A to window B and A is an inferior of B:
LeaveNotify with detail Ancestor is generated on A.

LeaveNotify with detail Virtual is generated on each winddetween A and Bxelusive
(in that order).

EnterNotify with detail Inferior is generated on B.
When the pointer mas from windav A to window B and B is an inferior of A:
LeaveNotify with detail Inferior is generated on A.

EnterNotify with detail Virtual is generated on each winddetween A and Bxelusive
(in that order).

EnterNotify with detail Ancestor is generated on B.

When the pointer mas from windav A to window B and windaw C is their least common
ancestor:

LeaveNotify with detail Nonlinear is generated on A.

LeaveNotify with detail NonlinearVirtual is generated on each wingddetween A and C
exclusive (n that order).

EnterNotify with detail NonlinearVirtual is generated on each winddetween C and B
exclusive (in that order).

EnterNotify with detail Nonlinear is generated on B.
When the pointer mes from windav A to window B on different screens:
LeaveNotify with detail Nonlinear is generated on A.

If Ais ot a root windw, LeaveNotify with detail NonlinearVirtual is generated on each
window above A W to and including its root (in order).

If B is ot a root windw, EnterNotify with detail NonlinearVirtual is generated on each
window from B's root davn to kut not including B (in order).

EnterNotify with detail Nonlinear is generated on B.

When a pointer grab agtites (lut after ag initial warp into a con®ne-to windoand before gen-
erating ag actual ButtonPressevent that actiates the grab), G is the grab-windéor the grab,
and P is the winde the pointer is in:

EnterNotify andLeaveNotify events with modeGrab are generated (as ftvormal

above) as if the pointer were to suddenlyawp from its current position in P to some posi-
tion in G. However, the pointer does notawp, and the pointer position is used as both the
initial and ®nal positions for thevents.

When a pointer grab deadtes (lut after generating graectual ButtonReleaseevent that deacti-
vates the grab), G is the grab-windéor the grab, and P is the windthe pointer is in:

EnterNotify andLeaveNotify events with modeUngrab are generated (as fdlormal
above) as if the pointer were to suddenlyawp from some position in G to its current posi-
tion in P Howeva, the pointer does notawp, and the current pointer position is used as
both the initial and ®nal positions for theeats.
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Focuslin
FocusOut

event: WINDOW

mode: { Normal, WhileGrabbed, Grab, Ungrab}

detail : { Ancestor, Virtual , Inferior , Nonlinear, NonlinearVirtual , Painter,
PointerRoot, None}

These wents are generated when the input focus changes and are reported to clients selecting
FocusChangeon the windav. Events generated b8etinputFocuswhen the kyboard is not
grabbed hee nodeNormal. Events generated b$etinputFocuswhen the kyboard is grabbed
have node WhileGrabbed. Events generated when ayooard grab actetes hae node Grab,

and e@ents generated when ayboard grab deactites hae node Ungrab.

All FocusOut events caused by a windounmap are generated afteyddnmapNotify event,
but the ordering ofFocusOut with respect to generatdehterNotify , LeaveNotify , Visibili-
tyNotify , and Exposeevents is not constrained.

Normal andWhileGrabbed events are generated as falls:

When the focus mes from windav A to window B, A is an inferior of B, and the pointer is in
window P:

FocusOut with detail Ancestor is generated on A.

FocusOut with detail Virtual is generated on each winddetween A and Bx&lusive (in
order).

FocusIn with detail Inferior is generated on B.

If P is an inferior of B hut P is not A or an inferior of A or an ancestor offdcusin with
detail Pointer is generated on each wingddelow B down to and including P (in order).

When the focus mas from windav A to window B, B is an inferior of A, and the pointer is in
window P:

If P is an inferior of A kut P is not an inferior of B or an ancestor off®dcusOut with
detail Painter is generated on each winddrom P up to bt not including A (in order).

FocusOut with detail Inferior is generated on A.

FocusIn with detail Virtual is generated on each winddetween A and Belusive (in
order).

Focuslin with detail Ancestor is generated on B.

When the focus ma@s from windav A to window B, window C is their least common ancestor
and the pointer is in windoP:

If P is an inferior of A, FocusOut with detail Pointer is generated on each winddrom P
up to lut not including A (in order).

FocusOut with detail Nonlinear is generated on A.

FocusOut with detail NonlinearVirtual is generated on each winddetween A and C
exclusive (n order).

Focuslin with detail NonlinearVirtual is generated on each winddetween C and B
exclusive (n order).

FocusIn with detail Nonlinear is generated on B.

If P is an inferior of B, FocusIn with detail Painter is generated on each wingdelow B
down to and including P (in order).
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When the focus mes from windav A to window B on different screens and the pointer is in
window P:

If P is an inferior of A, FocusOut with detail Pointer is generated on each winddérom P
up to lut not including A (in order).

FocusOut with detail Nonlinear is generated on A.

If Ais ot a root windwy, FocusOut with detail NonlinearVirtual is generated on each
window above A wp to and including its root (in order).

If B is not a root winda, Focusin with detail NonlinearVirtual is generated on each
window from B's root dawn to kut not including B (in order).

FocusIn with detail Nonlinear is generated on B.

If P is an inferior of B, FocusIn with detail Painter is generated on each wingdelow B
down to and including P (in order).

When the focus meas from windav A to PointerRoot (or None) and the pointer is in winde

P:

If P is an inferior of A, FocusOut with detail Painter is generated on each winddérom P
up to ut not including A (in order).

FocusOut with detail Nonlinear is generated on A.

If Ais ot a root winday, FocusOut with detail NonlinearVirtual is generated on each
window above A W to and including its root (in order).

FocusIn with detail PointerRoot (or None) is generated on all root winec.

If the nav focus isPainterRoot, Focusin with detail Painter is generated on each win-
dow from P’ root dawn to and including P (in order).

When the focus mas from PointerRoot (or None) to window A and the pointer is in winde

P:

If the old focus ifPainterRoot, FocusOut with detail Painter is generated on each win-
dow from P up to and including ®foot (in order).

FocusOut with detail PointerRoot (or None) is generated on all root winec.

If Ais ot a root windwy, Focusln with detail NonlinearVirtual is generated on each
window from As root dawvn to kut not including A (in order).

FocusIn with detail Nonlinear is generated on A.

If P is an inferior of A, Focusin with detail Paointer is generated on each wingddelow A
down to and including P (in order).

When the focus maes from PointerRoot to None (or vice \ersa) and the pointer is in wingo

P:

If the old focus idPainterRoot, FocusOut with detail Painter is generated on each win-
dow from P up to and including ®foot (in order).

FocusOut with detail PointerRoot (or None) is generated on all root wineg.
Focuslin with detail None (or PointerRoot) is generated on all root windes.

If the nev focus isPainterRoot, Focusin with detail Painter is generated on each win-
dow from P's root davn to and including P (in order).

When a keyboard grab actates (lut before generating gractual KeyPressevent that actiates
the grab), G is the grab-winddor the grab, and F is the current focus:
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Focusin and FocusOut events with modeGrab are generated (as fdformal above) as
if the focus were to change from F to G.

When a keyboard grab deasftites (lut after generating grectual KeyReleaseevent that deacti-
vates the grab), G is the grab-winddor the grab, and F is the current focus:

Focusin and FocusOut events with modelUngrab are generated (as fdformal above)
as if the focus were to change from G to F

KeymapNotify
keys: LISTofCARDS

The \alue is a bit gctor as described iQueryKeymap. This esent is reported to clients select-
ing KeymapStateon a windav and is generated immediately afteesy EnterNotify and
FocuslIn.

Expose

window: WINDOW
X, ¥, width, height: CARD16
count: CARD16

This event is reported to clients selectiigkposure on the windav. It is generated when naalid
contents arevailable for regions of a windw, and either the igions are visible, the gions are
viewable and the seer is (perhaps mdy) maintaining backing store on the windaoor the win-
dow is not viewable tut the serer is (perhaps mdy) honoring windev's backing-store attribte

of Always or WhenMapped. The ragjions are decomposed into an arbitrary set of rectangles,
and anExposeevent is generated for each rectangle.

For a gven action causinggosure eents, the set ofwents for a gien window are guaranteed to
be reported contiguoushyf count is zero, then no mokexposeevents for this windav follow.

If count is nonzero, then at least that mmamre Exposeeveants for this windw follow (and pos-
sibly more).

The x and y coordinates are relatio window's arigin and specify the uppéeft corner of a rect-
angle. Thewidth and height specify thexent of the rectangle.

Exposeevents are neer generated ornputOnly windows.

All Exposeevents caused by a hierarcbhhange are generated aftey duerarcty event caused
by that change (for@ample,UnmapNotify , MapNotify , Con®gureNotify, GravityNotify ,
CirculateNotify). All Exposeevents on a gien window are generated after arV/isibilityNo-
tify event on that windw, but it is not required that alExposeevents on all windas be gener
ated after alVisibilitity events on all windavs. Theordering of Exposeevents with respect to
FocusOut, EnterNotify , and LeaveNotify events is not constrained.
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GraphicsExposure

drawable: DRAWABLE

X, ¥, width, height: CARD16
count: CARD16
major-opcode: CARDS
minor-opcode: CARD16

This event is reported to a client using a graphics cantéth graphics-gposures selected and is
generated when a destinatiogimn could not be computed due to an obscured or out-of-bounds
source rgion. All of the rgjions eposed by a gien graphics request are guaranteed to be
reported contiguouslylf count is zero then no mo@raphicsExposure events for this winda
follow. If count is nonzero, then at least that pnenore GraphicsExposure events for this win-

dow follow (and possibly more).

The x and y coordinates are relatio drawable's arigin and specify the uppéeft corner of a
rectangle. Thevidth and height specify thextent of the rectangle.

The major and minor opcodes identify the graphics request &sethe core protocol, majer
opcode is alays CopyArea or CopyPlane, and minoropcode is alays zero.

NoExposure

drawable: DRAWABLE
major-opcode: CARDS
minor-opcode: CARD16

This event is reported to a client using a graphics cantéth graphics-gposures selected and is
generated when a graphics request that might pro@uaghicsExposure events does not pro-
duce ag. The dravable speci®es the destination used for the graphics request.

The major and minor opcodes identify the graphics request &sethe core protocol, majer
opcode is alays CopyAreaor CopyPlane, and the minotopcode is alays zero.

VisibilityNotify
window: WINDOW
state: { Unobscured, PartiallyObscur ed, FullyObscured}

This event is reported to clients selectiMjsibilityChange on the windav. In the following, the
state of the windw is alculated ignoring all of the wineds subwindovs. Whena window
changes state from partially or fully obscured or nowvside to vievable and completely unob-
scured, anwent with Unobscured is generatedWhen a windw changes state from wiable
and completely unobscured, fromwible and completely obscured, or from nowwable, to
viewable and partially obscured, ameat with PartiallyObscur ed is generatedWhen a windw
changes state from wigble and completely unobscured, fromwable and partially obscured,
or from not vievable to vievable and fully obscured, arvent with FullyObscured is generated.

VisibilityNotify events are neer generated onputOnly windows.

All VisibilityNotify events caused by a hieragchhange are generated aftey duerarcty event
caused by that change (foraenple,UnmapNotify, MapNotify , Con®gureNotify,
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GravityNotify , Cir culateNotify). Any VisibilityNotify event on a gien window is generated
before agy Exposeevents on that winda, but it is not required that aVisibilityNotify events
on all windavs be generated before &kposeevents on all windws. Theordering ofVisibili-
tyNotify events with respect td-ocusOut, EnterNotify , and LeaveNotify events is not con-
strained.

CreateNotify

parent, window: WINDOW

X, y: INT16

width, height, border-width: CARD16
override-redirect: BOOL

This event is reported to clients selecti@ybstructureNotify on the parent and is generated
when the windw is aeated. Tharguments are as in thereateWindow request.

DestroyNotify
event, window: WINDOW

This event is reported to clients selectii@jructur eNotify on the windav and to clients selecting
SubstructureNotify on the parentlt is generated when the wingdads destroyed. Theevent is
the windav on which the gent was generated, and the windts the windav that is destrged.

The ordering of théestroyNotify events is such that for rgiven window, DestroyNotify is
generated on all inferiors of the winddefore being generated on the windidself. Theorder
ing among siblings and across subhierarchies is not otherwise constrained.

UnmapNotify

event, window: WINDOW
from-confi gure: BOOL

This event is reported to clients selectii®jructur eNotify on the windav and to clients selecting
SubstructureNotify on the parentlt is generated when the windahanges state from mapped
to unmapped.The e/ent is the windav on which the gent was generated, and the windis the
window that is unmappedThe from-con®gure ag i$r ue if the event was generated as a result
of the windav's parent being resized when the wimdiself had a win-gnaty of Unmap.

MapNotify

event, window: WINDOW
override-redirect: BOOL

This event is reported to clients selectii®jructur eNotify on the windav and to clients selecting
SubstructureNotify on the parentlt is generated when the wingdaehanges state from
unmapped to mapped:-he event is the windw on which the gent was generated, and the
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window is the windav that is mappedThe werride-redirect ag is from the windos &tribute.

MapRequest
parent, window: WINDOW

This event is reported to the client selectiSgibstructureRedirect on the parent and is gener
ated when aMapWindow request is issued on an unmapped wimddgth an o/erride-redirect
attribute of False.

ReparentNotify

event, window, parent: WINDOW
X, Y. INT16
override-redirect: BOOL

This event is reported to clients selectiiBubstructureNotify on either the old or the neparent
and to clients selectingtructur eNotify on the windav. It is generated when the windads
reparented. Thevent is the winda on which the gent was generatedThe windav is the win-
dow that has been rerootedhe parent speci®es themearent. Thex and y coordinates are rel-
ative o the nev parents arigin and specify the position of the uppeft outer corner of the win-
dow. The werride-redirect ag is from the windos &tribute.

Con®gureNotify

event, window: WINDOW

X, ¥Y: INT16

width, height, border-width: CARD16
above-sibling: WINDOW or None
override-redirect: BOOL

This event is reported to clients selectii®jructur eNotify on the windav and to clients selecting
SubstructureNotify on the parentlt is generated when @on®gureWindow request actually
changes the state of the windoThe event is the windav on which the gent was generated, and
the windav is the windav that is changedThe x and y coordinates are relatio the nev par
ent's aigin and specify the position of the upgeft outer corner of the windo The width and
height specify the inside size, not including the bordiesbove-sibling is None, then the win-
dow is an the bottom of the stack with respect to siblin@therwise, the winde is immediately
on top of the speci®ed siblingrhe override-redirect ag is from the windos dtribute.

GravityNotify

event, window: WINDOW
X, y: INT16

This event is reported to clients selectii®ybstructureNotify on the parent and to clients select-
ing Structur eNotify on the windav. Itis generated when a windas noved because of a
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change in size of the parenithe event is the winda on which the gent was generated, and the
window is the windav that is meed. Thex and y coordinates are reladi o the nev parents ari-
gin and specify the position of the upieit outer corner of the winado

ResizeRequest

window: WINDOW
width, height: CARD16

This event is reported to the client selectiRgsizeRediect on the windav and is generated
when aCon®gureWindow request by some other client on the wiwdaitempts to change the
size of the windav. The width and height are the requested inside size, not including the. border

Con®gureRequest

parent, window: WINDOW

X, ¥: INT16

width, height, border-width: CARD16

sibling: WINDOW or None

stack-mode: { Above, Below, Toplf , Bottomlf , Opposite}
value-mask: BITMASK

This event is reported to the client selectiBgibstructureRedirect on the parent and is gener
ated when &on®gureWindow request is issued on the wivdby some other client.The
value-mask indicates which components were speci®ed in the reduestalue-mask and the
corresponding alues are reported as/gn in the request.The remaining &lues are ®lled in from
the current geometry of the wingipexcept in the case of sibling and stack-mode, which are
reported adNone and Above (respectiely) if not given in the request.

Cir culateNotify

event, window: WINDOW
place: { Top, Bottom}

This event is reported to clients selectii@jructur eNotify on the windav and to clients selecting
SubstructureNotify on the parentlt is generated when the wingdas actually restackd from a
CirculateWindow request. Thevent is the winda on which the gent was generated, and the
window is the windav that is restackd. Ifplace isTop, the windav is now on top of all siblings.
Otherwise, it is bel all siblings.

CirculateRequest

parent, window: WINDOW
place: { Top, Bottom}

This event is reported to the client selectiBgibstructureRedirect on the parent and is gener
ated when &ir culateWindow request is issued on the parent and a winaiually needs to be
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restaclked. Thewindow speci®es the winde to be restacled, and the place speci®es what the
new position in the stacking order should be.

PropertyNotify

window: WINDOW

atom: ATOM

state: { NewValue, Deleted}
time: TIMESTAMP

This event is reported to clients selectiyopertyChange on the windw and is generated with
stateNewValue when a property of the windois changed usingChangePoperty or
RotateProperties, even when adding zero-length data usi@gangePoperty and when replac-
ing all or part of a property with identical data usfblgangePoperty or RotateProperties. It

is generated with stat@eletedwhen a property of the windois celeted using request
DeletePioperty or GetProperty. The timestamp indicates the sertime when the property
was changed.

SelectionClear

owner: WINDOW
sdlection: ATOM
time: TIMESTAMP

This event is reported to the currentvaer of a selection and is generated whervaavener is

being de®ned by means 8ktSelectionOwner The timestamp is the last-change time recorded
for the selection.The avner agument is the winde that was speci®ed by the currenwiger in

its SetSelectionOwnerrequest.

SelectionRequest

owner : WINDOW

selection: ATOM

target: ATOM

property: ATOM or None

requestor : WINDOW

time: TIMESTAMP or Curr entTime

This event is reported to thevmer of a selection and is generated when a client issGesnart-
Selectionrequest. Thewner agument is the winde that was speci®ed in th8etSelec-
tionOwner request. Theemaining aguments are as in thgonvertSelection request.

The avner should covert the selection based on the speci®eddhtype and send%election-
Notify back to the requestoA complete speci®cation for using selections i&gin the X.0Og
standard nter-Client Communication Conventions Manual.
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SelectionNotify

requestor : WINDOW

selection, target: ATOM

property: ATOM or None

time: TIMESTAMP or Curr entTime

This event is generated by the senin response to @onvertSelection request when there is no
owner for the selectionWhen there is anvaner, it should be generated by theioer using
SendEwent. The avner of a selection should send thigrd to a requestor either when a selec-
tion has been celrted and stored as a property or when a selectiorersiaon could not be per
formed (indicated with propertione).

ColormapNotify

window: WINDOW

colormap: COLORMAP orNone
new: BOOL

state: { Installed, Uninstalled}

This event is reported to clients selecti@plormapChange on the windev. It is generated with
value Tr ue for new when the colormap attnitbe of the windw is changed and is generated with
value False for nev when the colormap of a winda's installed or uninstalledln either case,
the state indicates whether the colormap is currently installed.

MappingNotify

request: { Modi®er , Keyboard, Painter }
fi rst-keycode, count: CARDS

This event is sent to all clientsThere is no mechanism tg@ess disinterest in thizent. The
detail indicates the kind of change that occuridddi®ers for a successfubetModi®erMap-
ping, Keyboard for a successfuChangeKeyboardMapping, and Painter for a successfubet-
PointerMapping . If the detail isKkeyboard, then ®rst-leycode and count indicate the range of
altered leycodes.

ClientMessage

window: WINDOW

type: ATOM

format: {8, 16, 32}

data: LISTOfINT8 or LISTofINT16 or LISTofINT32

This event is only generated by clients usiBgndEwent. The type speci®es hothe data is to be
interpreted by the reagig client; the semr places no interpretation on the type or the dake
format speci®es whether the data should bevetkas a list of 8-bit, 16-bit, or 32-bit quantities,
so that the seer can correctly byte-sap, as necessaryhe data abays consists of either 20
8-bit values or 10 16-bitalues or 5 32-bitalues, although particular message types might not
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make wse of all of thesealues.

12. Flow Control and Concurrency

Wheneer the serer is writing to a gien connection, it is permissible for the servo stop read-

ing from that connection (v if the writing would block, it must continue to service other connec-
tions). Thesener is not required touffer more than a single request per connection at one time.
For a gven connection to the seey, a dient can block while reading from the connectian b
should undertakto read (@ents and errors) when writingoumld block. Falure on the part of a
client to obg this rule could result in a deadlaak connection, although deadlock is probably
unlikely unless either the transport layer hasyiittle buffering or the client attempts to send

large numbers of requests withowutereading replies or checking for errors andngs.

Whether or not a seev is implemented with internal concurrgnthe oserall effect must be as if
individual requests arexecuted to completion in some serial ordEerd requests from awgn
connection must bexecuted in deliery order (that is, the totakecution order is a shié of the
individual streams)The eecution of a request includeslidating all aguments, collecting all
data for ag reply, and generating and queueing all requireen¢s. Havever, it does not include
the actual transmission of the reply and thanes. Inaddition, the déct of ary other cause that
can generate multiplevents (for kample, actiation of a grab or pointer motion) mustextively
generate and queue all requiredrgs indvisibly with respect to all other causes and requests.
For a request from a gen dient, ary events destined for that client that are causedXegiging
the request must be sent to the client befoyer@ply or error is sent.
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Appendix A

KEYSYM Encoding

KEYSYM values are 32-bit ingers that encode the symbols on thgckps of a &yboard. The
three most signi®cant bits arenalys zero, which leges a D-bit number space.oF corvenience,
KEYSYM values can be weed as split into four bytes:

Byte 1 is the most signi®cant eight bits (three zero bits and the most-signi®@mhtRof
the 29-bit eflective value)

Byte 2 is the e most-signi®cant eight bits

Byte 3 is the neg most-signi®cant eight bits

Byte 4 is the least-signi®cant eight bits
There are six cagories of KEYSYM alues.

A.1 SpecialKEYSYMs

There are tw ecial \alues:NoSymbol and VoidSymbol. They are used to indicate the
absence of symbols (see section 5).

Bytel Byte2 Byte3 Byted4 Hex. value Name

0 0 0 #x00000000 NoSymbol

0
0 255 255 255  #xOOFFFFFF VoidSymbol

A.2 Latin-1 KEYSYMs

The Latin-1 KEYSYMs occupthe range #x0020 to #x007E and #x00A0 to #00FF and represent
the 1ISO 10646 / Unicode characters U+0020 to U+007E and U+00AO to UH@8pEctiely.

A.3 UnicodeKEYSYMs

These occupthe range #x01000100 to #x0110FFFF and represent the 1ISO 10646 / Unicode
characters U+0100 to U+10FFREspectiely. The numeric &lue of a Unicode KEYSYM is the
Unicode position of the corresponding character plus #x01000000. In the interest cdutolsckw
compatibility, clients should be able to process both the Unicode KEYSYM and tieey e
KEYSYM for those characters where bottise.

Dead leys, which place an accent on thetneharacter entered, shall be encoded as Function
KEYSYMSs, and not as the Unicode KEYSYM corresponding to anvelgmit combining charac-
ter. Where a kycap indicates a speci®c function with a graphical symbol that is zd#alde in
Unicode (e.g., an upavds arrav for the cursor up function), the appropriate Function KEYSYM
should be used, and not the Unicode KEYSYM corresponding to the depicted symbol.

A.4 Function KEYSYMs

These represenelcap symbols that do not directly represent elements of a coded character set.
Instead, the typically identify a softvare function, mode, or operation (e.g., cursor up, caps lock,
insert) that can be agtited using a dedicate@dk Function KEYSYMs hae zro \alues for
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bytes 1 and 2. Byte 3 distinguishes betweeeraé8-bit sets within which byte 4 identi®es the
individual function ley.

Byte 3 Byte 4

255 Keyboard
254 Keyboard (XKB) Extension
253 3270

Within a national mae, keyboards tend to be comparxadyy standard with respect to the charac-
ter keys, lut they can differ signi®cantly on the miscellaneous functiayk Some hee function

keys left over from early timesharing days, others were designed for a speci®c application, such
as tet processing, web bwsing, or accessing audisual data. The symbols on theykaps can
differ signi®cantly between maradgturers and national mats, @en where thg denote the same
software function (e.g., Ctrl in the U.Sersus Sty in Germary)

There are tw ways of thinking about heto de®ne KEYSYMs for such a avld:
The Engraing approach
The Common approach

The Engraing approach is to create a KEYSYM faregy unique ley engraving. This is efiec-

tively taking the union of all &y engravings on all leyboards. Br example, somedyboards label
function keys across the top as F1 through Fn, and others label them as PF1 through PFn. These
would be diferent leys under the Engrang approach. Likwise, Lock would differ from Shift

Lock, which is diferent from the up-arm symbol that has the fefct of changing lavercase to
uppercase. There are lots of other aliases such as Del, DEL, DeletejeRarmdso forth. The
Engraving approach mads it easy to decide if awentry should be added to the KEYSYM set:

if it does not gactly match anxsting one, then a meone is created.

The Common approach tries to capture all of #s resent on an interesting number of
keyboards, folding likely aliases into the same KEYSYMotexample, Del, DEL, and Delete are
all meged into a single KEYSYM. &dors can augment the KEYSYM set (using thedor
speci®c encoding space) to include all of their unigeys that were not included in the standard
set. Each &ndor decides which of itels map into the standard KEYSYMs, which presumably
can be gerridden by a useit is nore dif®cult to implement this approach, because judgment is
required about when a Sfient set of kyboards implements an engtag to justify making it a
KEYSYM in the standard set and about which enigigs should be mged into a single
KEYSYM.

Although neither scheme is perfect orgat®, the Common approach has been selected because it
makes it easier to write a portable applicationvidg the Delete functionality mged into a sin-

gle KEYSYM allows an application to implement a deletion function arpket reasonable bind-
ings on a wide set ofavkstations. Under the Common approach, application writers are still free
to look for and interpretendorspeci®c KEYSYMs, bt because tlyeare in the &tended set, the
application deeloper is more conscious that yhare writing the application in a nonportable
fashion.

The Keyboard set is a miscellaneous collection of commonly occuregg dn keyboards.
Within this set, the numerielgpad symbols are generally duplicates of symbols foundcegs k
on the main part of theekboard, lit they are distinguished here becauseytbéen have a dstin-
guishable semantics associated with them.
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KEYSYM Name Set
value

#xFF08 BACKSPACE, BACK SPACE, BACK CHAR Keyboard
#xFF09 AB Keyboard
#xFFOA LINEFEED,LF Keyboard
#xFFOB CLEAR Keyboard
#xFFOD RETURNENTER Keyboard
#xFF13 RUSE, HOLD Keyboard
#xFF14 SCRLL LOCK Keyboard
#xFF15 SYSREQ, SYSTEM REQEST Keyboard
#xFF1B ESCAPE Keyboard
#xFF20 MULTI-KEY CHARACTER PRERCE Keyboard
#xFF21 KANJI,KANJI CONVERT Keyboard
#xFF22 MUHENKAN Keyboard
#xFF23 HENKANMODE Keyboard
#xFF24 FOMAJI Keyboard
#xFF25 HIRAGANA Keyboard
#xFF26 KATAKANA Keyboard
#xFF27 HIRAGANA/KATAKANA TOGGLE Keyboard
#xFF28 ZENKAKU Keyboard
#xFF29 HANKAKU Keyboard
#xFF2A ZENKAKU/HANKAKU TOGGLE Keyboard
#xFF2B TOUROKU Keyboard
#xFF2C MASSYO Keyboard
#xFF2D KANA LOCK Keyboard
#xFF2E KANA SHIFT Keyboard
#xFF2F EISUSHIFT Keyboard
#xFF30 EISUTOGGLE Keyboard
#xFF31 HANGULSTART/STOP (TOGGLE) Keyboard
#xFF32 HANGULSTART Keyboard
#xFF33 HANGULEND, ENGLISH SRRT Keyboard
#xFF34 SART HANGUL/HANJA CONVERSION Keyboard
#xFF35 HANGULJAMO MODE Keyboard
#xFF36 HANGULROMAJA MODE Keyboard
#xFF37 HANGULCODE INPUT Keyboard
#xFF38 HANGULJEONA MODE Keyboard
#xFF39 HANGULBANJA MODE Keyboard
#xFF3A HANGUL PREHANA CONVERSION Keyboard
#xFF3B HANGULPOSTHANA CONVERSION Keyboard
#xFF3C HANGULSINGLE CANDIDATE Keyboard
#xFF3D HANGULMULTIPLE CANDIDATE Keyboard
#xFF3E HANGULPREVIOUS CANDIDATE Keyboard
#xFF3F HANGULSPECIAL SYMBOLS Keyboard
#xFF50 HOME Keyboard
#xFF51 LEFTMOVE LEFT, LEFT ARROW Keyboard
#xFF52 UPMOVE UP, UP ARROW Keyboard
#xFF53 RIGHTMOVE RIGHT, RIGHT ARROW Keyboard
#xFF54 DQVN, MOVE DOWN, DOWN ARROW Keyboard
#xFF55 PRIORPREVIOUS, RGE UP Keyboard
#xFF56 NEXT PAGE DOWN Keyboard
#xFF57 ENDEOL Keyboard
#xFF58 BEGINBOL Keyboard
#xFF60 SELECTMARK Keyboard
#xFF61 PRINT Keyboard
#xFF62 EXECUTERUN, DO Keyboard
#xFF63 INSER, INSERT HERE Keyboard
#xFF65 UNDOOOPS keyboard
#xFF66 REDOAGAIN Keyboard
#xFF67 MENU Keyboard
#xFF68 FIND,SEARCH Keyboard
#xFF69 CANCEL STOR ABORT, EXIT Keyboard
#XFF6A HELP Keyboard
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KEYSYM Name Set
value

#xFF6B BREAK Keyboard
#XFFTE MODESWITCH, SCRIPT SWITCH, CHARBTER SET SWITCH Keyboard
#XFFTF NUMLOCK Keyboard
#xFF80 KEYRAD SFACE Keyboard
#xFF89 KEYRD TAB Keyboard
#xFF8D KEYRD ENTER Keyboard
#xFF91 KEYRD F1, PF1, A Keyboard
#xFF92 KEYRD F2, PF2, B Keyboard
#xFF93 KEYRD F3, PF3,C Keyboard
#xFF94 KEYRD F4, PF4, D Keyboard
#xFF95 KEYRD HOME Keyboard
#xFF96 KEYRD LEFT Keyboard
#xFF97 KEYRAD UP Keyboard
#xFF98 KEYRD RIGHT Keyboard
#xFF99 KEYRD DOWN Keyboard
#xFF9A KEYRAD PRIOR, RGE UP Keyboard
#xFFoB KEYRD NEXT, PAGE DOWN Keyboard
#XxFF9C KEYRD END Keyboard
#xFFID KEYRD BEGIN Keyboard
#xFFOE KEYRD INSERT Keyboard
#xFFOF KEYRD DELETE Keyboard
#XFFAA KEYPAD MULTIPLICATION SIGN, ASTERISK Keyboard
#xFFAB KEYPAD PLUS SIGN Keyboard
#XFFAC KEYPAD SERARATOR, COMMA Keyboard
#XFFAD KEYPAD MINUS SIGN, HYPHEN Keyboard
#XFFAE KEYPAD DECIMAL POINT, FULL STOP Keyboard
#XFFAF KEYPAD DIVISION SIGN, SOLIDUS Keyboard
#xFFBO KEYRD DIGIT ZERO Keyboard
#xFFB1 KEYRAD DIGIT ONE Keyboard
#xFFB2 KEYRAD DIGIT TWO Keyboard
#xFFB3 KEYRAD DIGIT THREE Keyboard
#xFFB4 KEYRAD DIGIT FOUR Keyboard
#xFFB5 KEYRD DIGIT FIVE Keyboard
#xFFB6 KEYRD DIGIT SIX Keyboard
#xFFB7 KEYRAD DIGIT SEVEN Keyboard
#xFFB8 KEYRAD DIGIT EIGHT Keyboard
#xFFB9 KEYRD DIGIT NINE Keyboard
#xFFBD KEYFAD EQUALS SIGN Keyboard
#xFFBE F1 Keyboard
#xFFBF F2 Keyboard
#xFFCO F3 Keyboard
#xFFC1 F4 Keyboard
#XxFFC2 F5 Keyboard
#xFFC3 F6 Keyboard
#xFFC4 F7 Keyboard
#XFFC5 F8 Keyboard
#xFFC6 F9 Keyboard
#XFFC7 F10 Keyboard
#xFFC8 F11l1 Keyboard
#xFFC9 F12].2 Keyboard
#XFFCA F13L3 Keyboard
#xFFCB F14) 4 Keyboard
#xFFCC F1515 Keyboard
#XFFCD F16L6 Keyboard
#xFFCE F17L7 Keyboard
#xFFCF F181.8 Keyboard
#xFFDO F1919 Keyboard
#xFFD1 F20L.10 Keyboard
#xFFD2 F21R1 Keyboard
#xFFD3 F22R2 Keyboard
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KEYSYM Name Set
value

#xFFD4 F23R3 Keyboard
#xFFD5 F24R4 Keyboard
#xFFD6 F25R5 Keyboard
#xFFD7 F26R6 Keyboard
#xFFD8 F27R7 Keyboard
#xFFD9 F28R8 Keyboard
#xFFDA F29, R9 Keyboard
#xFFDB F30R10 Keyboard
#XxFFDC F31R11 Keyboard
#XxFFDD F32R12 Keyboard
#xFFDE F33R13 Keyboard
#XxFFDF F34R14 Keyboard
#xFFEQ F35R15 Keyboard
#xFFEL LEFTSHIFT Keyboard
#XFFE2 RIGHTSHIFT Keyboard
#xFFE3 LEFTCONTROL Keyboard
#xFFE4 RIGHTCONTROL Keyboard
#XFFES5 CAPS.OCK Keyboard
#xFFE6 SHIFTLOCK Keyboard
#XFFE7 LEFTMETA Keyboard
#xFFE8 RIGHTMETA Keyboard
#xFFE9Q LEFTALT Keyboard
#XFFEA RIGHTALT Keyboard
#xFFEB LEFTSUPER keyboard
#XFFEC RIGHTSUPER keyboard
#XFFED LEFTHYPER Keyboard
#XFFEE RIGHTHYPER Keyboard
#XFFFF DELETERUBOUT Keyboard

The Keyboard (XKB) Extension set, which prides among other things a range of deaykis
de®ned in"The X Keyboard Extension: Protocol Speci®catipAppendix C.

The 3270 set de®nes additionalyk that are speci®c to IBM 3270 terminals.

KEYSYM Name Set
value

#xFDO1 327MUPLICATE 3270
#xFDO02 327FIELDMARK 3270
#xFDO03 327RIGHT2 3270
#xFD04 3270LEFT2 3270
#xFDO05 327BACKTAB 3270
#xFD06 327(ERASEEOF 3270
#xFDO7 327ERASEINPUT 3270
#xFDO08 327(RESET 3270
#xFD09 3270QUIT 3270
#XFDOA 3270PA1 3270
#xFDOB 3270PA2 3270
#xFDOC 327CPA3 3270
#xFDOD 3270TEST 3270
#xFDOE 3270ATTN 3270
#xFDOF 3270CURSORBLINK 3270
#xFD10 327ALTCURSOR 3270
#xFD11 327KEYCLICK 3270
#xFD12 327QUMP 3270
#xFD13 3270DENT 3270
#xFD14 327(RULE 3270
#xFD15 3270COPY 3270
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KEYSYM Name Set
value

#xFD16 327(PLAY 3270

#xFD17 3276BETUP 3270
#xXFD18 327(RECORD 3270
#xFD19 3270CHANGESCREEN 3270
#xFD1A 3270DELETEWORD 3270

#XFD1B 3270EXSELECT 3270
#xFD1C 3270CURSORSELECT 3270
#xFD1D 3270PRINTSCREEN 3270
#XFD1E 327ENTER 3270

A.5 Vendor KEYSYMs

The KEYSYM number range #x10000000 to #x1FFFFFFvagable for vendorspeci®c &ten-
tions. Among these, the range #x11000000 to #x1100FFFF is designateypfd KEYSYMs.

A.6 LegacyKEYSYMs

These date from the time before 1ISO 10646 / Unicoate aailable. The represent characters
from a number of diérent older 8-bit coded character sets and tzaro \alues for bytes 1 and 2.
Byte 3 indicates a coded character set and byte 4 is the 8t af the particular character
within that set.

Byte3 Byte4 Byte3 Byte4
1 Latin-2 11 APL
2 Latin-3 12 Hebrev
3 Latin-4 13 Thai
4 Kana 14 Korean
5 Arabic 15 Latin-5
6 Cyrillic 16 Latin-6
7 Greek 17 Latin-7
8 Technical 18 Latin-8
9 Foecial 19 Latin-9

10 Publishing 32 Curreng

Each character set contaireppg where codes V& been remwoed that were duplicates with codes
in previous character sets (that is, character sets with lesser bghee}.v

The Latin, Arabic, Cyrillic, Greek, Hebnrg and Thai sets were tek from the early drafts of the
relevant ISO 8859 partsvailable at the time. Hoever, in the case of the Cyrillic and Greek sets,
these turned out ddrently in the ®nal grsions of the ISO standard. Thechnical, Special, and
Publishing sets are based on Digital Equipment Corporation standards, asvale eiguiterna-
tional standards werevalable at the time.

The table belw lists all standardized lgecy KEYSYMs, along with the name used in the source
document. Where thergists an unambiguous egaient in Unicode, as it is the case with all

ISO 8859 characters, it isvgh in the second column as a cross reference. Where there is no Uni-
code number praded, the gact semantics of the KEYSYM mayveakeen lost and a Unicode
KEYSYM should be used instead, ifailable.

As support of Unicode KEYSYMs increases, some or all of tlyadyeKEYSYMs may be
phased out and withdsan in future ersions of this standard. Most KEYSYMs in the setshhi-
cal, Special, Publishing, APL and Currgriwith the exception of #x20&) were probably ner
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used in practice, and were not supported by pre-Unicode fonts. In particell@urreng set,
which was copied from Unicode, has already been deprecated by the introduction of the Unicode
KEYSYMs.

KEYSYM Unicode Name Set
value value

#x01A1 U+0104 LATIN CAPITAL LETTER A WITH OGONEK Latin-2
#x01A2 U+02D8 BREVE Latin-2
#x01A3 U+0141 LATIN CAPITAL LETTER L WITH STROKE Latin-2
#x01A5 U+013D LATIN CAPITAL LETTER L WITH CARON Latin-2
#x01A6 U+015A LATIN CAPITAL LETTER S WITH ACUTE Latin-2
#x01A9 U+0160 LATIN CAPITAL LETTER S WITH CARON Latin-2
#x01AA U+015E LATIN CAPITAL LETTER S WITH CEDILLA Latin-2
#x01AB U+0164 LATIN CAPITAL LETTER T WITH CARON Latin-2
#x01AC U+0179 LATIN CAPITAL LETTER Z WITH ACUTE Latin-2
#x01AE U+017D LATIN CAPITAL LETTER Z WITH CARON Latin-2
#x01AF U+017B LATIN CAPITAL LETTER Z WITH DOT ABOVE Latin-2
#x01B1 U+0105 LATIN SMALL LETTER A WITH OGONEK Latin-2
#x01B2 U+02DB OGONEK Latin-2
#x01B3 U+0142 LATIN SMALL LETTER L WITH STROKE Latin-2
#x01B5 U+013E LATIN SMALL LETTER L WITH CARON Latin-2
#x01B6 U+015B LATIN SMALL LETTER S WITH ACUTE Latin-2
#x01B7 U+02C7 CARON Latin-2
#x01B9 U+0161 LATIN SMALL LETTER S WITH CARON Latin-2
#x01BA U+015F LATIN SMALL LETTER S WITH CEDILLA Latin-2
#x01BB U+0165 LATIN SMALL LETTER T WITH CARON Latin-2
#x01BC U+017A LATIN SMALL LETTER Z WITH ACUTE Latin-2
#x01BD U+02DD DOUBLE ACUTE ACCENT Latin-2
#x01BE U+017E LATIN SMALL LETTER Z WITH CARON Latin-2
#x01BF U+017C LATIN SMALL LETTER Z WITH DOT ABOVE Latin-2
#x01CO U+0154 LATIN CAPITAL LETTER R WITH ACUTE Latin-2
#x01C3 U+0102 LATIN CAPITAL LETTER A WITH BREVE Latin-2
#x01C5 U+0139 LATIN CAPITAL LETTER L WITH ACUTE Latin-2
#x01C6 U+0106 LATIN CAPITAL LETTER C WITH ACUTE Latin-2
#x01C8 U+010C LATIN CAPITAL LETTER C WITH CARON Latin-2
#x01CA U+0118 LATIN CAPITAL LETTER E WITH OGONEK Latin-2
#x01CC U+011A LATIN CAPITAL LETTER E WITH CARON Latin-2
#x01CF U+010E LATIN CAPITAL LETTER D WITH CARON Latin-2
#x01DO0 U+0110 LATIN CAPITAL LETTER D WITH STROKE Latin-2
#x01D1 U+0143 LATIN CAPITAL LETTER N WITH ACUTE Latin-2
#x01D2 U+0147 LATIN CAPITAL LETTER N WITH CARON Latin-2
#x01D5 U+0150 LATIN CAPITAL LETTER O WITH DOUBLE ACUTE Latin-2
#x01D8 U+0158 LATIN CAPITAL LETTER R WITH CARON Latin-2
#x01D9 U+016E LATIN CAPITAL LETTER U WITH RING ABOVE Latin-2
#x01DB U+0170 LATIN CAPITAL LETTER U WITH DOUBLE ACUTE Latin-2
#x01DE U+0162 LATIN CAPITAL LETTER T WITH CEDILLA Latin-2
#x01EOQO U+0155 LATIN SMALL LETTER R WITH ACUTE Latin-2
#x01E3 U+0103 LATIN SMALL LETTER A WITH BREVE Latin-2
#x01E5 U+013A LATIN SMALL LETTER L WITH ACUTE Latin-2
#x01E6 U+0107 LATIN SMALL LETTER C WITH ACUTE Latin-2
#x01E8 U+010D LATIN SMALL LETTER C WITH CARON Latin-2
#X01EA U+0119 LATIN SMALL LETTER E WITH OGONEK Latin-2
#x01EC U+011B LATIN SMALL LETTER E WITH CARON Latin-2
#x01EF U+010F LATIN SMALL LETTER D WITH CARON Latin-2
#x01F0 U+0111 LATIN SMALL LETTER D WITH STROKE Latin-2
#x01F1 U+0144 LATIN SMALL LETTER N WITH ACUTE Latin-2
#x01F2 U+0148 LATIN SMALL LETTER N WITH CARON Latin-2
#x01F5 U+0151 LATIN SMALL LETTER O WITH DOUBLE ACUTE Latin-2
#x01F8 U+0159 LATIN SMALL LETTER R WITH CARON Latin-2
#x01F9 U+016F LATIN SMALL LETTER U WITH RING ABOVE Latin-2
#x01FB U+0171 LATIN SMALL LETTER U WITH DOUBLE ACUTE Latin-2
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#x01FE U+0163 LATIN SMALL LETTER T WITH CEDILLA Latin-2
#x01FF U+02D9 DOT ABOVE Latin-2
#x02A1 U+0126 LATIN CAPITAL LETTER H WITH STROKE Latin-3
#x02A6 U+0124  LATIN CAPITAL LETTER H WITH CIRCUMFLEX Latin-3
#x02A9 U+0130 LATIN CAPITAL LETTER | WITH DOT ABOVE Latin-3
#x02AB U+011E LATIN CAPITAL LETTER G WITH BREVE Latin-3
#x02AC U+0134 LATIN CAPITAL LETTER J WITH CIRCUMFLEX Latin-3
#x02B1 U+0127 LATIN SMALL LETTER H WITH STROKE Latin-3
#x02B6 U+0125 LATIN SMALL LETTER H WITH CIRCUMFLEX Latin-3
#x02B9 U+0131 LATIN SMALL LETTER DOTLESS | Latin-3
#x02BB U+011F LATIN SMALL LETTER G WITH BREVE Latin-3
#x02BC U+0135 LATIN SMALL LETTER J WITH CIRCUMFLEX Latin-3
#x02C5 U+010A LATIN CAPITAL LETTER C WITH DOT ABOVE Latin-3
#x02C6 U+0108 LATIN CAPITAL LETTER C WITH CIRCUMFLEX Latin-3
#x02D5 U+0120 LATIN CAPITAL LETTER G WITH DOT ABOVE Latin-3
#x02D8 U+011C LATIN CAPITAL LETTER G WITH CIRCUMFLEX Latin-3
#x02DD U+016C LATIN CAPITAL LETTER U WITH BREVE Latin-3
#x02DE U+015C LATIN CAPITAL LETTER S WITH CIRCUMFLEX Latin-3
#x02E5 U+010B LATIN SMALL LETTER C WITH DOT ABOVE Latin-3
#x02E6 U+0109 LATIN SMALL LETTER C WITH CIRCUMFLEX Latin-3
#x02F5 U+0121 LATIN SMALL LETTER G WITH DOT ABOVE Latin-3
#x02F8 U+011D LATIN SMALL LETTER G WITH CIRCUMFLEX Latin-3
#x02FD U+016D LATIN SMALL LETTER U WITH BREVE Latin-3
#x02FE U+015D LATIN SMALL LETTER S WITH CIRCUMFLEX Latin-3
#x03A2 U+0138 LATIN SMALL LETTER KRA Latin-4
#x03A3 U+0156 LATIN CAPITAL LETTER R WITH CEDILLA Latin-4
#x03A5 U+0128 LATIN CAPITAL LETTER | WITH TILDE Latin-4
#x03A6 U+013B LATIN CAPITAL LETTER L WITH CEDILLA Latin-4
#x03AA U+0112 LATIN CAPITAL LETTER E WITH MACRON Latin-4
#x03AB U+0122 LATIN CAPITAL LETTER G WITH CEDILLA Latin-4
#x03AC U+0166 LATIN CAPITAL LETTER T WITH STROKE Latin-4
#x03B3 U+0157 LATIN SMALL LETTER R WITH CEDILLA Latin-4
#x03B5 U+0129 LATIN SMALL LETTER | WITH TILDE Latin-4
#x03B6 U+013C LATIN SMALL LETTER L WITH CEDILLA Latin-4
#x03BA U+0113 LATIN SMALL LETTER E WITH MACRON Latin-4
#x03BB U+0123 LATIN SMALL LETTER G WITH CEDILLA Latin-4
#x03BC U+0167 LATIN SMALL LETTER T WITH STROKE Latin-4
#x03BD U+014A LATIN CAPITAL LETTER ENG Latin-4
#x03BF U+014B LATIN SMALL LETTER ENG Latin-4
#x03CO0 U+0100 LATIN CAPITAL LETTER A WITH MACRON Latin-4
#x03C7 U+012E LATIN CAPITAL LETTER | WITH OGONEK Latin-4
#x03CC U+0116 LATIN CAPITAL LETTER E WITH DOT ABOVE Latin-4
#x03CF U+012A LATIN CAPITAL LETTER | WITH MACRON Latin-4
#x03D1 U+0145 LATIN CAPITAL LETTER N WITH CEDILLA Latin-4
#x03D2 U+014C LATIN CAPITAL LETTER O WITH MACRON Latin-4
#x03D3 U+0136 LATIN CAPITAL LETTER K WITH CEDILLA Latin-4
#x03D9 U+0172 LATIN CAPITAL LETTER U WITH OGONEK Latin-4
#x03DD U+0168 LATIN CAPITAL LETTER U WITH TILDE Latin-4
#x03DE U+016A LATIN CAPITAL LETTER U WITH MACRON Latin-4
#x03E0 U+0101 LATIN SMALL LETTER A WITH MACRON Latin-4
#x03E7 U+012F LATIN SMALL LETTER | WITH OGONEK Latin-4
#x03EC U+0117 LATIN SMALL LETTER E WITH DOT ABOVE Latin-4
#x03EF U+012B LATIN SMALL LETTER | WITH MACRON Latin-4
#x03F1 U+0146 LATIN SMALL LETTER N WITH CEDILLA Latin-4
#x03F2 U+014D LATIN SMALL LETTER O WITH MACRON Latin-4
#x03F3 U+0137 LATIN SMALL LETTER K WITH CEDILLA Latin-4
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#x03F9 U+0173 LATIN SMALL LETTER U WITH OGONEK Latin-4
#x03FD U+0169 LATIN SMALL LETTER U WITH TILDE Latin-4
#x03FE U+016B LATIN SMALL LETTER U WITH MACRON Latin-4
#x047E U+203E OVERLINE Kana
#x04A1 U+3002 KANA FULL STOP Kana
#x04A2 U+300C KANA OPENING BRACKET Kana
#x04A3 U+300D KANA CLOSING BRACKET Kana
#x04A4 U+3001 KANA COMMA Kana
#x04A5 U+30FB KANA CONJUNCTIVE Kana
#x04A6 U+30F2 KANALETTER WO Kana
#x04A7 U+30A1 KANALETTER SMALL A Kana
#x04A8 U+30A3 KANALETTER SMALL I Kana
#x04A9 U+30A5 KANALETTER SMALL U Kana
#X04AA U+30A7 KANALETTER SMALL E Kana
#x04AB U+30A9 KANALETTER SMALL O Kana
#x04AC U+30E3 KANA LETTER SMALL YA Kana
#x04AD U+30E5 KANALETTER SMALL YU Kana
#X04AE U+30E7 KANALETTER SMALL YO Kana
#x04AF U+30C3 KANALETTER SMALL TSU Kana
#x04B0 U+30FC PROLONGED SOUND SYMBOL Kana
#x04B1 U+30A2 KANALETTERA Kana
#x04B2 U+30A4 KANALETTERII Kana
#x04B3 U+30A6 KANALETTERU Kana
#x04B4 U+30A8 KANALETTERE Kana
#x04B5 U+30AA KANALETTER O Kana
#x04B6 U+30AB KANA LETTER KA Kana
#x04B7 U+30AD KANALETTERKI Kana
#x04B8 U+30AF KANA LETTER KU Kana
#x04B9 U+30B1 KANALETTER KE Kana
#x04BA U+30B3 KANA LETTER KO Kana
#x04BB U+30B5 KANALETTER SA Kana
#x04BC U+30B7 KANALETTER SHI Kana
#x04BD U+30B9 KANALETTER SU Kana
#x04BE U+30BB KANALETTER SE Kana
#x04BF U+30BD KANALETTER SO Kana
#x04C0 U+30BF KANALETTERTA Kana
#x04C1 U+30C1 KANALETTER CHI Kana
#x04C2 U+30C4 KANALETTER TSU Kana
#x04C3 U+30C6 KANALETTERTE Kana
#x04C4 U+30C8 KANALETTER TO Kana
#x04C5 U+30CA KANALETTER MNA Kana
#x04C6 U+30CB KANALETTER NI Kana
#x04C7 U+30CC KANALETTER NU Kana
#x04C8 U+30CD KANALETTER NE Kana
#x04C9 U+30CE KANALETTER NO Kana
#x04CA U+30CF KANALETTER HA Kana
#x04CB U+30D2 KANALETTER HI Kana
#x04CC U+30D5 KANALETTERFU Kana
#x04CD U+30D8 KANA LETTER HE Kana
#x04CE U+30DB KANALETTER HO Kana
#x04CF U+30DE KANA LETTER MA Kana
#x04D0 U+30DF KANA LETTER MI Kana
#x04D1 U+30E0 KANALETTER MU Kana
#x04D2 U+30E1 KANALETTER ME Kana
#x04D3 U+30E2 KANALETTER MO Kana
#x04D4 U+30E4 KANALETTER YA Kana
#x04D5 U+30E6 KANALETTER YU Kana
#x04D6 U+30E8 KANALETTER YO Kana
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#x04D7 U+30E9 KANALETTER RA Kana
#x04D8 U+30EA KANALETTERRI Kana
#x04D9 U+30EB KANALETTER RJ Kana
#x04DA U+30EC KANA LETTER RE Kana
#x04DB U+30ED KANALETTER RO Kana
#x04DC U+30EF KANALETTER WA Kana
#x04DD U+30F3 KANALETTERN Kana
#x04DE U+309B VOICED SOUND SYMBOL Kana
#x04DF U+309C SEMIVOICED SOUND SYMBOL Kana
#X05AC U+060C ARABICCOMMA Arabic
#x05BB U+061B ARABIC SEMICOLON Arabic
#x05BF U+061F ARABIC QUESTION MARK Arabic
#x05C1 U+0621 ARABIC LETTER HAMZA Arabic
#x05C2 U+0622 ARABIC LETTER ALEF WITH MADDA ABOVE Arabic
#x05C3 U+0623 ARABIC LETTER ALEF WITH HAMZA ABOVE Arabic
#x05C4 U+0624 ARABIC LETTER WAW WITH HAMZA ABOVE Arabic
#x05C5 U+0625 ARABIC LETTER ALEF WITH HAMZA BELOW Arabic
#x05C6 U+0626 ARABIC LETTER YEH WITH HAMZA ABOVE Arabic
#x05C7 U+0627 ARABIC LETTER ALEF Arabic
#x05C8 U+0628 ARABIC LETTER BEH Arabic
#x05C9 U+0629 ARABIC LETTER TEH MARBUTA Arabic
#x05CA U+062A ARABIC LETTER TEH Arabic
#x05CB U+062B ARABIC LETTER THEH Arabic
#x05CC U+062C ARABIC LETTER JEEM Arabic
#x05CD U+062D ARABIC LETTER HAH Arabic
#x05CE U+062E ARABIC LETTER KHAH Arabic
#x05CF U+062F ARABIC LETTER DAL Arabic
#x05D0 U+0630 ARABIC LETTER THAL Arabic
#x05D1 U+0631 ARABIC LETTER REH Arabic
#x05D2 U+0632 ARABIC LETTER ZAIN Arabic
#x05D3 U+0633 ARABIC LETTER SEEN Arabic
#x05D4 U+0634 ARABIC LETTER SHEEN Arabic
#x05D5 U+0635 ARABIC LETTER SAD Arabic
#x05D6 U+0636 ARABIC LETTER DAD Arabic
#x05D7 U+0637 ARABIC LETTER TAH Arabic
#x05D8 U+0638 ARABIC LETTER ZAH Arabic
#x05D9 U+0639 ARABIC LETTER AIN Arabic
#x05DA U+063A  ARABICLETTER GHAIN Arabic
#x05E0 U+0640 ARABIC TATWEEL Arabic
#x05E1 U+0641 ARABIC LETTER FEH Arabic
#X05E2 U+0642 ARABIC LETTER QAF Arabic
#x05E3 U+0643 ARABIC LETTER KAF Arabic
#x05E4 U+0644 ARABIC LETTER LAM Arabic
#x05E5 U+0645 ARABIC LETTER MEEM Arabic
#X05E6 U+0646 ARABIC LETTER NOON Arabic
#x05E7 U+0647 ARABIC LETTER HEH Arabic
#x05E8 U+0648 ARABIC LETTER WAW Arabic
#x05E9 U+0649 ARABIC LETTER ALEF MAKSURA Arabic
#X05EA U+064A ARABIC LETTER YEH Arabic
#x05EB U+064B ARABIC FATHATAN Arabic
#X05EC U+064C ARABIC DAMMATAN Arabic
#x05ED U+064D ARABIC KASRATAN Arabic
#x05EE U+064E ARABIC FATHA Arabic
#X05EF U+064F ARABIC DAMMA Arabic
#x05F0 U+0650 ARABIC KASRA Arabic
#x05F1 U+0651 ARABIC SHADDA Arabic
#x05F2 U+0652 ARABIC SUKUN Arabic

99



KEYSYM  Unicode Name Set
value value

#x06A1 U+0452 CYRILLIC SMALL LETTER DJE Cyrillic
#x06A2 U+0453 CYRILLIC SMALL LETTER GJE Cyrillic
#x06A3 U+0451 CYRILLIC SMALL LETTER IO Cyrillic
#x06A4 U+0454 CYRILLIC SMALL LETTER UKRAINIAN IE Cyrillic
#x06A5 U+0455 CYRILLIC SMALL LETTER DZE Cyrillic
#x06A6 U+0456 CYRILLIC SMALL LETTER BYELORUSSIAN-UKRAINIAN I Cyrillic
#x06A7 U+0457 CYRILLIC SMALL LETTER VI Cyrillic
#x06A8 U+0458 CYRILLIC SMALL LETTER JE Cyrillic
#x06A9 U+0459 CYRILLIC SMALL LETTER LJE Cyrillic
#X06AA U+045A CYRILLIC SMALL LETTER NJE Cyrillic
#x06AB U+045B CYRILLIC SMALL LETTER TSHE Cyrillic
#X06AC U+045C CYRILLICSMALL LETTER KJE Cyrillic
#x06AD U+0491 CYRILLIC SMALL LETTER GHE WITH UPTURN Cyrillic
#X06AE U+045E CYRILLIC SMALL LETTER SHORT U Cyrillic
#x06AF U+045F CYRILLIC SMALL LETTER DZHE Cyrillic
#x06B0 U+2116 NUMERO SGN Cyrillic
#x06B1 U+0402 CYRILLIC CAPITAL LETTER DJE Cyrillic
#x06B2 U+0403 CYRILLIC CAPITAL LETTER GJE Cyrillic
#x06B3 U+0401 CYRILLIC CAPITAL LETTER IO Cyrillic
#x06B4 U+0404 CYRILLIC CAPITAL LETTER UKRAINIAN IE Cyrillic
#x06B5 U+0405 CYRILLIC CAPITAL LETTER DZE Cyrillic
#x06B6 U+0406 CYRILLIC CAPITAL LETTER BYELORUSSIAN-UKRAINIAN | Cyrillic
#x06B7 U+0407 CYRILLIC CAPITAL LETTER YI Cyrillic
#x06B8 U+0408 CYRILLIC CAPITAL LETTER JE Cyrillic
#x06B9 U+0409 CYRILLIC CAPITAL LETTER LJE Cyrillic
#x06BA U+040A CYRILLIC CAPITAL LETTER NJE Cyrillic
#x06BB U+040B CYRILLIC CAPITAL LETTER TSHE Cyrillic
#x06BC U+040C CYRILLIC CAPITAL LETTER KJE Cyrillic
#x06BD U+0490 CYRILLIC CAPITAL LETTER GHE WITH UPTURN Cyrillic
#x06BE U+040E CYRILLIC CAPITAL LETTER SHOR U Cyrillic
#x06BF U+040F CYRILLIC CAPITAL LETTER DZHE Cyrillic
#x06C0 U+044E CYRILLIC SMALL LETTER YU Cyrillic
#x06C1 U+0430 CYRILLIC SMALL LETTER A Cyrillic
#x06C2 U+0431 CYRILLIC SMALL LETTER BE Cyrillic
#x06C3 U+0446 CYRILLIC SMALL LETTER TSE Cyrillic
#x06C4 U+0434 CYRILLIC SMALL LETTER DE Cyrillic
#x06C5 U+0435 CYRILLIC SMALL LETTER IE Cyrillic
#x06C6 U+0444 CYRILLIC SMALL LETTER EF Cyrillic
#x06C7 U+0433 CYRILLIC SMALL LETTER GHE Cyrillic
#x06C8 U+0445 CYRILLIC SMALL LETTER HA Cyrillic
#x06C9 U+0438 CYRILLIC SMALL LETTER | Cyrillic
#x06CA U+0439 CYRILLIC SMALL LETTER SHORT | Cyrillic
#x06CB U+043A CYRILLIC SMALL LETTER KA Cyrillic
#x06CC U+043B CYRILLIC SMALL LETTER EL Cyrillic
#x06CD U+043C CYRILLIC SMALL LETTER EM Cyrillic
#x06CE U+043D CYRILLIC SMALL LETTER EN Cyrillic
#x06CF U+043E CYRILLIC SMALL LETTER O Cyrillic
#x06D0 U+043F CYRILLIC SMALL LETTER PE Cyrillic
#x06D1 U+044F CYRILLIC SMALL LETTER YA Cyrillic
#x06D2 U+0440 CYRILLIC SMALL LETTER ER Cyrillic
#x06D3 U+0441 CYRILLIC SMALL LETTER ES Cyrillic
#x06D4 U+0442 CYRILLIC SMALL LETTERTE Cyrillic
#x06D5 U+0443 CYRILLIC SMALL LETTER U Cyrillic
#x06D6 U+0436 CYRILLIC SMALL LETTER ZHE Cyrillic
#x06D7 U+0432 CYRILLIC SMALL LETTER VE Cyrillic
#x06D8 U+044C CYRILLIC SMALL LETTER SOFT SIGN Cyrillic
#x06D9 U+044B CYRILLIC SMALL LETTER YERU Cyrillic
#x06DA U+0437 CYRILLICSMALL LETTER ZE Cyrillic
#x06DB U+0448 CYRILLIC SMALL LETTER SHA Cyrillic
#x06DC U+044D CYRILLIC SMALL LETTER E Cyrillic
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#x06DD U+0449 CYRILLIC SMALL LETTER SHCHA Cyrillic
#x06DE U+0447 CYRILLIC SMALL LETTER CHE Cyrillic
#x06DF U+044A CYRILLIC SMALL LETTER HARD SIGN Cyrillic
#x06E0 U+042E CYRILLIC CAPITAL LETTER YU Cyrillic
#x06E1 U+0410 CYRILLIC CAPITAL LETTER A Cyrillic
#x06E2 U+0411 CYRILLIC CAPITAL LETTER BE Cyrillic
#x06E3 U+0426 CYRILLIC CAPITAL LETTER TSE Cyrillic
#x06E4 U+0414 CYRILLIC CAPITAL LETTER DE Cyrillic
#x06E5 U+0415 CYRILLIC CAPITAL LETTER IE Cyrillic
#x06E6 U+0424 CYRILLIC CAPITAL LETTER EF Cyrillic
#X06E7 U+0413 CYRILLIC CAPITAL LETTER GHE Cyrillic
#x06E8 U+0425 CYRILLIC CAPITAL LETTER HA Cyrillic
#x06E9 U+0418 CYRILLIC CAPITAL LETTER | Cyrillic
#X06EA U+0419 CYRILLIC CAPITAL LETTER SHOR | Cyrillic
#x06EB U+041A CYRILLIC CAPITAL LETTER KA Cyrillic
#X06EC U+041B CYRILLIC CAPITAL LETTER EL Cyrillic
#x06ED U+041C CYRILLIC CAPITAL LETTER EM Cyrillic
#X06EE U+041D CYRILLIC CAPITAL LETTER EN Cyrillic
#X06EF U+041E CYRILLIC CAPITAL LETTER O Cyrillic
#x06F0 U+041F CYRILLIC CAPITAL LETTER PE Cyrillic
#x06F1 U+042F CYRILLIC CAPITAL LETTER YA Cyrillic
#x06F2 U+0420 CYRILLIC CAPITAL LETTER ER Cyrillic
#x06F3 U+0421 CYRILLIC CAPITAL LETTERES Cyrillic
#x06F4 U+0422 CYRILLIC CAPITAL LETTER TE Cyrillic
#x06F5 U+0423 CYRILLIC CAPITAL LETTER U Cyrillic
#x06F6 U+0416 CYRILLIC CAPITAL LETTER ZHE Cyrillic
#x06F7 U+0412 CYRILLIC CAPITAL LETTER VE Cyrillic
#x06F8 U+042C CYRILLIC CAPITAL LETTER SOFT SIGN Cyrillic
#x06F9 U+042B CYRILLIC CAPITAL LETTER YERU Cyrillic
#x06FA uU+0417 CYRILLICCAPITAL LETTER ZE Cyrillic
#x06FB U+0428 CYRILLIC CAPITAL LETTER SHA Cyrillic
#x06FC U+042D CYRILLIC CAPITAL LETTER E Cyrillic
#x06FD U+0429 CYRILLIC CAPITAL LETTER SHCHA Cyrillic
#x06FE U+0427 CYRILLIC CAPITAL LETTER CHE Cyrillic
#x06FF U+042A CYRILLIC CAPITAL LETTER HARD SIGN Cyrillic
#x07A1 U+0386 GREEK CAPITAL LETTER ALPHA WITH TONOS Greek
#x07A2 U+0388 GREEK CAPITAL LETTER EPSILON WITH TONOS Greek
#x07A3 U+0389 GREEK CAPITAL LETTER ETA WITH TONOS Greek
#x07A4 U+038A GREEK CAPITAL LETTER IOTA WITH TONOS Greek
#x07A5 U+03AA GREEK CAPITAL LETTER IOTA WITH DIALYTIKA Greek
#x07A7 U+038C GREEK CAPIAL LETTER OMICRON WITH TONOS Greek
#x07A8 U+038E GREEK CAPITAL LETTER UPSILON WITH TONOS Greek
#x07A9 U+03AB GREEK CAPITAL LETTER UPSILON WITH DIALYTIKA Greek
#x07AB U+038F GREEK CAPIRAL LETTER OMEGA WITH TONOS Greek
#x07AE U+0385 GREEK DIALYTIKA TONOS Greek
#x07AF U+2015 HORIZONTAL BAR Greek
#x07B1 U+03AC GREEK SMALL LETTER ALPHA WITH TONOS Greek
#x07B2 U+03AD GREEK SMALL LETTER EPSILON WITH DNOS Greek
#x07B3 U+03AE GREEK SMALL LETTER ERA WITH TONOS Greek
#x07B4 U+03AF GREEK SMALL LETTER IOTA WITH TONOS Greek
#x07B5 U+03CA GREEK SMALL LETTER IOTA WITH DIALYTIKA Greek
#x07B6 U+0390 GREEK SMALL LETTER IOTA WITH DIALYTIKA AND T ONOS Greek
#x07B7 U+03CC GREEK SMALL LETTER OMICRON WITH TONOS Greek
#x07B8 U+03CD GREEK SMALL LETTER UPSILON WITH DNOS Greek
#x07B9 U+03CB GREEK SMALL LETTER UPSILON WITH DIALYTIKA Greek
#x07BA U+03B0 GREEKSMALL LETTER UPSILON WITH DIALYTIKA AND TONOS  Greek
#x07BB U+03CE GREEK SMALL LETTER OMEGA WITH TONOS Greek
#x07C1 U+0391 GREEK CAPIAL LETTER ALPHA Greek
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#x07C2 U+0392 GREEK CAPIAL LETTER BETA Greek
#x07C3 U+0393 GREEK CAPIRL LETTER GAMMA Greek
#x07C4 U+0394 GREEK CAPIAL LETTER DELTA Greek
#x07C5 U+0395 GREEK CAPIAL LETTER EPSILON Greek
#x07C6 U+0396 GREEK CAPIAL LETTER ZETA Greek
#x07C7 U+0397 GREEK CAPIAL LETTER ETA Greek
#x07C8 U+0398 GREEK CAPIRAL LETTER THETA Greek
#x07C9 U+0399 GREEK CAPIAL LETTER IOTA Greek
#x07CA U+039A GREEK CAPITAL LETTER KAPRA Greek
#x07CB U+039B GREEK CAPIRAL LETTER LAMDA Greek
#x07CC U+039C GREEK CAPITAL LETTER MU Greek
#x07CD U+039D GREEK CAPITAL LETTER NU Greek
#x07CE U+039E GREEK CAPIRL LETTER Xl Greek
#x07CF U+039F GREEK CAPITAL LETTER OMICRON Greek
#x07D0 U+03A0 GREEK CAPIRAL LETTER PI Greek
#x07D1 U+03A1 GREEK CAPIRAL LETTER RHO Greek
#x07D2 U+03A3 GREEK CAPIAL LETTER SIGMA Greek
#x07D4 U+03A4 GREEK CAPIRAL LETTER TAU Greek
#x07D5 U+03A5 GREEK CAPIRAL LETTER UPSILON Greek
#x07D6 U+03A6 GREEK CAPIRAL LETTER PHI Greek
#x07D7 U+03A7 GREEK CAPIAL LETTER CHI Greek
#x07D8 U+03A8 GREEK CAPIAL LETTER PSI Greek
#x07D9 U+03A9 GREEK CAPIAL LETTER OMEGA Greek
#x07E1 U+03B1 GREEK SMALL LETTER ALPHA Greek
#X07E2 U+03B2 GREEK SMALL LETTER BER Greek
#x07E3 U+03B3 GREEK SMALL LETTER GAMMA Greek
#x07E4 U+03B4 GREEK SMALL LETTER DEITA Greek
#x07E5 U+03B5 GREEK SMALL LETTER EPSILON Greek
#x07E6 U+03B6 GREEK SMALL LETTER ZER Greek
#x07E7 U+03B7 GREEK SMALL LETTER ERA Greek
#x07E8 U+03B8 GREEK SMALL LETTER THER Greek
#x07E9 U+03B9 GREEK SMALL LETTER IOTA Greek
#X07EA U+03B\ GREEK SMALL LETTER KAPRA Greek
#x07EB U+03BB GREEK SMALL LETTER LAMDA Greek
#x07EC U+03BC GREEK SMALL LETTER MU Greek
#x07ED U+03BD GREEK SMALL LETTER NU Greek
#x07EE U+03BE GREEK SMALL LETTER XI Greek
#X07EF U+03BF GREEK SMALL LETTER OMICFON Greek
#x07F0 U+03C0 GREEK SMALL LETTER PI Greek
#x07F1 U+03C1 GREEK SMALL LETTER RHO Greek
#x07F2 U+03C3 GREEK SMALL LETTER SIGMA Greek
#x07F3 U+03C2 GREEK SMALL LETTER FINAL SIGMA Greek
#x07F4 U+03C4 GREEK SMALL LETTER AU Greek
#x07F5 U+03C5 GREEK SMALL LETTER UPSILON Greek
#x07F6 U+03C6 GREEK SMALL LETTER PHI Greek
#x07F7 U+03C7 GREEK SMALL LETTER CHI Greek
#x07F8 U+03C8 GREEK SMALL LETTER PSI Greek
#x07F9 U+03C9 GREEK SMALL LETTER OMEGA Greek
#x08A1 U+23B7 LEFT RADICAL Technical
#x08A2 TOP LEFT RADICAL Technical
#x08A3 HORIZONTAL CONNECTOR Technical
#x08A4 U+2320 TOP INTEGRAL Technical
#x08A5 U+2321 BOTTOM INTEGRAL Technical
#x08A6 VERTICAL CONNECTOR Technical
#x08A7 U+23A1 TOP LEFT SQJARE BRACKET Technical
#x08A8 U+23A3 BOTTOM LEFT SQJARE BRACKET Technical
#x08A9 U+23A4 TOP RGHT SQUARE BRACKET Technical
#x08AA U+23A6 BOTTOM RIGHT SQJARE BRACKET Technical
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#x08AB U+239B TOP LEFT FARENTHESIS Bchnical
#x08AC U+239D BO'TOM LEFT FARENTHESIS Echnical
#x08AD U+239E TOP RGHT PARENTHESIS EBchnical
#x08AE U+23A0 BOTTOM RIGHT FARENTHESIS Bchnical
#x08AF U+23A8 LEFT MIDDLE CURLY BRACE Technical
#x08B0 U+23/C RIGHT MIDDLE CURLY BRACE Technical
#x08B1 TOP LEFT SUMMATION Technical
#x08B2 BOTTOM LEFT SUMMATION Technical
#x08B3 TOP VERTICAL SUMMATION CONNECTOR Technical
#x08B4 BOTTOM VERTICAL SUMMATION CONNECTOR Technical
#x08B5 TOP RIGHT SUMMATION Technical
#x08B6 BOTTOM RIGHT SUMMATION Technical
#x08B7 RIGHT MIDDLE SUMMATION Technical
#x08BC U+2264 LESS THAN OR EQIAL SIGN Technical
#x08BD U+2260 NOT EQUAL SIGN Technical
#x08BE U+2265 GREATER THAN OR EQJAL SIGN Technical
#x08BF U+222B INTEGRAL Technical
#x08C0 U+2234 THEREFORE ‘Echnical
#x08C1 U+221D VARIATION, PROPORIONAL TO Technical
#x08C2 U+221E INFINITY Technical
#x08C5 U+2207 NABLA, DEL Technical
#x08C8 U+223C IS APPROXIMATE TO Technical
#x08C9 U+2243 SIMILAR OR EQUAL TO Technical
#x08CD U+21D4 IF AND ONLY IF Technical
#x08CE U+21D2 IMPLIES Technical
#x08CF U+2261 IDENTICALTO Technical
#x08D6 U+221A RADICAL Technical
#x08DA U+2282 ISINCLUDED IN Technical
#x08DB U+2283 INCLUDES Technical
#x08DC U+2229 INTERSECTION Echnical
#x08DD U+222A  UNION Technical
#x08DE U+2227 LOGICAL AND Technical
#x08DF U+2228 LOGICAL OR Technical
#x08EF U+2202 PARTIAL DERIVATIVE Technical
#x08F6 U+0192 FUNCTION Technical
#x08FB U+2190 LEFT ARROW Technical
#x08FC U+2191 UPWARD ARROW Technical
#x08FD U+2192 RIGHT ARROW Technical
#x08FE U+2193 DOWNWARD ARROW Technical
#x09DF BLANK Special
#x09E0 U+25C6 SOLID DIAMOND Special
#x09E1 U+2592 CHECKERB®ARD Special
#x09E2 U+2409 THT" Special
#x09E3 u+240C “FF" Special
#x09E4 U+240D “CR" Special
#X09E5 U+240A TLF" Special
#x09E8 U+2424  “NL" Special
#x09E9 U+240B TVT" Special
#xX09EA U+2518 LOWER-RIGHT CORNER Special
#x09EB U+2510 UPPER-RIGHT CORNER Special
#X09EC U+250C UPPER-LEFT CORNER Special
#x09ED U+2514 LOWER-LEFT CORNER Special
#x09EE U+253C CROSSING-LINES Special
#x09EF U+23B\ HORIZONTAL LINE, SCAN 1 Special
#x09F0 U+23BB HORIZONTAL LINE, SCAN 3 Special
#x09F1 U+2500 HORIZONTAL LINE, SCAN 5 Special
#x09F2 U+23BC HORIZONTAL LINE, SCAN 7 Special
#x09F3 U+23BD HORIZONTAL LINE, SCAN 9 Special
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#x09F4 U+251C LEFT °T" Special
#x09F5 U+2524 RIGHT °T" Special
#x09F6 U+2534 BOTTOM °T" Special
#x09F7 U+252C TOPT" Special
#x09F8 U+2502 VERTICAL BAR Special
#x0AA1 U+2003 EM SRACE Publish
#x0AA2 U+2002 EN SRACE Publish
#x0AA3 U+2004 3/EM SRACE Publish
#x0AA4 U+2005 4/EM SRACE Publish
#x0AA5 U+2007 DIGIT SRACE Publish
#x0AA6 U+2008 PUNCTUATION SRACE Publish
#X0AAT U+2009 THIN SRACE Publish
#x0AA8 U+200A HAIR SPACE Publish
#x0AA9 U+2014 EM DASH Publish
#X0AAA U+2013 EN DASH Publish
#X0AAC SIGNIFICANT BLANK SYMBOL Publish
#X0AAE U+2026 ELLIPSIS Publish
#X0AAF U+2025 DOUBLE BASELINE DOT Publish
#x0ABO U+2153 VULGAR FRACTION ONE THIRD Publish
#x0AB1 U+2154 VULGAR FRACTION TWO THIRDS Publish
#x0AB2 U+2155 VULGAR FRACTION ONE FIFTH Publish
#x0AB3 U+2156 VULGAR FRACTION TWO HFTHS Publish
#x0AB4 U+2157 VULGAR FRACTION THREE FIFTHS Publish
#x0AB5 U+2158 VULGAR FRACTION FOUR FIFTHS Publish
#x0AB6 U+2159 VULGAR FRACTION ONE SIXTH Publish
#x0AB7 U+215A VULGAR FRACTION FIVE SIXTHS Publish
#x0AB8 U+2105 CARE OF Publish
#x0ABB U+2012 FIGURE DASH Publish
#x0ABC LEFT ANGLE BRACKET Publish
#x0ABD DECIMAL POINT Publish
#x0ABE RIGHT ANGLE BRACKET Publish
#x0ABF MARKER Publish
#x0AC3 U+215B VULGAR FRACTION ONE EIGHTH Publish
#x0AC4 U+215C VULGAR FRACTION THREE EIGHTHS Publish
#x0AC5 U+215D VULGAR FRACTION FIVE EIGHTHS Publish
#x0AC6 U+215E VULGAR FRACTION SEVEN EIGHTHS Publish
#x0AC9 U+2122 TRADEMARK SIGN Publish
#X0ACA SIGNATURE MARK Publish
#x0ACB TRADEMARK SIGN IN CIRCLE Publish
#x0ACC LEFT OPEN TRIANGLE Publish
#X0ACD RIGHT OPEN TRIANGLE Publish
#x0ACE EM OPEN CIRCLE Publish
#X0ACF EM OPEN RECANGLE Publish
#x0ADO U+2018 LEFT SINGLE QJOTATION MARK Publish
#x0AD1 U+2019 RIGHT SINGLE QJOTATION MARK Publish
#x0AD2 U+201C LEFT DOUBLE QUOTATION MARK Publish
#x0AD3 U+201D RIGHT DOUBLE QUOTATION MARK Publish
#x0AD4 U+211E PRESCRIPTION, AKE, RECIPE Publish
#x0AD6 U+2032 MINUTES Publish
#x0AD7 U+2033 SECONDS Publish
#x0AD9 U+271D LATIN CROSS Publish
#x0ADA H EXAGRAM Publish
#x0ADB FILLED RECTANGLE BULLET Publish
#x0ADC FILLED LEFT TRIANGLE BULLET Publish
#x0ADD FILLED RIGHT TRIANGLE BULLET Publish
#x0ADE EM FILLED CIRCLE Publish
#x0ADF EM FILLED RECTANGLE Publish
#X0AEO EN OPEN CIRCLE BILLET Publish
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#x0AE1 EN OPEN S@ARE BULLET Publish
#X0AE2 OPEN RECANGULAR BULLET Publish
#X0AE3 OPEN TRIANGULAR BJLLET UP Publish
#x0AE4 OPEN TRIANGULAR BJLLET DOWN Publish
#X0AES OPEN SRR Publish
#X0AE6 EN FILLED CIRCLE BULLET Publish
#X0AE7 EN FILLED SQUARE BULLET Publish
#x0AES8 FILLED TRIANGULAR BULLET UP Publish
#X0AE9 FILLED TRIANGULAR BULLET DOWN Publish
#X0AEA LEFT POINTER Publish
#X0AEB RIGHT POINTER Publish
#X0AEC U+2663 CLUB Publish
#X0AED U+2666 DIAMOND Publish
#X0AEE U+2665 HEART Publish
#x0AFO U+2720 MALTESE CROSS Publish
#x0AF1 U+2020 DAGGER Publish
#X0AF2 U+2021 DOUBLE DAGGER Publish
#x0AF3 U+2713 CHECK MARK, TICK Publish
#x0AF4 U+2717 BALLOT CROSS Publish
#X0AF5 U+266F MUSICAL SHARP Publish
#X0AF6 U+266D MUSICAL FLAT Publish
#X0AF7 U+2642 MALE SYMBOL Publish
#x0AF8 U+2640 FEMALE SYMBOL Publish
#x0AF9 U+260E TELEPHONE SYMBOL Publish
#X0AFA U+2315 TELEPHONERECORDER SYMBOL Publish
#x0AFB U+2117 PHONOGRAPH COPYRIGHT SIGN Publish
#X0AFC U+2038 CARET Publish
#X0AFD U+201A SINGLE LOW QUOTATION MARK Publish
#X0AFE U+201E DOUBLE LOW QUOTATION MARK Publish
#X0AFF CURSOR Publish
#x0BA3 LEFT CARET APL
#x0BA6 RIGHT CARET APL
#x0BA8 DOWN CARET APL
#x0BA9 UP CARET APL
#x0BCO OVERBAR APL
#x0BC2 U+22A5 DOWN TACK APL
#x0BC3 UP SHOE (CAP) APL
#x0BC4 U+230A DOWN STILE APL
#x0BC6 UNDERBAR APL
#x0BCA uU+2218 JOT APL
#x0BCC U+2395 QUAD APL
#x0BCE U+22A4 UP TACK APL
#x0BCF U+25CB CIRCLE APL
#x0BD3 U+2308 UP STILE APL
#x0BD6 DOWN SHOE (CUP) APL
#x0BD8 RIGHT SHOE APL
#x0BDA L EFT SHOE APL
#x0BDC U+22A2 LEFT TACK APL
#x0BFC U+22A3 RIGHT TACK APL
#x0CDF U+2017 DOUBLE LOW LINE Hebrav
#x0CEO U+05D0 HEBREW LETTER ALEF Hebrav
#x0CE1 U+05D1 HEBREW LETTER BET Hebrav
#x0CE2 U+05D2 HEBREW LETTER GIMEL Hebrav
#x0CE3 U+05D3 HEBREW LETTER DALET Hebrav
#x0CE4 U+05D4 HEBREW LETTER HE Hebrav
#x0CES5 U+05D5 HEBREW LETTER \&A/ Hebrav
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#x0CE6 U+05D6 HEBREW LETTER ZA'IN Hebrew
#x0CE7 U+05D7 HEBREW LETTER HET Hebrav
#x0CE8 U+05D8 HEBREW LETTER TET Hebrav
#x0CE9 U+05D9 HEBREW LETTER YOD Hebrev
#x0CEA U+050A HEBREW LETTER FIML KAF Hebrav
#x0CEB U+05DB HEBREW LETTER KAF Hebrav
#x0CEC U+05DC HEBREW LETTER LAMED Hebrav
#x0CED U+05DD HEBREW LETTER FIML MEM Hebrav
#X0CEE U+05DE HEBREW LETTER MEM Hebrav
#x0CEF U+05DF HEBREW LETTER FIML NUN Hebrav
#x0CFO U+05E0 HEBREW LETTER NUN Hebrav
#x0CF1 U+05E1 HEBREW LETTER SAMEKH Hebrav
#x0CF2 U+05E2 HEBREW LETTER AIN Hebrew
#x0CF3 U+05E3 HEBREW LETTER FIML PE Hebrav
#x0CF4 U+05E4 HEBREW LETTER PE Hebrav
#x0CF5 U+05E5 HEBREW LETTER FIML TSADI Hebrav
#x0CF6 U+05E6 HEBREW LETTER TSADI Hebrav
#x0CF7 U+05E7 HEBREW LETTER QOF Hebrav
#x0CF8 U+05E8 HEBREW LETTER RESH Hebrav
#x0CF9 U+05E9 HEBREW LETTER SHIN Hebrav
#X0CFA U+05EA HEBREWLETTER TAV Hebrav
#x0DA1 U+0EO1 THAI CHARACTER KO KAl Thai
#x0DA2 U+0E02 THAI CHARACTER KHO KHAI Thai
#x0DA3 U+0EO03 THAI CHARACTER KHO KHUAT Thai
#x0DA4 U+0E04 THAI CHARACTER KHO KHWAI Thai
#x0DA5 U+0E05 THAI CHARACTER KHO KHON Thai
#x0DA6 U+0E06 THAI CHARACTER KHO RAKHANG Thai
#x0DA7 U+0EO7 THAI CHARACTER NGO NGU Thai
#x0DAS8 U+0E08 THAI CHARACTER CHO CHAN Thai
#x0DA9 U+0E09 THAI CHARACTER CHO CHING Thai
#x0DAA U+0OEOA THAI CHARACTER CHO CHANG Thai
#x0DAB U+0OEOB THAI CHARACTER SO SO Thai
#x0DAC U+OEOC THAICHARACTER CHO CHOE Thai
#x0DAD U+0EOD THAI CHARACTER YO YING Thai
#x0DAE U+OEOE THAI CHARACTER DO CHADA Thai
#x0DAF U+0OEOF THAI CHARACTER TO PATAK Thai
#x0DBO U+0E10 THAI CHARACTER THO THAN Thai
#x0DB1 U+0E11 THAI CHARACTER THO MNGMONTHO Thai
#x0DB2 U+0E12 THAI CHARACTER THO PHUTHA Thai
#x0DB3 U+0E13 THAI CHARACTER NO NEN Thai
#x0DB4 U+0E14 THAI CHARACTER DO DEK Thai
#x0DB5 U+0E15 THAI CHARACTER TO TAO Thai
#x0DB6 U+0E16 THAI CHARACTER THO THUNG Thai
#x0DB7 U+0E17 THAI CHARACTER THO THAHAN Thai
#x0DB8 U+0E18 THAI CHARACTER THO THONG Thai
#x0DB9 U+0E19 THAI CHARACTER NO NU Thai
#x0DBA U+OE1A THAICHARACTER BO BAIMAI Thai
#x0DBB U+0E1B THAI CHARACTER PO PLA Thai
#x0DBC U+OE1C THAI CHARACTER PHO PHUNG Thai
#x0DBD U+0E1D THAICHARACTER FO RA Thai
#x0DBE U+OE1E THAI CHARACTER PHO PHAN Thai
#x0DBF U+OE1F THAI CHARACTER FO AN Thai
#x0DCO U+0E20 THAI CHARACTER PHO SAMPH® Thai
#x0DC1 U+0E21 THAI CHARACTER MO MA Thai
#x0DC2 U+0E22 THAI CHARACTER YO YAK Thai
#x0DC3 U+0E23 THAI CHARACTER RO RUA Thai
#x0DC4 U+0E24 THAI CHARACTER RJ Thai
#x0DC5 U+0E25 THAI CHARACTER LO LING Thai
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#x0DC6 U+0E26 THAI CHARACTER LU Thai
#x0DC7 U+0E27 THAI CHARACTER WO WAEN Thai
#x0DC8 U+0E28 THAI CHARACTER SO SALA Thai
#x0DC9 U+0E29 THAI CHARACTER SO RJSI Thai
#x0DCA U+0E2A THAI CHARACTER SO S Thai
#x0DCB U+0E2B THAI CHARACTER HO HIP Thai
#x0DCC U+0E2C THAI CHARACTER LO CHULA Thai
#x0DCD U+0E2D THAI CHARACTER O ANG Thai
#x0DCE U+0OE2E THAI CHARACTER HO NOKHUK Thai
#x0DCF U+0E2F THAI CHARACTER RAIYANNOI Thai
#x0DDO U+0E30 THAI CHARACTER SARA A Thai
#x0DD1 U+0E31 THAI CHARACTER MAI HAN-AKAT Thai
#x0DD2 U+0E32 THAI CHARACTER SARA AA Thai
#x0DD3 U+0E33 THAI CHARACTER SARA AM Thai
#x0DD4 U+0E34 THAI CHARACTER SARA | Thai
#x0DD5 U+0E35 THAI CHARACTER SARA Il Thai
#x0DD6 U+0E36 THAI CHARACTER SARA UE Thai
#x0DD7 U+0E37 THAI CHARACTER SARA UEE Thai
#x0DD8 U+0E38 THAI CHARACTER SARA U Thai
#x0DD9 U+0E39 THAI CHARACTER SARA UU Thai
#x0DDA U+0OE3A  THAICHARACTER PHINTHU Thai
#x0DDF U+0E3F THAI CURRENCY SYMBOL BAHT Thai
#x0DEO U+0E40 THAI CHARACTER SARAE Thai
#x0DE1 U+0E41 THAI CHARACTER SARA AE Thai
#x0DE2 U+0E42 THAI CHARACTER SARA O Thai
#x0DE3 U+0E43 THAI CHARACTER SARA Al MAIMUAN Thai
#x0DE4 U+0E44 THAI CHARACTER SARA Al MAIMALAI Thai
#x0DES5 U+0E45 THAI CHARACTER LAKKHANGYAO Thai
#x0DE6 U+0E46 THAI CHARACTER MAIYAMOK Thai
#xODE7 U+0E47 THAI CHARACTER MAITAIKHU Thai
#x0DE8 U+0E48 THAI CHARACTER MAI EK Thai
#x0DE9 U+0E49 THAI CHARACTER MAI THO Thai
#xO0DEA U+OE4A THAI CHARACTER MAI TRI Thai
#x0DEB U+0E4B THAI CHARACTER MAI CHATTAWA Thai
#x0DEC U+0E4C THAI CHARACTER THANTHAKHAT Thai
#xO0DED U+0E4D THAI CHARACTER NIKHAHIT Thai
#x0DFO U+0E50 THAI DIGIT ZERO Thai
#x0DF1 U+0E51 THAI DIGIT ONE Thai
#x0DF2 U+0E52 THAIDIGIT TWO Thai
#x0DF3 U+0E53 THAI DIGIT THREE Thai
#x0DF4 U+0E54 THAI DIGIT FOUR Thai
#x0DF5 U+0E55 THAI DIGIT FIVE Thai
#x0DF6 U+0E56 THAI DIGIT SIX Thai
#x0DF7 U+0E57 THAI DIGIT SEVEN Thai
#x0DF8 U+0E58 THAI DIGIT EIGHT Thai
#x0DF9 U+0E59 THAI DIGIT NINE Thai
#x0EA1 HANGUL KIYEOG Korean
#X0EA2 HANGUL SSANG KIYEOG Korean
#X0EA3 HANGUL KIYEOG SIOS Korean
#X0EA4 HANGUL NIEUN Korean
#X0EA5 HANGUL NIEUN JIEUJ Korean
#X0EA6 HANGUL NIEUN HIEUH Korean
#X0EA7 HANGUL DIKEUD Korean
#X0EA8 HANGUL SSANG DIKEUD Korean
#X0EA9 HANGUL RIEUL Korean
#X0EAA HANGUL RIEUL KIYEOG Korean
#X0EAB HANGUL RIEUL MIEUM Korean
#X0EAC H ANGUL RIEUL PIEUB Korean
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#XOEAD HANGUL RIEUL SIOS Korean
#XOEAE HANGUL RIEUL TIEUT Korean
#XO0EAF HANGUL RIEUL PHIEUF Korean
#x0EBO HANGUL RIEUL HIEUH Korean
#X0EB1 HANGUL MIEUM Korean
#x0EB2 HANGUL PIEUB Korean
#X0EB3 HANGUL SSANG PIEUB Korean
#X0EB4 HANGUL PIEUB SIOS Korean
#x0EB5 HANGUL SIOS Korean
#xX0EB6 HANGUL SSANG SIOS Korean
#X0EB7 HANGUL IEUNG Korean
#x0EB8 HANGUL JIEUJ Korean
#x0EB9 HANGUL SSANG JIEUJ Korean
#X0EBA H ANGUL CIEUC Korean
#x0EBB HANGUL KHIEUQ Korean
#X0EBC HANGUL TIEUT Korean
#X0EBD HANGUL PHIEUF Korean
#x0EBE HANGUL HIEUH Korean
#X0EBF HANGUL A Korean
#X0ECO HANGUL AE Korean
#X0EC1 HANGUL YA Korean
#X0EC2 HANGUL YAE Korean
#X0EC3 HANGUL EO Korean
#x0EC4 HANGUL E Korean
#X0EC5 HANGUL YEO Korean
#X0EC6 HANGUL YE Korean
#X0EC7 HANGUL O Korean
#xO0ECS8 HANGUL WA Korean
#X0EC9 HANGUL WAE Korean
#X0ECA HANGUL OE Korean
#X0ECB HANGUL YO Korean
#X0ECC HANGUL U Korean
#X0ECD HANGUL WEO Korean
#X0ECE HANGUL WE Korean
#XO0ECF HANGUL WiI Korean
#x0EDO HANGUL YU Korean
#x0ED1 HANGUL EU Korean
#X0ED2 HANGUL YI Korean
#X0ED3 HANGUL | Korean
#x0ED4 HANGUL JONG SEONG KIYEOG Korean
#X0ED5 HANGUL JONG SEONG SSANG KIYEOG Korean
#Xx0ED6 HANGUL JONG SEONG KIYEOG SIOS Korean
#X0ED7 HANGUL JONG SEONG NIEUN Korean
#X0ED8 HANGUL JONG SEONG NIEUN JIEUJ Korean
#x0ED9 HANGUL JONG SEONG NIEUN HIEUH Korean
#x0EDA H ANGUL JONG SEONG DIKEUD Korean
#X0EDB HANGUL JONG SEONG RIEUL Korean
#X0EDC HANGUL JONG SEONG RIEUL KIYEOG Korean
#X0EDD HANGUL JONG SEONG RIEUL MIEUM Korean
#XOEDE HANGUL JONG SEONG RIEUL PIEUB Korean
#XO0EDF HANGUL JONG SEONG RIEUL SIOS Korean
#X0EEO HANGUL JONG SEONG RIEUL TIEUT Korean
#X0EE1 HANGUL JONG SEONG RIEUL PHIEUF Korean
#X0EE2 HANGUL JONG SEONG RIEUL HIEUH Korean
#X0EE3 HANGUL JONG SEONG MIEUM Korean
#X0EE4 HANGUL JONG SEONG PIEUB Korean
#XO0EES5 HANGUL JONG SEONG PIEUB SIOS Korean
#X0EE6 HANGUL JONG SEONG SIOS Korean
#X0EE7 HANGUL JONG SEONG SSANG SIOS Korean
#XOEE8 HANGUL JONG SEONG IEUNG Korean
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#X0EE9 HANGUL JONG SEONG JIEUJ Korean
#XO0EEA HANGUL JONG SEONG CIEUC Korean
#xOEEB HANGUL JONG SEONG KHIEUQ Korean
#X0EEC HANGUL JONG SEONG TIEUT Korean
#XOEED HANGUL JONG SEONG PHIEUF Korean
#XO0EEE HANGUL JONG SEONG HIEUH Korean
#X0EEF HANGUL RIEUL YEORIN HIEUH Korean
#X0EFO HANGUL SUNKYEONGEUM MIEUM Korean
#x0EF1 HANGUL SUNKYEONGEUM PIEUB Korean
#X0EF2 HANGUL PAN SIOS Korean
#X0EF3 HANGUL KKOGJI DALRIN IEUNG Korean
#X0EF4 HANGUL SUNKYEONGEUM PHIEUF Korean
#X0EF5 HANGUL YEORIN HIEUH Korean
#X0EF6 HANGUL ARAE A Korean
#X0EF7 HANGUL ARAE AE Korean
#X0EF8 HANGUL JONG SEONG RN SIOS Korean
#X0EF9 HANGUL JONG SEONG KKOGJI DALRIN IEUNG Korean
#X0EFA H ANGUL JONG SEONG YEORIN HIEUH Korean
#X0EFF KOREAN WON Korean
#x13BC U+0152 LATIN CAPITAL LIGATURE OE Latin-9
#x13BD U+0153 LATIN SMALL LIGATURE OE Latin-9
#x13BE U+0178 LATIN CAPITAL LETTER Y WITH DIAERESIS Latin-9
#x20A0 CURRENCY ECU SIGN Curreny
#x20A1 CURRENCY COLON SIGN Curreny
#x20A2 CURRENCY CRJZEIRO SGN Curreny
#x20A3 CURRENCY FRENCH FRANC SIGN Curreny
#x20A4 CURRENCY LIRA SIGN Curreny
#x20A5 CURRENCY MILL SIGN Curreny
#x20A6 CURRENCY MIRA SIGN Curreny
#x20A7 CURRENCY PESEA SIGN Curreny
#x20A8 CURRENCY RJPEE SIGN Curreny
#x20A9 CURRENCY WON SIGN Curreny
#x20AA CURRENCY NEW SHEQEL SIGN Curreny
#x20AB CURRENCY DONG SIGN Curreny
#x20AC U+20AC CURRENCY EURD SGN Curreny
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Appendix B

Protocol Encoding

Syntactic Corventions

,i\flsl)numbers are in decimal, unless praixwith #x, in which case th@re in hexadecimal (base

The general syntax used to describe requests, replies, evanmts, @nd compound types is:

NameofThing
encode-form

encode-form

Each encode-form describes a single component.
For components described in the protocol as:

name: TYPE
the encode-form is:
N TYPE name

N is the number of bytes occupied in the data stream, and TYPE is the interpretation of those
bytes. Br example,

depth: CARDS8
becomes:

1 CARDS8 depth
For components with a static numerialue the encode-form is:

N value name
The \alue is alvays interpreted as an N-byte unsignedgete For example, the ®rst tw bytes of
aWindow error are aliays zero (indicating an error in general) and three (indicatiny\ite
dow error in particular):

1 0 Error
1 3 code

For components described in the protocol as:
name: {Namel,..., Namel}
the encode-form is:

N name
valuel Namel

valuel Namel

The \alue is alvays interpreted as an N-byte unsignedgete Note that the size of N is some-
times lager than that strictly required to encode thkigs. Br example:
class: {inputOutput , InputOnly , CopyFromParent}

becomes:
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2 dass

0 CopyFromPRarent
1 InputOutput
2 InputOnly

For components described in the protocol as:
NAME: TYPE orAlter nativel...or Alter nativel
the encode-form is:

N TYPE NAME
valuel Alternatvel

vauel  Alternativel

The alternatie values are guaranteed not to con ict with the encoding of TYABEexample:
destination: WINDQV or PointerW indow or InputF ocus

becomes:
4 WINDOW destination
0 PointerWWindow
1 InputFocus

For components described in the protocol as:
value-mask: BITMASK
the encode-form is:

N BITMASK value-mask
maskl mask-namel

maskl mask-namel

The indvidual bits in the mask are speci®ed and named, and N is 2Tdrelmost-signi®cant bit
in a BITMASK is resered for use in de®ning chained (multvd) bitmasks, asxéensions au%
ment &isting core requestsThe precise interpretation of this bit is not yet de®ned here, a
a probable mechanism is that a 1-bit indicates that another N bytes of bitmaslsfallith bits
within the overall mask still interpreted from least-signi®cant to most-signi®cant with an N-byte
unit, with N-byte units interpreted in stream ordi|d with the @erall mask being byte-sapped

in individual N-byte units.

For LISTofVALUE encodings, the request is folled by a section of the form:

'Ehough

VALUEs
encode-form

encode-form

listing an encode-form for eaclAVUE. TheNAME in each encode-formels to the corre-
sponding BITMASK bit. The encoding of aAM_UE always occupies four bytesubthe number

of bytes speci®ed in the encoding-form indicates hwary of the least-signi®cant bytes are actu-
ally used; the remaining bytes are unused and thkies do not matter

In various cases, the number of bytes occupied by a component will be speci®ewvbicade
single-letter ariable name instead of a speci®c numesilti@, and often some other component
will have its value speci®ed as a simple numeripression imolving these ariables. Compo-
nents speci®ed with suclkmessions are wahbys interpreted as unsigned igégs. Thescope of
such ariables is alays just the enclosing request, repyor, event, or compound type struc-
ture. For example:

2 3+n requestength
4n LISTofPOINT points
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For unused bytes (thealues of the bytes are unde®ned and do no matter), the encode-form is:
N unused

If the number of unused bytes iariable, the encode-form typically is:
p unused, p=pad(E)

V\?hfere E is somexpression, and pad(E) is the number of bytes needed to round E up to a multiple
of four.

pad(E) = (4 - (E mod 4)) mod 4

Common Types
LISTofFOO

In this document the LISF notation strictly means some number of repetitions of the FOO
encoding; the actual length of the list is encoded\isee.

SETofFOO

A set is avays represented by a bitmask, with a 1-bit indicating presence in the set.
BITMASK: CARD32
WINDOW: CARD32
PIXMAP: CARD32
CURSOR: CARD32
FONT: CARD32
GCONTEXT. CARD32
COLORMAP: CARD32
DRAWABLE: CARD32
FONTABLE: CARD32
ATOM: CARD32
VISUALID: CARD32
BYTE: 8-bit value
INT8: 8-bit signed intger
INT16: 16-bit signed intger
INT32: 32-bit signed intger
CARDS: 8-bit unsigned intger
CARD16: 16-bit unsigned ingrer
CARD32: 32-bit unsigned ingeer
TIMESTAMP: CARD32

BITGRAVITY
Forget
NorthWest
North
NorthEast
West
Center
East
SouthWest
South
SouthEast

0 Static

POO~NOOOTRRWNEO

WINGRAVITY
Unmap
1 NorthWest

112



2 North
3 NorthEast
4 West
5 Center
6 East
7 SouthWest
8 South
9 SouthEast
10 Static
BOOL

False

1 True
SETOfEVENT

#x00000001 KeyPress
#x00000002 KeyRelease
#x00000004 ButtonPress
#x00000008 ButtonRelease
#x00000010 EnterWindow
#x00000020 L eaveWindow
#x00000040 PointerMotion
#x00000080 PointerM otionHint
#x00000100 Button1Motion
#x00000200 Button2Moation
#x00000400 Button3Motion
#x00000800 Button4Motion
#x00001000 Button5Moation
#x00002000 ButtonMotion
#x00004000 KeymapState
#x00008000 Exposure
#x00010000 VisibilityChange
#x00020000 StructureNotify
#x00040000 ResizeRedirect
#x00080000 SubstructureNotify
#x00100000 SubstructureRedirect
#x00200000 FocusChange
#x00400000 PropertyChange
#x00800000 ColormapChange
#x01000000 OwnerGrabButton
#xFEO000000 unused but must be zero

SETof POINTEREVENT
encodings are the same as for SETofEVENT, except with
#XFFFF8003 unused but must be zero

SETofDEVICEEVENT
encodings are the same as for SETOfEVENT, except with
#XFFFFCOBO unused but must be zero

KEYSYM: CARD32

KEYCODE: CARDS
BUTTON: CARDS8

SETofKEYBUTMASK

#x0001 Shift
#x0002 Lock
#x0004 Control
#x0008 Mod1
#x0010 Mod2
#x0020 Mod3
#x0040 Mod4
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#x0080 Mod5

#x0100 Buttonl

#x0200 Button2

#x0400 Button3

#x0800 Button4

#x1000 Button5

#xEO00 unused but must be zero

SETofKEY MASK

encodings are the same as for SETofKEYBUTMASK, except with
#xFF00 unused but must be zero

STRINGS: LISTof CARD8
STRING16: LISTofCHAR2B

CHAR2B
1 CARDS8 bytel
1 CARDS8 byte2
POINT
2 INT16 X
2 INT16 y
RECTANGLE
2 INT16 X
2 INT16 y
2 CARD16 width
2 CARD16 height
ARC
2 INT16 X
2 INT16 y
2 CARD16 width
2 CARDI16 height
2 INT16 anglel
2 INT16 angle2
HOST
1 family
0 Internet
1 DECnet
2 Chaos
5 Serverlnterpreted
6 InternetV6
1 unused
2 n length of address
n LISTofBYTE address
p unused, p=pad(n)
STR
1 n length of namein bytes
n STRING8 name
Errors
Request
1 0 Error
1 1 code
2 CARD16 sequence number
4 unused

114



Cursor

NEFENRANRP P

Font

NEFENPARNRP P

Match

CARD16
CARDS

2
CARD16
<32-hits>
CARD16
CARDS

3
CARD16
CARD32
CARD16
CARDS8

CARD16
CARD32
CARD16
CARDS

5
CARD16
CARD32
CARD16
CARDS

0

6
CARD16
CARD32
CARD16
CARDS

0

b
CARD16
CARD32
CARD16
CARDS8

minor opcode
major opcode
unused

Error

code

sequence number
bad value

minor opcode
major opcode
unused

Error

code

sequence number
bad resourceid
minor opcode
major opcode
unused

Error

code

sequence number
bad resourceid
minor opcode
major opcode
unused

Error

code

sequence number
bad atom id
minor opcode
major opcode
unused

Error

code

sequence number
bad resource id
minor opcode
major opcode
unused

Error

code

sequence number
bad resourceid
minor opcode
major opcode
unused

Error
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8
CARD16

CARD16
CARDS

NEFENRANDPRP

Drawable

0

9
CARD16
CARD32
CARD16
CARDS

NRENRNR R

Access

0

10
CARD16

CARD16
CARDS8

NRPRNDNR R

Alloc

0

11
CARD16

CARD16
CARDS

NRENANPR R

Colormap

0

12
CARD16
CARD32
CARD16
CARDS8

NFENRANPR P

GContext

0

13
CARD16
CARD32
CARD16
CARDS

NRENDRNR R

IDChoice

0

14
CARD16
CARD32
CARD16
CARDS8

NEFENRANRP P

code

sequence number
unused

minor opcode
major opcode
unused

Error

code

sequence number
bad resource id
minor opcode
major opcode
unused

Error

code

sequence number
unused

minor opcode
major opcode
unused

Error

code

sequence number
unused

minor opcode
major opcode
unused

Error

code

sequence number
bad resource id
minor opcode
major opcode
unused

Error

code

sequence number
bad resource id
minor opcode
major opcode
unused

Error

code

sequence number
bad resourceid
minor opcode
major opcode
unused
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Name

0

15
CARD16

CARD16
CARDS8

NEFENRANRPPE

Length

0

16
CARD16

CARD16
CARDS

NFENRANPRP P

Implementation

0

17
CARD16

CARD16
CARDS

NRENRNR R

Keyboards

Error

code

sequence number
unused

minor opcode
major opcode
unused

Error

code

sequence number
unused

minor opcode
major opcode
unused

Error

code

sequence number
unused

minor opcode
major opcode
unused

KEY CODE values are dways greater than 7 (and less than 256).
KEY SYM values with the bit #x10000000 set are reserved as vendor-specifi c.

The names and encodings of the standard KEY SYM values are contained in Appendix A,

Keysym Encoding.

Painters

BUTTON values are numbered starting with one.

Prede®ned Atoms

PRIMARY
SECONDARY
ARC

ATOM

BITMAP
CARDINAL
COLORMAP
CURSOR
CUT_BUFFERO
CUT_BUFFER1
CUT_BUFFER2
CUT_BUFFER3
CUT_BUFFER4
CUT_BUFFER5
CUT_BUFFER6
CUT_BUFFER7
DRAWABLE
FONT

INTEGER
PIXMAP

POINT
RECTANGLE
RESOURCE_MANAGER
RGB_COLOR_MAP

OCO~NOOUITAWN P

WM_NORMAL_HINTS

WM_SIZE _HINTS

WM_ZOOM_HINTS

MIN_SPACE
NORM_SPACE
MAX_SPACE
END_SPACE
SUPERSCRIPT X
SUPERSCRIPT_Y
SUBSCRIPT_X
SUBSCRIPT_Y

UNDERLINE_POSITION
UNDERLINE_THICKNESS
STRIKEOUT_ASCENT
STRIKEOUT_DESCENT
ITALIC_ANGLE
X_HEIGHT
QUAD_WIDTH
WEIGHT

POINT_SIZE
RESOLUTION
COPYRIGHT

NOTICE

FONT_NAME
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RGB_BEST_MAP 25 FAMILY_NAME 64

RGB_BLUE_MAP 26 FULL_NAME 65
RGB_DEFAULT MAP 27 CAP_HEIGHT 66
RGB_GRAY_MAP 28 WM_CLASS 67
RGB_GREEN_MAP 29 WM_TRANSIENT_FOR 68
RGB_RED _MAP 30
STRING 31
VISUALID 32
WINDOW 33
WM_COMMAND 34
WM_HINTS 35
WM_CLIENT_MACHINE 36
WM_ICON_NAME 37
WM_ICON_SIZE 38
WM_NAME 39

Connection Setup

For TCP connections, displays on a given host are numbered starting from 0, and the server for
display N listens and accepts connections on port 6000 + N. For DECnet connections, displays
on agiven host are numbered starting from 0, and the server for display N listens and accepts
connections on the object name obtained by concatenating *“ X$X* with the decimal representa-
tion of N, for example, X$X0 and X$X1.

Information sent by the client at connection setup:

1 byte-order
#x42 MSB fi rst
#x6C LSB first
1 unused
2 CARD16 protocol-major-version
2 CARD16 protocol-minor-version
2 n length of authorization-protocol-name
2 d length of authorization-protocol-data
2 unused
n STRING8 authorization-protocol-name
p unused, p=pad(n)
d STRING8 authorization-protocol-data
q unused, g=pad(d)

Except where explicitly noted in the protocol, all 16-bit and 32-bit guanti'_[ies sent by the client
must be transmitted with the specifi ed byte order, and all 16-bit and 32-bit quantities returned by
the server will be transmitted with this byte order.

Information received by the client if the connection is refused:

1 0 Failed

1 n length of reason in bytes

2 CARD16 protocol-major-version

2 CARD16 protocol-minor-version

2 (n+p)/4 length in 4-byte units of ** additional data’
n STRING8 reason

p unused, p=pad(n)

Information received by the client if further authentication is required:

1 2 Authenticate

5 unused

2 (np)i4 length in 4-byte units of *additional data’
n STRING8 reason

p unused, p=pad(n)

Information received by the client if the connection is accepted:

1 1 Success
1 unused
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CARD16
CARD16
8+2n+(v+p+m)/4
CARD32
CARD32
CARD32
CARD32
%
CARD16
CARDS8
n

RPRRNNARRARNNN

0 LSBFirst
1 MSBFirst

0 LeastSignifi cant
1 MostSignifi cant
CARDS8

CARDS8

KEYCODE

KEY CODE

STRING8

LISTofFORMAT
LISTof SCREEN

3T <hPRPPPR

FORMAT

1 CARDS
1 CARDS8
1 CARDS
5

m
m
Z

WINDOW
COLORMAP
CARD32
CARD32
SETofEVENT
CARD16
CARD16
CARD16
CARD16
CARD16
CARD16
VISUALID

RFANNMNNNNEAMDAND

0 Never

1 WhenMapped
2 Always
BOOL

CARDS8

CARDS8

LISTofDEPTH

SRk ERRE

1 CARDS8

2 n

24n LISTOfVISUALTYPE

protocol-major-version
protocol-minor-version

length in 4-byte units of ** additional data’
release-number

resource-id-base

resource-id-mask

motion-buffer-size

length of vendor
maximum-request-length

number of SCREENS in roots

number for FORMATS in pixmap-formats
image-byte-order

bitmap-format-bit-order

bitmap-format-scanline-unit
bitmap-format-scanline-pad
min-keycode

max-keycode

unused

vendor

unused, p=pad(v)
pixmap-formats

roots (m is always a multiple of 4)

depth
bits-per-pixel
scanline-pad
unused

root
default-colormap
white-pixel
black-pixel
current-input-masks
width-in-pixels
height-in-pixels
width-in-millimeters
height-in-millimeters
min-installed-maps
max-installed-maps
root-visual
backing-stores

save-unders

root-depth

number of DEPTHSs in allowed-depths
allowed-depths (nis aways amultiple of 4)

depth

unused

number of VISUALTYPES in visuas
unused

visuals
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VISUALTY PE
4  VISUALID
1

ab~rwWNEFO

CARDS8

CARD16
CARD32
CARD32
CARD32

B A DNPR

Requests

CreateWindow

1 1
CARDS8
8+n
WINDOW
WINDOW
INT16
INT16
CARD16
CARD16
CARD16

NNMNNNNNDBANPRE

N O

4  VISUALID
0

4 BITMASK
#x00000001
#x00000002
#x00000004
#x00000008
#x00000010
#x00000020
#x00000040
#x00000080
#x00000100
#x00000200
#x00000400
#x00000800
#x00001000
#x00002000
#x00004000

4n  LISTofVALUE

VALUEs

4 PIXMAP
0
1
CARD32
PIXMAP
0
CARD32
BITGRAVITY
WINGRAVITY

FE

(SRS SNNN

visual-id
class
StaticGray
GrayScae
StaticColor
PseudoColor
TrueColor
DirectColor
bits-per-rgb-value
colormap-entries
red-mask
green-mask
blue-mask
unused
opcode
depth
request length
wid
parent
X
y
width
height
border-width
class
CopyFromParent
InputOutput
InputOnly
visual
CopyFromParent
value-mask (has n bits set to 1)

background-pixmap
background-pixel

border-pixmap

border-pixel

bit-gravity

win-gravity

backing-store

backing-planes

backing-pixel

override-redirect

save-under

event-mask

do-not-propagate-mask

colormap

cursor
vaue-list
background-pixmap

None

ParentRel ative
background-pixel
border-pixmap

CopyFromParent
border-pixel
bit-gravity
win-gravity
backing-store
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0 NotUseful
1 WhenM apped
2 Always
4 CARD32
4 CARD32
1 BOOL
1 BOOL
4 SETofEVENT
4 SETofDEVICEEVENT
4 COLORMAP
0 CopyFromParent
4 CURSOR
0 None

ChangeWindowAttrib utes

2

3+n
WINDOW
BITMASK

A BANRPEF

backing-planes
backing-pixel
override-redirect
save-under

event-mask
do-not-propagate-mask
colormap

cursor

opcode
unused
reguest length
window

value-mask (has n bits set to 1)

encodings are the same as for CreateWindow

4n  LISTofVALUE

value-list

encodings are the same as for CreateWindow

GetWindowAttrib utes
3

2
WINDOW

ANR R

o

ARD16

WONRO

VISUALID

NABRN

1

2
BITGRAVITY
WINGRAVITY
CARD32
CARD32
BOOL

BOOL

RPRRPMDNRR

0

1

2

BOOL
COLORMAP
0
SETofEVENT
SETofEVENT

FNN

NN A D

DestroyWindow
1 4
1

NotUseful
WhenM apped
Always

InputOutput
InputOnly

Unmapped
Unviewable
Viewable

None

SETofDEVICEEVENT

opcode
unused
request length
window

Reply
backing-store

sequence number
reply length
visual

class

bit-gravity
win-gravity
backing-planes
backing-pixel
save-under
map-is-installed
map-state

override-redirect
colormap

all-event-masks
your-event-mask
do-not-propagate-mask
unused

opcode
unused
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2 2
4  WINDOW

DestroySubwindows

1 5

1

2 2

4 WINDOW
ChangeSaeSet

1 6

1

0
1

2 2

4 WINDOW
ReparentWindow

1 7

1

2 4

4 WINDOW

4 WINDOW

2 INT16

2 INT16
MapW indow

1 8

1

2 2

4 WINDOW

MapSubwindows

1 9

1

2 2

4  WINDOW

UnmapWindow
1 10
1
2 2
4 WINDOW

UnmapSubwindowns
1 11
1
2 2
4 WINDOW

Con®gureWindow
12

3+n
WINDOW
BITMASK
#x0001
#x0002
#x0004
#x0008

NANPR PR

Insert
Delete

width
height

request length
window

opcode
unused
request length
window

opcode
mode

request length
window

opcode
unused
reguest length
window
parent

X

y

opcode
unused
request length
window

opcode
unused
reguest length
window

opcode
unused
request length
window

opcode
unused
request length
window

opcode

unused

request length

window

value-mask (has n bits set to 1)
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#x0010
#x0020
#x0040

border-width
sibling
stack-mode

LISTofVALUE

VALUEs

P ADNNMNNDNN

INT16
INT16
CARD16
CARD16
CARD16
WINDOW

Above
Below
Toplf
Bottomlf
Opposite

AWNEFLO

Cir culateWindow

1
1

2
4

13

0 Raisel owest
1 LowerHighest
2

WINDOW

GetGeometry

ANR R

ENNNNNEARANRERPRE

o

14

2
DRAWABLE

1

CARDS
CARD16
0
WINDOW
INT16
INT16
CARD16
CARD16
CARD16

QueryTree

ANR R

ARANRBR

N

15

2
WINDOW

1

CARD16

n

WINDOW

WINDOW

0 None
n

unused
value-list

X

y

width

height
border-width
sibling
stack-mode

opcode
direction

request length
window

opcode
unused
request length
drawable

Reply

depth

sequence number
reply length

root

X

y

width

height
border-width
unused

opcode
unused
reguest length
window

Reply

unused

sequence number
reply length

root

parent

number of WINDOWSs in children
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14 unused

4n  LISTofWINDOW children
Inter nAtom
1 16 opcode
1 BOOL only-if-exists
2 2+(n+p)/4 request length
2 n length of name
2 unused
n STRING8 name
p unused, p=pad(n)
1 1 Reply
1 unused
2 CARD16 sequence number
4 0 reply length
4 ATOM atom
0 None
20 unused
GetAtomName
1 17 opcode
1 unused
2 2 reguest length
4 ATOM atom
1 1 Reply
1 unused
2 CARD16 sequence number
4 (n+p)/4 reply length
2 n length of name
22 unused
n STRING8 name
p unused, p=pad(n)
ChangeProperty
1 18 opcode
1 mode
0 Replace
1 Prepend
2 Append
2 6+(n+p)/4 request length
4 WINDOW window
4 ATOM property
4  ATOM type
1 CARDS8 format
3 unused
4  CARD32 length of datain format units

(=nfor format = 8)
(= /2 for format = 16)
(= /4 for format = 32)
n LISTofBYTE data
(nisamultiple of 2 for format = 16)
(nisamultiple of 4 for format = 32)

p unused, p=pad(n)
DeletePoperty

1 19 opcode

1 unused

2 3 request length
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4
4

WINDOW
ATOM

GetProperty

ARNR PR AR BRRRANRBR

FE

12

20

BOOL

6
WINDOW
ATOM
ATOM

0
CARD32
CARD32

1
CARDS8
CARD16
(n+p)/4
ATOM

0
CARD32
CARD32

LISTofBYTE

ListProperties

ANR R

ANNRNPRP PR
[N}

=]

21

2
WINDOW

1
CARD16
n
n

LISTofATOM

SetSelectionOwner

1

1
2
4

B

22

4
WINDOW

0

ATOM
TIMESTAMP
0

GetSelectionOwner

1
1

23

AnyPropertyType

None

None

CurrentTime

window
property

opcode
delete

request length
window
property

type

long-offset
long-length

Reply

format

sequence number
reply length

type

bytes-after

length of value in format units
(= 0for format = 0)

(=nfor format = 8)

(= /2 for format = 16)

(=n/4 for format = 32)
unused

value

(niszerofor format = 0)

(nisamultiple of 2 for format = 16)
(nisamultiple of 4 for format = 32)

unused, p=pad(n)

opcode
unused
request length
window

Reply

unused

sequence number

reply length

number of ATOMs in atoms
unused

atoms

opcode
unused
request length
owner

selection
time

opcode
unused
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AN

ADBDNRPE

ATOM

1

CARD16
0
WINDOW
0

ConvertSelection

ArRAMABANRERPE

I

24

6

WINDOW
ATOM

ATOM

ATOM

0
TIMESTAMP
0

SendEwent

1

1
2
4

SETofEVENT

None

None

CurrentTime

PointerWindow
InputFocus

request length
selection

Reply

unused

sequence number
reply length
owner

unused

opcode
unused
reguest length
requestor
selection
target
property

time

opcode
propagate
reguest length
destination

event-mask
event

standard event format (see the Events section)

GrabPointer

PNRANR R

26

BOOL

6
WINDOW

SETofPOINTEREVENT

0
1

0

1

WINDOW

0

CURSOR

0
TIMESTAMP
0

ORwNRO

ARD16

Synchronous
Asynchronous

Synchronous
Asynchronous

None
None

CurrentTime

Success
AlreadyGrabbed
InvalidTime
NotViewable
Frozen

opcode
owner-events
reguest length
grab-window
event-mask
pointer-mode

keyboard-mode

confi ne-to
cursor

time

Reply
status

sequence number
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4 0
24

UngrabPointer

1 27
1
2 2
4  TIMESTAMP
0 CurrentTime
GrabButton
1 28
1 BOOL
2 6
4  WINDOW
2 SETofPOINTEREVENT
1
0 Synchronous
1 Asynchronous
1
0 Synchronous
1 Asynchronous
4  WINDOW
0 None
4 CURSOR
0 None
1 BUTTON
0 AnyButton
1
2 SETofKEYMASK
#x8000 AnyModifi er
UngrabButton
1 29
1 BUTTON
0 AnyButton
2 3
4  WINDOW
2 SETofKEYMASK
#x8000 AnyModifi er
2
ChangeActivePointerGrab
1 30
1
2 4
4 CURSOR
0 None
4  TIMESTAMP
0 CurrentTime
2 SETofPOINTEREVENT
2
GrabK eyboard
1 31
1 BOOL
2 4
4  WINDOW
4  TIMESTAMP
0 CurrentTime
1
0 Synchronous

reply length
unused

opcode
unused
request length
time

opcode
owner-events
reguest length
grab-window
event-mask
pointer-mode

keyboard-mode

confi ne-to
cursor
button

unused
modifi ers

opcode
button

reguest length
grab-window
modifi ers

unused

opcode
unused
reguest length
cursor

time

event-mask
unused

opcode
owner-events
reguest length
grab-window
time

pointer-mode
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1
1
0
1
2
1 1
1
0
1
2
3
4
2 CARD16
4 0
24
UngrabKeyboard
1 32
1
2 2
4  TIMESTAMP
0
GrabK ey
1 33
1 BOOL
2 4
4  WINDOW
2 SETofKEYMASK
#x8000
1 KEY CODE
0
1
0
1
1
0
1
3
UngrabKey
1 %)
1 KEYCODE
0
2 3
4  WINDOW
2 SETofKEY MASK
#x8000
2
AllowEvents
1 35
1
0
1
2
3
4
5
6

Asynchronous

Synchronous
Asynchronous

Success
AlreadyGrabbed
InvalidTime
NotViewable
Frozen

CurrentTime

AnyModifi er
AnyKey

Synchronous
Asynchronous

Synchronous
Asynchronous

AnyKey

AnyModifi er

AsyncPointer
SyncPointer
ReplayPointer
AsyncKeyboard
SyncKeyboard
ReplayKeyboard
AsyncBoth

keyboard-mode

unused

Reply
status

sequence number

reply length
unused

opcode
unused
reguest length
time

opcode
owner-events
request length
grab-window
modifi ers

key

pointer-mode

keyboard-mode

unused

opcode

key

reguest length
grab-window
modifi ers

unused

opcode
mode
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7 SyncBoth
2 2
4 TIMESTAMP
0 CurrentTime
GrabServer
1 36
1
2 1
UngrabServer
1 37
1
2 1
QueryPointer
1
1
2 2
4 WINDOW
1 1
1 BOOL
2 CARD16
4 0
4 WINDOW
4 WINDOW
0 None
2 INT16
2 INT16
2 INT16
2 INT16
2 SETofKEYBUTMASK
6
GetMotionEvents
1 39
1
2 4
4 WINDOW
4 TIMESTAMP
0 CurrentTime
4 TIMESTAMP
0 CurrentTime
1 1
1
2 CARD16
4 2n
4 n
20
8n LISTof TIMECOORD
TIMECOORD
4 TIMESTAMP
2 INT16
2 INT16

request length
time

opcode
unused
reguest length

opcode
unused
reguest length

opcode
unused
reguest length
window

Reply
same-screen

sequence number

reply length
root
child

root-x
root-y
win-X
win-y
mask
unused

opcode
unused
reguest length
window

Start

stop

Reply
unused

sequence number

reply length

number of TIMECOORDS in events

unused
events

time
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TranslateCoordinates

NNEAAEANRBR

ADBDNR PR

NN

40

4
WINDOW
WINDOW
INT16
INT16

1

BOOL
CARD16
0
WINDOW
0

INT16
INT16

Warp Painter

1

1
2
4

I

NDNDNDNDNDN

41

6
WINDOW
0
WINDOW
0

INT16
INT16
CARD16
CARD16
INT16
INT16

SetlnputFocus

1
1

42

éwl\)HO

INDOW

IMESTAMP

oO—4Fr O

GetlnputFocus

1

BN

43

NP O

CARD16

WINDOW

None

None

None

None
PointerRoot
Parent

None
PointerRoot

CurrentTime

None
PointerRoot
Parent

None

opcode
unused
request length
src-window
dst-window
SIC-X

src-y

Reply
same-screen

sequence number

reply length
child

dst-x
dst-y
unused

opcode
unused
reguest length
src-window

dst-window

SIC-X
src-y
src-width
src-height
dst-x
dst-y

opcode
revert-to

request length
focus

time

opcode

unused
request length

Reply
revert-to

sequence number

reply length
focus
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1 PointerRoot

20
QueryKeymap

1 44

1

2 1

1 1

1

2 CARD16

4 2

32 LISTofCARDS
OpenFont

1 45

1

2 3+(n+p)/4

4 FONT

2 n

2

n STRING8

p
Closefont

1 46

1

2 2

4 FONT
QueryFont

1 47

1

2 2

4 FONTABLE

1 1

1

2 CARD16

4 7+2n+3m

12 CHARINFO

4

12 CHARINFO

4

2 CARD16

2 CARD16

2 CARD16

2 n

1

0 LeftToRight
1 RightToL eft

1 CARDS

1 CARDS8

1 BOOL

2 INT16

2 INT16

4 m

8n  LISTofFONTPROP

12m LISTofCHARINFO

unused

opcode
unused
request length

Reply

unused

sequence number
reply length

keys

opcode

unused

request length
fid

length of name
unused

name

unused, p=pad(n)

opcode
unused
reguest length
font

opcode
unused
reguest length
font

Reply

unused

sequence number
reply length
min-bounds
unused
max-bounds
unused
min-char-or-byte2
max-char-or-byte2
default-char

number of FONTPROPSs in properties

draw-direction

min-bytel
max-bytel
al-chars-exist
font-ascent
font-descent

number of CHARINFQOs in char-infos

properties
char-infos
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FONTPROP

4 ATOM name
4 <32-bits> value
CHARINFO
2 INT16 |eft-side-bearing
2 INT16 right-side-bearing
2 INT16 character-width
2 INT16 ascent
2 INT16 descent
2 CARD16 attributes
QueryTextExtents
1 48 opcode
1 BOOL odd length, Trueif p=2
2 2+(2n+p)/4 request length
4 FONTABLE font
2n  STRING16 string
p unused, p=pad(2n)
1 1 Reply
1 draw-direction
0 LeftToRight
1 RightToL eft
2 CARD16 sequence number
4 0 reply length
2 INT16 font-ascent
2 INT16 font-descent
2 INT16 overall-ascent
2 INT16 overall-descent
4 INT32 overall-width
4 INT32 overall-left
4 INT32 overall-right
4 unused
ListFonts
1 49 opcode
1 unused
2 2+(n+p)/4 request length
2 CARD16 max-names
2 n length of pattern
n STRING8 pattern
p unused, p=pad(n)
1 1 Reply
1 unused
2 CARD16 sequence number
4  (n+p)/4 reply length
2 CARD16 number of STRsin names
22 unused
n LISTof STR names
p unused, p=pad(n)

ListFontsWithInf o

1 50 opcode

1 unused

2 2+(n+p)/4 request length

2 CARD16 max-names

2 n length of pattern
n STRING8 pattern
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p unused, p=pad(n)

— (except for last in series)

1 1 Reply
1 n length of name in bytes
2 CARD16 sequence number
4 7+2m+(n+p)/4 reply length
12 CHARINFO min-bounds
4 unused
12 CHARINFO max-bounds
4 unused
2 CARD16 min-char-or-byte2
2 CARD16 max-char-or-byte2
2 CARD16 default-char
2 m number of FONTPROPSs in properties
1 draw-direction
0 LeftToRight
1 RightToL eft
1 CARDS8 min-bytel
1 CARDS8 max-bytel
1 BOOL all-chars-exist
2 INT16 font-ascent
2 INT16 font-descent
4 CARD32 replies-hint
8m LISTofFONTPROP properties
n STRING8 name
p unused, p=pad(n)

FONTPROP
encodings are the same as for QueryFont

CHARINFO
encodings are the same as for QueryFont

- (lastin series)

1 1 Reply

1 0 last-reply indicator

2 CARD16 sequence number

4 7 reply length

52 unused
SetFontPath

1 51 opcode

1 unused

2 2+(n+p)/4 request length

2 CARD16 number of STRsin path

2 unused

n LISTofSTR path

p unused, p=pad(n)
GetFontPath

1 52 opcode

1 unused

2 1 request list

1 1 Reply

1 unused

2 CARD16 sequence number

4 (n+p)/4 reply length

2 CARD16 number of STRsin path

22 unused

n LISTofSTR path
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p unused, p=pad(n)

CreatePixmap

1 53 opcode
1 CARDS8 depth
2 4 reguest length
4 PIXMAP pid
4 DRAWABLE drawable
2 CARD16 width
2 CARD16 height
FreePixmap
1 54 opcode
1 unused
2 2 request length
4 PIXMAP pixmap
CreateGC
1 55 opcode
1 unused
2  4+n request length
4  GCONTEXT cid
4 DRAWABLE drawable
4 BITMASK value-mask (has n bits set to 1)
#x00000001 function
#x00000002 plane-mask
#x00000004 foreground
#x00000008 background
#x00000010 line-width
#x00000020 line-style
#x00000040 cap-style
#x00000080 join-style
#x00000100 fi ll-style
#x00000200 fi ll-rule
#x00000400 tile
#x00000800 stipple
#x00001000 tile-stipple-x-origin
#x00002000 tile-stipple-y-origin
#x00004000 font
#x00008000 subwindow-mode
#x00010000 graphi cs-exposures
#x00020000 clip-x-origin
#x00040000 clip-y-origin
#x00080000 clip-mask
#x00100000 dash-offset
#x00200000 dashes
#x00400000 arc-mode
4n  LISTofVALUE value-list
VALUEs
1 function
0 Clear
1 And
2 AndReverse
3 Copy
4 Andlinverted
5 NoOp
6 Xor
7 Or
8 Nor
9 Equiv
10 Invert
11 OrReverse
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12 Copylnverted

13 Orlnverted
14 Nand
15 Set
4 CARD32 plane-mask
4  CARD32 foreground
4 CARD32 background
2 CARD16 line-width
1 line-style
0 Solid
1 OnOffDash
2 DoubleDash
1 cap-style
0 NotLast
1 Buit
2 Round
3 Projecting
1 join-style
0 Miter
1 Round
2 Bevel
1 fi ll-style
0 Solid
1 Tiled
2 Stippled
3 OpaqueStippled
1 fi ll-rule
0 EvenOdd
1 Winding
4 PIXMAP tile
4 PIXMAP stipple
2 INT16 tile-stipple-x-origin
2 INT16 tile-stipple-y-origin
4 FONT font
1 subwindow-mode
0 ClipByChildren
1 Includelnferiors
1 BOOL graphics-exposures
2 INT16 clip-x-origin
2 INT16 clip-y-origin
4 PIXMAP clip-mask
0 None
2 CARD16 dash-offset
1 CARDS8 dashes
1 arc-mode
0 Chord
1 PieSlice
ChangeGC
1 56 opcode
1 unused
2 3+n request length
4  GCONTEXT gc
4 BITMASK value-mask (has n bits set to 1)
encodings are the same as for CreateGC
4n  LISTofVALUE value-list
encodings are the same as for CreateGC
CopyGC
1 57 opcode
1 unused
2 4 reguest length
4 GCONTEXT src-ge
4  GCONTEXT dst-gc
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value-mask

encodings are the same as for CreateGC

4 BITMASK
SetDashes

1 58

1

2 3+(n+p)/4

4 GCONTEXT

2 CARD16

2 n

n LISTof CARD8

p

SetClipRectangles
1

1

ONNBEDN

FreeGC

A

1
2
4

59

INT16

UnSorted
Y Sorted

Y X Sorted
Y XBanded

LISTofRECTANGLE

60

2
GCONTEXT

ClearArea

1

NNNDNNBRNPRE

61

BOOL

4
WINDOW
INT16
INT16
CARD16
CARD16

CopyArea

NNNNNMNNEAEDRABANR PR

62

7
DRAWABLE
DRAWABLE
GCONTEXT
INT16
INT16
INT16
INT16
CARD16
CARD16

CopyPlane

1

1
2
4

63

8
DRAWABLE

opcode
unused
request length
gc

dash-offset
length of dashes
dashes

unused, p=pad(n)

opcode
ordering

request length
gc
clip-x-origin
clip-y-origin
rectangles

opcode
unused
reguest length
gc

opcode
exposures
request length
window

X

y
width
height

opcode
unused
request length
src-drawable
dst-drawable
gc

Sre-X

srcy

dst-x

dst-y

width

height

opcode
unused
request length
src-drawable
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ANNNNNNDAD

DRAWABLE
GCONTEXT
INT16
INT16
INT16
INT16
CARD16
CARD16
CARD32

PayPoint

1
1

PadlyLine
1

1

B hRABADN

64

0

1

3+n
DRAWABLE
GCONTEXT

65

0

1

3+n
DRAWABLE
GCONTEXT

PaySegment

ORRNPR PR

66

3+2n
DRAWABLE
GCONTEXT

SEGMENT

2

2
2
2

INT16
INT16
INT16
INT16

PdyRectangle

LISTofPOINT

LISTofPOINT

LISTofSEGMENT

Origin
Previous

Origin
Previous

1 67

1

2 3+2n

4 DRAWABLE

4 GCONTEXT

8n LISTofRECTANGLE
PayArc

1 68

1

2 3+3n

4 DRAWABLE

4 GCONTEXT

12n LISTofARC
FillPoly

dst-drawable
gc

SIC-X

srcy

dst-x

dst-y

width

height
bit-plane

opcode
coordinate-mode

reguest length
drawable

gc

points

opcode
coordinate-mode

reguest length
drawable

gc

points

opcode
unused
reguest length
drawable

gc

segments

opcode
unused
request length
drawable

gc

rectangles

opcode
unused
request length
drawable

gc

arcs
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PRAANR R

2
4

69

4+n
DRAWABLE
GCONTEXT

0
1
2
0
1

n LISTofPOINT

PdyFillRectangle

1

BN

70

3+2n
DRAWABLE
GCONTEXT

PalyFillAr ¢

PDARANBRRE

71

3+3n

DRAWABLE

GCONTEXT
2n LISTofARC

Putimage

1
1

T SNFPEFEPNNNNRARDN

72

0

1

2

6+(n+p)/4
DRAWABLE
GCONTEXT
CARD16
CARD16
INT16
INT16
CARDS8
CARDS8

LISTofBYTE

Getlmage

1
1

ANNNNBEAN

73

1

2

5
DRAWABLE
INT16
INT16
CARD16
CARD16
CARD32

Complex
Nonconvex
Convex

Origin
Previous

LISTofRECTANGLE

Bitmap
XY Pixmap
ZPixmap

XY Pixmap
ZPixmap

opcode
unused
request length
drawable

gc

shape

coordinate-mode

unused
points

opcode
unused
reguest length
drawable

gc

rectangles

opcode
unused
request length
drawable

gc

arcs

opcode
format

request length
drawable

gc

width

height

dst-x

dst-y

left-pad

depth

unused

data

unused, p=pad(n)

opcode
format

request length
drawable
X

y
width

height
plane-mask
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1 1
1 CARDS
2 CARD16
4 (n+p)/4
4  VISUALID
0 None
20
n LISTofBYTE
p
PolyText8
1 74
1
2 4+(n+p)/4
4 DRAWABLE
4 GCONTEXT
2 INT16
2 INT16
n LISTOfTEXTITEM8
p
TEXTITEMS8
1 m
1 INT8
m  STRING8
or
1 255
1
1
1
1
PoyText16
1 75
1
2 4+(n+p)/4
4 DRAWABLE
4 GCONTEXT
2 INT16
2 INT16
n LISTOfTEXTITEM16
p
TEXTITEM16
1 m
1 INT8
2m STRING16
or
1 255
1
1
1
1
ImageText8
1 76
1 n
2 4A+(n+p)d
4 DRAWABLE
4 GCONTEXT
2 INT16
2 INT16

Reply

depth

sequence number
reply length
visual

unused
data
unused, p=pad(n)

opcode
unused
reguest length
drawable

gc
X

y
items
unused, p=pad(n) (pisawaysO0 or 1)

length of string (cannot be 255)
delta
string

font-shift indicator

font byte 3 (most-signifi cant)
font byte 2

font byte 1

font byte O (least-signifi cant)

opcode

unused

request length

drawable

gc

X

y

items

unused, p=pad(n) (p must be O or 1)

number of CHAR2Bs in string (cannot be 255)

delta
string

font-shift indicator

font byte 3 (most-signifi cant)
font byte 2

font byte 1

font byte O (least-signifi cant)

opcode

length of string
request length
drawable

gc

X

y
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n STRING8

ImageText16
77
n
4+(2n+p)/4
DRAWABLE
GCONTEXT
INT16
INT16

n STRING16

T NMNMNNNAEABRANRER PR

CreateColormap

1 78

1
0
1
4
COLORMAP
WINDOW
VISUALID

B BEABADN

FreeColormap

1 79

1

2 2

4  COLORMAP
CopyColormapAndFree

1 80

1

2 3

4  COLORMAP

4  COLORMAP

InstallColormap

1 81

1

2 2

4 COLORMAP

UninstallColormap

1 82

1

2 2

4 COLORMAP

ListInstalledColormaps
1 83

1

2 2

4 WINDOW
1 1

1

2 CARD16
4 n

None
All

string
unused, p=pad(n)

opcode

number of CHAR2Bs in string
request length

drawable

gc
X

y
string
unused, p=pad(2n)

opcode
aloc

reguest length
mid

window
visual

opcode
unused
reguest length
cmap

opcode
unused
reguest length
mid

src-cmap

opcode
unused
reguest length
cmap

opcode
unused
reguest length
cmap

opcode
unused
request length
window

Reply
unused
sequence number

reply length
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2
22
4n

n

LISTof COLORMAP

AllocColor

NNNMNNRARNRE PR

RPBANNMNNNBENRPRE

84

4
COLORMAP
CARD16
CARD16
CARD16

1

CARD16
0

CARD16
CARD16
CARD16

CARD32

AllocNamedColor

1

T SNNANER

OMNNNNNNPAEARANE PP

85

3+(n+p)/4
COLORMAP
n

STRING8

1

CARD16
0

CARD32
CARD16
CARD16
CARD16
CARD16
CARD16
CARD16

AllocColorCells

A

NNBAEDN

NP

86

BOOL

3
COLORMAP
CARD16
CARD16

1

CARD16

number of COLORMAPs in cmaps
unused
cmaps

opcode
unused
reguest length
cmap

red

green

blue

unused

Reply

unused

sequence number
reply length

red

green

blue

unused

pixel

unused

opcode

unused

request length
cmap

length of name
unused

name

unused, p=pad(n)

Reply
unused
sequence number
reply length
pixel
exact-red
exact-green
exact-blue
visual-red
visual-green
visual-blue
unused

opcode
contiguous
request length
cmap

colors

planes

Reply
unused
sequence number
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4 n+m reply length
2 n number of CARD32s in pixels
2 m number of CARD32s in masks
20 unused
4n  LISTofCARD32 pixels
4m LISTofCARD32 masks
AllocColorPlanes
1 87 opcode
1 BOOL contiguous
2 4 reguest length
4  COLORMAP cmap
2 CARD16 colors
2 CARD16 reds
2 CARD16 greens
2 CARD16 blues
1 1 Reply
1 unused
2 CARD16 sequence number
4 n reply length
2 n number of CARD32sin pixels
2 unused
4  CARD32 red-mask
4  CARD32 green-mask
4 CARD32 blue-mask
8 unused
4n  LISTofCARD32 pixels
FreeColors
1 88 opcode
1 unused
2 3+n reguest length
4 COLORMAP cmap
4 CARD32 plane-mask
4n  LISTof CARD32 pixels
StoreColors
1 89 opcode
1 unused
2 2+3n reguest length
4 COLORMAP cmap
12n LISTof COLORITEM items
COLORITEM
4  CARD32 pixel
2 CARD16 red
2 CARD16 green
2 CARD16 blue
1 do-red, do-green, do-blue
#x01 do-red (1isTrue, Ois False)
#x02 do-green (1isTrue, O isFalse)
#x04 do-blue (1isTrue, O isFase)
#xXF8 unused
1 unused
StoreNamedColor
1 20 opcode
1 do-red, do-green, do-blue
#x01 do-red (1isTrue, Ois False)
#x02 do-green (1isTrue, Ois False)
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#x04
#xF8
4+(n+p)/4

CARD32
n

STRING8

TSNONNRAAN

QueryColors

1 91
1
2 2+n

4 COLORMAP
4n  LISTofCARD32

1

CARD16
2n
n

ONNAEANEF P
N

>

CARD16
CARD16
CARD16

@
NN NN g

LookupColor
92

e

3+(n+p)/4
n

STRING8

T SINNNEDN

1

CARD16
0

CARD16
CARD16
CARD16
CARD16
CARD16
CARD16

EPNNNMNNNNANRERE

CreateCursor
93

8

CURSOR
PIXMAP
PIXMAP

A BRABANRPE

COLORMAP

LISTofRGB

COLORMAP

do-blue (1isTrue, O isFalse)

unused

request length
cmap

pixel

length of name
unused

name

unused, p=pad(n)

opcode
unused
reguest length

cmap
pixels

Reply
unused
sequence number

reply length

number of RGBsin colors

unused
colors

red
green
blue
unused

opcode

unused

request length
cmap

length of name
unused

name

unused, p=pad(n)

Reply
unused
sequence number
reply length
exact-red
exact-green
exact-blue
visual-red
visual-green
visual-blue
unused

opcode
unused
reguest length
cid

source

mask
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0 None

2 CARD16 fore-red

2 CARD16 fore-green

2 CARD16 fore-blue

2 CARD16 back-red

2 CARD16 back-green

2 CARD16 back-blue

2 CARD16 X

2 CARD16 y
CreateGlyphCursor

1 94 opcode

1 unused

2 8 reguest length

4 CURSOR cid

4 FONT source-font

4 FONT mask-font

0 None

2 CARD16 source-char

2 CARD16 mask-char

2 CARD16 fore-red

2 CARD16 fore-green

2 CARD16 fore-blue

2 CARD16 back-red

2 CARD16 back-green

2 CARD16 back-blue
FreeCursor

1 95 opcode

1 unused

2 2 request length

4 CURSOR cursor

RecolorCursor

1 96 opcode
1 unused
2 5 reguest length
4 CURSOR cursor
2 CARD16 fore-red
2 CARD16 fore-green
2 CARD16 fore-blue
2 CARD16 back-red
2 CARD16 back-green
2 CARD16 back-blue
QueryBestSize
1 97 opcode
1 class
0 Cursor
1 Tile
2 Stipple
2 3 request length
4 DRAWABLE drawable
2 CARD16 width
2 CARD16 height
1 1 Reply
1 unused
2 CARD16 sequence number
4 0 reply length
2 CARD16 width
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2 CARD16
20

QueryExtension
98

2+(n+p)/4
n

STRING8

T SNNNPEFP P

1

CARD16
0

BOOL
CARDS8
CARDS
CARDS

NRPRRRANRERE

o

ListExtensions

1 99
1
2 1
1 1
1 CARDS8
2 CARD16
4 (n+p)/4
24
n LISTofSTR
p
ChangeKeyboardMapping
1 100
n
2 2+nm
1 KEY CODE
1 m
2
4nm LISTofKEYSYM
GetKeyboardMapping
1 101
1
2 2
1 KEY CODE
1 m
2
1 1
1 n
2 CARD16
4 nm
24

4nm LISTofKEYSYM

height
unused

opcode

unused

request length
length of name
unused

name

unused, p=pad(n)

Reply

unused

sequence number
reply length
present
major-opcode

fi rst-event

fi rst-error
unused

opcode
unused
request length

Reply

number of STRsin names
sequence number

reply length

unused

names

unused, p=pad(n)

opcode
keycode-count
request length

fi rst-keycode
keysyms-per-keycode
unused

keysyms

opcode
unused
request length
fi rst-keycode
count

unused

Reply
keysyms-per-keycode
sequence number

reply length (m = count fi eld from the request)

unused
keysyms
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ChangeKeyboardControl

1 102 opcode
1 unused
2 2+n request length
4 BITMASK value-mask (has n bits set to 1)
#x0001 key-click-percent
#x0002 bell-percent
#x0004 bell-pitch
#x0008 bell-duration
#x0010 led
#x0020 led-mode
#x0040 key
#x0080 auto-repeat-mode
4n  LISTofVALUE vaue-list
VALUEs
1 INT8 key-click-percent
1 INT8 bell-percent
2 INT16 bell-pitch
2 INT16 bell-duration
1 CARDS8 led
1 led-mode
0 Off
1 On
1 KEYCODE key
1 auto-repeat-mode
0 Off
1 On
2 Default
GetKeyboardControl
1 103 opcode
1 unused
2 1 reguest length
1 1 Reply
1 global-auto-repeat
0 Off
1 On
2 CARD16 sequence number
4 5 reply length
4  CARD32 led-mask
1 CARDS8 key-click-percent
1 CARDS8 bell-percent
2 CARD16 bell-pitch
2 CARD16 bell-duration
2 unused
32 LISTofCARDS auto-repeats
Bell
1 104 opcode
1 INT8 percent
2 1 request length
ChangePvinterControl
1 105 opcode
1 unused
2 3 request length
2 INT16 accel eration-numerator
2 INT16 accel eration-denominator
2 INT16 threshold
1 BOOL do-acceleration
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1

BOOL

GetPointerContr ol

1 106
1
2 1
1 1
1
2 CARD16
4 0
2 CARD16
2 CARD16
2 CARD16
18
SetSceenSaer
1 107
1
2 3
2 INT16
2 INT16
1
0
1
2
1
0
1
2
2
GetScreenSaer
1 108
1
2 1
1 1
1
2 CARD16
4 0
2 CARD16
2 CARD16
1
0
1
1
0
1
18
ChangeHosts
1 109
1
0
1
2 2+(n+p)/4
1
0
1

No
Default
No

Yes
Default

No
Yes

No
Yes

Insert
Delete

Internet
DECnet

do-threshold

opcode
unused
reguest length

Reply

unused

sequence number

reply length

accel eration-numerator
accel eration-denominator
threshold

unused

opcode

unused

request length
timeout

interval
prefer-blanking

allow-exposures

unused

opcode
unused
request length

Reply

unused

sequence number
reply length
timeout

interval
prefer-blanking

allow-exposures

unused

opcode
mode

request length
family
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2
1
2 n
n LISTof CARDS8
p
ListHosts
1 110
1
2 1
1 1
1
0
1
2 CARD16
4 n/4
2 CARD16
22
n LISTofHOST
SetAccessContol
1 111
1
0
1
2 1
SetCloseDavnMode
1 112
1
0
1
2
2 1
KillClient
1 113
1
2 2
4 CARD32
0

RotateProperties

1 114
1
2 3+n
4 WINDOW
2 n
2 INT16
4n  LISTofATOM
ForceScreenSaer
1 115
1
0
1
2 1

Chaos

Disabled
Enabled

Disable
Enable

Destroy

RetainPermanent
RetainTemporary

AllTemporary

Reset
Activate

unused
length of address
address
unused, p=pad(n)

opcode
unused
request length

Reply
mode

sequence number
reply length

number of HOSTsin hosts

unused

hosts (n always amultiple of 4)

opcode
mode

reguest length

opcode
mode

reguest length

opcode
unused
reguest length
resource

opcode

unused

reguest length
window

number of properties
delta

properties

opcode
mode

request length

148



SetRointerMapping

1 116
1 n
2 1+(n+p)/4
n LISTof CARD8
p
1 1
1
0
1
2 CARD16
4 0
24
GetPointerMapping
1 117
1
2 1
1 1
1 n
2 CARD16
4 (n+p)/4
24
n LISTof CARD8
p
SetModi®erMapping
1 118
1 n
2 1+2n
8n LISTofKEYCODE
1 1
1
0
1
2
2 CARD16
4 0
24
GetModi®erMapping
1 119
1
2 1
1 1
1 n
2 CARD16
4 2n
24
8n LISTofKEYCODE

NoOperation

1

127

Success
Busy

Success

Busy
Failed

opcode

length of map
reguest length
map

unused, p=pad(n)

Reply
status

sequence number

reply length
unused

opcode
unused
request length

Reply

length of map
sequence number
reply length
unused

map

unused, p=pad(n)

opcode

keycodes-per-modifi er

request length
keycodes

Reply
status

sequence number

reply length
unused

opcode
unused
reguest length

Reply

keycodes-per-modifi er

sequence number

reply length
unused
keycodes

opcode
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1
2

4n

Events

1+n

KeyPress

ArBRADMAANPRPPE

RPEPNNNNN

2

KEYCODE

CARD16
TIMESTAMP
WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

INT16

INT16
SETofKEYBUTMASK
BOOL

KeyRelease

ARARNRPR

PEPNNNDNN

3

KEYCODE

CARD16
TIMESTAMP
WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

INT16

INT16
SETofKEYBUTMASK
BOOL

ButtonPress

ARABRNRPR

PEPNNNNN

4
BUTTON

CARD16

TIMESTAMP
WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

INT16

INT16
SETofKEYBUTMASK
BOOL

ButtonRelease

A DBNRPE

5

BUTTON
CARD16
TIMESTAMP
WINDOW

unused
request length
unused

code

detail

sequence number
time

root

event

child

root-x
root-y
event-x
event-y
state
same-screen
unused

code

detail

sequence number
time

root

event

child

root-x
root-y
event-x
event-y
state
same-screen
unused

code

detalil

sequence number
time

root

event

child

root-x
root-y
event-x
event-y
state
same-screen
unused

code

detail

sequence number
time

root
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4 WINDOW event
4 WINDOW child
0 None
2 INT16 root-x
2 INT16 root-y
2 INT16 event-x
2 INT16 event-y
2 SETofKEYBUTMASK state
1 BOOL same-screen
1 unused
MotionNotify
1 6 code
1 detail
0 Normal
1 Hint
2 CARD16 sequence number
4 TIMESTAMP time
4 WINDOW root
4 WINDOW event
4 WINDOW child
0 None
2 INT16 root-X
2 INT16 root-y
2 INT16 event-x
2 INT16 event-y
2 SETofKEYBUTMASK state
1 BOOL same-screen
1 unused
EnterNotify
1 7 code
1 detail
0 Ancestor
1 Virtual
2 Inferior
3 Nonlinear
4 NonlinearVirtual
2 CARD16 sequence number
4 TIMESTAMP time
4 WINDOW root
4 WINDOW event
4 WINDOW child
0 None
2 INT16 root-x
2 INT16 root-y
2 INT16 event-X
2 INT16 event-y
2 SETofKEYBUTMASK state
1 mode
0 Normal
1 Grab
2 Ungrab
1 same-screen, focus
#x01 focus (1isTrue, Ois False)
#x02 same-screen (1is True, 0 is False)
#XFC unused
LeaveNotify
1 8 code
1 detail
0 Ancestor
1 Virtual
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2 Inferior

3 Nonlinear
4 NonlinearVirtual
2 CARD16 sequence number
4 TIMESTAMP time
4 WINDOW root
4 WINDOW event
4 WINDOW child
0 None
2 INT16 root-x
2 INT16 root-y
2 INT16 event-x
2 INT16 event-y
2 SETofKEYBUTMASK state
1 mode
0 Normal
1 Grab
2 Ungrab
1 same-screen, focus
#x01 focus (1isTrue, Ois False)
#x02 same-screen (1is True, O is False)
#XFC unused
Focusin
1 9 code
1 detail
0 Ancestor
1 Virtua
2 Inferior
3 Nonlinear
4 NonlinearVirtua
5 Pointer
6 PointerRoot
7 None
2 CARD16 sequence number
4 WINDOW event
1 mode
0 Normal
1 Grab
2 Ungrab
3 WhileGrabbed
23 unused
FocusOut
1 10 code
1 detail
0 Ancestor
1 Virtua
2 Inferior
3 Nonlinear
4 NonlinearVirtua
5 Pointer
6 PointerRoot
7 None
2 CARD16 sequence number
4 WINDOW event
1 mode
0 Normal
1 Grab
2 Ungrab
3 WhileGrabbed
23 unused
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KeymapNotify

1 11 code

31 LISTofCARDS8 keys (byte for keycodes 0-7 is omitted)
Expose

1 12 code

1 unused

2 CARD16 sequence number

4 WINDOW window

2 CARD16 X

2 CARD16 y

2 CARD16 width

2 CARD16 height

2 CARD16 count

14 unused

GraphicsExposure

1 13 code
1 unused
2 CARD16 sequence number
4 DRAWABLE drawable
2 CARD16 X
2 CARD16 y
2 CARD16 width
2 CARD16 height
2 CARD16 minor-opcode
2 CARD16 count
1 CARDS major-opcode
11 unused
NoExposure
1 14 code
1 unused
2 CARD16 sequence number
4 DRAWABLE drawable
2 CARD16 minor-opcode
1 CARDS8 major-opcode
21 unused
VisibilityNotify
1 15 code
1 unused
2 CARD16 sequence number
4 WINDOW window
1 state
0 Unobscured
1 PartiallyObscured
2 FullyObscured
23 unused
CreateNotify
1 16 code
1 unused
2 CARD16 sequence number
4 WINDOW parent
4 WINDOW window
2 INT16 X
2 INT16 y
2 CARD16 width
2 CARD16 height
2 CARD16 border-width
1 BOOL override-redirect

153



DestroyNotify
1 17

CARD16
WINDOW
WINDOW

NN

UnmapNotify
18

CARD16
WINDOW
WINDOW
BOOL

PRADMNRR

MapNotify
19

CARD16
WINDOW
WINDOW
BOOL

PR DMRMNRRE

MapRequest
1 20

CARD16
WINDOW
WINDOW

NN

ReparentNotify
21

CARD16
WINDOW
WINDOW
WINDOW
INT16
INT16
BOOL

RPRNNDRANR R

Con®gureNotify
22

CARD16
WINDOW
WINDOW
WINDOW
0

INT16
INT16
CARD16
CARD16
CARD16

A BRABANRBR

NNDNDNN

unused

code

unused

sequence number
event

window

unused

code

unused

sequence number
event

window
from-confi gure
unused

code

unused

sequence number
event

window
override-redirect
unused

code

unused

sequence number
parent

window

unused

code

unused

sequence number
event

window

parent

X

y
override-redirect
unused

code

unused

sequence number
event

window
above-sibling

X
y
width

height
border-width
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1 BOOL

Con®gureRequest

1 23

1
Above
Below
Toplf
Bottomlf
Opposite

ArWNEFLO

CARD16

WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

CARD16

CARD16

CARD16

BITMASK

#x0001 X

#x0002 y

#x0004 width
#x0008 height
#x0010 border-width
#x0020 sibling
#x0040 stack-mode

AR BADN

NNNNNN

GravityNotify
1 24

CARD16
WINDOW
WINDOW
INT16
INT16

ENONDAN R

ResizeRequest
25

CARD16
WINDOW
CARD16
CARD16

NNNEANPRF P

Cir culateNotify
26

CARD16

WINDOW
WINDOW
WINDOW

RFRAARNRPR

0 Top
1 Bottom
15

override-redirect
unused

code
stack-mode

sequence number
parent

window

sibling

X

y

width

height
border-width
value-mask

unused

code

unused

sequence number
event

window

X

y
unused

code

unused

sequence number
window

width

height

unused

code

unused

sequence number
event

window

unused

place

unused
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CirculateRequest

RFARRNPRBR

15

27

CARD16
WINDOW
WINDOW

= O

PropertyNotify

RPRARRRNR R

15

28

CARD16
WINDOW
ATOM
TIMESTAMP

0
1

SelectionClear

ERAARNR P

29

CARD16
TIMESTAMP
WINDOW
ATOM

SelectionRequest

AADADN BANRR

I

30

CARD16
TIMESTAMP
0

WINDOW
WINDOW
ATOM

ATOM

ATOM

0

SelectionNotify

1 31
1
2 CARD16
4 TIMESTAMP
0
4 WINDOW
4 ATOM
4 ATOM
4 ATOM
0
8
ColormapNotify
1 32

Top
Bottom

NewValue
Deleted

CurrentTime

None

CurrentTime

None

code

unused

sequence number
parent

window

unused

place

unused

code

unused

sequence number
window

atom

time

state

unused

code

unused

sequence number
time

owner

selection

unused

code

unused

sequence number
time

owner
requestor
selection
target
property

unused

code

unused

sequence number
time

requestor
selection

target

property

unused

code
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1

2 CARD16

4  WINDOW

4 COLORMAP
0

1 BOOL

1
0
1

18

ClientMessage

1 33
1 CARDS8
2 CARD16
4  WINDOW
4  ATOM
20
MappingNotify

1 34
1
2 CARD16
1

0

1

2
1 KEYCODE
1 CARDS8
25

None

Uninstalled
Installed

Modifi er
Keyboard
Pointer

unused

sequence number
window
colormap

new
state

unused

code

format

sequence number
window

type

data

code

unused

sequence number
request

fi rst-keycode
count
unused
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Glossary

Access contol list

X maintains alist of hosts from which client programs can be run. By default, only pro-
rams on the local host and hosts specifi ed in aninitial list read by the server can use the
isplay. Clientson thelocal host can change this access control list. Some server imple-

mentations can also implement other authorization mechanisms in addition to or in place of

this mechanism. The action of this mechanism can be conditional based on the authoriza-
tion protocol name and data received by the server at connection setup.

Active gab
A grab is active when the pointer or keyboard is actually owned by the single grabbing

client.
Ancestors
If Wisaninferior of A, then A isan ancestor of W.
Atom
Anatomisa unéglue ID corresponding to astring name. Atoms are used to identify proper-
ties, types, and selections.
Background

An InputOutput window can have a background, which is defi ned as a pixmap. When
regions of the window have their contents lost or invalidated, the server will automatically
tile those regions with the background.

Backing store

When a server maintains the contents of awindow, the pixels saved off screen are known as
abacking store.

Bit gravity
When awindow is resized, the contents of the window are not necessarily discarded. Itis
possible to request that the server relocate the previous contents to some re?| on of the win-

dow (though no guarantees are made). This attraction of window contents for some loca-
tion of awindow is known as bit gravity.

Bit plane

When a pixmap or window is thought of as a stack of bitmaps, each bitmap is called a bit
plane or plane.

Bitmap
A bitmap is a pixmap of depth one.
Border

An InputOutput window can have a border of equal thickness on all four sides of the win-
dow. A pixmap defi nes the contents of the border, and the server automatically maintains
the contents of the border. Exposure events are never generated for border regions.

Button grabbing

Buttons on the pointer may be passively grabbed by aclient. When the button is pressed,
the pointer is then actively grabbed by the client.

Byte order

For image (pixmap/bitmap) data, the server defi nes the byte order, and clients with different
native byte ordering must swap bytes as necessary. For al other parts of the protocol, the
client defi nes the byte order, and the server swaps bytes as necessary.

Childr en
The children of awindow areitsfi rst-level subwindows.
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Client

An application program connects to the window system server by some interprocess com-

munication path, such as a TCP connection or a shared memory buffer. This programis

referred to as a client of the window system server. More precisely, the client isthe com-

munication path itself; a program with multiple paths open to the server is viewed as multi-

Ble clients by the protocol. Resource lifetimes are controlled by connection lifetimes, not
y program lifetimes.

Clipping r egion
In a graphics context, a bitmap or list of rectangles can be specifi ed to restrict output to a
particular region of the window. Theimage defi ned by the bitmap or rectanglesis called a
clipping region.

Colormap

A colormap consists of aset of entries defi ning color values. The colormap associated with
awindow is used to display the contents of the window; each pixel value indexes the col-
ormap to produce RGB values that drive the guns of amonitor. Depending on hardware
limitations, one or more colorm_aﬁs may beinstalled at one time, so that windows associ-
ated with those maps display with correct colors.

Connection

The interprocess communication path between the server and client program is known as a
connection. A client program typically (but not necessarily) has one connection to the
server over which requests and events are sent.

Containment
A window * contains’ the pointer if the window is viewable and the hotspot of the cursor is
within avisible region of the window or avisible region of one of itsinferiors. The border
of the window isincluded as part of the window for containment. The pointer is*in” a
window if the window contains the pointer but no inferior contains the pointer.

Coordinate system
The coordinate system has the X axis horizontal and the Y axis vertical, with the origin [0,
0] at the upper left. Coordinates are integral, in terms of pixels, and coincide with pixel
centers. Each window and pixmap has its own coordinate system. For awindow, the origin
isinside the border at the inside upper l€ft.

Cursor

A cursor isthe visible shape of the pointer on ascreen. It consists of a hot spot, a source
bitmap, a shape bitmap, and a pair of colors. The cursor defi ned for awindow controls the
visible appearance when the pointer is in that window.

Depth

The depth of awindow or pixmap is the number of bits pgcf)_ixel that it has. The depth of a
graphics context is the depth of the drawablesit can be used in conjunction with for graph-
ICs output.

Device

Keyboards, mice, tablets, track-balls, button boxes, and so on are all collectively known as
input devices. The core protocol only deals with two devices, *“the keyboard” and *'the
pointer.”

Dir ectColor

Dir ectColor isaclass of colormap in which a pixel value is decomposed into three sepa-
rate subfi elds for indexing. The fi rst subfi eld indexes an array to produce red intensity val-
ues. The second subfi eld indexes a second array to produce blue intensity values. The third
subfi eld indexes a third array to produce green intensity values. The RGB values can be
changed dynamically.

Display
A server, together with its screens and input devices, is called a display.

Drawable

Both windows and pixmaps can be used as sources and destinations in graphics operations.
These windows and pixmaps are collectively known as drawables. However, an Inpu-
tOnly window cannot be used as a source or destination in a graphics operation.
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Event

Clients are informed of information asynchronously by means of events. These events can
be generated either asynchronously from devices or as side effects of client requests.
Events are grouped into types. The server never sends eventsto a client unless the client
has specifi cially asked to be informed of that type of event. However, other clients can
force events to be sent to other clients. Events are typically reported relative to a window.

Event mask

Events are requested relative to awindow. The set of event typesthat a client requests rela-
tive to awindow is described by using an event mask.

Event synchronization

There are certain race conditions possible when demultiplexing device eventsto clients (in
particular deciding where pointer and keyboard events should be sent when in the middle of
window management operations). The event synchronization mechanism allows syn-
chronous processing of device events.

Event propagation

Device-related events propagate from the source window to ancestor windows until some
cl |e|nt _hi';\s expressed interest in handling that type of event or until the event is discarded
explicitly.

Event source
The window the pointer isin isthe source of a device-related event.
Exposure event

Servers do not guarantee to preserve the contents of windows when windows are obscured
or reconfi gured. Exposure events are sent to clients to inform them when contents of
regions of windows have been lost.

Extension

Named extensions to the core protocol can be defi ned to extend the system. Extension to
output requests, resources, and event types are all possible and are expected.

Focus windov
The focus window is another term for the input focus.
Font

A font isamatrix of glyphs (typically characters). The protocol does no trandation or
interpretation of character sets. The client simply indicates values used to index the glyph
array. A font contains additional metric information to determine interglyph and interline

spacing.
GC, GContext

GC and gecontext are abbreviations for graphics context.
Glyph

A glyphisanimage, typically of acharacter, in afont.
Grab

Keyboard keys, the keyboard, pointer buttons, the pointer, and the server can be grabbed for
exclusive use by aclient. In %eneral, these facilities are not intended to be used by normal
applications but are intended for various input and window managers to implement various
styles of user interfaces.

Graphics context

Various information for g?_raphi csoutput is stored in a graphics context such as foreground
pixel, background pixel, line width, clipping region, and so on. A graphlcs context can
only be used with drawables that have the same root and the same

context.

Gravity
See bit gravity and window gravity .

epth as the graphics
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GrayScale

GrayScale can be viewed as a degenerate case of PseudoColor, in which the red, green,
and blue valuesin any given colormap entry are equal, thus producing shades of gray. The
gray values can be changed dynamically.

Hotspot

A cursor has an associated hotspot that defi nes the point in the cursor corresponding to the
coordinates reported for the pointer.

Identi®er

An identifi er is aunique value associated with aresource that clients use to name that
resource. Theidentifi er can be used over any connection.

Inferiors

Theinferiors of awindow are al of the subwindows nested below it: the children, the chil-
dren’'s children, and so on.

Input focus

Theinput focusis normally awindow defi ni n%the scope for processing of keyboard input.
If agenerated keyboard event would normally be reported to this window or one of its infe-
riors, the event is reported normally. Otherwise, the event is reported with respect to the
focus window. Theinput focus also can be set such that all keyboard events are discarded
and such that the focus window is dynamically taken to be the root window of whatever
screen the pointer is on at each keyboard event.

Input manager
Control over keyboard input is typically provided by an input manager client.
InputOnly windo w

An InputOnly window isawindow that cannot be used for graphics requests. InputOnly
windows are invisible and can be used to control such things as cursors, input event genera-
tion, and grabbing. InputOnly windows cannot have InputOutput windows as inferiors.

InputOutput windo w

An InputOutput window is the normal kind of opaque window, used for both input and
'OL]ltpl_Jt. InputOutput windows can have both InputOutput and InputOnly windows as
inferiors.

Key grabbing

Keys on the keyboard can be passively grabbed by a client. When the key is pressed, the
keyboard is then actively grabbed by the client.

Keyboard grabbing

A client can actively grab control of the keyboard, and key events will be sent to that client
rather than the client the events would normally have been sent to.

Keysym
An encoding of asymbol on akeycap on akeyboard.
Mapped

A window is said to be mapped if amap call has been performed on it. Unmapped win-
dows and their inferiors are never viewable or visible.

Modi®er keys
Shift, Control, Meta, Super, Hyper, Alt, Compose, Apple, CapsLock, ShiftLock, and simi-
lar keys are called modifi er keys.
Monochrome
Monochromeis aspecial case of StaticGray in which there are only two colormap entries.
Obscure

A window is obscured if some other window obscuresit. Window A obscures window B if
both are viewable InputOutput windows, A is higher in the global stacking order, and the
rectangle defi ned by the outside edges of A intersects the rectangle defi ned by the outside
edges of B. Note the distinction between obscure and occludes. Also note that window
bp(%tlers areincluded in the calculation and that awindow can be obscured and yet still have
visibleregions.
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Occlude

A window is occluded if some other window occludes it. Window A occludes window B if
both are mapped, A is higher in the global stacking order, and the rectangle defined by the

outside edges of A intersects the rectangle defined by the outside edges of B. Note the dis-
tinlcti?n_between occludes and obscures. Also note that window borders are included in the
calculation.

Padding

Some padding bytes are inserted in the data stream to maintain alignment of the protocol
requests on natural boundaries. This increases ease of portability to some machine archi-
tectures.

Parent window
If C is achild of P, then P is the parent of C.
Passive gab

Grabbing a key or button is a passive grab. The grab activates when the key or button is
actually pressed.

Pixel value

A pixel is an N-bit value, where N is the number of bit planes used in a particular window
or pixmap (that is, N is the depth of the window or pixmap). For a window, a pixel value
indexes a colormap to derive an actual color to be displayed.

Pixmap

A pixmap is a three-dimensional array of bits. A pixmap is normally thought of as a two-
dimensional array of pixels, where each pixel can be a value from 0 to (2°N)-1 and where N
Ls_the depth (z axis) of the pixmap. A pixmap can also be thought of as a stack of N

itmaps.

Plane

When a pixmap or window is thought of as a stack of bitmaps, each bitmap is called a
plane or bit plane.

Plane mask

Graphics operations can be restricted to OV.“K affect a subset of bit planes of a destination.
A plane mask is a bit mask describing which planes are to be modified. The plane mask is
stored in a graphics context.

Pointer
The pointer is the pointing device attached to the cursor and tracked on the screens.
Painter grabbing

A client can actively grab control of the pointer. Then button and motion events will be
sent to that client rather than the client the events would normally have been sent to.

Painting device

A pointing device is typically a mouse, tablet, or some other device with effective dimen-
sional motion. There is only one visible cursor defined by the core protocol, and it tracks
whatever pointing device is attached as the pointer.

Property

Windows may have associated properties, which consist of a name, a tﬁpe, a data format,
and some data. The protocol places no interpretation on properties. They are intended as a
general-purpose naming mechanism for clients. For example, clients might use properties
to share information such as resize hints, program names, and icon formats with a window
manager.

Property list

(1j'he property list of a window is the list of properties that have been defined for the win-
oW.

PseudoColor

PseudoColoris a class of colormap in which a pixel value indexes the colormap to pro-
duce independent red, green, and blue values; that is, the coIorr_naP is viewed as an array of
triples (RGB values). The RGB values can be changed dynamically.
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Redirecting control

Window managers (or client programs) may want to enforce window layout policy in vari-

ousways. When aclient attempts to change the size or position of a window, the operation

may be redirected to a specifi ed client rather than the operation actually being performed.
Reply

Information requested by aclienetdprogram is sent back to the client with areply. Both

events and replies are multiplexed on the same connection. Most requests do not generate
replies, although some requests generate multiple replies.

Request

A command to the server is called arequest. Itisasingle block of data sent over a connec-
tion.

Resource

Windows, pixmaps, cursors, fonts, graphics contexts, and colormaps are Known as
resources. They al have unique identifi ers associated with them for naming purposes. The
lifetime of aresource usualy is bounded by the lifetime of the connection over which the
resource was created.

RGB values

Red, green, and blue (RGB) intensity values are used to defi ne color. These values are

always represented as 16-bit unsigned numbers, with 0 being the minimum intensity and

ﬁSSdS:S being the maximum intensity. The server scales the values to match the display
ardware.

Root

Theroot of a pixmap, colormap, or graphics context is the same as the root of whatever
drawable was used when the pixmap, colo_rmaﬁ, or graphics context was created. The root
of awindow is the root window under which the window was created.

Root window

Each screen has a root window covering it. It cannot be reconfi gured or unmapped, but it
otherwise acts as a full-fledged window. A root window has no parent.

Save £t

The save set of aclient isalist of other clients’ windows that, if they are inferiors of one of
the client’s windows at connection close, should not be destroyed and that should be
remapped if currently unmapped. Save sets are typlcall?/ used by window managersto
avoid lost windows if the manager terminates abnormally.

Scanline

A scanlineisalist of pixel or bit values viewed as a horizontal row (all values having the
samey coordinate) of an image, with the values ordered by increasing x coordinate.

Scanline order

An image represented in scanline order contains scanlines ordered by increasing y coordi-
nate.

Screen

A server can provide several independent screens, which typically have ph)(si cally indepen-
dent monitors. Thiswould be the expected confi guration when there is only asingle
keyboard and pointer shared among the screens.
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Selection

A selection can be thought of as an indirect property with dynamic type; that is, rather than
having the property stored in the server, it is maintained by some client (the ““owner’”). A
selection is global in nature and is thought of as belonging to the user (although maintained
by clients), rather than as being private to a particular window subhierarchy or SaeIpart_lcuIar
set of clients. When a client asks for the contents of a selection, it specifi es aselection
“target type”. Thistarget type can be used to control the transmitted representation of the
contents. For example, If the selection is**the last thing the user clicked on”” and that is
currently an image, then the targZet type mi %ht specify whether the contents of the |ma%e
should be sent in XY format or Z formet. he_tar%et type can also be used to control the
class of contents transmitted; for example, asking for the ““looks” (fonts, line spacing,
indentation, and so on) of a paragraph selection rather than the text of the paragraph. The
target type can also be used for other purposes. The protocol does not constrain the seman-
tics.

Server

The server provides the basic windowing mechanism. It handles connections from clients,
multiplexes graphics requests onto the screens, and demultiplexes input back to the appro-
priate clients.

Selrver grabbing

The server can be grabbed by asingle client for exclusive use. This prevents processing of
any requests from other client connections until the grab is completed. Thisistypically
only atransient state for such things as rubber-banding, pop-up menus, or to execute
requests indivisibly.

Sibling
Children of the same parent window are known as sibling windows.

Stacking order

Sibling windows may stack on top of each other. Windows above other windows both
obscure and occlude those lower windows. Thisis similar to paper on adesk. Therela-
tionship between sibling windows is known as the stacking order.

StaticColor
StaticColor can be viewed as a degenerate case of PseudoColorin which the RGB values
are predefi ned and read-only.
StaticGray
StaticGray can be viewed as a degenerate case of GrayScalein which the gray values are
predefi ned and read-only. The values are typically linear or near-linear increasing ramps.
Stipple

A stipPIe pattern is a bitmap that is used to tile aregion that will serve as an additional clip
mask tor afi Il operation with the foreground color.

String Equivalence

Two I1SO Latin-1 STRINGS values are considered equal if they are the same length and if
corresponding bytes are either equal or are equivalent as follows: decimal values 65 to 90
inclusive (characters A" to **Z"") are pairwise equivalent to decimal values 97 to 122
inclusive (characters*a’ to *z”’), decimal values 192 to 214 inclusive (characters “‘A

rave” to O diaeresis’) are pairwise equivalent to decimal values 224 to 246 inclusive

characters “*agrave’ to ‘o diaeresis’), and decimal values 216 to 222 inclusive (charac-
ters““O oblique” to “THORN") are pairwise equivalent to decimal values 246 to 254
inclusive (characters ‘o oblique” to “thorn’).

Tile
A pixmap can be replicated in two dimensions to tile aregion. The pixmap itself isalso
known as atile.
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Timestamp

A timestamp is atime value, expressed in milliseconds. It typically isthe time since the
last server reset. Timestamp values wrap around (after about 49.7 days). The server, given
its current time is represented by timestamp T, always interprets tlmeetama’os from clients by
treating half of the timestamp space as being earlier in timethan T and half of the times-
tamp space as being later in time than T. One timestamp value (named Curr entTime) is
never generated by the server. Thisvalueisreserved for usein requests to represent the
current server time.

TrueColor

TrueColor can be viewed as a degenerate case of Dir ectColor in which the subfi eldsin
the pixel value directly encode the corresponding RGB values; that is, the colormap has
predefi ned read-only RGB values. The values are typically linear or near-linear increasing
ramps.

Type
A typeisan arbitrary atom used to identify the interpretation of property data. Typesare
completely uninterpreted by the server and are solely for the benefi t of clients.

Viewable

A window isviewableif it and all of its ancestors are mapped. This does not imply that
any portion of the window is actually visible. Graphics requests can be performed on a
window when it is not viewable, but output will not be retained unless the server is main-
taining backing store.

Visible
A region of awindow is visible if someone looking at the screen can actually seeit; that is,
the window is viewable and the region is not occluded by any other window.

Window gravity

When windows are resized, subwindows may be repositioned automatically relativeto
some position in the window. This attraction of a subwindow to some part of its parent is
known as window gravity.

Window manager

Manipulation of windows on the screen and much of the user interface (policy) istypically
provided by awindow manager client.

XYFormat

The datafor apixmap issaid to be in XY format if it is organized as a set of bitmaps repre-
senting individual bit planes, with the planes appearing from most-signifi cant to least-sig-
nifi cant in bit order.

ZFormat

The datafor apixmap issaid to bein Z format if it is organized as a set of pixel valuesin
scanline order.
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