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1. Protocol Formats

Request Format

Every request contains an 8-bit major opcode and a 16-bit length field expressed in units of four
bytes. Eery request consists of four bytes of a header (containing the major opcode, the length
field, and a data byte) followed by zero or more additional bytes of data. The length field defines
the total length of the request, including the headlbe length field in a request must equal the
minimum length required to contain the request. If the specified length is smaller or larger than
the required length, an error is generated. Unused bytes in a request are not required to be zero.
Major opcodes 128 through 255 are reservedXtansions. Extensiorare intended to contain
multiple requests, so extension requests typical laa additional minor opcode encoded in the
second data byte in the request heatllenwveve, the placement and interpretation of this minor
opcode and of all other fields in extension requests are not defined by the core protocol. Every
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 field expressed in units of four bytes. Every reply consists of
32 hytes followed by zero or more additional bytes of data, as specified in the length field.

Unused bytes within a reply are not guaranteed to be zero. Every reply also contains the least sig-
nificant 16 bits of the sequence number of the corresponding request.

Error Format

Error reports are 32 bytes long. Every error includes an 8-bit error code. Error codes 128
through 255 are reserved fottensions. Esgry error also includes the major and minor opcodes

of the failed request and the least significant 16 bits of the sequence number of the Feguest.
the following errors (see section 4), the failing resource ID is also retudoéakmap, Cursor,
Drawable, Font, GContext, IDChoice, Pixmap, and Window. For Atom errors, the failing

atom is returnedFor Value errors, the failing value is returned. Other core errors return no addi-
tional data. Unused bytes within an error are not guaranteed to be zero.

Event Format

Events are 32 bytes long. Unused bytes withinventeare not guaranteed to be zero. Every

event contains an 8-bit type code. The most significant bit in this code is set Vfetitenas gen-

erated from &BendEventrequest. Egnt codes 64 through 127 are reserved for extensions,

although the core protocol does not define a mechanism for selecting interest westh e

Every core eent (with the exception oKeymapNotify) aso contains the least significant 16 bits

of the sequence number of the last request issued by the client that was (or is currently being) pro-
cessed by the server.

2. SyntacticConventions

The rest of this document uses the following syntactiverdions.

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

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

. In general, TYPESs are in uppercase &itkrnati veValues are capitalized.
. Requests in section 9 are described in the following format:
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argl: typel

argN: typeN

resultl: typel

resultM: 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 reported. -+ is used, then one or more replies can be gener-
ated for a single request.

. Events in section 11 are described in the following format:

EventName

valuel typel

valueN typeN

Description.

3. CommonTypes

Name \alue

LISTofFOO A type name of the form LISTofFOO means a counted list of elements of
type FOO. The size of the length field may vary (it is hot necessarily the
same size as a FOO), and in some cases, it may be implicit. It is fully
specified in Appendix B. Except where explicitly noted, zero-length lists
are lgd.

BITMASK The types BITMASK and LISTofVALUE are somewhat spechérious

LISTofVALUE requests contain arguments of the form:

value-maskBITMASK

value-list LISTofVALUE

These are used to alldhe client to specify a subset of a heterogeneous
collection of optional ayuments. Theaue-mask specifies which argu-
ments are to be provided; each such argument is assigned a unique bit
position. Theepresentation of the BITMASK will typically contain

more bits than there are definedwamnents. Thenused bits in the value-
mask must be zero (or the server generatsge error). Thevalue-list
contains one value for each bit set to 1 in the mask, from least significant
to most significant bit in the mask. Each value is represented with four
bytes, but the actual value occupies only the least significant bytes as
required. Thesalues of the unused bytes do not matter.
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Name \alue

OR A type of the form “T1 or ... or Thimeans the union of the indicated
types. Asingle-element type is\gn as he 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 PXMAP

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 LISTofVALUE)

BYTE 8-bitvaue

INT8 8-bit signed integer

INT16 16-bitsigned integer

INT32 32-bitsigned integer

CARDS 8-bitunsigned integer

CARD16 16-bitunsigned integer

CARD32 32-bitunsigned integer

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

DEVICEEVENT

KEYSYM
KEYCODE
BUTTON
KEYMASK
BUTMASK
KEYBUTMASK

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

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

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

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

CARDS8

CARDS

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

{ Button1, Button2, Button3, Button4, Button5}

KEYMASK or BUTMASK
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Name \alue
STRINGS LISTOfCARDS
STRING16 LISBfCHAR2B
CHAR2B [bytel,byte2: CARDS]
POINT [x,y: INT16]
RECTANGLE [x, y: INT16,

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

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

HOST [family: {Internet, InternetV6 , DECnet, Chaos}
address: LISTofBYTE]

The [x,y] coordinates of a RECTANGLE specify the upper-left corner.

The primary interpretation of large characters in a STRING16 is thattheomposed of two

bytes used to indea two-dimensional matrix, hence, the use of CHAR2B rather than CARD16.
This corresponds to the JIS/ISO method of indexing 2-byte characters. It is expected that most
large fonts will be defined with 2-byte matrix irxiteg. For large fonts constructed with linear
indexing, a CHARZ2B can be interpreted as a 16-bit number by treating bytel as the most signifi-
cant byte. This means that clients shouldags transmit such 16-bit character values most sig-
nificant byte first, as the server willvee byte-swap CHAR2B quantities.

The length, format, and interpretation of a HOST address are specific to the famBhésepe-
Hosts request).

4. Errors

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

tributes, ChangeGC, PoyText8, PdyText16, FreeColors, StoreColors, and ChangeKey-
boardControl .

The following error codes result from various requests as follows:

Error Description

Access An attempt is made to grab aybutton 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 that was created 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.
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Error

Description

Alloc

Atom

Colormap

Cursor

Drawable

Font

GContext

IDChoice

Implementation

Length

Match

Name
Pixmap

Request

The server failed to allocate the requested resource. Note that the
explicit listing of Alloc errors in request only gers allocation

errors at a very coarsevet and is not intended to wer all cases of a
server running out of allocation space in the middle of service. The
semantics when a server runs out of allocation space are left unspeci-
fied, but a server may generatedioc 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 defineboM.

A value for a COLORMAP argument does not name a defined COL-
ORMAP.

A value for a CURSOR argument does not name a defined CUR-
SOR.

A value for a DRAVABLE argument does not name a defined WIN-
DOW or PXMAP.

A value for a FONT argument does not name a defined FONT.

A value for a FONTABLE argument does not name a defined FONT
or a defined GCONTEXT.

A value for a GCONTEXT argument does not name a defined
GCONTEXT.

The value chosen for a resource identifier either is not included in the
range assigned to the client or is already in use.

The server does not implement some aspect of the requestver

that generates this error for a core request is deficient. As such, this
error is not listed for gnof the requests, but clients should be pre-
pared to recee 2uch errors and handle or discard them.

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

The length of a request exceeds the maximum length accepted by the
server.

An InputOnly window is used as a DRWABLE.

In a graphics request, the GCONTEXT argument does wette
same root and depth as the destination DRBLE argument.

Some argument (or pair of arguments) has the correct type and range,
but it fails to match in some other way required by the request.

A font or color of the specified name does not exist.
A value for a PIXMAP argument does not name a defined PIXMAP.
The major or minor opcode does not specify a valid request.
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Error Description

Value Some numeric value falls outside the range of values accepted by the
request. Unlesa ecific range is specified for an argument, the full
range defined by the argumeni/pe is accepted. Anargument
defined as a set of alternams typically can generate this error (due
to the encoding).

Window A value for a WINDQV argument does not name a defined WIN-
DOW.

Note

The Atom, Colormap, Cursor, Drawable, Font, GContext, Pixmap, and Win-
dow errors are also used when the argument type is extended by union with a set of
fixed alternaties, for example, <WIND®/ or PointerRoot or None>.

5. Keyboards

A KEYCODE represents a physical (or logicatykKeycodes lie in the incluge range [8,255].

A keycode value carries no intrinsic information, although server implementors may attempt to
encode geometry information (for example, matrix) to be interpreted in a server-dependent fash-
ion. Themapping betweendys and keycodes cannot be changed using the protocol.

A KEYSYM is an encoding of a symbol on the cap oéq K'he set of defined KEYSYMs

include the character sets Latin-1, Latin-2, Latin-3, Latin-4, Kana, Arabic, Cyrillic, Greek, Tech,
Special, Publish, APL, Hebne Thai, and Korean as well as a set of symbols common on
keyboards (Return, Help, Tab, and so on). KEYSYMs with the most significant bit (of the 29
bits) set are reserved as vendor-specific.

A list of KEYSYMs is associated with each KEYCODE. The list is intended teeyahe set of
symbols on the correspondingyk If the list (ignoring trailingNoSymbol entries) is a single
KEYSYM “ K", then the list is treated as if it were the ligt NoSymbolK NoSymbol'. If the
list (ignoring trailing NoSymbol entries) is a pair of KEYSYMK1 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 ligil' K2 K3NoSymbol”.
When an explicit “void’ element is desired in the list, the valMeidSymbol can be used.

The first four elements of the list are split inttgroups of KEYSYMs. Group 1 contains the

first and second KEYSYMs, Group 2 contains the third and fourth KEYS¥YM¢hin each

group, if the second element of the grouplSymbol, then the group should be treated as if the
second element were the same as the first element, except when the first element is an alphabetic
KEYSYM “ K" f or which both lowercase and uppercase forms are defined. In that case, the

group should be treated as if the first element were the lowercase fokh ahtl the second ele-

ment were the uppercase form a€™.

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

1 and Group 2 KEYSYMSs; no interpretation of other KEYSYMs in the list is defined. The modi-
fier state determines which group to use. Switching 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 modifierdMod1 throughMod5. This modifier is called

the “group modifier. For ary KEYCODE, Group 1 is used when the group madifier is off, and
Group 2 is used when the group modifier is on.
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The Lock modifier is interpreted as CapsLock when the KEYSYM named CAPS LOCK is
attached to some KEYCODE and that KEYCODE is attached tbdblke modifier The Lock
modifier is interpreted as ShiftLock when the KEYSYM named SHIFT LOCK is attached to
some KEYCODE and that KEYCODE is attached toltbek modifier If the Lock modifier
could be interpreted as both CapsLock and ShiftLock, the CapsLock interpretation is used.

The operation of “kypad’ keys is @ntrolled by the KEYSYM named NUM LOCK, by attach-

ing that KEYSYM to some KEYCODE and attaching that KEYCODE tpare of the modi-

fiers Mod1 throughMod5. This modifier is called the “humlock modifier' The standard

KEYSYMs with the prefix KEYPAD in their name are callede§pad’ KEYSYMs; these are
KEYSYMS with numeric value in the hexadecimal range #xFF80 to #xFFBD imelulsi addi-

tion, vendor-specific KEYSYMS in the hexadecimal range #x11000000 to #x1100FFFF are also
keypad KEYSYMs.

Within a group, the choice of KEYSYM is determined by applying the first rule that is satisfied
from the following list:

. The numlock modifier is on and the second KEYSYM igeyhkd KEYSYM. In this case,

if the Shift modifier is on, or if thd.ock modifier is on and is interpreted as ShiftLock,
then the first KEYSYM is used; otherwise, the second KEYSYM is used.

. The Shift andLock modifiers are both &f In this case, the first KEYSYM is used.
. The Shift modifier is off, and thé.ock modifier is on and is interpreted as CapsLock. In

this case, the first KEYSYM is used, but if that KEYSYM is lowercase alphabetic, then the
corresponding uppercase KEYSYM is used instead.

. The Shift modifier is on, and theock modifier is on and is interpreted as CapsLock. In
this case, the second KEYSYM is used, but if that KEYSYM is lowercase alphabetic, then
the corresponding uppercase KEYSYM is used instead.

. The Shift modifier is on, or th&eock modifier is on and is interpreted as ShiftLock, or
both. Inthis case, the second KEYSYM is used.

The mapping between KEYCODESs and KEYSYMs is not used directly by the server; it is merely
stored for reading and writing by clients.

6. Pointers
Buttons are alays numbered starting with one.

7. Predefined Atoms

Predefined atoms are not strictly necessary and may not be useful in all environments, but they
will eliminate manylnternAtom requests in most applications. Note thaytae predefined

only in the sense of having numeric values, not in the sense of having required semantics. The
core protocol imposes no semantics on these names, but semantics are specified in other X.Org
standards, such as theter-Client Communication Conventions Manaal theX Logical Font
Description Conventions

The following names he pedefined atomalues. Notehat uppercase and lowercase 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
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COPYRIGHT POINT UNDERLINE_THICKNESS
CURSOR POINT_SIZE VISUALID

CUT_BUFFERO PRIMARY WEIGHT

CUT_BUFFER1 QAD_WIDTH WINDOW

CUT_BUFFER2 RECANGLE WM_CLASS
CUT_BUFFER3 RESOLUTION WM_CLIENT_MACHINE
CUT_BUFFERA4 RESOURCE_MARNGER WM_COMMAND
CUT_BUFFERS5 RGB_BEST_MAP WM_HINTS
CUT_BUFFERG6 RGB_BLUE_MAP WM_ICON_NAME
CUT_BUFFER7 RGB_COLOR_MAP WM_ICON_SIZE
DRAWABLE RGB_DERULT_MAP WM_NAME

END_SRACE 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 conflicts with possible future names for which semantics might be imposed (either at the
protocol level or in terms of higher beel user interface models), names beginning with an under-
score should be used for atoms that aneaf@rito a particular vendor organization. © guaran-

tee no conflicts between vendors angenizations, additional prefixes need to be used. Wekye

the protocol does not define the mechanism for choosing suchegrefor names pviate to a

single application or end user but stored in globally accessible locations, it is suggested that two
leading underscores be usedYoid conflicts with other names.

8. ConnectionSetup
For remote clients, the X protocol can be built on top gof r@hiable byte stream.

Connection Initiation

The client must send an initial byte of data to identify the byte order to beyadpldhevalue

of the byte must be octal 102 or 154. The value 102 (ASCII uppercase B) means values are trans-
mitted most significant byte first, and value 154 (ASCII lowercase |) means values are transmitted
least significant byte first. Except where explicitly 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 server will be transmitted with this byte order.

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

protocol-major-version: CARD16
protocol-minor-version: CARD16
authorization-protocol-name: STRINGS
authorization-protocol-data: STRING8

The version numbers indicate what version of the protocol the client expects the server to imple-
ment.

The authorization name indicates what authorization (and authentication) protocol the client
expects the server to use, and the data is specific to that protocol. Specification of valid authoriza-
tion mechanisms is not part of the core X protodobkerver that does not implement the protocol

the client expects or that only implements the host-based mechanism may simply ignore this
information. Ifboth name and data strings are emihiig is to be interpreted as “no explicit
authorizatiori.
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Server Response
The client receies the following information at connection setup:
success: Failed, Success Authenticate}

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

protocol-major-version: CARD16
protocol-minor-version: CARD16
reason: STRINGS8

The client recaies the following additional data if the returned success valdeithenticate,
and further authentication negotiation is required:

reason: STRINGS

The contents of the reason string are specific to the authorization protocol in use. The semantics
of this authentication negotiation are not constrained, except that the negotiationemiustly
terminate with a reply from the server containing a success vakgglefl or Success

The client receies the following additional data if the returned success val&iessand the
connection is successfully established:

protocol-major-version: CARD16
protocol-minor-version: CARD16

vendor: STRINGS

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: {eastSignificant, MostSignificant}
pixmap-formats: LISTofFORMAT

roots: LISTofSCREEN

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

where:

FORMAT: [depth: CARDS,
bits-per-pixel: {1, 4, 8, 16, 24, 32}
scanline-pad: {8, 16, 32}]
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SCREEN: [root: WINDOW
width-in-pixels, height-in-pixels: CARD16
width-in-millimeters, height-in-millimeters: CARD16
allowed-depths: LISTofDEPTH
root-depth: CARD8
root-visual: VISUALID
default-colormap: COLORMAP
white-pixel, black-pixel: CARD32
min-installed-maps, max-installed-maps: CARD16
backing-stores: Never , WhenMapped, Always}
save-unders: BOOL
current-input-masks: SETofEVENT]

DEPTH: [depth: CARDS
visuals: LISTofVISUALTYPE]

VISUALTYPE: [visual-id: VISUALID
class: {StaticGray, StaticColor, TrueColor, GrayScale,
PseudoColor, DirectColor }
red-mask, green-mask, blue-mask: CARD32
bits-per-rgb-value: CARD8
colormap-entries: CARD16]

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

The protocol version numbers are an escape hatch in case future revisions of the protocol are nec-
essary In general, the major version would increment for incompatible changes, and the minor
version would increment for small upward compatible changes. Barring changes, the major ver-
sion will be 11, and the minor version will be 0. The protocol version numbers returned indicate
the protocol the server actually supports. This might not equal the version sent by the client. The
server can (but need not) refuse connections from clients that offer a different version than the
server supportsA server can (but need not) support more than one version simultaneously.

The vendor string ges ome identification of the owner of the server implementation. The ven-
dor controls the semantics of the release number.

The resource-id-mask contains a single contiguous set of bits (at least 18). The client allocates
resource IDs for types WIND®, PXMAP, CURSOR, FONTGCONTEXT, and COLORMAP

by choosing a value with only some subset of these bits set and ORing it with resource-id-base.
Only values constructed in this way can be used to name newly created reseerrttés oon-

nection. ResourckDs never havethe top three bits set. The client is not restricted to linear or
contiguous allocation of resource IDs. Once an ID has been freed, it can be reused. An ID must
be unique with respect to the IDs of all other resources, not just other resources of the same type.
However, note that the value spaces of resource identifiers, atoms, visualidgyagpohk are dis-
tinguished by context, and as such, are not required to be disjoint; for exampés, ugieric

value might be both a valid wingolD, a valid atom, and a valiceisym.

Although the server is in general responsible for byte-swapping data to match the client, images
are alvays transmitted and reaed in formats (including byte order) specified by the seriére

byte order for images is\gin by image-byte-order and applies to each scanline unit in XY format
(bitmap format) and to each pixel value in Z format.

10
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A bitmap is represented in scanline ordéach scanline is padded to a multiple of bits aergi

by bitmap-scanline-pad. The pad bits are of arbitraiye: Thescanline is quantized in multi-

ples of bits as gen by btmap-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 significant or most significant bit in the unit, aggby bhtmap-bit-order If a pixmap is

represented in XY format, each plane is represented as a bitmap, and the planes appear from most
significant to least significant 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 depth. An entry for a depth is includey $€eren supports that

depth, and all screens supporting that depth must support only that Z format for that depth. In Z
format, the pixels are in scanline ordeft to right within a scanline. The number of bits used to

hold each pixel is gen by hits-per-pivel. Bits-perpixel may be larger than strictly required by

the depth, in which case the least significant bits are used to hold the pixmap data, and the values
of the unused high-order bits are undefined. When the bits-per-pixel is 4, the order of nibbles in
the byte is the same as the image byte-ordéiren the bits-per-pixel is 1, the format is identical

for bitmap format. Each scanline is padded to a multiple of bitsvas by <anline-pad. When
bits-per-pixel is 1, this will be identical to bitmap-scanline-pad.

How a pointing device roams the screens is up to the server implementation and is transparent to
the protocol. No geometry is defined among screens.

The server may retain the recent history of pointer motion and do so to a finer granularity than is
reported byMotionNotify events. TheGetMotionEvents request makes such histonagable.
The motion-buffer-size ges the approximate maximum number of elements in the history buffer.

Maximum-request-length specifies the maximum length of a request accepted by thénserver
4-byte units. That is, length is the maximum value that can appear in the length field of a request.
Requests larger than this maximum generdterggth error, and the server will read and simply
discard the entire request. Maximum-request-length wilkgs be at least 4096 (that is, requests

of length up to and including 16384 bytes will be accepted by all servers).

Min-keycode and maxéycode specify the smallest and largesjdode values transmitted by the
server Min-keycode is neer less than 8, and maxeycode is neer greater than 255. Not all
keycodes in this range are required todeorresponding &ys.

Screen Information
The information that applies per screen is:

The allowed-depths specifies what pixmap and windepths are supported. Pixmaps are sup-
ported for each depth listed, and windows of that depth are supported if at least one visual type is
listed for the depthA pixmap depth of one iswabys supported and listed, but windows of depth

one might not be supported depth of zero is ner listed, but zero-deptmputOnly windows

are alvays supported.

Root-depth and root-visual specify the depth and visual type of the rootwviilinlth-in-pixels
and height-in-pixels specify the size of the root windwhich cannot be changed). The class of
the root windav is dways InputOutput . Width-in-millimeters and height-in-millimeters can be
used to determine the physical size and the aspect ratio.

The default-colormap is the one initially associated with the root windients with minimal
color requirements creating windows of the same depth as the root may want to allocate from this
map by default.

Black-pixel and white-pixel can be used in implementing a monochrome application. These pixel
values are for permanently allocated entries in thauetolormap. Thactual RGB values may
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be settable on some screens and, yncase, may not actually be black and white. The names are
intended to covey the expected relat intensity of the colors.

The border of the root windois initially a pixmap filled with the black-pet. Theinitial back-
ground of the root winde is a gxmap filled with some unspecified two-color pattern using
black-pixel and white-pixel.

Min-installed-maps specifies 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 specifies the maximum number of maps that might possibly be installed
simultaneouslydepending on their allocations. Multiple static-visual colormaps with identical
contents but differing in resource ID should be considered as a single map for the purposes of this
number For the typical case of a single hardware colormap, both values will be 1.

Backing-stores indicates when the server supports backing stores for this screen, although it may
be storage limited in the number of windows it can support at oncevetusaers isTr ue, the

server can support theveaunder mode irCreateWindow and ChangeWindowAttributes,

although again it may be storage limited.

The current-inputagents is whatGetWindowAttributes 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 gxel value indees a ®lormap to produce independent RGB values; the
RGB values can be changed dynamicalBrayScaleis treated in the same way Bseudo-
Color except which primary dvies the screen is undefined; thus, the client showldye store
the same value for red, green, and blue in colormBpsDirectColor, a gxel value is decom-
posed into separate RGB subfields, and each subfield separatgég ihéecolormap for the cor-
responding &lue. TheRGB values can be changed dynamicallyueColor is treated in the
same way a®irectColor except the colormap has predefined read-only R&Bes. Theseal-
ues are server-dependent but provide linear or near-linear increasing ramps in each primary.
StaticColor is treated in the same way BseudoColorexcept the colormap has predefined
read-only RGB values, which are server-depend8tdticGray is treated in the same way as
StaticColor except the red, green, and blue values are equal yosirggle 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 defin&drémtColor and Tr ueColor.
Each has one contiguous set of bits set to 1 with no intersections. Usually each mask has the
same number of bits set to 1.

The bits-per-rgb-value specifies the log base 2 of the number of distinct color intensity values
(individually) of red, green, and blue. This number need not bgaetation to the number of
colormap entries. Actual RGB values ar@ajs passed in the protocol within a 16-bit spectrum,
with 0 being minimum intensity and 65535 being the maximum intenGityhardware that pro-
vides a linear zero-based intensity ramp, the following relationship exists:

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

Colormap entries are inged from 0. The colormap-entries defines the numbevafadble col-
ormap entries in a newly created colormé&pr DirectColor and Tr ueColor, this will usually

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

CreateWindow

wid, parent WINDOW

class { InputOutput , InputOnly , CopyFromParent}
depth CARDS8

visual: VISUALID or CopyFromParent

X, y: INT16

width, height border-width CARD16
value-maskBITMASK

value-list LISTofVALUE

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

This request creates an unmapped wiwneind assigns the identifier wid to it.

A class ofCopyFromParent means the class is taken from the paréntlepth of zero for class
InputOutput or CopyFromParent means the depth is taken from the paréntisual of
CopyFromParent means the visual type is taken from the paré&t.classinputOutput , the
visual type and depth must be a combination supported for the screeMdtstaerror results).
The depth need not be the same as the parent, but the parent must not bdrgfut@ssy (or a
Match error results).For classinputOnly , the depth must be zero (oMatch error results),
and the visual must be one supported for the screenMaitéh error results). Howeer, the par-
ent can hee any @pth and class.

The server essentially acts asriputOnly windows do not exist for the purposes of graphics
requests, exposure processing, &hsibilityNotify events. AnInputOnly window cannot be
used as a dveable (as a source or destination for graphics requebtputOnly 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 axis vertical with the origin [0, 0] at
the upper-left cornerCoordinates are integral, in terms of pixels, and coincide with pixel centers.
Each windav and pixmap has its own coordinate systefar a window, the origin is inside the
border at the inside, upper-left corner.

The x and y coordinates for the windare relatve © the parens arigin and specify the position
of the upper-left outer corner of the wind¢not the origin). The width and height specify the
inside size (not including the border) and must be nonzero\alua error results). The border-
width for aninputOnly window must be zero (or Match error results).

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

The value-mask and value-list specify attributes of the wirtthat are to be explicitly initialized.
The possible values are:

Attrib ute Type

background-pixmap PIXMAP oNone or ParentRelative
background-pixel CARD32

border-pixmap PIXMAP oCopyFromParent
border-pixel CARD32

bit-gravity BITGRAVITY

13



X Protocol X11,Release 6.7 DRAFT

Attrib ute Type

win-gravity WINGRAVITY

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

backing-pixel CARD32

sase-under BOOL

event-mask SETofEVENT
do-not-propagate-mask  SETofDEVICEEVENT
overide-redirect BOOL

colormap COLORMAP ofCopyFromParent
cursor CURSOR oNone

The default values when attributes are not explicitly initialized are:

Attrib ute Default

background-pixmap None

border-pixmap CopyFromParent
bit-gravity Forget
win-gravity NorthWest
backing-store NotUseful
backing-planes all ones
backing-pixel zero

sase-under False

event-mask {} (empty set)
do-not-propagate-mask  {} (empty set)
overide-redirect False

colormap CopyFromParent
cursor None

Only the following attributes are defined floputOnly windows:

. win-gravity

. event-mask

. do-not-propagate-mask

. override-redirect

. cursor

It is aMatch error to specify another attributes foinputOnly windows.

If background-pixmap is gen, it overrides the default background-pixmap. The 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 may be faster than others. If background
None s specified, the windw has no defined background. If backgroupatentRelative is
specified, the parestbackground is used, but the windmust hae the same depth as the parent
(or aMatch error results). If the parent has backgrolNahe, then the windar will also hare
backgroundNone. A copy of the parens background is not made. The parsrickground is
reexamined each time the windbackground is required. If background-pixel isegi, it over-
rides the default background-pixmap angl Background-pixmap gen explicitly, and a pixmap
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of undefined size filled with background-pixel is used for the background. Range checking is not
performed on the background-pixel value; it is simply truncated to the appropriate number of bits.
For a ParentRelative background, the background tile originvays aligns with the parent’s
background tile origin. Otherwise, the background tile originviggd the windav origin.

When no valid contents argadlable for regions of a winde and the regions are either visible or
the server is maintaining backing store, the server automatically tiles the regions with the win-
dow’s background unless the winddias a background dfone. If the background idlone, the
previous screen contents from other windows of the same depth as theraiadamply left in
place if the contents come from the parent of the winoioan nferior of the parent; otherwise,

the initial contents of the exposed regions are undefined. Expasnits are then generated for
the regions, &en if the background idlone.

The border tile origin is mlays the same as the background tile origin. If border-pixmavés gi

it overrides the default bordgrixmap. Theborder pixmap and the windomust hae the same

root and the same depth (oMatch error results). Apsize pixmap can be used, although some
sizes may be faster than others CipyFromParent is given, the pareng border pixmap is

copied (subsequent changes to the pagéntder attribute do not affect the child), but the win-
dow must hae the same depth as the parent (dMatch 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 contents. If border-pixel is/gn, it overrides the default border-pixmap and
ary border-pixmap gien explicitly, and a pixmap of undefined size filled with border-pixel is

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

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

The bit-gravity defines which region of the windshould be retained if the windois resized,
and win-gravity defines lwothe windav should be repositioned if the parent is resized (GeB-
figureWindow request).

A backing-store oMWhenMapped advises the server that maintaining contents of obscured
regions when the winadois mapped would be beneficiah backing-store ofAlways advises the
server that maintaining contentgeg when the windw is unmapped would be beneficial. In this
case, the server may generate an exposerg when the windw is created. Avalue of NotUse-

ful advises the server that maintaining contents is unnecedtiaoygh a server may still choose
to maintain contents while the wingdds mapped. Notehat if the server maintains contents, then
the server should maintain complete contents not just the region within the parent boundaries,
eva if the windav is larger than its parent. While the server maintains contents, exposate e
will not normally be generated, but the server may stop maintaining contenystiaten

If save-under isTrue, the server is advised that when this wiwde mapped, saving the contents
of windows it obscures would be beneficial.

When the contents of obscured regions of a wind@ being maintained, regions obscured by
noninferior windows are included in the destination (and source, when themimthe source)
of graphics requests, but regions obscured by inferior windows are not included.

The backing-planes indicates (with bits set to 1) which bit planes of thewvimald dynamic

data that must be preserved in backing-stores and dusiegisders. Thédacking-pixel speci-
fies what value to use in planes not@ed by backing-planes. The server is free tesaly the
specified bit planes in the backing-store aeaander and regenerate the remaining planes with
the specified pixelalue. Ary bits beyond the specified depth of the winda these values are
simply ignored.
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The event-mask defines whichvents the client is interested in for this wind¢or for some eent
types, inferiors of the windw). Thedo-not-propagate-mask defines whisergs should not be
propagated to ancestor windows when no client hasvdm g/pe selected in this windo

The override-redirect specifies whether map and configure requests on thiswdnolold oser-
ride aSubstructureRedirect on the parent, typically to inform a windonanager not to tamper
with the windav.

The colormap specifies the colormap that best reflects the true colors of thevwisaeers
capable of supporting multiple hardware colormaps may use this information, anevwiate
agers may use it fdnstallColormap requests. Theolormap must hae the same visual type
and root as the winao(or aMatch error results). IfCopyFromParent is specified, the parent’s
colormap is copied (subsequent changes to the paetdfmap attribute do not affect the child).
However, the windav must hae the same visual type as the parent (dMaich error results),

and the parent must notygaa ®lormap ofNone (or aMatch error results).For an explanation

of None, see FreeColormap request. Theolormap is copied by sharing the colormap object
between the child and the parent, not by making a compleyeofdipe colormap contents.

If a cursor is specified, it will be used wheeethe pointer is in the winda If None s speci-
fied, the parens 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 drawing into the background or border pixmap has an undefined effect on the window
state. Theserver might or might not mala opy of the pixmap.

ChangeWindowAttributes

window. WINDOW
value-maskBITMASK
value-list LISTofVALUE

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

The value-mask and value-list specify which attributes are to be changed. The values and restric-
tions are the same as fGreateWindow.

Setting a n& background, whether by background-pixmap or background-pixetkides any
previous background. Setting ambordet whether by border-pixel or border-pixmapgerides
ary previous border.

Changing the background does not cause the wirdatents to be changed. Setting the border
or changing the background such that the border tile origin changes causes the border to be
repainted. Changintihhe background of a root windao None or ParentRelative restores the
default background pixmap. Changing the border of a root windeCopyFromParent

restores the default border pixmap.

Changing the win-gravity does not affect the current position of the windo

Changing the backing-store of an obscured winttoWhenMapped or Always or changing
the backing-planes, backing-pixel, ovsainder of a mapped windomay hare o immediate
effect.
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Multiple clients can select input on the same window; thedntemasks are disjoint. When an
event is generated, it will be reported to all interested clients. Mewenly one client at a time
can select foSubstructureRedirect, only one client at a time can select fResizeRedirect

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

There is only one do-not-propagate-mask for a windaot one per client.

Changing the colormap of a wingdby defining a & map, not by changing the contents of the
existing map) generates@olormapNotify event. Changinghe colormap of a visible window
might hare o immediate effect on the screen ($estallColormap request).

Changing the cursor of a root winddo None restores the default cursor.

The order in which attributes are verified and altered is sdeendent. l&n error is generated,
a wbset of the attributes mayJealeen altered.

GetWindowAttributes
window. WINDOW

—

visual: VISUALID

class: {inputOutput , InputOnly }

bit-gravity: BITGRAVITY

win-gravity: WINGRAVITY

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

backing-pixel: CARD32

save-under: BOOL

colormap: COLORMAP oNone
map-is-installed: BOOL

map-state: Ynmapped, Unviewable, Viewable}
all-event-masks, youraent-mask: SETofEVENT
do-not-propagate-mask: SETofDEVICEEVENT
overide-redirect: BOOL

Errors: Window

This request returns the current attributes of the winddwindow is Unviewable if it is
mapped but some ancestor is unmapped. vditemasks is the inclug-OR of all eent masks
selected on the wingoby dients. Your-event-mask is theent mask selected by the querying
client.

DestroyWindow
window. WINDOW
Errors: Window

If the argument windw is mapped, artdnmapWindow request is performed automaticallihe
window and all inferiors are then destroyed, anDestroyNotify 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 windbefore being generated on the window
itself. Theordering among siblings and across subhierarchies is not otherwise constrained.

Normal exposure processing on formerly obscured windows is performed.
If the window is a oot windaw, this request has no effect.

DestroySubwindows
window. WINDOW
Errors: Window

This request performsRestroyWindow request on all children of the winapin bottom-to-top
stacking order.

ChangeSa&eSet

window. WINDOW
mode { Insert, Delete}

Errors:
Match, Value, Window

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

When windows are destroyed, the server automaticallyvesioem from the sze-set.

ReparentWindow

window, parent WINDOW
X, y:INT16

Errors: Match, Window

If the windov is mapped, artUnmapWindow request is performed automatically first. The win-
dow is then remweed from its current position in the hieragchnd is inserted as a child of the
specified parent. The x and y coordinates are vel#dithe parens aigin and specify the new
position of the upper-left outer corner of the windorhe windav is placed on top in the stack-
ing order with respect to siblings. ReparentNotify event is then generated. Theearide-redi-
rect attribute of the windwis passed on in thisvent; a value ofTr ue indicates that a window
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 windows is performed. The server might not
generate exposureeants for regions from the initial unmap that are immediately obscured by the
final map.

A Match error is generated if:
. The naev 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 windwv is not.

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

MapWindow
window. WINDOW
Errors: Window

If the window is dready mapped, this request has no effect.

If the override-redirect attribute of the windois False and some other client has selecBub-
structureRedirect on the parent, thenMapRequestevent is generated, but the window
remains unmapped. Otherwise, the wiwds mapped, and &MapNotify event is generated.

If the windaw is now viewable and its contents t@ keen discarded, the wingas tiled with its
background (if no background is defined, the existing screen contents are not altered), and zero or
more exposurevents are generated. If a backing-store has been maintained while the window

was unmapped, no exposureeats are generated. If a backing-store wilviime maintained, a
full-window exposure is alays generated. Otherwise, only visible regions may be reported.

Similar tiling and exposure takdace 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 windaw is dready unmapped, this request has rieatf Otherwisethe windav is
unmapped, and adnmapNotify event is generated. Normal exposure processing on formerly
obscured windows is performed.

UnmapSubwindows
window. WINDOW
Errors: Window
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This request performs donmapWindow request on all mapped children of the wiwgdm bot-
tom-to-top stacking order.

ConfigureWindow

window. WINDOW
value-maskBITMASK
value-list LISTofVALUE

Errors: Match, Value, Window

This request changes the configuration of the windthe value-mask and value-list specify
which values are to bewgin. Thepossible values are:

Attrib ute Type

X INT16

y INT16
width CARD16
height CARD16
border-width 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 values not specified are taken from
the existing geometry of the windo Note that changing just the border-widthvesithe outer-

left corner of the windw in a fixed position but mees the absolute position of the windmadri-

gin. Itis aMatch error to attempt to makthe border-width of atnputOnly window nonzero.

If the override-redirect attribute of the windois False and some other client has selecgub-
structureRedirect on the parent, £onfigureRequestevent is generated, and no further pro-
cessing is performed. Otherwise, the following is performed:

If some other client has selectBésizeRedirecton 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 instead. Note that treerimle-redirect attribute of the windohas no effect
on ResizeRedirectand thatSubstructureRedirect on the parent has precedengerdresiz-
eRedirecton the windav.

The geometry of the windwis changed as specified, the winds restacked among siblings,

and aConfigureNotify event is generated if the state of the windactually changes. If the

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

affected, according to their win-gravitExposure processing is performed on formerly obscured
windows (including the winde itself and its inferiors if regions of them were obscured but now
are not). Exposure processing is also performed pmewn 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 but the windois moved or its border is
changed, then the contents of the windoe not lost but mee with the windav. Changing the
inside width or height of the winglocauses its contents to be vad or lost, depending on the

20



X Protocol X11,Release 6.7 DRAFT

bit-gravity of the windw. It also causes children to be reconfigured, depending on their win-
gravity. For a change of width and height of W and H, we define the [x, y] pairs as:

Dir ection Deltas

NorthWest [0, O]

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

SouthEast  [W, H]

When a windw with one of these bit-gravities is resized, the corresponding pair defines the
change in position of each pixel in the wimdowhen a windw with one of these win-gravities
has its parent windoresized, the corresponding pair defines the change in position of the win-
dow within the parent. This repositioning generatéSravityNotify event. GravityNotify

events are generated after tB@nfigureNotify event is generated.

A gravity of Static indicates that the contents or origin should notenelative © the origin of

the root windav. If the change in size of the winglas coupled with a change in position of [X,

Y], then for bit-gravity the change in position of each pixel is [-X, —=Y] and for win-gravity the
change in position of a child when its parent is so resized is [-X, —Y]. Not&Stati¢ gravity

still only takes effect when the width or height of the winde changed, not when the windds

simply moved.

A bit-gravity of Forget indicates that the windocontents are alays discarded after a size

change, een if backing-store or s&-under has been requested. The wimdotiled with its

background (except, if no background is defined, the existing screen contents are not altered) and
Zero or more exposureents are generated.

The contents and borders of inferiors are not affected by their Eoggravity. A server is
permitted to ignore the specified bit-gravity and Eerget instead.

A win-gravity of Unmap is like NorthWest, but the child is also unmapped when the parent is
resized, and aklnmapNotify event is generatedlUnmapNotify events are generated after the
ConfigureNotify event is generated.

If a sibling and a stack-mode are specified, the windaestacked as follows:

Above The windav is placed just abee the sibling.

Below The windav is placed just bela the sibling.

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

BottomlIf If the window occludes the sibling, then the windds placed at the bottom

of the stack.

Opposite If the sibling occludes the windg then the windw is placed at the top of
the stack. Otherwise, if the windiaccludes the sibling, then the windas
placed at the bottom of the stack.
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If a stack-mode is specified but no sibling is specified, the winsleestacked as follows:

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

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

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

BottomlIf If the window occludes ay sibling, then the windw is placed at the bottom

of the stack.

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

Itis aMatch error if a sibling is specified without a stack-mode or if the windonot actually a
sibling.

Note that the computations f8ottomlIf , Toplf , and Opposite are performed with respect to the
window’s final geometry (as controlled by the other arguments to the request), not to its initial
geometry.

Attempts to configure a root windchaveno effect.

CirculateWindow
window. WINDOW
direction: { RaiseLowest LowerHighest}

Errors: Value, Window

If some other client has select8dbstructureRedirect on the windw, then aCircu-
lateRequestevent is generated, and no further processing is performed. Otherwise, the following
is performed, and then@irculateNotify event is generated if the windois actually restacked.

For RaiseLowest CirculateWindow raises the lowest mapped child (if any) that is occluded by
another child to the top of the stadkor LowerHighest, CirculateWindow lowers the highest
mapped child (if any) that occludes another child to the bottom of the stack. Exposure processing
is performed on formerly obscured windows.

GetGeometry
drawable DRAWABLE

—

root: WINDOW

depth: CARDS

X, y¥: INT16

width, height, border-width: CARD16

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

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

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

QueryTree
window. WINDOW

—

root: WINDOW
parent: WINDQV or None
children: LISTofWINDOW

Errors: Window

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

InternAtom

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 notxst. Thestring should use the ISO Latin-1 encoding. Uppercase and lower-
case matter.

The lifetime of an atom is not tied to the interning client. Atoms remain defined until server reset
(see section 10).

GetAtomName
atom ATOM

—

name: STRINGS8
Errors: Atom

This request returns the name for theegiatom.
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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 specified windthe type is uninterpreted by the server.
The format specifies whether the data should be viewed as a list of 8-bit, 16-bit, or 32-bit quanti-
ties so that the server can correctly byte-swap as necessary.

If the mode isReplace the previous property value is discarded. If the mod&répend or

Append, then the type and format must match the existing property valueatchn error

results). Ifthe property is undefined, it is treated as defined with the correct type and format with

zero-length dataFor Prepend, the data is tacked on to the beginning of the existing data, and for
Append, it is tacked on to the end of the existing data.

This request generatedaopertyNotify event on the windw.

The lifetime of a property is not tied to the storing client. Properties remain until explicitly
deleted, until the winde is destroyed, or until server reset (see section 10).

The maximum size of a property is server-dependent and may vary dynamically.

DeleteProperty

window. WINDOW
property. ATOM

Errors: Atom, Window

This request deletes the property from the specified wiriitkdve property exists and generates a
PropertyNotify event on the windar unless the property does not exist.

GetProperty

window. WINDOW

property. ATOM

type: ATOM or AnyPropertyType
long-offsetlong-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 specified property does not exist for the specified winthen the return type iSone, the

format and bytes-after are zero, and the value is enpty delete argument is ignored in this

case. Ifthe specified property exists but its type does not match the specified type, then the return
type is the actual type of the propethe format is the actual format of the propertywéneero),

the bytes-after is the length of the property in bytesen(& the format is 16 or 32), and the value

is empty The delete argument is ignored in this case. If the specified property exists and either
AnyPropertyType is specified or the specified type matches the actual type of the pytipemty

the return type is the actual type of the propéig format is the actual format of the property

(never zero), and the bytes-after and value are as followsngi

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

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

The returned value starts at byte ndlén the property (indexing from 0), and its length in bytes
is L. However, it is a Value error if long-offset is gien such that L is ngaive. The value of
bytes-after is A, giving the number of trailing unread bytes in the stored proffetglete is

True and the bytes-after is zero, the property is also deleted from thewyiattba Proper-
tyNotify event is generated on the wingo

RotateProperties

window. WINDOW
delta: INT16
properties LISTofATOM

Errors: Atom, Match, Window

If the property names in the list are viewed as being numbered starting from zero, and there are N
property names in the list, then the value associated with property name | becomes the value asso-
ciated with property name (I + delta) mod N, for all | from zero to N — 1. The effect is to rotate

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

for nggative celta).

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 defined for the win-
dow, aMatch error is generated. If aAtom or Match error is generated, no properties are
changed.
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ListProperties
window. WINDOW
atoms: LISTofAOM
Errors: Window

This request returns the atoms of properties currently defined on theawindo

SetSelectionOwner

selection ATOM
owner. WINDOW or None
time: TIMESTAMP or CurrentTime

Errors: Atom, Window

This request changes the owrmyner windav, and last-change time of the specified selection.

This request has no effect if the specified time is earlier than the current last-change time of the
specified selection or is later than the current server time. Otherwise, the last-change time is set
to the specified time witRurrentTime replaced by the current server time. If the owner win-

dow is gecified asNone, then the owner of the selection becorheme (that is, no owner).
Otherwise, the owner of the selection becomes the clentiing the request. If the weowner
(whether a client oNone) is not the same as the current owner and the current owner is not

None, then the current owner is senSalectionClearevent.

If the client that is the owner of a selection is later terminated (that is, its connection is closed) or
if the owner windw it has specified in the request is later destroyed, then the owner of the selec-
tion automatically reerts to None, but the last-change time is not affected.

The selection atom is uninterpreted by the serVee owner windw is returned by th&etSe-
lectionOwner request and is reported 8electionRequestind SelectionClearevents.

Selections are global to the server.

GetSelectionOwner
selection ATOM

—

owner: WINDOW or None
Errors: Atom

This request returns the current owner windad the specified selection, if gnlf None s
returned, then there is no owner for the selection.
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ConvertSelection

selectiontarget: ATOM

property. ATOM or None
requestor WINDOW

time: TIMESTAMP or CurrentTime

Errors: Atom, Window

If the specified selection has an owrtbe server sends®electionRequesevent to that owner.
If no owner for the specified selection exists, the server gener&sa@ionNotify event to the
requestor with propertilone. The arguments are passed on unchanged in either ofdfits.e

SendEvent

destination WINDOW or PainterWindow or InputFocus
propagate BOOL

event-mask SETOfEVENT

ewvent <normal-e&ent-format>

Errors: Value, Window

If PointerWindow is specified, destination is replaced with the wimdloat the pointer is in. If
InputFocus is specified and the focus wind@ontains the pointedestination is replaced with
the windav that the pointer is in. Otherwise, destination is replaced with the focuswindo

If the event-mask is the empty set, then tiverd is sent to the client that created the destination
window. If that client no longer exists, ngeat is sent.

If propagate igalse, then the eent is sent toeery client selecting on destinationyaof the
event types in gent-mask.

If propagate isTr ue 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 intervening wingidas that type in its do-not-propa-
gate-mask. Ifno such windw exists or if the windw is an ancestor of the focus wingoand
InputFocus was aiginally specified as the destination, then theneis not sent to anclients.
Otherwise, thewent is reported towery client selecting on the final destinatioryan the types
specified in vent-mask.

The e/ent code must be one of the cokers or one of thevents defined by an extension (or a
Value error results) so that the server can correctly byte-swap the contents as nedéssary
contents of thewvent are otherwise unaltered and unchecked by the server except to force on the
most significant bit of thevent code and to set the sequence number intre eorrectly.

Active gabs are ignored for this request.
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GrabPointer

grab-window WINDOW

owner-eventsBOOL

event-mask SETofPOINTEREVENT
pointer-modekeyboard-mode{ Synchronous Asynchronous}
confine-to WINDOW or None

cursor: CURSOR orNone

time: TIMESTAMP or CurrentTime

—

status: SuccessAlreadyGrabbed, Frozen, InvalidTime , NotViewable}
Errors: Cursor, Value, Window

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

If owner-events isFalse, al generated pointervents are reported with respect to grab-window
and are only reported if selected we@-mask. Ifowner-events isTrue and a generated pointer
event would normally be reported to this client, it is reported norm&@iyerwise, theeent is
reported with respect to the grab-wimdand is only reported if selected byeat-mask. ©Br
either value of ownervents, unreportedvents are simply discarded.

If pointer-mode isAsynchronous, pointer ezent processing continues normalllf the pointer is
currently frozen by this client, then processing of pointents is resumed. If pointer-mode 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 server until the grabbing client issues a releasing
AllowEvents request or until the pointer grab is released. Actual pointer changes are not lost
while the pointer is frozen. Tlere simply queued for later processing.

If keyboard-mode iAsynchronous, keyboard @ent processing is unaffected by &etion of the
grah If keyboard-mode isSynchronous the state of thedyboard (as seen by means of the pro-
tocol) appears to freeze, and no furtheyldoard &ents are generated by the server until the grab-
bing client issues a releasiddlowEvents request or until the pointer grab is released. Actual
keyboard changes are not lost while tlegtdoard is frozen. Theare simply queued for later pro-
cessing.

If a cursor is specified, then it is displayedaéless of what winde the pointer is in. If no cur-
sor is specified, then when the pointer is in grab-windoone of its subwindows, the normal
cursor for that winda is displayed. Otherwisehe cursor for grab-windwois displayed.

If a confine-to windw is specified, then the pointer will be restricted to stay contained in that
window. The confine-to winde need hae ro relationship to the grab-windo If the pointer is

not initially in the confine-to winda, then it is warped automatically to the closest edge (and
enter/leae esents are generated normally) just before the grababes. Ifthe confine-to window

is subsequently reconfigured, the pointer will be warped automatically as necessary to keep it
contained in the winda

This request generat&nterNotify and LeaveNotify events.

The request fails with statudreadyGrabbed if the pointer is actiely grabbed by some other
client. Therequest fails with statusrozen if the pointer is frozen by an aeéi gab of another
client. Therequest fails with statudotViewable if grab-windaw or confine-to windav is not
viewable or if the confine-to winde lies completely outside the boundaries of the root windo
The request fails with statusvalidTime if the specified time is earlier than the last-pointer-grab
time or later than the current server time. Otherwise, the last-pointer-grab time is set to the
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specified time, wittCurrentTime replaced by the current server time.

UngrabPointer
time: TIMESTAMP or CurrentTime

This request releases the pointer if this client has iteigtjrabbed (from eitheGrabPointer or
GrabButton or from a normal button press) and releasgsgapued gents. Therequest has no
effect if the specified time is earlier than the last-pointer-grab time or is later than the current
server time.

This request generat&nterNotify and LeaveNotify events.

An UngrabPointer request is performed automatically if thesg windowv or confine-to window
for an actve pointer grab becomes not weble or if windaw reconfiguration causes the confine-
to window to lie completely outside the boundaries of the root windo

GrabButton

modifiers SETofKEYMASK or AnyMadifier

button: BUTTON or AnyButton

grab-window WINDOW

owner-eventsBOOL

event-mask SETofPOINTEREVENT
pointer-modekeyboard-mode{ Synchronous Asynchronous}
confine-to WINDOW or None

cursor: CURSOR orNone

Errors: Access Cursor, Value, Window

This request establishes a pasgrah In the future, the pointer is aedy grabbed as described

in GrabPointer, the last-pointer-grab time is set to the time at which the button was pressed (as
transmitted in th&uttonPress event), and theButtonPressevent is reported if all of the follow-

ing conditions are true:

. The pointer is not grabbed and the specified button is logically pressed when the specified
modifier keys ae logically down, and no other buttons or modifieykae logically down.

. The grab-windw contains the pointer.
. The confine-to windw (if any) is vievable.

. A passie gab on the same buttomik combination does not exist onyaancestor of grab-
window.

The interpretation of the remaining arguments is the same & dbPointer. The actve gab

is terminated automatically when the logical state of the pointer has all buttons released, indepen-
dent of the logical state of modifieeys. Notethat the logical state of a device (as seen by means

of the protocol) may lag the physical state if devieeneprocessing is frozen.

This request werrides all previous pas& gabs by the same client on the same butmntkm-
binations on the same wingo A modifier of AnyModifier is equvalent to issuing the request
for all possible modifier combinations (including the combination of no modifiers). It is not
required that all specified modifiersvieawurrently assigneddycodes. Abutton of AnyButton is
equivalent to issuing the request for all possiblgtbns. Otherwisét is not required that the
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button specified currently be assigned to a physical button.

An Accesserror is generated if some other client has already iss@dtzButton request with
the same buttondy combination on the same wingo When usingAnyModifier or AnyBut-
ton, the request fails completely (no grabs are established), aAdcasserror is generated if
there is a conflicting grab for yweombination. Theequest has no effect on an eetgab.

UngrabButton

modifiers SETofKEYMASK or AnyMadifier
button: BUTTON or AnyButton
grab-window WINDOW

Errors: Value, Window

This request releases the pasdiutton/key mwmbination on the specified wingdaf it w as

grabbed by this clientA modifiers argument oAnyModifier is equvalent to issuing the request
for all possible modifier combinations (including the combination of no modifiérbutton of
AnyButton is equvalent to issuing the request for all possiblgtbns. Theequest has no effect
on an actie gab.

ChangeActivePaointerGrab

ewent-mask SETofPOINTEREVENT
cursor. CURSOR orNone
time: TIMESTAMP or CurrentTime

Errors: Cursor, Value

This request changes the specified dynamic parameters if the pointerdy gctibbed by the

client and the specified time is no earlier than the last-pointer-grab time and no later than the cur-
rent server time. The interpretation @ket-mask and cursor are the same aGiiabPointer .

This request has no effect on the parametersyopassve gabs established witGrabButton .

GrabKeyboard

grab-window WINDOW

owner-eventsBOOL

pointer-modekeyboard-mode{ Synchronous Asynchronous}
time: TIMESTAMP or CurrentTime

status: SuccessAlreadyGrabbed, Frozen, InvalidTime, NotViewable}
Errors: Value, Window

This request aately grabs control of thedyboard. Furthekey events are reported only to the
grabbing client. This request@rides a active keyboard grab by this client.

If owner-events isFalse, dl generated &y events are reported with respect to grab-windadf
owner-e/ents isTr ue and if a generatedel event would normally be reported to this client, it is
reported normally Otherwise, thewent 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 processingybdard @ents is resumed. If
keyboard-mode isSynchronous the state of thedyboard (as seen by means of the protocol)
appears to freeze. No furthezyboard &ents are generated by the server until the grabbing client
issues a releasingllowEvents request or until thedsboard grab is released. Actuaykoard
changes are not lost while theykoard is frozen. Theare simply queued for later processing.

If pointer-mode isAsynchronous, pointer ezent processing is unaffected by &etion of the

grah If pointer-mode isSynchronous the state of the pointer (as seen by means of the protocol)
appears to freeze. No further pointeerds are generated by the server until the grabbing client
issues a releasingllowEvents request or until thedgboard grab is released. Actual pointer
changes are not lost while the pointer is frozen.yTne simply queued for later processing.

This request generaté®cusin and FocusOut events.

The request fails with statudreadyGrabbed if the keyboard is actiely grabbed by some other
client. Therequest fails with statuBrozen if the keyboard is frozen by an aeti gab of another
client. Therequest fails with statudotViewable if grab-windaw is not viewable. Therequest
fails with statusinvalidTime if the specified time is earlier than the lasiboard-grab time or
later than the current server time. Otherwise, the legidard-grab time is set to the specified
time with CurrentTime replaced by the current server time.

UngrabKeyboard
time: TIMESTAMP or CurrentTime

This request releases theykoard if this client has it agtly grabbed (as a result of either
GrabKeyboard or GrabKey) and releases grmueued gents. Therequest has no effect if the
specified time is earlier than the lagtylioard-grab time or is later than the current server time.

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 orAnyKey

modifiers SETofKEYMASK or AnyMadifier

grab-window WINDOW

owner-eventsBOOL

pointer-modekeyboard-mode{ Synchronous Asynchronous}

Errors: Access Value, Window

This request establishes a pasgrab on the &yboard. Inthe future, the &yboard is actiely
grabbed as described @rabKeyboard, 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 following conditions are true:
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. The keyboard is not grabbed and the specified gvhich can itself be a modifieel) is
logically pressed when the specified modifieykae logically down, and no other modi-
fier keys ae logically down.

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

. A passie gab on the samesly mmbination does not exist onyaancestor of grab-win-
dow.

The interpretation of the remaining arguments is the same & dbiKeyboard. The actve
grab is terminated automatically when the logical state ofdki@olard has the specifiegk
released, independent of the logical state of modiéigs.kNotethat the logical state of a device
(as seen by means of the protocol) may lag the physical state if desric@mcessing is frozen.

This requesterrides all previous pasa& gabs by the same client on the sarag éombinations

on the same winda A modifier of AnyModifier is equialent to issuing the request for all pos-
sible modifier combinations (including the combination of no modifiers). It is not required that
all modifiers specified va airrently assigneddycodes. Akey of AnyKey is equvaent to issu-
ing the request for all possibleycodes. Otherwisdhe lkey nmust be in the range specified by
min-keycode and maxdycode in the connection setup (o¥alue error results).

An Accesserror is generated if some other client has issuedadKey with the same &y mom-
bination on the same windo When usingAnyModifier or AnyKey, the request fails com-
pletely (no grabs are established), andhanesserror is generated if there is a conflicting grab
for ary combination.

UngrabKey

key: KEYCODE orAnyKey
modifiers SETofKEYMASK or AnyMaodifier
grab-w