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The protocol contains nany managenent mechani snms that are not

i ntended for normal applications. Not all nechanisns are needed to
build a particular user interface. It is inportant to keep in m nd
that the protocol is intended to provide nmechani sm not policy.

Thi s docunent does not attenpt to define precise formats or bit
encodi ngs.
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SECTION 1. TERM NOLOGY

Access control |ist
X maintains a list of hosts fromwhich client prograns may be
run. By default, only prograns on the |ocal host may use the
di splay, plus any hosts specified in an initial list read by
the server. This "access control list" can be changed by
clients on the local host. Some server inplenentations my
al so i npl enment ot her authorization nechani sns.

Active grab
A grab is "active" when the pointer or keyboard is actually
owned by the single grabbing client.

Ancestors
If Wis an inferior of A then Ais an "ancestor" of W

At om
An "atoni is a unique id corresponding to a string nane.
Atons are used to identify properties, types, and sel ections.

Backi ng store
Wien a server mmintains the contents of a wi ndow, the
of f-screen saved pi xels are known as a "backing store"

Bit gravity
When a wi ndow i s resized, the contents of the w ndow are
not necessarily discarded. It is possible to request the

server (though no guarantees are nade) to relocate the
previous contents to sone region of the window. This
attraction of wi ndow contents for some |ocation of a w ndow
is known as "bit gravity".

Bi t map
A "bitmap" is a pixmap of depth one.

Butt on grabbi ng
Buttons on the pointer nmay be passively "grabbed" by a
client. Wien the button is pressed, the pointer is then
actively grabbed by the client.

Byt e order
For image (pixmap/bitmap) data, byte order is defined by
the server, and clients with different native byte ordering
nmust swap bytes as necessary. For all other parts of the
protocol, the byte order is defined by the client, and the
server swaps bytes as necessary.

Chi l dren
The "children" of a window are its first-|evel subw ndows.
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An application programconnects to the w ndow system server
by sone interprocess conmunication (1 PC) path, such as a TCP
connection or a shared nmenory buffer. This programis the

wi ndow system server. Mre precisely, the client is the IPC
path itself; a programwith nultiple paths open to the server
is viewed as multiple clients by the protocol. Resource
lifetinmes are controlled by connection lifetinmes, not by
program lifetines.

Cli ppi ng regions

In a graphics context, a bitmap or list of rectangles can

be specified to restrict output to a particular region of

the wi ndow. The inmage defined by the bitnmap or rectangles
is called a "clipping region".

Col or cel

Col or map

Connecti

An entry in a colormap is known as a "color cell". An entry
contains three val ues specifying red, green and bl ue
intensities. These values are always viewed as 16 bit

unsi gned nunbers, with zero being mnimumintensity. The
val ues are scaled by the server to match the display
hardware. The conponents of a cell are coincident with
conmponents of other cells in DirectColor and TrueCol or
col or maps.

A "col ormap" consists of a set of color cells. A pixel value
i ndexes the color map to produce intensities to be displ ayed.
Dependi ng on hardware linitations, one or nore col ormaps may
be installed at one tine, such that w ndows associated with
those maps display with true colors.

on
The | PC path between the server and client programis known
as a "connection". A client programtypically (but not

necessarily) has one connection to the server over which
requests and events are sent.

Cont ai nnent

A wi ndow "contains" the pointer if the window is viewable and
the hotspot of the cursor is within a visible region of the
wi ndow or a visible region of one of its inferiors. The
border of the window is included as part of the w ndow for
containnment. The pointer is "in" a windowif the w ndow
contains the pointer but no inferior contains the pointer.

Coor di nate system

The coordi nate system has X horizontal and Y vertical, with
the origin [0, 0] at the upper left. Coordinates are
discrete, and in ternms of pixels. Each wi ndow and pi xmap has
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its own coordinate system For a window, the origin is at
the inside upper left, inside the border

Cur sor
A "cursor" is the visible shape of the pointer on a screen.
It consist of a hot spot, a source bitmp, a shape bitnmap,
and a pair of colors. The cursor defined for a w ndow
controls the visible appearance when the pinter is in that
wi ndow.

Dept h
The "depth" of a wi ndow or pixmap i s nunber of bits per pixel
it has. The depth of a gcontext is the depth of the root of
t he gcontext.

Devi ce
Keyboards, mice, tablets, track-balls, button boxes, etc. are
all collectively known as input "devices". The core protocol
only deals with two devices, "the keyboard" and "the
poi nter".

Dr awabl e
Bot h wi ndows and pi xmaps may be used as sources and
destinations in graphics operations. These are collectively
known as "drawabl es". However, an InputOnly w ndow cannot be
used as a source or destination in a graphics operation

Event

Clients are infornmed of information asynchronously via
"events". These events may be either asynchronously generated
from devices, or generated as side effects of client

requests. Events are grouped into types; events are never
sent to a client by the server unless the client has
specificially asked to be informed of that type of event,

but other clients can force events to be sent to other
clients. Events are typically reported relative to a w ndow.

Event nmask
Events are requested relative to a window. The set of event
types a client requests relative to a wi ndow described using
an "event mask".

Event sychroni zati on
There are certain race conditions possible when
denul ti pl exi ng device events to clients (in particular
deci di ng where pointer and keyboard events should be sent
when in the mddl e of wi ndow managenent operations). The
event synchroni zati on nechani sm al |l ows synchronous processing
of device events.
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Event propagation
Devi ce-rel ated events "propagate" fromthe source wi ndow to
ancestor wi ndows until sone client has expressed interest in
handling that type of event, or until the event is discarded
explicitly.

Event source
The snal |l est wi ndow containing the pointer is the "source"
of a device related event.

Exposure event
Servers do not guarantee to preserve the contents of w ndows
when wi ndows are obscured or reconfigur contents of regions
of wi ndows have been | ost.

Ext ensi on
Naned "extensions" to the core protocol can be defined to
extend the system Extension to output requests, resources,
and event types are all possible, and expected.

Font
A "font" is an array of glyphs (typically characters). The
protocol does no translation or interpretation of character
sets. The client sinply indicates values used to index the
glyph array. A font contains additional netric information
to determine inter-glyph and inter-Iine spacing.

d yph
A "glyph" is an imge, typically of a character, in a font.

G ab

Keyboard keys, the keyboard, pointer buttons, the pointer,
and the server can be "grabbed" for exclusive use by a
client. |In general, these facilities are not intended to be
used by normal applications, but are intended for various

i nput and wi ndow managers to inpl enment various styles of
user interfaces.

Graphi cs cont ext
Various information for graphics output is stored in "GC''s,
such as foreground pixel, background pixel, line wdth,
clipping region, etc.

Hot spot
A cursor has an associated "hot spot" which defines a point
in the cursor that corresponds to the coordinates reported
for the pointer.

I dentifier

Each resource has an "identifier", a unique val ue associ at ed
with it that clients use to nane the resource. An identifier
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can be used over any connection to nane the resource.

Inferiors
The "inferiors" of a window are all of the subw ndows nested
below it: the children, the children’'s children, etc.

| nput focus
The "input focus" is nominally where keyboard i nput goes.
Keyboard events are by default sent to the client expressing
interest on the window the pointer is in. This is said to be
a "real estate driven" input focus. It is also possible to
attach the keyboard input to a specific wi ndow, events will
then be sent to the appropriate client independent of the
poi nter position.

| nput manager
Control over keyboard input is typically provided by an
"input manager" client.

| nput Only wi ndow
A wi ndow t hat cannot be used for graphics requests.
| nputOnly wi ndows are "invisible", and can be used to control
such things as cursors, input event generation, and grabbing.

| nput Qut put wi ndow
The "normal " ki nd of opaque wi ndow, used for both input
and out put.

Key grabbi ng
Keys on the keyboard may be passively "grabbed" by a client.
When the key is pressed, the keyboard is then actively
grabbed by the client.

Keyboard grabbi ng
A client can actively "grab" control of the keyboard, and key
events will be sent to that client rather than the client the
events woul d nornal ly have been sent to.

Mappi ng
A window is said to be "napped" if a map call has been
performed on it. Unmapped wi ndows are never viewable or
vi si bl e.

Modi fier keys
Shift, Control, Meta, Super, Hyper, ALT, Conpose, Apple,
CapsLock, ShiftlLock, and simlar keys are called "nodifier"
keys.

Obscur es

W ndow A "obscures" window B if both are viewabl e
| nput Qut put wi ndows and A is higher in the gl obal stacking
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order, and the rectangle defined by the outside edges of
intersects the rectangl e defined by the outside edges of B.
Note the (fine) distinction with "occludes". Al so note that
wi ndow borders are included in the cal cul ation

QOccl udes
W ndow A "occludes” window B if both are mapped and A is
hi gher in the gl obal stacking order, and the rectangle
defined by the outside edges of A intersects the rectangle
defined by the outside edges of B. Note the (fine)
distinction with "obscures”. Al so note that w ndow borders
are included in the cal cul ation

Paddi ng
Sonme padding bytes are inserted in the data streamto
mai ntai n alignnment of the protocol requests on natura
boundaries. This increases ease of portability to some
machi ne architectures.

Par ent w ndow
If Cis achild of P, then Pis the "parent" of C

Passi ve grab
Grabbing a key or button is a "passive" grab. The grab
activates when the key or button is actually pressed.

Pi xel val ue
A "pixel" is an N-bit value, where N is the nunber of bit
pl anes used in a particular wi ndow or pixmap. For a w ndow,
a pi xel value indexes a colormap to derive an actual col or
to be displ ayed.

Pi xmap
A "pixmap" is a three dinensional array of bits. A pixmap
is normally thought of as a two di nensional array of pixels,
where each pixel can be a value fromO to (2"N)-1, where N
is the depth (z axis) of the pixmap. A pixmap can al so be
t hought of as a stack of N bitmaps.

Pl ane mask
Graphi cs operations can be restricted to only affect a
subset of bit planes of a destination. A "plane mask" is
a bit mask describing which planes are to be nodified, and
is stored in a graphics context.

Poi nt er
The "pointer"” is the pointing device attached to the cursor,
and tracked on the screens.

Poi nt er grabbi ng
A client can actively "grab" control of the pointer, and
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button and notion events will be sent to that client rather
than the client the events would normal |y have been sent to.

Poi nting device
A "pointing device" is typically a nouse or tablet, or sone
ot her device with effective dinmensional notion. There is
only one visible cursor is defined by the core protocol
and it tracks whatever pointing device is attached as the
poi nt er.

Property
W ndows may have associ ated "properties", consisting of a
nane, a type, a data format, and sone data. The protocol
pl aces no interpretation on properties, they are intended
as a general - purpose nami ng mechanismfor clients. For
exanmpl e, clients mght share information such as resize
hi nts, program nanes, and icon formats with a w ndow
manager via properties.

Property Ii st
The "property list" of a windowis the [ist of properties
t hat have been defined for the w ndow

Redirecting contro
W ndow nanagers (or client prograns) nay wi sh to enforce
wi ndow | ayout policy in various ways. Wen a client
attenpts to change the size or position of a w ndow, the
operation nmay be "redirected" to a specified client,
rather than the operation actually being perforned.

Reply
I nformati on requested by a client programis sent back to
the client with a "reply”. Both events and replys are
mul ti pexed on the sane connection. Mst requests do not
generate replies.

Request
A command to the server is called a "request". It is a
singl e block of data sent over a connecti on.

Resour ce
W ndows, pixmaps, cursors, fonts, graphics contexts, and
col ormaps are known as "resources". They all have uni que
identifiers associated with them for nam ng purposes. The
lifetinme of a resource is bounded by the lifetinme of the
connection over which the resource was created.

Root
The "root" of a pixmap or gcontext is the same as the root
of what ever drawabl e was used when the pixnmap or gcontext
was created. The "root" of a window is the root w ndow
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under which the wi ndow was cr eat ed.

Root w ndow

Save set

Scr een

Server

Each screen has a "root w ndow' covering it. It cannot be
reconfigured or unmapped, but otherw se acts as a ful
fl edged wi ndow. A root w ndow has no parent.

The "save set" of a client is alist of other client’s

wi ndows which, if they are inferiors of one of the client’s
wi hdows at connection close, should not be destroyed, and
whi ch shoul d be remapped if it is unmapped. Save sets are
typically used by w ndow rmanagers to avoid | ost w ndows if
t he manager should term nate abnormally.

A server nmay provide several independent "screens", which
typically have physically independent nmonitors. This would
be the expected configuration when there is only a single
keyboard and poi nter shared anbng the screens.

The "server" provides the basic w ndow ng nmechanism It
handl es | PC connections fromclients, denultipexes graphics
requests onto the screens, and nultiplexes input back to the
appropriate clients.

Server grabbing

Si bl i ng

The server can be "grabbed" by a single client for exclusive
use. This prevents processing of any requests from ot her
client connections until the grab is conplete. This is
typically only a transient state for such things as
rubber - bandi ng and pop-up nmenus, or to execute requests

i ndi visibly.

Children of the same parent wi ndow are known as "sibling"
Wi ndows.

St acki ng order

Stipple

Si bling wi ndows may "stack"™ on top of each other. W ndows
above both obscure and occlude [ ower windows. This is
simlar to paper on a desk. The rel ationship between
sibling windows is known as the "stacking order".

A "stipple pattern” is a bitmap that is used to tile a
region to serve as an additional clip mask for a fill
operation with the foreground col or.
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Tile
A pixmap can be replicated in two dinensions to "tile"
a region. The pixnap itself is also known as a "tile".

Ti mest anp
A time value, expressed in milliseconds, typically since
the | ast server reset. Tinmestanp values wap around (after
about 49.7 days). The server, given its current tine is
represented by tinmestanp T, always interprets tinestanps
fromclients by treating half of the tinestanp space as
being earlier in time than T, and half of the tinestanp
space as being later in time than T. One tinestanp val ue
(named CurrentTine) is never generated by the server
this value is reserved for use in requests to represent
the current server tinmne.

Type
A type is an arbitrary atomused to identify the
interpretation of property data. Types are conpletely
uninterpreted by the server; they are solely for the
benefit of clients.

Unvi ewabl e
A window is "unviewable" if it is mapped but sone ancestor is
unnmapped.

Vi ewabl e
A windowis "viewable" if it and all of its ancestors are
mapped. This does not inply that any portion of the w ndow
is actually visible.

Vi si bl e
A region of a wwindowis "visible" if soneone | ooking at the
screen can actually "see" it: the windowis viewable and the
region is not occluded by any other w ndow.

W ndow gravity
When wi ndows are resized, subwi ndows nay be repositioned
automatically relative to sonme position in the window This
attraction of a subwi ndow to sone part of its parent is known
as "wi ndow gravity".

W ndow nanager
Mani pul ati on of wi ndows on the screen, and nmuch of the user
interface (policy) is typically provided by a "w ndow
manager" client.

XYFor mat
The data for a pixmap is said to be in "XYFormat" if it is
organi zed as a set of bitmaps representing individual bit
pl anes.
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ZFor mat
The data for a pixmap is said to be in "ZFormat" if it is
organi zed as a set of pixel values in scanline order.

SECTION 2. PROTOCCOL FORVATS

Request For mat

Every request contains an 8-bit "major" opcode, and a 16-bit length
field expressed in units of 4 bytes. Every request consists of 4
byt es of header containing the major opcode, the length field, and a
data byte) followed by zero or nore additional bytes of data; the
length field defines the total |length of the request, including the
header. The length field in a request nust equal the m ninmm]length
required to contain the request; if the specified length is snmaller
or larger than the required length, an error is enerated. Unused
bytes in a request are not required to be zero. Major opcodes 128

t hrough 255 are reserved for extensions. Extensions are intended

to contain nmultiple requests, so extension requests typically have
an additional ninor opcode encoded in the "spare" data byte in the
request header, but the placenent and interpretation of this ninor
opcode, and all other fields in extension requests, are not defined
by the core protocol. Every request is inplicitly assigned a sequence
nunber, starting with one,used in replies, errors, and events.

Reply For nat

Every reply contains a 32-bit length field expressed in units of 4
bytes. Every reply consists of 32 bytes, followed by zero or nore
addi ti onal bytes of data, as specified in the length field. Unused
bytes within a reply are not guaranteed to be zero. Every reply

al so contains the least significant 16 bits of the sequence numnber
of the correspondi ng request.

Error For mat

Error reports are 32 bytes long. Every error includes an 8-bit error
code. Error codes 128 through 255 are reserved for extensions. Every
error also includes the major and minor opcodes of the failed
request, and the least significant 16 bits of the sequence nunber of
the request. For the following errors (see Section 5), the failing
resource id is also returned: Colormap, Cursor, Drawable, Font,

GCont ext, |DChoice, Pixmap, and Wndow. For Atomerrors, the failing
atomis returned. For Value errors, the failing value is returned.

O her core errors return no additional data. Unused bytes within

an error are not guaranteed to be zero.

Event For mat

Events are 32 bytes long. Unused bytes within an event are not
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guaranteed to be zero. Every event contains an 8-bit type code. The

nmost significant bit in this code is set if the event was generated

froma SendEvent request. Event codes 64 through 127 are reserved for

ext ensi ons, although the core protocol does not define a mechani sm
for selecting interest in such events. Every core event (with the
exception of KeynmapNotify) also contains the |east significant 16
bits of the sequence nunber of the |ast request issued by the client
that was (or is currently being) processed by the server.

SECTI ON 3. SYNTAX

The syntax {...} encloses a set of alternatives.
The syntax [...] encloses a set of structure conponents.

In general, TYPEs are in upper case and AlternativeVal ues are
capitalized.

Requests in Section 10 are described in the follow ng fornat:

Request Nane
argl: typel
é;QM typeN
=>

resultl: typel

}ééuItNl typeM

Errors: kindl, ..., kindK
Descri pti on.

If no =>is present in the description, then the request has no
reply (it is asynchronous), although errors may still be reported.

Events in Section 12 are described in the follow ng format:

Event Nane
val uel: typel

val ueN: typeN

Descri ption.
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SECTION 4. COVMMON TYPES

LI STof FOO

A type nane of the form LI STof FOO neans a counted |ist of elenents
of type FOO, the size of the length field may vary (it is not
necessarily the same size as a FOO), in sone cases may be inplicit,
and is not fully specified in this docunent.

Bl TMASK and LI STof VALUE

The types BI TMASK and LI STof VALUE are somewhat special. Various
requests contain argunents of the form

val ue- mask: BI TMASK

val ue-1ist: LI STof VALUE
used to allow the client to specify a subset of a heterogeneous
coll ection of "optional" argunents. The val ue-mask specifies which
argunments are to be provided; each such argunent is assigned a unique
bit position. The representation of the BITMASK will typically
contain nore bits than there are defined argunents; unused bits in
t he val ue-mask nust be zero (or the server generates a Value error).
The val ue-1ist contains one value for each one bit in the mask, from
| east to nmost significant bit in the mask. Each value is represented
with 4 bytes, but the actual val ue occupies only the | east
significant bytes as required; the values of the unused bytes do not
matter.

O Types

A type of the form"Tl or ... or Tn" means the union of the indicated
types; a single-elenment type is given as the el enment without
encl osi ng braces.

DEVI CE: 32-bit id (<class, nodel, manufacturer,unit> 8 bits each)
W NDOW 32-bit id

Pl XMAP: 32-bit id

CURSOR 32-bit id

FONT: 32-bit id

GCONTEXT: 32-bit id

COLORMAP: 32-bit id

DRAWABLE: W NDOW or Pl XMAP

ATOM 32-bit id (top 3 bits guaranteed to be zero)

VI SUALID: 32-bit id (top 3 bits guaranteed to be zero)
VALUE: 32-bit quantity (used only in LI STof VALUE)

I NT8: 8-bit signed integer

I NT16: 16-bit signed integer

I NT32: 32-bit signed integer

CARD8: 8-bit unsigned integer

CARD16: 16-bit unsigned integer

CARD32: 32-bit unsigned integer
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TI MESTAMP: CARD32
Bl TGRAVI TY: {Forget, Static,
Nort hWest, North, NorthEast,
West, Center, East,
Sout hWest, South, Sout hEast}
W NGRAVI TY: {Unnmap, Static,
Nort hWest, North, NorthEast,
West, Center, East,
Sout hWest, South, Sout hEast}
BOOL: {True, Fal se}
EVENT: {KeyPress, KeyRel ease,
Owner GrabBut t on,
Butt onPress, ButtonRel ease, EnterWndow, LeaveW ndow,
Poi nt er Mot i on, Poi nter Moti onHi nt,
ButtonlMoti on, Button2Motion, Button3Motion,
Butt on4Moti on, Button5Motion, ButtonMtion
Exposure, VisibilityChange,
StructureNotify, ResizeRedirect,
SubstructureNotify, SubstructureRedirect,
FocusChange,
Pr opert yChange, Col or mapChange,
KeymapsSt at e}
PO NTEREVENT: {ButtonPress, ButtonRel ease, Enter Wndow, LeaveW ndow,
Poi nt er Mot i on, Poi nter Moti onHint,
Butt on1Moti on, Button2Motion, Button3Moti on,
But t on4Moti on, Button5Mdtion, ButtonMotion
KeymapSt at e}
DEVI CEEVENT: {KeyPress, KeyRel ease,
Butt onPress, ButtonRel ease,
Poi nt er Mbt i on,
Butt onlMoti on, Button2Motion, Button3Moti on,
But t on4Moti on, Button5Motion, ButtonMti on}
KEYCODE: CARD8
BUTTON: CARD8
KEYMASK: {Shift, CapsLock, Control, Mdl, Md2, Md3, Md4, Md5}
BUTMASK: {Buttonl, Button2, Button3, Button4, Button5}
KEYBUTMASK: KEYMASK or BUTMASK
STRI N&: LI STof CARD8
STRI NG16: LI STof CHAR2B
CHAR2B: [bytel, byte2: CARDS]
PO NT: [x, y: |INT16]
RECTANGLE: [x, y: |NT16,
wi dt h, hei ght: CARD16]
ARC. [x, y: INT16,
wi dt h, hei ght: CARD16,
angl el, angle2: |NT16]
HOST: [fanmily: {Internet, NS, ECMA, Datakit, DECnet}
address: LI STof CARDS]

The [x,y] coordinates of a RECTANGLE specify the upper left corner.
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The primary interpretation of "large" characters in a STRINGL6 is
that they are conposed of two bytes used to index a 2-D nmatrix;
hence the use of CHAR2B rather than CARD16. This corresponds to
the JI S/1 SO nmethod of indexing two-byte characters. It is expected
that nmost "large" fonts will be defined with two-byte matrix

i ndexi ng. For large fonts constructed with |inear indexing, a
CHAR2B can be interpreted as a 16-bit nunber by treating bytel as
the nost significant byte; this neans that clients should always
transnit such 16-bit character val ues nost significant byte first,
as the server will never byte-swap CHAR2B quantities.

The length, format, and interpretation of a HOST address are specific
to the famly.

SECTION 5. ERRCRS

In general, when a request termnates with an error, the request has
no side effects (i.e., there is no partial execution). The only
requests for which this is not true are ChangeW ndowAttri butes,
ChangeGC, Pol yText 8, PolyText16, FreeColors, StoreColors, and
ChangeKeyboar dCont r ol

The following error codes can be returned by the various requests:

Access
An attenpt to grab a key/button conbination al ready grabbed
by anot her client.
An attenpt to free a colornmap entry not allocated by the
client.
An attenpt to store into a read-only or an unall ocat ed
colormap entry.
An attenpt to nodify the access control list from other than
the local (or otherw se authorized) host.
An attenpt to select an event type, that at nost one client
can select at a tinme, when another client has already
selected it.

Al oc
The server failed to allocate the requested resource.
Note that this only covers allocation errors at a very coarse
level, and is not intended to (nor can it in practice hope
to) cover all cases of a server running out of allocation
space in the mddle of service.
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The semantics when a server runs out of allocation space are
| eft unspecifi ed.

A val ue for an ATOM argunent does not nanme a defined ATOM

A val ue for a COLORVAP argunent does not nane a defined
COLORMAP.

A val ue for a CURSOR argunent does not nane a defined CURSOR

A val ue for a DRAWABLE argunent does not nane a defined
W NDOW or Pl XVAP.

A value for a FONT or <FONT or GCONTEXT> argunent does not
nane a defined FONT

A val ue for a GCONTEXT argunent does not nane a defined
GCONTEXT.

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

I mpl enrent ati on

Lengt h

Mat ch

The server does not inplenment sone aspect of the request. A
server which generates this error for a core request is
deficient. As such, this error is not listed for any of the
requests, but clients should be prepared to receive such
errors, and handl e or discard them

The length of a request is shorter or |onger than that
required to mnimally contain the argunents.

An I nputOnly wi ndow is used as a DRAWABLE
Sone argunent (or pair of arguments) has the correct type and

range, but fails to "match" in sone other way required by the
request.

A font or color of the specified nanme does not exist.
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Pi xmap
A value for a Pl XMAP argunent does not nane a defined Pl XVAP.
Property
The requested property does not exist for the specified
wi ndow.
Request
The maj or or m nor opcode does not specify a valid request.
Val ue
Sonme nuneric value falls outside the range of val ues accepted
by the request. Unless a specific range is specified for an
argunent, the full range defined by the argunment’s type is
accepted. Any argunment defined as a set of alternatives can
generate this error.
W ndow

A val ue for a WNDOW argunent does not nane a defined W NDOW

Note: the Atom Col ormap, Cursor, Drawable, Font, GContext, Pixnmap
and Wndow errors are al so used when the argunment type is extended
by union with a set of fixed alternatives, e.g.,<Wndow or

Poi nt er Root or None>.

SECTI ON 6. KEYBOARDS
Keycodes are always in the inclusive range [8, 255].
For keyboards with both left-side and right-side nodifier keys (e.g.,
Shift and Control), the mask bits in the protocol always define the
OR of the keys. If electronically distinguishable, they can have
separate up/down events generated, and clients that want to
di stinguish can track the individual states manually.
<As part of the core we need to define a universal association
bet ween keycaps and keycodes. A keycap is the graphical information
inmprinted on a keyboard key, e.g., "$ 4", "T", "+ =".>

SECTION 7. PO NTERS

Buttons are always nunbered starting with one.

SECTI ON 8. PREDEFI NED ATOVS
Predefined atoms are not strictly necessary, and nay not be useful in

all environments, but will elimnate many InternAtomrequests in nost
applications. The core protocol inmposes no semantics on these nanes,
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except as they are used in FONTPROP structures (see QueryFont). Note
that upper/| ower case natters.

Bl TMAP | CON_SI ZE RGB_GREEN_MAP
COVVAND | TALI C_ANGLE RGB_RED_MAP
COPYRI GHT MAX_SPACE SECONDARY
CUT_BUFFERO M N_SPACE SI ZE_HI NTS
CUT_BUFFER1 NANE STRI KEOUT_ASCENT
CUT_BUFFER2 NORMAL_HI NTS STRI KEOUT_DESCENT
CUT_BUFFER3 NORM_SPACE STRI NG
CUT_BUFFER4 Pl XMAP SUBSCRI PT_X
CUT_BUFFER5 PO NT_SI ZE SUBSCRI PT_Y
CUT_BUFFER6 PRI MARY SUPERSCRI PT_X
CUT_BUFFERY QUAD_W DTH SUPERSCRI PT_Y
DEFAULT_CHAR RECTANGLE UNDERLI NE_PGCSI TI ON
END_SPACE RES| ZE_HI NT UNDERLI NE_THI CKNESS
FACE_NAVE RESOLUTI ON V\EI GHT
FAM LY_NAVE RGB_BEST_MAP W NDOW
FONT_ASCENT RGB_BLUE_MAP WM HI NTS
FONT_DESCENT RGB_COLOR_MAP X_HEI GHT
| CON RGB_DEFAULT_MAP ZOOM HI NTS
| CON_NANE

SECTION 9.  CONNECTI ON SETUP

For renote clients, the X protocol can be built on top of any
reliable byte stream For TCP connections, displays on a given host
a nunbered starting fromO, and the server for display N Ilistens and
accepts connections on port 6000+N

The client nust send an initial byte of data to identify the byte
order to be enployed. The value of the byte nust be octal 102 or
154. The value 102 (ASCI| uppercase B) neans values are transnitted
nmost significant byte first, and value 154 (ASCII| |owercase |) neans
values are transnitted least significant byte first. Except where
explicitly noted in the protocol, all 16-bit and 32-bit quantities
sent by the client nust be transmtted with this byte order, and al
16-bit and 32-bit quantities returned by the server will be
transnitted with this byte order.

Fol | owi ng the byte-order byte, the following information is sent by
the client at connection setup

prot ocol - maj or - ver si on: CARD16
prot ocol - m nor-versi on: CARD16
aut hori zati on- protocol - nane: STRI NG3
aut hori zati on- protocol -data: STRI NG3

The version nunbers indicate what version of the protocol the
client expects the server to inplenment. See below for an
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expl anati on. The authorization nane indicates what

aut hori zation protocol the client expects the server to use,
and the data is specific to that protocol. Specification of
valid authorization nechanisns is not part of the core X
protocol. It is hoped that eventually one authorization
protocol will be agreed upon. |In the nmean tinme, a server
that inplements a different protocol than the client expects,
or a server that only inplenents the host-based nechani sm
will simply ignore this information

Recei ved by the client at connection setup

success: BOCL

prot ocol - maj or - ver si on: CARD16
pr ot ocol - m nor-versi on: CARD16
| engt h: CARD16

Length is the anbunt of additional data to follow, in units
of 4 bytes. The version nunbers are an escape hatch in case
future revisions of the protocol are necessary. |n general
the maj or version would increnment for inconpatible changes,
and the minor version would increnent for small upward
conpati bl e changes. Barring changes, the mgjor version
will be eleven, and the minor version will be zero. The
protocol version nunbers 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 fromclients that offer a different version
than the server supports. A server can (but need not)
support nore than one version simultaneously.

Additional data received if authorization fails:

reason: STRI N&S

Additional data received if authorization is accepted:

vendor: STRI NG8

rel ease- nunber: CARD32

resource-id-base, resource-id-mask: CARD32
i mge- byte-order: {LSBFirst, MSBFirst}

bi t map-format-scanline-unit: {8, 16, 32}

bi t map-format-scanline-pad: {8, 16, 32}

bi t map-format-bit-order: {LeastSignificant, MstSignificant}
pi xmap-formats: LI STof FORVAT

roots: LI STof SCREEN

keyboard: DEVI CE

poi nter: DEVICE

noti on- buffer-size: CARD32

maxi mum r equest -1 engt h: CARD16

wher e

FORMAT: [ depth: CARDS,
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bi ts-per-pixel: {4, 8, 16, 24, 32}
scanline-pad: {8, 16, 32}]
SCREEN: [root: W NDOW

devi ce: DEVI CE

wi dt h-i n-pi xel s, height-in-pixels: CARD16

width-in-mllinmeters, height-in-mllineters: CARD16

al | oned- dept hs: LI STof DEPTH

root - dept h: CARD8

root-visual: VI SUALI D

defaul t - col or map: COLORMAP

whi t e- pi xel , bl ack-pi xel : CARD32

m n-instal | ed- maps, max-install ed-maps: CARD16

backi ng-stores: {Never, WienMapped, Al ways}

save-unders: BOCL

current-input - masks: SETof EVENT]

DEPTH: [depth: CARD38
vi sual s: LI STof VI SUALTYPE]
VI SUALTYPE: [visual -id: VISUALID
class: {StaticGay, StaticColor,

TrueCol or, GrayScal e, PseudoCol or
Di rect Col or}
red- mask, green-mask, blue-nmask: CARD32
bi ts-per-rgb-val ue: CARD38
col ormap-entries: CARDLG]

Per server information:

The vendor string gives sone indentification of the owner of the
server inplenmentation. The semantics of the rel ease-nunber is
controll ed by the vendor

The resource-id-nmask contains a single contiguous set of bits (at
| east 18); the client allocates resource ids by choosing a val ue
with (only) sonme subset of these bits set, and ORing it with
resource-id-base. Only values constructed in this way can be
used to nane newy created resources over this connection
Resource ids never have the top 3 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, but this should not
be necessary. An id nust be unique with respect to the ids of

all other resources, not just other resources of the same type.

Al t hough the server is in general responsible for byte swapping
data to match the client, inmages are always transnitted and
received in formats (including byte order) specified by the
server. The byte order for immges is given by image-byte-order,
and applies to each scanline unit in XYFormat (bitmap) format,
and to each pixel value in ZFormnat.

A bitmap is represented in scanline order. Each scanline is padded
to a nultiple of bits as given by bitnap-format-scanline-pad. The
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pad bits are of arbitrary value. The scanline is quantized in

mul tiples of bits as given by bitmp-fornmat-scanline-unit. Wthin
each unit, the leftnost bit in the bitmap is either the | east or
nmost significant bit in the unit, as given by
bitmap-fornmat-bit-order. |If a pixmap is represented in XYFornmat,
each plane is represented as a bitmap, and the planes appear from
nost to least significant in bit order.

For each pixmap depth supported by some screen, pixnmap-formats lists
the ZFormat used to represent images of that depth. In ZFornmat, the
pi xels are in scanline order, left to right within a scanline. The
nunber of bits used to hold each pixel is given by bits-per-pixel,
and may be larger than strictly required by the depth. Wen the
bits-per-pixel is 4, the order of nibbles in the byte is the sane as
the i mage byte-order. Each scanline is padded to a nmultiple of bits
as given by scanli ne- pad.

How a pointing device roans the screens is up to the server
i npl erentation, and is transparent to the protocol. No geonetry
anong screens is defined.

The server nmay retain the recent history of pointer notion, and to a
finer granularity than is reported by MtionNotify events. Such
history is avail able via the GetPointerMtions request. The

approxi mte size of the history buffer is given by

not i on- buffer-si ze.

Maxi mum request-1length specifies the maxi mumlength of a request, in

4-byte units, accepted by the server; i.e., this is the naxi nrum val ue
that can appear in the length field of a request. Requests |arger
than this generate a Length error, and the server will read and

sinply discard the entire request. Maxi mumrequest-length wll
al ways be at |east 4096 (i.e., requests of length up to and incl uding
16384 bytes will be accepted by all servers).

Per screen information:

The al | owed- dept hs specifies what pi xmap and wi ndow dept hs are
supported. Pixmaps are supported for each depth listed, and w ndows
of that depth are supported if at |east one visual type is listed for
the depth. A pixmap depth of one is always supported and |isted, but
wi ndows of depth one m ght not be supported. A depth of zero is
never |isted, but zero-depth InputOnly wi ndows are al ways support ed.

Root - dept h and root-visual specify the depth and visual type of the
root wi ndow. Wdth-in-pixels and hei ght-in-pixels specify the size
of the root wi ndow (which cannot be changed). The class of the root
wi ndow i s always InputQutput. Wdth-in-mllineters and
height-in-nillimeters can be used to deternine the physical size and
the aspect ratio.
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The default-colormap is the one initially associated with the root
window. Clients with nminimal color requirenments creati ng wi ndows of
the sanme depth as the root may want to allocate fromthis nap by
defaul t.

Bl ack- pi xel and white-pixel can be used in inplenmenting a
"nmonochrone" application. These pixel values are for permanently
allocated entries in the default-col ormap; the actual RGB val ues nmay
be settabl e on sone screens.

The border of the root windowis initially a pixmap filled with the
bl ack-pi xel . The initial background of the root windowis a pixmap
filled with some unspecified two-color pattern using bl ack-pi xel and
whi t e- pi xel

M n-install ed-maps specifies the nunber of maps that can be
guaranteed to installed simultaneously (with Install Col or map),
regardl ess of the nunber of entries allocated in each nmap.

Max-i nstal | ed- maps specifies the maxi mum nunber of maps that m ght
possi bly be installed sinmultaneously, depending on their

al l ocations. For the typical case of a single hardware col or map
both values will be one.

Backi ng-stores indi cates when the server supports backing stores for
this screen, although it nmay be storage linmited in the nunber of

wi ndows it can support at once. |If save-unders is True, then the a
server can support the save-under node in CreateW ndow and
ChangeW ndowAt tri butes, although again it nay be storage |imted.

The current-input-events is what Get WndowAttributes would return for
the all-event-masks for the root w ndow.

Per visual -type infornmation

A given visual type might be listed for nore than one depth, or for
nore than one screen.

For PseudoCol or, a pixel value indexes a colormap to produce

i ndependent RGB val ues; the RGB val ues can be changed dynamically.
G ayScale is treated the sane as PseudoCol or, except which primary
drives the screen is undefined, so the client should al ways store
the sanme value for red, green, and blue in colormaps. For
DirectColor, a pixel value is deconposed into separate RGB
subfi el ds, and each subfield separately indexes the colormap for

t he correspondi ng val ue; The RG val ues can be changed dynami cal ly.
TrueColor is treated the sanme as DirectCol or, except the col ormap
has predefined read-only RGB val ues, which are server-dependent,
but provide (near-)linear ranps in each primary. StaticColor is
treated the same as PseudoCol or, except the col ormap has
predefined read-only RGB val ues, which are server-dependent.
StaticGray is treated the sanme as StaticCol or, except the red,
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green, and blue values are equal for any single pixel val ue,
resulting in shades of gray. StaticGay with a two-entry col ornap
can be thought of as "nonochrone".

The red-mask, green-mask, and bl ue-mask are only defined for
Di rect Col or and TrueCol or; each has one contiguous set of bits, with
no intersections.

The bits-per-rgb-value specifies the og base 2 of the approxi mate
nunber of distinct color values (individually) of red, green, and
bl ue. Actual RGB val ues are al ways passed in the protocol within a
16-bit spectrum

The col ormap-entries defines the nunber of avail able colormap entries
inanewmy created colormap. For DirectCol or and TrueCol or, this
will usually be the size of an individual pixel subfield.

SECTI ON 10. REQUESTS

Cr eat eW ndow

wi d, parent: W NDOW
class: {lnputCQutput, |InputOnly, CopyFronParent}

dept h: CARD8
vi sual : VI SUALI D or CopyFr onPar ent
X, y: INT1l6

wi dt h, hei ght, border-w dth: CARD16
val ue- mask: Bl TMASK
val ue-list: LI STof VALUE

Errors: |DChoice, Wndow, Pixmap, Col ormap, Cursor, Match
Val ue, Alloc

Creat es an unmapped wi ndow, and assigns the identifier wid
toit.

A class of CopyFronParent neans the class is taken fromthe
parent. A depth of zero for class I|nputQutput or
CopyFronParent means the depth is taken fromthe parent.

A visual of CopyFronParent neans the visual type is taken
fromthe parent. For class InputQutput, the visual type
and depth must be a conbination supported for the screen
(el se a Match error); the depth need not be the sanme as the
parent, but the parent nust not be of class InputOnly (else
a Match error). For class InputOnly, the depth nust be
zero (else a Match error), and the visual nust be one
supported for the screen (else a Match error), but the
parent may have any depth and cl ass.

The server essentially acts as if InputOnly w ndows do not
exi st for the purposes of graphics requests, exposure
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processing, and VisibilityNotify events. An InputOnly w ndow
cannot be used as a drawable (as a source or destination for
graphics requests). InputOnly and | nput Qut put w ndows act
identically in other respects (properties, grabs, input
control, and so on).

The wi ndow is placed on top in the stacking order with
respect to siblings. The x and y coordinates are rel ative
to the parent’s origin, and specify the position of the upper
| eft outer corner of the window (not the origin). The width
and hei ght specify the inside size, not including the border,
and nust be non-zero. The border-width for an InputOnly

wi ndow nmust be zero (else a Match error).

The val ue-mask and val ue-1list specify attributes of the
wi ndow that are to be explicitly initialized. The possible
val ues are:

backgr ound- pi xmap: Pl XMAP or None or ParentRel ative
backgr ound- pi xel : CARD32

bor der - pi xmap: Pl XMAP or CopyFr onPar ent

bor der - pi xel : CARD32

bit-gravity: BITGRAVITY

Wi n-gravity: WNGRAVI TY

backi ng-store: {NotUseful, WienMapped, Al ways}
backi ng- bi t - pl anes: CARD32

backi ng- pi xel : CARD32

save-under: BOOL

event - mask: SETof EVENT

do- not - pr opagat e- mask: SETof DEVI CEEVENT
override-redirect: BOCL

col ormap: COLORVAP or CopyFronPar ent

cursor: CURSOR or None

The default val ues, when attributes are not explicitly
initialized, are:

backgr ound- pi xnap: None

bor der - pi xmap: CopyFronPar ent
bit-gravity: Forget

Wi n-gravity: NorthWest
backi ng- st ore: Not Usef ul

backi ng-bit-planes: all ones
backi ng- pi xel : zero

save- under: Fal se

event - mask: {} (enpty set)
do- not - pr opagat e-mask: {} (enpty set)
override-redirect: False

col ormap: CopyFronPar ent
cursor: None
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Only the followng attributes are defined for InputOnly
wi ndows: wi n-gravity, event-mask, do-not-propagate-mask
and cursor. It is a Match error to specify any other
attributes for InputOnly w ndows.

| f background-pi xmap is given, it overrides the default
background- pi xel . The background pi xmap and the w ndow nust
have the sanme root and the sane depth (else a Match error).
Any size pixmap can be used, although sone sizes may be
faster than others. |f background None is specifed, the

wi nhdow has no defined background. |f background
Parent Rel ative is specified, the parent’s background is
used, but the wi ndow nust have the sane depth as the parent
(else a Match error); if the parent has background None,
then the wi ndow wi Il al so have background None. A copy

of the parent’s background is not nmade; the parent’s
background is reexam ned each tinme the w ndow background is
required. |If background-pixel is given, it overrides the
default and any background- pi xmap given, and a pixmap of
undefined size filled with background-pixel is used for the
background. For a ParentRel ative background, the
background tile origin always aligns with the parent’s
background tile origin; otherwi se the background tile
origin is always the w ndow origin.

When regi ons of the wi ndow are exposed and the server has
not retained the contents, the server automatically tiles
the regions with the wi ndow s background unl ess the w ndow
has a background of None, in which case the previous screen
contents are sinply left in place. Exposure events are then
generated for the regions, even if the background is None.

The border tile origin is always the sane as the background
tile origin. |If border-pixmap is given, it overrides the
default border-pixel. The border pixmap and the w ndow nust
have the same root and the sane depth (else a Match error).
Any size pixmap can be used, although some sizes may faster
than others. |f CopyFronParent is given, the parent’s border
pi xmap is copi ed (subsequent changes to the parent do not
affect the child), but the wi ndow nust have the sanme depth
as the parent (else a Match error). |If border-pixel is
given, it overrides the default and any border-pi xnmap gi ven,
and a pi xmap of undefined size filled with border-pixel is
used for the border.

Qutput to a window is always clipped to the inside of the
wi ndow, so that the border is never affected.

The bit-gravity defines which region of the wi ndow should be

retained if the window is resized, and win-gravity defines
how t he wi ndow shoul d be repositioned if the parent is
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resi zed; see ConfigureW ndow.

A backi ng-store of WhenMapped advi ses the server that

mai nt ai ni ng contents of obscured regi ons when the w ndow

is mapped woul d be beneficial. A backing-store of A ways
advi ses the server that maintaining contents even when the
wi ndow i s unmapped woul d be beneficial. Note that, even if
the window is larger than its parent, the server should

mai ntai n conplete contents, not just the region within the
parent boundaries. |f the server nmintains contents,
Exposure events will not be generated, but the server may
stop maintaining contents at any tine. A value of NotUseful
advi ses the server that maintaining contents is unnecessary,
al though a server nmay still choose to nmaintain contents.

Backi ng-bit-planes indicates (with one bits) which bit

pl anes of the wi ndow hold dynanic data that nust be preserved
i n backi ng-stores. Backing-pi xel specifies what value to use
in planes not covered by backing-bit-planes. The server is
free to only save the specified bit planes in the

backi ng-store, and regenerate the remaining planes with the
speci fi ed pixel val ue.

| f save-under is True, the server is advised that, when
this wi ndow i s mapped, saving the contents of w ndows it
obscures woul d be beneficial.

The event-mask defines which events the client is interested
in for this window (or, for sonme event types, inferiors of
the wi ndow). The do-not-propagat e- nask defines which events
shoul d not be propagated to ancestor w ndows when no client
has the event type selected in this w ndow.

Override-redirect specifies whether map and configure

request on this wi ndow should override a SubstructureRedirect
on the parent, typically to informa w ndow manager not to
tanmper with the w ndow.

The col ormap specifies the col ormap, that best reflects the
"true" colors of the window. Servers capable of supporting
har dwar e col ormaps nmay use this information, and w ndow
managers may use it for Install Col ormap requests. The

col ormap nust have the same visual type as the wi ndow
(else a match error). |If CopyFronParent is specified, the
parents’s colormap i s copied (subsequent changes to the
parent do not affect the child), but the wi ndow nust have
the sanme visual type as the parent (else a Match error) an
the parent nust not have a col ormap of None (el se a Match
error).
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If a cursor is specified, it will be used whenever the
pointer is in the wwndow. |If None is specified, the
parent’s cursor will be used when the pointer is in the

wi ndow, and any change in the parent’s cursor wll
cause an i medi ate change in the display cursor.

This request generates a CreateNotify event.

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

Subsequent drawi ng into the background or border pixmap has
an undefined effect on the wi ndow state; the server mght or
m ght not nake a copy of the pixmap.

ChangeW ndowAt t ri but es

wi ndow. W NDOW
val ue- mask: Bl TMASK
val ue-list: LI STof VALUE

Errors: Wndow, Pixmap, Col ormap, Cursor, Match, Val ue,
Access

The val ue-mask and val ue-1ist specify which attributes are
to be changed. The values and restrictions are the same
as for CreateW ndow.

Changi ng the background does not cause the w ndow contents
to be changed. Setting the border, or changing the
background such that border tile origin changes, causes the
border to be repainted. Changing the background of a root

wi ndow to None or ParentRel ative restores the default
background pi xmap. Changing the border of a root w ndow to
CopyFronParent restores the default border pixmap.

Changi ng the back-store of an obsecured wi ndow to
WhenMapped or Al ways, or changi ng the backi ng-bit-planes,
backi ng- pi xel , or save-under of a mapped w ndow, nmay have
no i medi ate effect.

Multiple clients can select input on the sane wi ndow, their
event-masks are disjoint. Wen an event is generated it
will be reported to all interested clients. However, at
nost one client at a tine can select for
SubstructureRedirect, at nobst one client at a tine can

sel ect for ResizeRedirectr, and at nobst one client at a
tinme can sel ect for ButtonPress.

There is only one do-not-propagate-nask for a w ndow, not
one per client.
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Changi ng the colormap of a window (i.e., defining a new map,
not changing the contents of the existing nap) generates a
Col ormapNorify event. Changing the colormap os a visible

wi ndow may have no i nmmedi ate effect on the screen; see

I nstal | Col or map.

Changi ng the cursor of a root wi ndow to None restores the
default cursor.

The order in which attributes are verified and altered is
server dependent. If an error is generated, a subset of
the attri butes may have been altered.

CGet WndowAt t ri but es

=>

wi ndow. W NDOW

vi sual : VI SUALI D

class: {lnputCQutput, I|nputOnly}

bit-gravity: BITGRAVITY

Wi n-gravity: WNGRAVI TY

backi ng-store: {NotUseful, WenMpped, Al ways}
backi ng- bi t - pl anes: CARD32

backi ng- pi xel : CARD32

save- under: BOOL

col ormap: COLORMAP or None

map-i s-install ed: BOCL

map- state: {Unmapped, Unvi ewabl e, Vi ewabl e}
al | - event - masks, your-event-mask: SETof EVENT
do- not - pr opagat e- mask: SETof DEVI CEEVENT
override-redirect: BOOL

Errors: W ndow

Returns current attributes of the window All-event-nasks
is the inclusive-OR of all event nasks selected on the

wi ndow by clients. Your-event-mask is the event mask
selected by the querying client.

Dest r oyW ndow

wi ndow. W NDOW
Errors: W ndow

If the argunent w ndow i s napped, an UnmapW ndow request is
perfornmed automatically. The wi ndow and all inferiors are
then destroyed, and a DestroyNotify event is generated for
each wi ndow, in order fromthe argunent w ndow downwards,
wi th unspecified order anmong siblings at each |evel.

Nor mal exposure processing on formerly obscured w ndows is
per f or ned.
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If the window is a root window, this request has no effect.

Dest r oySubwi ndows
wi ndow. W NDOW

Errors: W ndow

Perforns a DestroyWndow on all children of the wi ndow, in
bottomto top stacking order.

ChangeSaveSet
wi ndow. W NDOW
node: {lnsert, Delete}

Errors: Wndow, WNatch, Val ue

Adds or renoves the specified window fromthe client’s
"save-set". The wi ndow nust have been created by sone ot her
client (else a Match error). The use of the save-set is
described in Section 11.

W ndows are renoved autonatically fromthe save-set by the
server when they are destroyed.

Repar ent W ndow
wi ndow, parent: W NDOW
X, y: INT16

Errors: Wndow, WNhatch

If the window is mapped, an UnmapW ndow request is

perforned automatically first. The window is then renpved
fromits current position in the hierarchy, and is inserted
as a child of the specified parent. The x and y coordi nates
are relative to the parent’s origin, and specify the new
position of the upper left outer corner of the window The
wi ndow i s placed on top in the stacking order with respect
to siblings. A ReparentNotify event is then generated. The
override-redirect attribute of the windowis passed on in
this event; a value of True indicates that a wi ndow nmanager
shoul d not tanper with this window Finally, if the w ndow
was originally napped, a MapW ndow request is performed
automatical ly.

Nor mal exposure processing on formerly obscured w ndows is
perfornmed. The server m ght not generate exposure events for
regions fromthe initial unnap that are i mMmedi ately obscured
by the final map.

A Match error is generated if the new parent is not on the
sane screen as the old parent, or if the new parent is the
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wi ndow itself or an inferior of the window, or if the w ndow
has a Parent Rel ati ve background and the new parent is not
the sanme depth as the w ndow.

MapW ndow
w ndow. W NDOW

Errors: Wndow
If the window is already mapped, this request has no effect.

If the override-redirect attribute of the windowis Fal se and
some other client has sel ected SubstructureRedirect on the
parent, then a MapRequest event is generated, but the w ndow
remai ns unmapped. O herwi se, the wi ndow is mapped and a
MapNoti fy event is generated.

If the window is now viewable and its contents had been

di scarded, then the windowis tiled with its background (if
no background is defined the existing screen contents are not
altered) and one or nobre exposure events are generated. If a
backi ng- store has been nmi ntai ned while the w ndow was
unnmapped, no exposure events are generated. If a

backi ng-store will now be maintained, a full-w ndow exposure

i s al ways generated; otherwi se only visible regions my be
reported. Simlar tiling and exposure take place for any

new y viewable inferiors.

MapSubwi ndows
wi ndow. W NDOW

Errors: W ndow

Perforns a MapW ndow request on all unmapped children of the
wi ndow, in top to bottom stacking order.

UnnmapW ndow
wi ndow. W NDOW

Errors: Wndow

If the window is already unmapped, this request has no
effect. Otherwi se, the window is unmapped and an UnmapNotify
event is generated. Normal exposure processing on fornerly
obscured wi ndows is perfornmed.

UnmapSubwi ndows
wi ndow. W NDOW

Errors: W ndow
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Perfornms an UnmapW ndow request on all mapped children of the
wi ndow, in bottomto top stacking order.

Confi gur eW ndow
w ndow. W NDOW
val ue- mask: Bl TMASK
val ue-list: LI STof VALUE

Errors: Wndow, WNatch, Val ue

Changes the configuration of the wi ndow The val ue-mask and
val ue-1ist specify which values are to be given. The
possi bl e val ues are:

X: | NT16

y: I NT16

wi dt h: CARD16

hei ght: CARD16

bor der-wi dt h: CARD16

si bl ing: W NDOW

st ack- node: {Above, Below, Toplf, Bottom f, Qpposite}

The x and y coordinates are relative to the parent’s origin,
and specify the position of the upper |eft outer corner of
the wi ndow. The wi dth and hei ght specify the inside size,
not including the border, and nust be non-zero. It is a
Match error to attenpt to nake the border-wi dth of an

| nput Only wi ndow non- zer o.

If the override-redirect attribute of the windowis Fal se

and sone other client has sel ected SubstructureRedirect on
the parent, then a ConfigureRequest event is generated, and
no further processing is perforned. QOherwi se, the follow ng
i s performned.

If sone other client has sel ected ResizeRedirect on the

wi ndow and the wi dth or height of the wi ndow is being
changed, then a ResizeRequest event is generated, and the
current width and height are used instead in the foll ow ng.

The geonetry of the window is changed as specified and the
wi hdow i s restacked anong siblings as described bel ow, and a
ConfigureNotify event is generated. |If the width or height
of the wi ndow has actually changed, then children of the

wi ndow are affected as descri bed bel ow.

Exposure processing is performed on formerly obscured
wi ndows.

Changi ng the width or height of the w ndow causes its
contents to be noved or |ost, depending on the bit-gravity of
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t he wi ndow, and causes children to be reconfigured, depending
on their win-gravity. For a change of wi dth and height of W
and H, we define the [x, y] pairs:

Nort hWest: [0, O]
North: [W2, 0]
NorthEast: [W O]
West: [0, H 2]
Center: [W2, H 2]
East: [W H 2]
Sout hwest: [0, H]
South: [W2, H
Sout hEast: [W H]

When a wi ndow with one of these bit-gravities is resized, the
correspondi ng pair defines the change in position of each

pi xel in the window. Wen a window w th one of these

Wi n-gravities has its parent w ndow resized, the

correspondi ng pair defines the change in position of the

wi ndow within the parent. Wen a window is so repositioned,
a GavityNotify event is generated.

A gravity of Static indicates that the contents or origin
shoul d not nove relative to the origin of the root wi ndow. |If
the change in size of the window is 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]. Note that Static gravity still only takes
effect when the width or height of the wi ndow is changed, not
when the wi ndow i s sinply noved.

A bit-gravity of Forget indicates that the w ndow contents
are al ways discarded after a size change; the window is tiled
with its background (if no background is defined, the

exi sting screen contents are not altered) and one or nore
exposure events are generated. A server may al so ignore the
specified bit-gravity and use Forget instead.

A win-gravity of Unmap is |like NorthWest, but the child is
al so unmapped when the parent is resized, and an UnmapNotify
event is generated.

If a sibling and a stack-nmpode is specified, the window is
restacked as follows:

Above: w ndow is placed just above sibling
Bel ow. wi ndow is placed just bel ow sibling

Toplf: if sibling occludes wi ndow, then wi ndow is placed
at the top of the stack
Bottom f: if w ndow occludes sibling, then window is
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pl aced at the bottom of the stack

Qpposite: if sibling occludes wi ndow, then wi ndow is
pl aced at the top of the stack, else if w ndow
occl udes sibling, then window is placed at the
bottom of the stack

If a stack-node is specified but no sibling is specified, the
wi ndow i s restacked as foll ows:

Above: w ndow is placed at the top of the stack

Bel ow. window is placed at the bottom of the stack

Toplf: if any sibling occludes wi ndow, then wi ndow is

pl aced at the top of the stack

Bottom f: if w ndow occludes any sibling, then windowis
pl aced at the bottom of the stack

Qpposite: if any sibling occludes w ndow, then wi ndowis
pl aced at the top of the stack, else if w ndow
occl udes any sibling, then window is placed at
t he bottom of the stack

It is a Match error if a sibling is specified without a
stack-node, or if the windowis not actually a sibling.

Note that the conmputations for Bottom f, Toplf, and Opposite
are performed with respect to the window s final geonetry
(as controlled by the other argunents to the request), not
its initial geometry.

G r cul at eW ndow
wi ndow. W NDOW
direction: {RaiseLowest, LowerHi ghest}

Errors: Wndow, Val ue

If sonme other client has sel ected SubstructureRedirect on the
wi ndow, then a Circul ateRequest event is generated, and no
further processing is performed. Oherwise, the following is
perforned, and then a CirculateNotify event is generated if
the wi ndow is actually restacked.

For Rai seLowest, raises the | owest mapped child (if any) that
is occluded by another child to the top of the stack. For
Lower Hi ghest, | owers the highest mapped child (if any) that
occl udes another child to the bottom of the stack. Exposure
processing is performed on formerly obscured w ndows.

Cet Geonetry
dr awabl e: DRAWABLE
=>
root: W NDOW
dept h: CARD8
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X, y: INT16
wi dt h, hei ght, border-w dth: CARD16

Errors: Drawabl e

Returns the root and (current) geonetry of the drawabl e.
Depth is the nunber of bits per pixel for the object.

X, y, and border-width will always be zero for pixnaps.
For a window, the x and y coordi nates specify the upper
| eft outer corner of the windowrelative to its parent’s
origin, and the width and hei ght specify the inside size
(not including the border).

It is legal to pass an InputOnly wi ndow as a drawable to
this request.

QueryTree
wi ndow. W NDOW
=>
root: W NDOW
parent: W NDOW or None
children: LI STof W NDOW

Errors: W ndow

Returns the root, the parent, and children of the w ndow.
The children are listed in bottomto-top stacking order.

I nt er nAt om
nane: STRI NG8
only-if-exists: BOCOL

=>
atom ATOM or None
Errors: Value, Alloc
Returns the atomfor the given name. If only-if-exists is
Fal se, then the atomis created if it does not exist. The
string should use the ASCII encodi ng, and upper/|ower case
matters.
The lifetine of an atomis not tied to the interning client.
Atonms remmined defined until server reset (see Section 11).
Get At omNane
atom ATOM
=>

nane: STRI NG8

Errors: Atom
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Returns the nanme for the given atom

ChangeProperty

wi ndow. W NDOW

property, type: ATOM

format: {8, 16, 32}

node: {Repl ace, Prepend, Append}

data: LI STof INT8 or LI SToflINT16 or LI STof | NT32

Errors: Wndow, Atom Value, Match, Alloc

Alters the property for the specified window The 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 quantities, so that the server can correctly

byt e- swap as necessary.

If node is Replace, the previous property value is discarded.
If the node is Prepend or Append, then the type and format
must match the existing property value (else a Match error);
if the property is undefined, it is treated as defined with
the correct type and fornat with zero-length data. For
Prepend, the data is tacked on to the beginning of the

exi sting data, and for Append it is tacked on to the

end of the existing data.

CGenerates a PropertyNotify event on the w ndow.

The lifetime of a property is not tied to the storing client.
Properties remain until explicitly deleted, or the windowis
destroyed, or until server reset (see Section 11).

The maxi mum si ze of a property is server dependent.

Del et eProperty

Cet Property

wi ndow. W NDOW
property: ATOM

Errors: Wndow, Atom

Del etes the property fromthe specified windowif the
property exists. Generates a PropertyNotify event on the
wi nhdow unl ess the property does not exist.

wi ndow. W NDOW

property: ATOM

type: ATOM or AnyPropertyType

| ong- of fset, |ong-1ength: CARD32
del ete: BOOL
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type: ATOM

format: {8, 16, 32}

byt es-after: CARD32

val ue: LI STof I NT8 or LI STof | NT16 or LI STof | NT32

Errors: Wndow, Atom Property, Match, Val ue

If the specified property does not exist for the specifed
wi ndow, a Property error is generated. Oherwise, if type
AnyPropertyType is specified, (part of) the property is
returned regardless of its type; if a type is specified,
(part of) the property is returned only if its type equals
the specified type (else a Match error). The actual type
and format of the property are returned.

Define the foll ow ng val ues:

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

| =

T =N -

L=MNMMT, 4 * |long-I|ength)

A=N- (I +1L)
The returned value starts at byte index | in the property
(indexing fromO), and its length in bytes is L. It is a

Val ue error if long-offset is given such that L is negative.
The val ue of bytes-after is A giving the nunber of trailing
unread bytes in the stored property.

If delete is True and bytes-after is zero, the property is
al so deleted fromthe wi ndow and a PropertyNotify event is
generated on the w ndow

Rot at ePr operti es

wi ndow. W NDOW
delta: | NT8
properties: LISTof ATOM

Errors: Wndow, Atom WNhatch

If the property nanes in the list are viewed as being
nunbered starting fromzero, and there are N property nanes
inthe list, then the val ue associated with property name
becones the val ue associated with property name (I + delta)
nmod N, for all | fromzeroto N- 1. The effect is to rotate
the states by delta places around the virtual ring of
property nanes (right for positive delta, left for negative
delta).

A PropertyNotify event is generated for each property, in the
order listed.
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If an atom occurs nore than once in the |list or no property
with that nane is defined for the window, a Match error is
generated. |If an Atomor Match error is generated, no
properties are changed.

Li st Properties

=>

wi ndow. W NDOW
atons: LI STof ATOM
Errors: W ndow

Returns the atons of properties currently defined on the
wi ndow.

Set Sel ecti onOamner

sel ection: ATOM
owner: W NDOW or None
time: TIMESTAMP or CurrentTinme

Error: Atom W ndow

Changes the owner and | ast-change tine of the specifed
selection. The request has no effect if the specified tine
is earlier than the current |ast-change tine of the specified
selection or is later than the current server tineg;

otherwi se, the last-change tine is set to the specified tineg,
with CurrentTinme replaced by the current server tine.

If the new owner is not the sane as the current owner of the
sel ection, and the current owner is a w ndow, then the
current owner is sent a SelectC ear event.

If the owner of a selection is a window, and the w ndow is
| ater destroyed, the owner of the selection automatically
reverts to None, but the last-change tinme is not affected.
The selection atomis uninterpreted by the server.

Sel ections are global to the server.

Cet Sel ecti onOamner

=>

sel ection: ATOM
owner: W NDOW or None
Errors: Atom

Returns the current owner of the specified selection, if any.

Convert Sel ecti on

selection, target: ATOM
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property: ATOM or None
requestor: W NDOW
time: TIMESTAWP or CurrentTinme

Error: Atom W ndow

If the specified selection is owmed by a wi ndow, the server
sends a Sel ecti onRequest event to the owner. |If no owner for
the specified selection exists, the server generates a

Sel ectionNotify event to the requestor with property None.
The argunents are passed on unchanged in either event.

destinati on: WNDOW or Poi nter Wndow or | nput Focus
propagate: BOOL

event - mask: SETof EVENT

event: <normal - event -f or nat >

Errors: Wndow, Val ue

I f PointerWndow is specified, destination is replaced with
the wi ndow that the pointer is in. |If InputFocus is
specified, then if the focus w ndow contains the pointer,
destination is replaced with the wi ndow that the pointer is
in, and otherw se destination is replaced with the focus

Wi ndow.

| f propagate is False, then the event is sent to every client
sel ecting on destination any of the event types in
event - mask.

I f propagate is True and no clients have sel ected on
destination any of the event types in event-nask, then
destination is replaced with the closest ancestor of
destination for which sone client has selected a type in
event-mask and no intervening wi ndow has that type in its
do- not - propagat e-mask. |If no such wi ndow exists, or if the
wi ndow i s an ancestor of the focus w ndow and | nput Focus was
originally specified sent to any clients. Qtherw se, the
event is reported to every client selecting on the final
destination any of the types specified in event-nask.

The event code nust be one of the core events, or one of
the events defined by an extension, so that the server can
correctly byte swap the contents as necessary. The
contents of the event are otherw se unaltered and unchecked
by the server except to force on the nost significant bit
of the event code.
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Active grabs are ignored for this request.

G abPoi nter
gr ab-w ndow. W NDOW
owner - events: BOOL
event - mask: SETof PO NTEREVENT
poi nt er - node, keyboard-node: {Synchronous, Asynchronous}
confine-to: WNDOW or None
cursor: CURSOR or None
time: TIMESTAMP or CurrentTime

status: {Success, AlreadyG abbed, Frozen, InvalidTine,
Not Vi ewabl e}

Errors: Cursor, Wndow, Value

Actively grabs control of the pointer. Further pointer
events are only reported to the grabbing client. The
request overrides any active pointer grab by this client.

Event - mask is always augnented to include ButtonPress and
Butt onRel ease. |If owner-events is False, all generated
poi nter events are reported with respect to grab-w ndow,
and are only reported if selected by event-mask. |If
owner-events is True, then if a generated pointer event
woul d normally be reported to this client, it is reported
normal ly; otherwi se the event is reported with respect to
the grab-wi ndow, and is only reported if selected by
event -mask. For either value of owner-events, unreported
events are sinply discarded.

Poi nter-node controls further processing of pointer events,
and keyboar d-nmode controls further processing of keyboard
events. |f the node is Asynchronous, event processing
continues normally; if the device is currently frozen by
this client, then processing of events for the device is
resuned. |If the node is Synchronous, the device (as seen
via the protocol) appears to freeze, and no further events
for that device are generated by the server until the
grabbing client issues a releasing A lowEvents request.
Actual device changes are not |lost while the device is
frozen; they are sinply queued for |ater processing.

If a cursor is specified, then it is displayed regardl ess
of what wi ndow the pointer is in. |If no cursor is

speci fied, then when the pointer is in grab-w ndow or one
of its subwi ndows, the normal cursor for that window is
di spl ayed, and ot herwi se the cursor for grab-w ndowis

di spl ayed.
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If a confine-to window is specified, then the pointer
will be restricted to stay contained in that w ndow.

The confine-to w ndow need have no relationship to the
grab-window. |If the pointer is not initially in the
confine-to window, then it is warped automatically to

the cl osest edge (and enter/| eave events generated

normal ly) just before the grab activates. |If the
confine-to window is subsequently reconfigured, the
pointer will be warped autonatically as necessary to keep
it contained in the w ndow.

Thi s request generates EnterNotify and LeaveNotify events.

The request fails with status Al readyG abbed if the
pointer is actively grabbed by sone other client. The
request fails with status Frozen if the pointer is frozen
by an active grab of another client. The request fails
with status NotViewable if grab-w ndow or

confine-to window is not viewable. The request fails with
status InvalidTine if the specified time is earlier than
the last-pointer-grab tine or later than the current
server tinme; otherwise the last-pointer-grab tinme is set
to the specified time, with CurrentTinme replaced by the
current server tinme.

Ungr abPoi nt er
time: TIMESTAMP or CurrentTime

Rel eases the pointer if this client has it actively
grabbed (fromeither G abPointer or GrabButton or froma
normal button press), and rel eases any queued events. The
request has no effect if the specified tinme is earlier
than the last-pointer-grab tinme or is later than the
current server time.

Thi s request generates EnterNotify and LeaveNotify events.

An UngrabPointer is performed automatically if the event
wi hdow or confine-to wi ndow for an active pointer grab
beconmes not vi ewabl e.

GrabBut t on
nodi fi ers: SETof KEYMASK or AnyModifi er
button: BUTTON or AnyButton
gr ab-wi ndow. W NDOW
owner - events: BOCOL
event - mask: SETof PO NTEREVENT
poi nt er - node, keyboard-node: {Synchronous, Asynchronous}
confine-to: WNDOW or None
cursor: CURSOR or None
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Errors: Cursor, Wndow, Value, Access

This request establishes a passive grab. |In the future,
if the specified button is pressed when the specified
nmodi fier keys are down (and no other buttons or nodifier
keys are down), and grab-w ndow contains the pointer,

and the confine-to window (if any) is viewable, and these
constraints are not satisfied for any ancestor, then the
pointer is actively grabbed as described in G abPointer,
the | ast-pointer-grab tine is set to the tinme at which
the button was pressed (as transnmitted in the ButtonPress
event), and the ButtonPress event is reported. The
interpretation of the remaining argunents is as for

G abPointer. The active grab is term nated automatically
when all buttons are rel eased (i ndependent of the state
of nodifier keys).

A nmodifiers of AnyModifier is equivalent to issuing the
request for all possible nodifier conbinations. A
button of AnyButton is equivalent to issuing the request
for all possible buttons.

An Access error is generated if sonme other client has
already issued a G abButton with the sane button/key
conbi nati on on the sanme wi ndow. Wen using AnyModifier
or AnyButton, the request fails conpletely (no grabs are
established) if there is a conbination. The request has
no effect on an active grab.

Ungr abBut t on
nodi fi ers: SETof KEYMASK or AnyModifi er
button: BUTTON or AnyButton
gr ab-wi ndow. W NDOW

Errors: W ndow

Rel eases the passive button/key conbination on the
specified window if it was grabbed by this client. A
nodi fiers of AnyModifier is equivalent to issuing the
request for all possible nodifier conbinations. A
button of AnyButton is equivalent to issuing the request
for all possible buttons. Has no effect on an active
grab.

ChangeAct i vePoi nt er Grab
event - mask: SETof PO NTEREVENT
cursor: CURSOR or None
time: TIMESTAMP or CurrentTime

Errors: Cursor
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Changes the specified dynanmic paraneters if the pointer
is actively grabbed by the client and the specified tine
is no earlier than the last-pointer-grab time and no
later than the current server tinme. The interpretation
of event-mask and cursor are as in GrabPointer. The
event-mask is always augnented to include ButtonPress
and ButtonRel ease. Has no effect on the passive
paraneters of a G abButton.

G abKeyboar d
gr ab-w ndow. W NDOW
owner - events: BOCL
poi nt er - node, keyboard-node: {Synchronous, Asynchronous}
time: TIMESTAMP or CurrentTine

status: {Success, AlreadyG abbed, Frozen, InvalidTine,
Not Vi ewabl e}

Errors: Wndow, Val ue

Actively grabs control of the keyboard. Further key
events are reported only to the grabbing client. The
request overrides any active keyboard grab by this
client.

If owner-events is False, all generated key events are
reported with respect to grab-wi ndow. |f owner-events is
True, then if a generated key event would normally be
reported to this client, it is reported normally;
otherwi se the event is reported with respect to the
grab-wi ndow. Both KeyPress and KeyRel ease events are

al ways reported, independent of any event selection nmade
by the client.

Poi nt er-node controls further processing of pointer
events, and keyboard-npde controls further processing of
keyboard events. |If the node is Asynchronous, event
processing continues normally; if the device is currently
frozen by this client, then processing of events for the
device is resuned. |If the node is Synchronous, the
device (as seen via the protocol) appears to freeze, and
no further events for that device are generated by the
server until the grabbing client issues a rel easing

Al l owEvents request. Actual device changes are not | ost
while the device is frozen; they are sinply queued for

| at er processing.

Thi s request generates Focusln and FocusQut events.

The request fails with status Al readyG abbed if the
keyboard is actively grabbed by sonme other client. The
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request fails with status Frozen if the keyboard is
frozen by an active grab of another client. The request
fails with status Not Vi ewable if grab-w ndow is not
viewable. The request fails with status InvalidTine if
the specified tinme is earlier than the | ast-keyboard-grab
time or later than the current server tinme; otherw se the
| ast - keyboard-grab tine is set to the specified tine,
with CurrentTinme replaced by the current server tine.

Ungr abKeyboar d
tinme: TINMESTAMP or CurrentTine

Rel eases the keyboard if this client has it actively
grabbed (fromeither G abKeyboard or G abKey), and

rel eases any queued events. The request has no effect
if the specified tinme is earlier than the

| ast - keyboard-grab tine or is later than the current
server tine.

Thi s request generates Focusln and FocusQut events.

An Ungr abKeyboard is perforned automatically if the event
wi ndow for an active keyboard grab beconmes not vi ewabl e.

G abKey
key: KEYCODE or AnyNonMbdifier
nodi fi ers: SETof KEYMASK or AnyModifi er
gr ab-w ndow. W NDOW
owner -events: BOOL
poi nt er - node, keyboard-node: {Synchronous, Asynchronous}

Errors: Wndow, Val ue, Access

Thi s request establishes a passive grab on the keyboard.
In the future, if the specified key (which can itself be a
nmodi fier key) is pressed when the specified nodifier keys
are down (and no other nodifier keys are down), and the
KeyPress event woul d be generated in grab-w ndow or one of
its inferiors, and these constraints are not satisfied for
any ancestor, then the keyboard is actively grabbed as
described in GrabKeyboard, the | ast-keyboard-grab tine is
transnitted in set to the tine at which the key was
pressed (as in the KeyPress event), and the KeyPress

event is reported. The interpretation of the remaining
argunents is as for G abKeyboard. The active grab is
ternmi nated automatically when the specified key has been
rel eased (independent of the state of the nodifier keys).

A nmodifiers of AnyModifier is equivalent to issuing the

request for all possible nodifier conmbinations. A key of
AnyNonMbdi fier is equivalent to issuing the request for
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al | possible non-nodifier key codes.

An Access error is generated if sone other client has

i ssued a GrabKey with the same key conbi nation on the
sane wi ndow. \Wen using AnyModi fier or AnyNonModifier,
the request fails conpletely (no grabs are established)
if there is a conflicting grab for any conbi nati on.

key: KEYCODE or AnyNonMbdifier
nodi fi ers: SETof KEYMASK or AnyModifi er
gr ab-wi ndow. W NDOW

Errors: W ndow

Rel eases the key conbination on the specified window if it
was grabbed by this client. A nodifiers of AnyModifier is
equi val ent to issuing the request for all possible
nodi fi er conbinations. A key of AnyNonModifier is

equi val ent to issuing the request for all possible
non-nodi fi er key codes. Has no effect on an active grab

node: {AsyncPoi nter, SyncPointer, Repl ayPointer,
AsyncKeyboard, SyncKeyboard, Repl ayKeyboar d}
time: TIMESTAMP or CurrentTine

Errors: Val ue

Rel eases sone queued events if the client has caused a
device to freeze. The request has no effect if the
specified tinme is earlier than the last-grab tinme of the
nmost recent active grab for the client, or if the
specified tine is later than the current server tine.

For AsyncPointer, if the pointer is frozen by the client,
poi nter event processing continues nornmally. If the
pointer is frozen twice by the client on behalf of two
separate grabs, AsyncPointer "thaws" for both.

AsyncPoi nter has no effect if the pointer is not frozen
by the client, but the pointer need not be grabbed by
the client.

For SyncPointer, if the pointer is frozen and actively
grabbed by the client, pointer event processing continues
normal Iy until the next ButtonPress or ButtonRel ease event
is reported to the client, at which tinme the pointer again
appears to freeze. However if the reported event causes
the pointer grab to be rel eased, then the pointer does not
freeze. SyncPointer has no effect if the pointer is not
frozen by the client, or if the pointer is not grabbed by
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the client.

For ReplayPointer, if the pointer is actively grabbed by
the client and is frozen as the result of an event having
been sent to the client (either fromthe activation of a
GrabButton, or froma previous Al owkEvents with node
SyncPoi nter, but not froma G abPointer), then the pointer
grab is released and that event is conpletely reprocessed,
but this time ignoring any passive grabs at or above
(towards the root) the grab-w ndow of the grab just

rel eased. The request has no effect if the pointer is

not grabbed by the client, or if the pointer is not

frozen as the result of an event.

For AsyncKeyboard, if the keyboard is frozen by the
client, keyboard event processing continues normally. If
the pointer is frozen twice by the client on behalf of
two separate grabs, AsyncPointer "thaws" for both.
AsyncKeyboard has no effect if the keyboard is not

frozen by the client, but the keyboard need not be
grabbed by the client.

For SyncKeyboard, if the keyboard is frozen and actively
grabbed by the client, keyboard event processing
continues norrmally until the next KeyPress or KeyRel ease
event is reported to the client, at which tine the
keyboard again appears to freeze. However if the
reported event causes the keyboard grab to be rel eased,
then the keyboard does not freeze. SyncKeyboard has no
effect if the keyboard is not frozen by the client, or
if the keyboard is not grabbed by the client.

For Repl ayKeyboard, if the keyboard is actively grabbed
by the client and is frozen as the result of an event
havi ng been sent to the client (either fromthe
activation of a G abKey, or froma previous AllowEvents
wi th nmode SyncKeyboard, but not from a G abKeyboard),
then the keyboard grab is rel eased and that event is
conpl etely reprocessed, but this tinme ignoring any passive
grabs at or above (towards the root) the grab-w ndow of
the grab just released. The request has no effect if the
keyboard is not grabbed by the client, or if the keyboard
is notfrozen as the result of an event.

AsyncPoi nter, SyncPointer, and Replay Pointer have no
ef fect on processing of keyboard events. AsyncKeyboard,
SyncKeyboard, and Repl ayKeyboard have no effect on
processi ng of pointer events.

It is possible for both a pointer grab and a keyboard grab
to be active sinmultaneously (by the sanme or different
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clients). |If a device is frozen on behalf of either grab
no event processing is performed for the device. It is
possible for a single device to be frozen due to both
grabs. In this case, the freeze nust be rel eased on
behal f of both grabs before events can again be
processed.

G abServer
Di sabl es processing of requests and cl ose-downs on all
ot her connections (than the one this request arrived on).

Ungr abSer ver
Restarts processing of requests and cl ose-downs on ot her
connecti ons.

Quer yPoi nt er
w ndow. W NDOW
=>
root: W NDOW
child: WNDOWor None
same-screen: BOOL
root-x, root-y, win-x, win-y: |INT16
mask: SETof KEYBUTMASK

Errors: W ndow

The root wi ndow the pointer is currently on, and pointer
coordinates relative to the root’s origin, are returned.

I f sane-screen is False, then the pointer is not on the
same screen as the argument wi ndow, and child is None and
win-x and win-y are zero. |f sane-screen is True, then
win-x and win-y are the pointer coordinates relative to
the argument wi ndow s origin, and child is the child
containing the pointer, if any. The current state of the
nmodi fier keys and the buttons are al so returned.

Get Mot i onEvent s

start, stop: TIMESTAMP or CurrentTi ne

wi ndow. W NDOW

events: LI STof TI MECOORD

wher e

TI MECOORD: {x, y: CARD16
time: TI MESTAWP}
Error: W ndow
Returns all events in the notion history buffer that fall

between the specified start and stop tinmes (inclusive)
and that have coordinates that Iie within (including
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borders) the specified window at its present placenent.
The x and y coordinates are reported relative to the
origin of the w ndow.

Tr ansl at eCoor di nat es
src-w ndow, dst-w ndow. W NDOW
src-x, src-y: |INT16

=>
same- screen: BOCL
child: WNDOW or None
dst-x, dst-y: INT16
Errors: Wndow
The src-x and src-y coordinates are taken relative to
src-wi ndow s origin, and returned as dst-x and dst-y
coordinates relative to dst-window s origin. |If
sane-screen is False, then src-w ndow and dst-w ndow are
on different screens, and dst-x and dst-y are zero. |If
the coordi nates are contained in a mapped child of
dst-wi ndow, then that child is returned.

War pPoi nt er

src-wi ndow. W NDOW or None
dst - wi ndow. W NDOW

src-x, src-y: |INT16

src-wi dth, src-height: CARD16
dst-x, dst-y: INT16

Errors: W ndow

Moves the pointer to [dst-Xx, dst-y] relative to
dst-window s origin. If src-windowis None, the nove is
i ndependent of the current pointer position, but if a
wi ndow i s specified, the nove only takes place if the
pointer is currently contained in a visible portion of
the specified rectangle of the src-w ndow.

The src-x and src-y coordinates are relative to

src-window s origin. |If src-height is zero, it is
replaced with the current height of src-w ndow m nus
src-y. If src-width is zero, it is replaced with the

current width of src-wi ndow m nus src-X.

Thi s request cannot be used to nove the pointer outside
t he confine-to wi ndow of an active pointer grab; an
attenpt will only nove the pointer as far as the cl osest
edge of the confine-to w ndow.

MI.T. [ Page 49]



RFC 1013 June 1987

Set | nput Focus
focus: W NDOW or Poi nterRRoot or None
revert-to: {Parent, PointerRoot, None}
time: TIMESTAMP or CurrentTime

Errors: Wndow, Val ue

Changes the input focus and the | ast-focus-change tine.
The request has no effect if the specified tine is earlier
than the current |ast-focus-change tine or is later than
the current server tinme; otherw se, the |ast-focus-change
time is set to the specified tinme, with CurrentTinme

repl aced by the current server tine.

If None is specified as the focus, all keyboard events are
di scarded until a new focus window is set. 1In this case,
therevert-to argunment is ignored.

If a window is specified as the focus, it becones the
keyboard's focus window. |f a generated keyboard event
woul d normal ly be reported to this wi ndow or one of its
inferiors, the event is reported normally; otherw se, the
event is reported with respect to the focus w ndow.

I f PointerRoot is specified as the focus, the focus

wi ndow i s dynamically taken to be the root w ndow of

what ever screen the pointer is on at each keyboard event.
In this case, the revert-to argunent is ignored.

Thi s request generates Focusln and FocusQut events.

If the focus wi ndow becones not viewable, the new focus
wi ndow depends on the revert-to argunment. |If revert-to
is Parent, the focus reverts to the parent (or the

cl osest viewabl e ancestor) and the new revert-to value is
take to be None. If revert-to is PointerRoot or None,
the focus reverts to that value. When the focus reverts,
Focusl n and FocusQut events are generated, but the

| ast-focus-change tine is not affected.

Cet | nput Focus
f_:cus: W NDOW or Poi nt er Root or None
revert-to: {Parent, PointerRoot, None}
Returns the current focus state.
Quer yKeymap
=>

keys: LI STof CARDS
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Returns a bit vector for the keyboard; each one bit

i ndi cates that the corresponding key is currently pressed.
The vector is represented as 32 bytes. Byte N (from 0)
contains the bits for keys 8N to 8N+7, with the | east
significant bit in the byte representing key 8N.

fid: FONT
nane: STRI NG8

Errors: | DChoice, Nane, Al oc

Loads the specified font, if necessary, and associ ates
identifier fid wwth it. The font can be used as a source
for any drawable. The font nane should use the ASCl
encodi ng, and upper/| ower case does not matter.

font: FONT
Errors: Font

Del etes the associ ati on between the resource id and the
font. The font itself wll be freed when no ot her
resource references it.

font: FONT or GCONTEXT

font-info: FONTI NFO
char-i nfos: LI STof CHARI NFO

wher e

FONTI NFO [drawdirection: {LeftToRi ght, R ghtTolLeft}
m n- char - or - byt e2, max- char - or - byt e2: CARD16
nm n- bytel, max-bytel: CARDS
al | -chars-exist: BOOL
defaul t-char: CARD16
n n- bounds: CHARI NFO
max- bounds: CHARI NFO
font-ascent: |NT16
font-descent: |NT16
properties: LI STof FONTPROP]

FONTPROP: [ nanme: ATOM
val ue: | NT32 or CARD32]

CHARI NFO [l eft-side-bearing: |INT16
ri ght-side-bearing: INT16
character-w dth: | NT16
ascent: | NT16
descent: | NT16
attributes: CARD16]
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Errors: Font
Returns | ogical information about a font.

The drawdirection is essentially just a hint, indicating
whet her nost char-infos have a positive (LeftToRight) or a
negati ve (R ghtToLeft) character-width netric. The core
protocol defines no support for vertical text.

If min-bytel and nax-bytel are both zero, then

nm n-char-or-byte2 specifies the |inear character index
corresponding to the first elenmentb of char-infos, and
max- char-or-byte2 specifies the linear character index of

the last element. |If either min-bytel or max-bytel are
non-zero, then both mn-char-or-byte2 and
max-char-or-byte2 will be less than 256, and the two-byte

character index val ues corresponding to char-infos el enent
N (counting fromOQ) are

bytel = ND + min-bytel

byte2 = N\D + m n-char-or-byte2

wher e
D = nax-char-or-byte2 - nmin-char-or-byte2 + 1
/ = integer division
\ = integer nodul us

If char-infos has |ength zero, then m n-bounds and

max- bounds will be identical, and the effective

char-infos is one filled with this char-info, of length
L=D%* (max-bytel - mn-bytel + 1)

That is, all glyphs in the specified Iinear or matrix

range have the sane infornmation, as given by nin-bounds

(and max-bounds). If all-chars-exist is True, then al

characters in char-infos have non-zero boundi ng boxes.

The default-char specifies the character that will be
used when an undefined or non-existent character is used.
Note that default-char is a CARD16 (not CHAR2B); for a
font using two-byte matrix format, the default-char has
bytel in the nost significant byte, and byte2 in the

| east significant byte. |If the default-char itself
speci fi es an undefined or non-existent character, then
no printing is performed for an undefined or non-existent
character.

The m n-bounds and max- bounds contain the m ni mrum and
maxi num val ues of each individual CHARI NFO component over
all char-infos (ignoring non-existent characters). The
boundi ng box of the font, i.e., the smallest rectangle
encl osi ng the shape obtained by superinposing al
characters at the same origin [X,y], has its upper left
coordi nate at
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[ X + min-bounds.|eft-side-bearing, y - max-bounds.
ascent] with a width of

max- bounds. ri ght - si de-bearing - m n-bounds.
| eft-side-bearing and a hei ght of

max- bounds. ascent + max-bounds. descent

The font-ascent is the logical extent of the font above
the baseline, for determning |ine spacing. Specific
characters may extend beyond this. The font-descent is
the | ogical extent of the font at or bel ow the baseline,
for determining |ine spacing. Specific characters may
extend beyond this. |If the baseline is at Y-coordinate
y, then the | ogical extent of the font is inclusive

bet ween t he Y-coordinate values (y - font-ascent) and
(y + font-descent - 1).

A font is not guaranteed to have any properties. Wether
a property value is signed or unsigned nust be derived
froma prior know edge of the property. Wen possible,
fonts should have at |east the follow ng properties (note
that the trailing colon is not part of the name, and that
upper/ |l ower case matters).

M N_SPACE: CARD32
The m ni muminterword spacing, in pixels.
NORM_SPACE: CARD32
The normal interword spacing, in pixels.
MAX_SPACE: CARD32
The maxi muminterword spacing, in pixels
SUBSCRI PT_X: | NT32
SUBSCRI PT_Y: | NT32
O fsets fromthe character origin where subscripts
shoul d begin, in pixels. |If the originis at [x,y],
then subscripts should begin at [x + Subscript X,
y + SubscriptY].
UNDERLI NE_POSI TI ON: | NT32
Y offset fromthe baseline to the top of an underli ne,
in pixels. If the baseline is Y-coordinate y, then
the top of the underline is at (y +
Under | i nePosi tion).
UNDERLI NE_THI CKNESS: CARD32
Thi ckness of the underline, in pixels.
STRI KEOQUT_ASCENT: | NT32
STRI KEOQUT_DESCENT: | NT32
Vertical extents for boxing or voiding characters, in
pi xels. If the baseline is at Y-coordinate y, then
the top of the strikeout box is at (y -
Stri keout Ascent), and the height of the box is
(Strikeout Ascent + StrikeoutDescent).
| TALI C_ANGLE: | NT32
The angl e of characters in the font, in degrees
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scaled by 64, relative to the three-ocl ock position
fromthe character origin, with positive indicating
countercl ockwi se notion (as in Arc requests).

X _HEI GHT: | NT32
"1 ex" as in TeX, but expressed in units of pixels.
Oten the height of | owercase x.

QUAD W DTH: | NT32
"1 ent as in TeX, but expressed in units of pixels.
Often the width of the digits 0-9.

VEI GHT: CARD32
The wei ght or bol dness of the font, expressed as a
val ue between 0 and 1000.

PO NT_SI ZE: CARD32
The point size, expressed in 1/10ths, of this font at
the ideal resolution. There are 72.27 points to the
i nch.

RESCOLUTI ON: CARD32
The nunber of pixels per point, expressed in 1/100ths,
at which this font was created.

For a character origin at [x,y], the bounding box of a
character,i.e., the smallest rectangle enclosing the
character’s shape, described in ternms of CHARI NFO
conponents, is a rectangle with its upper left corner at
[x + left-side-bearing, y - ascent]
with a width of
right-side-bearing - |eft-side-bearing
and a hei ght of
ascent + descent
and the origin for the next character is defined to be
[x + character-w dth, y]
Note that the baseline is logically viewed as being just
bel ow non-descendi ng characters (when descent is zero,
only pixels with Y-coordinates | ess than y are drawn),
and that the origin is logically viewed as being
coincident with the left edge of a non-kerned character
(when left-side-bearing is zero, no pixels with
X-coordinate | ess than x are drawn).

Note that CHARINFO netric val ues can be negative.

A non-exi stent character is represented with all CHARI NFO
conponents zero.

The interpretation of the per-character attributes field
is undefined by the core protocol

QueryText Extents

font: FONT or GCONTEXT
itens: STRI NGL6
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drawdirection: {LeftToRi ght, Ri ghtTolLeft}
font-ascent: |NT16

font-descent: |INT16

overall -ascent: |INT16

overal | -descent: | NT16

overal |l -width: | NT32

overal |l -left: INT32

overal |l -right: |NT32

Errors: Font

Returns the |l ogical extents of the specified string of
characters in the specified font. Drawdirection
font-ascent, and font-descent are as described in
QueryFont. Overall-ascent is the maxi mum of the ascent
metrics of all characters in the string, and
overal | -descent is the maxi mum of the descent netrics.
Overall-width is the sumof the character-width netrics
of all characters in the string. For each character in
the string, let Wbe the sumof the character-w dth
nmetrics of all characters preceding it in the string,
let L be the left-side-bearing netric of the character
plus W and let R be the right-side-bearing netric of

the character plus W Overall-left is the mninmmL of
all characters in the string, and overall-right is the
maxi num R

For fonts defined with |inear indexing rather than
two-byte matrix indexing, the server will interpret each
CHAR2B as a 16-bit nunber that has been transmitted nost
significant byte first (i.e., bytel of the CHAR2B is
taken as the nost significant byte).

If the font has no defined default-char, then undefined
characters in the string are taken to have all zero

nmetrics.
Li st Font s
pattern: STRI NG3
max- hanes:. CARD16
=>

nanmes: LI STof STRI NGS

Returns a list of length at npst max-names, of nanes of
fonts matching the pattern. The pattern should use the
ASCI | encodi ng, and upper/|ower case does not matter.

In the pattern, the '?" character (octal value 77) will
mat ch any single character, and the character '*' (octal
value 52) will match any nunmber of characters. The
returned names are in | ower case.
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Li st FontsWthlnfo

Set Font Pat h

pattern: STRI NG3
max- nanes: CARD16

fonts: LI STof FONTDATA

wher e
FONTDATA: [name: STRI NG3
i nfo: FONTI NFO
FONTI NFO <sane type definition as in QueryFont>

Li ke ListFonts, but also returns information about each
font. The information returned for each font is
identical to what QueryFont would return (except that the
per-character netrics are not returned).

pat h: LI STof STRI NG3
Errors: Val ue

Defines the search path for font |ookup. There is only one
search path per server, not one per client. The
interpretation of the strings is operating system dependent,
but they are intended to specify directories to be

searched in the order |isted.

Setting the path to the enpty list restores the default
path defined for the server.

As a side-effect of executing this request, the server

is guaranteed to flush all cached information about fonts
for which there currently are no explicit resource ids

al | ocat ed.

The nmeaning of an error fromthis request is system
speci fic.

Cet Font Pat h

=>

pat h: LI STof STRI NG3

Returns the current search path for fonts.

Cr eat ePi xmap

pid: Pl XVAP

dr awabl e: DRAWABLE
dept h: CARD8

wi dt h, hei ght: CARD16

Errors: | DChoice, Drawable, Value, Al oc

[ Page 56]



RFC 1013

FreePi xmap

Creat eGC

June 1987

Creates a pixmap, and assigns the identifier pidtoit.
Wdth and hei ght nust be non-zero. Depth nust be one of
the dept hs supported by root of the specified drawabl e.
The initial contents of the pixmap are undefi ned.

It is legal to pass an InputOnly wi ndow as a drawable to
this request.

pi xmap: Pl XMVAP
Errors: Pi xmap

Del etes the associ ati on between the resource id and the
pi xmap. The pixmap storage will be freed when no other
resource references it.

cid: GCONTEXT

dr awabl e: DRAWABLE

val ue- mask: Bl TMASK

val ue-list: LI STof VALUE

Errors: |DChoice, Drawabl e, Pixmap, Font, Mtch, Value, Alloc

Creates a graphics context, and assigns the identifier cid to
it. The gcontext can be used with any destination drawabl e
havi ng the same root and depth as the specified drawabl e.

The val ue-mask and val ue-1ist specify which conponents are to
be explicitly initialized. The context conponents are:

alu-function: {Cear, And, AndReverse, Copy, Andlnverted,
Noop, Xor, O, Nor, Equiv, Ilnvert,

O Reverse, Copylnverted, Olnverted,
Nand, Set}

pl ane- mask: CARD32

foreground: CARD32

background: CARD32

i ne-width: CARD16

line-style: {Solid, OnOfDash, Doubl eDash}

cap-style: {NotlLast, Butt, Round, Projecting}

join-style: {Mter, Round, Bevel}

fill-style: {Solid, Tiled, OpaqueStippled, Stippled}

fill-rule: {EvenQdd, W nding}

arc-node: {Chord, PieSlice}

tile: PIXVAP

sti ppl e: Pl XVAP

tile-stipple-x-origin: |INT16

tile-stipple-y-origin: |INT16

font: FONT
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subwi ndow node: {d i pByChildren, Includelnferiors}
gr aphi cs- exposures: BOOL

clip-x-origin: |INT16

clip-y-origin: |INT16

clip-mask: PIXMAP or None

dash-of fset: CARDL6

dash-1ist: CARD8

I n graphi cs operations, given a source and destination pixel
the result is conmputed bitw se on corresponding bits of the
pi xels. That is, a boolean operation is performed in each
bit plane. The plane-mask restricts the operation to a subset
of planes. That is, the result is

((src FUNC dst) AND pl ane-mask) OR (dst AND (NOT pl ane- nask))
Range checking is not perfornmed on the val ues for foreground,
background, or plane-nask; they are sinply truncated to the
appropriate nunber of bits.

The meani ngs of the alu-functions are:

Cl ear 0

And src AND dst

AndRever se src AND (NOT dst)

Copy src

Andl nverted (NOT src) AND dst

NoOp dst

Xor src XOR dst

O src OR dst

Nor (NOT src) AND (NOT dst)

Equi v (NOT src) XOR dst

| nvert NOT dst

O Rever se src OR (NOT dst)

Copyl nvert ed NOT src

Ol nverted (NOT src) OR dst

NAnd (NOT src) OR (NOT dst)

Set 1
Line-width is nmeasured in pixels and can be greater than or
equal to one (a "wide" line) or the special value zero (a
"thin" line).

Wde lines are drawn centered on the path described by the
graphics request. Unless otherw se specified by the join or
cap style, the bounding box of a wide line with endpoints
[x1, yl1], [x2, y2], and width wis a rectangle with vertices
at the followi ng real coordinates:

[ x1-(wsn/2), yl+(wcs/2)], [x1+(w'sn/2), yl-(wcs/2)],
[ Xx2- (Wrsn/2), y2+(wcs/2)], [x2+(w'sn/2), y2-(wcs/2)]
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where sn is the sine of the angle of the Iine and cs is the
cosine of the angle of the line. A pixel is part of the line
(and hence drawn) if the center of the pixel is fully inside
t he boundi ng box (which is viewed as having infinitely thin
edges). If the center of the pixel is exactly on the
boundi ng box, it is part of the line if and only if the
interior is imediately to its right (x increasing
direction). Pixels with centers on a horizontal edge are a
speci al case and are part of the line if and only if the
interior is imediately below (y increasing direction).

Note that this description is a mathematical node

describing the pixels that are drawn for a wide Iine and
does not inply that trigononetry is required to inplenent
such a nodel. Real or fixed point arithmetic is

reconmended for conputing the corners of the line endpoints
for lines greater than one pixel in wdth.

Thin lines (zero line-width) are "one pixel w de" |ines drawn
usi ng an unspecified, device dependent al gorithm (for

exanpl e, Bresenham). There are only two constraints on this
algorithm First, if aline is drawn unclipped from][x1,yl]
to [x2,y2] and another line is drawn unclipped from [x1+dx,
yl+dy] to [x2+dx,y2+dy], then a point [X,y] is touched by
drawing the first line if and only if the point [x+dx,y+dy]
is touched by drawing the second |line. Second, the effective
set of points conprising a Iine cannot be affected by
clipping, that is, a point is touched in a clipped line if
and only if the point lies inside the clipping region and

t he point would be touched by the Iine when drawn uncli pped.

Note that a wide line drawn from|[x1,yl] to [x2,y2] always
draws the sane pixels as a wide line drawmn from[x2,y2] to
[x1,y1l], not counting cap and join styles, but this property
is not guaranteed for thin lines. Al so note that "jags" in
adj acent wide lines will always line up properly, but this
property is not guaranteed for thin lines. A line-wdth of
zero differs froma line-width of one in which pixels are
drawmn. In general, drawing a thin line will be faster than
drawing a wide line of wwdth one, but thin Iines may not m x
wel| aesthetically desirable to obtain precise and uniform
results across all displays, a client should al ways use a
line-width of one, rather than a line-w dth of zero.

The line-style defines which segnents of a line are drawn:
Solid: the full path of the line is drawn
Doubl eDash: the full path of the line is drawn, but the
segnents defined by the even dashes are
filled differently than the segnments defi ned
by the odd dashes (see fill-style)
OnOf f Dash: only the segnments defined by the even dashes
are drawn, and cap-style applies to each
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i ndi vi dual segnment (except NotlLast is treated
as Butt for internal caps)

The cap-style defines how the endpoints of a path are drawn:
Not Last: equivalent to Butt, except that for a
line-width of zero or one the final endpoint is
not drawn
Butt: square at the endpoint, with no projection beyond
Round: a circular arc with dianeter equal to the
line-width, centered on the endpoint; equival ent
to Butt for line-width zero or one
Projecting: square at the end, but the path continues
beyond the endpoint for a distance equal to
hal f the line-width; equivalent to Butt for
line-width zero or one

The join-style defines how corners are drawn for wi de |ines:
Mter: the outer edges of the two |ines extend to neet at
an angl e
Round: a circular arc with dianeter equal to the
line-width, centered on the joinpoint
Bevel : Butt endpoint styles, and then the triangular
"notch" filled

The tile/stipple and clip origins are interpreted relative to
the origin of whatever destination drawable is specified in a
gr aphi cs request.

The tile pixmap nust have the same root and depth as the
gcontext (else a Match error). The stipple pixmap nust have
depth one, and nust have the sane root as the gcontext (else
a Match error). For stipple operations, the stipple pattern
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 sonme sizes may be
faster to use than others.

The fill-style defines the contents of the source for I|ine,
text, and fill requests. For all text and fill requests
(Pol yText8, PolyText16, PolyFillRectangle, FillPoly,
Pol yFill Arc), for line requests (PolyLine, PolySegnent,
Pol yRect angl e, PolyArc) with line-style Solid, and for the
even dashes for line requests with |ine-style OnOf Dash or
Doubl eDash:
Solid: foreground
Tiled: tile
OpaquesStippled: a tile with the sanme width and hei ght as
stipple, but with background everywhere
stipple has a zero and with foreground
everywhere stipple has a one
Stippl ed: foreground nasked by stipple
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For the odd dashes for line requests with line-style
Doubl eDash:

Solid: background

Til ed: sanme as for even dashes

OpaquesSti ppl ed: sane as for even dashes

Sti ppl ed: background masked by stipple

The dash-list value allowed here is actually a sinplified
formof the nore general patterns that can be set with
Set Dashes. Speci fying a value of N here is equivalent to
specifying the two elenent list [N, N] in SetDashes. The
val ue nmust be non-zero. The meani ng of dash-offset and
dash-list are explained in the Set Dashes request.

The clip-mask restricts wites to the destination drawabl e;
only pixels where the clip-mask has a one bit are drawn. It
affects all graphics requests. The clip-nmask does not clip
sources. The clip-mask origin is interpreted relative to the
origin of whatever destination drawable is specified in a
graphics request. |If a pixmap is specified as the clip-nmask,
it must have depth one and have the same root as the gcontext
(el se a Match error). The clip-mask can also be set with the
Set d i pRect angl es request.

For CipByChildren, both source and destinati on w ndows are
additionally clipped by all viewable InputQutput children.

For Includelnferiors, neither source nor destination w ndow
is clipped by inferiors; this will result in draw ng through
subwi ndow boundari es. The use of Includelnferiors on a w ndow
of one depth with mapped inferiors of differing depth is not
illegal, but the semantics isundefined by the core protocol

The fill-rule defines what pixels are inside (i.e., are
drawn) for paths given in FillPoly requests. EvenOdd neans

a point isinside if aninfinite ray with the point as origin
crosses the path an odd nunber of times. For Wnding, a
point is inside if an infinite ray with the point as origin
crosses an unequal number of clockw se and countercl ockw se
directed path segnments. For both rules, a "point" is

infinitely small, and the path is an infinitely thin line.
A pixel is inside if the center point of the pixel is inside
and the center point is not on the boundary. |f the center

point is on the boundary, the pixel is inside if and only if
the polygon interior is imediately to its right (x
increasing direction). Pixels with centers along a

hori zontal edge are a special case and are inside if and
only if the polygon interior is inmediately below (y

i ncreasing direction).

The arc-node controls filling in the PolyFill Arc request.
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The graphi cs-exposures flag controls G aphi csExposure event
generation for CopyArea and CopyPl ane requests (and any
simlar requests defined by extensions).

The default conponent val ues are:

function: Copy

pl ane- mask: all ones

foreground: O

background: 1

line-width: O

line-style: Solid

cap-style: Butt

join-style: Mter

fill-style: Solid

full-rule: EvenCdd

arc-node: PieSlice

tile: pixmap of unspecified size filled with forground
pixell (i.e., client specified pixel if any,
el se 0)

stipple: pixmap of unspecified size filled with ones

tile-stipple-x-origin: O

tile-stipple-y-origin: O

font: <inplenmentation dependent >

subwi ndow node: d i pByChil dren

gr aphi cs- exposures: True

clip-x-origin: O

clip-y-origin: O

cli p-mask: None

dash-offset: O

dash-list: 4 (i.e., the list [4, 4])

Storing a pixmap in a gcontext mght or might not result in a

copy being made. If the pixmap is |ater used as the
destination for a graphics request, the change m ght or m ght
not be reflected in the gcontext. |If the pixmap is used

simul taneously in a graphics request as both a destination
and as a tile or stipple. the results are not defined.

It is quite likely that sone anpbunt of gcontext information
will be cached in display hardware, and that such hardware
can only cache a snall number of gcontexts. G ven the nunber
and conpl exity of conponents, clients should view sw tching
bet ween gcontexts with nearly identical state as
significantly nore expensive than making mnor changes to a
si ngl e gcont ext.

gc: GCONTEXT
val ue- mask: Bl TMASK
val ue-list: LI STof VALUE
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Errors: GContext, Pixmap, Font, Match, Value, Alloc

Changes conponents in gc. The val ue-nmask and val ue-1Ii st
speci fy which conponents are to be changed. The val ues and
restrictions are the sane as for CreateGC

Changi ng the clip-mask al so overrides any previous

Set d i pRect angl es request on the context. Changing the
dash-of fset or dash-1ist overrides any previous SetDashes
request on the context.

The order in which conponents are verified and altered is
server dependent. |If an error is generated, a subset of the
conmponents may have been altered.

CopyGC
src-gc, dst-gc: GCONTEXT
val ue- mask: BI TMASK
Errors: GContext, Value, Match, Alloc
Copi es conmponents fromsrc-gc to dst-gc. The val ue- mask
speci fi es which conponents to copy, as for CreateGC. The
two gcontexts nust have the sane root and the same depth
(el se a Match error).

Set Dashes

gc: GCONTEXT
dash-of f set: CARD16
dash-1ist: LI STof CARDS

Errors: GContext, Value, Alloc

Sets the dash-offset and dash-list in gc for dashed |ine
styles. The initial and alternating el enents of the
dash-list are the "even" dashes, the others are the

"odd" dashes. Al of the elements nust be non-zero.

The dash-of fset defines the phase of the pattern

speci fyi ng how many pixels into the dash-list the pattern
shoul d actually begin in any single graphics request.
Dashing is continuous through path segnents combined with
a join-style, but is reset to the dash-offset each tine a
cap-style is applied.

Set d i pRect angl es
gc: GCONTEXT
clip-x-origin, clip-y-origin: INT16
rectangl es: LI STof RECTANGLE
ordering: {UnSorted, YSorted, YXSorted, YXBanded}

Errors: GContext, Value, Al loc, Mutch
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Changes clip-mask in gc to the specified list of rectangles
and sets the clip origin. Qutput will be clipped to remain
contained within the rectangles. The clip originis
interpreted relative to the origin of whatever destination
drawabl e is specified in a graphics request. The rectangle
coordinates are interpreted relative to the clip origin.
The rectangl es shoul d be non-intersecting, or graphics
results will be undefi ned.

I f known by the client, ordering relations on the rectangles
can be specified with the ordering argunent; this may provide
faster operation by the server. |If an incorrect ordering is
specified, the server may generate a Match error, but is not
required to do so; if no error is generated, the graphics
results are undefined. UnSorted nmeans the rectangles are in
arbitrary order. YSorted nmeans that the rectangles are
non-decreasing in their Y origin. YXSorted additionally
constrains YSorted order in that all rectangles with an equal
Y origin are non-decreasing in their X origin. YXBanded
additionally constrains YXSorted by requiring that for every
possible Y scanline, all rectangles that include that
scanline have identical Y origins and Y extents.

gc: GCONTEXT
Errors: GCont ext

Del etes the associ ati on between the resource id and the
gcontext, and destroys the gcontext.

C ear ToBackgr ound

wi ndow. W NDOW

X, y: INT16

wi dt h, height: CARD16
exposures: BOCL

Errors: Wndow, Val ue, WMatch

The x and y coordinates are relative to the window s origin,
and specify the upper left corner of the rectangle. If width
is zero, it is replaced with the current width of the w ndow
mnus x. |If height is zero, it is replaced with the current
hei ght of the window minus y. |If the window has a defined
background tile, the rectangle is tiled with a plane-nask of
all ones and al u-function of Copy. |If the w ndow has
background None, the contents of the wi ndow are not changed.
In eithercase, if exposures is True, then one or nore
exposure events are generated for regions of the rectangle
that are eithervisible or are being retained in a backing
store.
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It is a Match error to use an InputOnly window in this
request.

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

src-x, src-y: |INT16

wi dt h, height: CARD16

dst-x, dst-y: INT16

Errors: Drawabl e, GContext, Match

Conbi nes the specified rectangle of src-drawable with the
specified rectangl e of dst-drawable. The src-x and src-y
coordinates are relative to src-drawable’s origin, dst-x and
dst-y are relative to dst-drawable’'s origin, each pair

speci fying the upper left corner of the rectangle.
Src-drawabl e must have the sane root and the same depth as
dst-drawabl e (else a Match error).

If regions of the source rectangle are obscured and have not
been retained by the server, or if regions outside the
boundari es of the source drawabl e are specified, then the
follow ng occurs. |If the dst-drawable is a window with a
background of other than None, the corresponding regions of
the destination are tiled (with plane-msk of ones and

al u-function Copy) with that background. Regardless, if

gr aphi cs-exposures in gc is True, G aphi csExposure events
for the correspondi ng desitnation regions are generated.

| f graphi cs-exposures if True but no regions are exposed,
then a NoExposure event is generat ed.

GC conponents: al u-function, plane-nmask, foreground,
subwi ndow node, clip-x-origin, clip-y-origin, clip-mask

scr-drawabl e, dst-drawabl e: DRAWABLE
GC. Gcont ext

src-x, src-y: |INT16

wi dt h, height: CARD16

dst-x, dst-y: INT16

bi t - pl ane: CARD32

Errors: Drawabl e, GContext, Value, Match

Src-drawabl e must have the sane root as dst-srawable (el se
a match error), but need not have the sanme depth.

Bi t - pl ane nust have exactly one bit set. Effectively, that
pl ane of the src-drawabl e and the fore-ground/ background

pi xels in gc are conbined to forma pixmap of the sanme
depth as dst-drawabl e, and the equivalent of a CopyArea is
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performed, with all the sane exposure senanti cs.

GC conponents: al u-function, plan-nask, foreground,
background, subw ndow node, graphics-exposures,
clip-x-origin, clip-y-origin, clip-mask

dr awabl e: DRAWABLE

gc: GCONTEXT

coordi nat e-mode: {Origin, Previous}
poi nts: LI STof PO NT

Errors: Drawabl e, GContext, Value, Match

Conbi nes the foreground pixel in gc with the pixel at each
point in the drawable. The points are drawn in the order
listed.

The first point is always relative to the drawable’s origin;
the rest are relative either to that origin or the previous
poi nt, dependi ng on the coordi nate-node.

GCconponents: al u-function, plane-nask, foreground,
subwi ndow node, clip-x-origin, clip-y-origin, clip-mask

dr awabl e: DRAWABLE

gc: GCONTEXT

coordi nat e-mode: {Origin, Previous}
poi nts: LI STof PO NT

Errors: Drawabl e, GContext, Value, Match

Draws |ines between each pair of points (point[i], point
[i+1]). The lines are drawmn in the order listed. The lines
join correctly at all internediate points, and if the first
and | ast points coincide, the first and last lines also join
correctly.

For any given line, no pixel is drawn nore than once. |If
thin (zero line-width) lines intersect, the intersecting
pi xels are drawn nultiple tines. |If wide lines intersect,

the intersecting pixels are drawn only once, as though the
entire PolyLine were a single filled shape.

The first point is always relative to the drawable’s origin;
the rest are relative either to that origin or the previous
poi nt, depending on the coordi nat e-nbde.

GC conponents: al u-function, plane-mask, |ine-w dth,
line-style, cap-style, join-style, fill-style,
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subwi ndow node, clip-x-origin, clip-y-origin, clip-mask

GC nmode- dependent conponents: foreground, background, tile,
stipple, tile-stipple-x-origin, tile-stipple-y-origin,
dash- of f set, dash-1i st

dr awabl e: DRAWABLE
gc: GCONTEXT
segnents: LI STof SEGVENT

where SEGVENT: [x1, yl, x2, y2: |NT16]
Errors: Drawabl e, GContext, Match

For each segnent, draws a |ine between [x1, yl1l] and [x2, y2].
The lines are drawmn in the order listed. No joining is
performed at coincident end points. For any given line, no
pi xel is drawn nore than once. |If lines intersect, the
intersecting pixels are drawn multiple tines.

GC conponents: al u-function, plane-mask, |ine-w dth,
line-style, cap-style, fill-style, subw ndow node,
clip-x-origin, clip-y-origin,clip-mask

GC node- dependent conponents: foreground, background, tile,
stipple,tile-stipple-x-origin, tile-stipple-y-origin,
dash-of f set, dash-1i st

Pol yRect angl e

dr awabl e: DRAWABLE
gc: GCONTEXT
rectangl es: LI STof RECTANGLE

Errors: Drawabl e, GContext, Match

Draws the outlines of the specified rectangles, as if a
five-point PolyLine were specified for each rectangle. The x
and y coordi nates of each rectangle are relative to the
drawabl e’ s origin, and define the upper left corner of the
rectangl e.

The rectangles are drawn in the order listed. For any given
rectangl e, no pixel is drawn nore than once. |If rectangles
intersect, the intersecting pixels are drawn multiple tines.
GC conponents: alu-function, plane-mask, |ine-w dth,
line-style, join-style, fill-style, subw ndow node,
clip-x-origin, clip-y-origin, clip-mask

GC node- dependent conponents: foreground, background, tile,
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stipple, tile-stipple-x-origin, tile-stipple-y-origin,
dash-of f set, dash-1i st

dr awabl e: DRAWABLE
gc: GCONTEXT
arcs: LI STof ARC

Errors: Drawabl e, GContext, Match

Draws circular or elliptical arcs. Each arc is specified by
a rectangle and two angles. The x and y coordi nates are
relative to the origin of the drawabl e, and define the upper
left corner of the rectangle. The center of the circle or
ellipse is the center of the rectangle, and the mgjor and

m nor axes are specified by the width and hei ght,
respectively. The angles are signed integers in degrees
scaled by 64, with positive indicating counterclockw se

noti on and negative indicating clockwi se notion. The start
of the arc is specified by anglel relative to the

t hree-ocl ock position fromthe center, and the path and
extent of the arc is specified by angle2 relative to the
start of the arc. |If the magnitude of angle2 is greater
than 360 degrees, it is truncated to 360 degrees.

The arcs are drawn in the order listed. |If the last point in
one arc coincides with the first point in the follow ng arc,
the two arcs will join correctly. |If the first point in the
first arc coincides with the last point in the last arc, the
two arcs will join correctly. For any given arc, no pixel is
drawn nore than once. If two arcs join correctly and the
line-width is greater than zero and the arcs intersect, no

pi xel is drawn nore than once. Oherw se, the intersecting
pi xel s of intersecting arcs are drawn nultiple tinmes.
Specifying an arc with one endpoint and a cl ockw se extent
draws the sane pixels as specifying the other endpoint and an
equi val ent countercl ockwi se extent, except as it affects
joins.

By specifying one axis to be zero, a horizontal or vertical
line can be drawn.

Angl es are conputed based solely on the coordinate system
i gnoring the aspect ratio.

GC conponents: al u-function, plane-mask, |ine-w dth,
line-style, cap-style, join-style, fill-style,
subwi ndow node, clip-x-origin, clip-y-origin, clip-mask

GC node- dependent conponents: foreground, background, tile,
stipple,tile-stipple-x-origin, tile-stipple-y-origin,
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dash-of fset, dash-1i st

dr anwabl e: DRAWABLE

gc: GCONTEXT

shape: {Conpl ex, Nonconvex, Convex}
coordi nate-node: {Origin, Previous}
poi nts: LI STof PO NT

Errors: Drawabl e, GContext, Match, Val ue

Fills the region closed by the specified path. The path is
closed automatically if the last point in the |ist does not
coincide with the first point. No pixel of the region is
drawn nore than once.

The first point is always relative to the drawable’s origin;
the rest are relative either to that origin or the previous
poi nt, dependi ng on the coordi nate-node.

The shape paraneter nay be used by the server to inprove
perfornmance. Conpl ex neans the path nmay self-intersect.

Nonconvex means the path does not self-intersect, but the
shape is not wholly convex. |If known by the client,

speci fyi ng Nonconvex over Conplex may inprove perfornance. |f
Nonconvex is specified for a self-intersecting path, the
graphics results are undefined.

Convex neans the path is wholly convex. If known by the
client, specifying Convex can inprove performance. |f Convex
is specified for a path that is not convex, the graphics
resul ts are undefined.

GC conponents: al u-function, plane-mask, fill-style,
fill-rule, subw ndow node, clip-x-origin, clip-y-origin,
cli p- mask

GC nmode- dependent conponents: foreground, tile, stipple,
tile-stipple-x-origin, tile-stipple-y-origin

Pol yFi | | Rect angl e

dr awabl e: DRAWABLE
gc: GCONTEXT
rectangl es: LI STof RECTANGLE

Errors: Drawable, GContext, Match
Fills the specified rectangles. The x and y coordi nates of

each rectangle are relative to the drawable’s origin, and
define the upper left corner of the rectangle.
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The rectangles are drawn in the order listed. For any given
rectangl e, no pixel is drawn nore than once. |If rectangles
intersect, the intersecting pixels are drawn nmultiple tines.

GC conponents: al u-function, plane-mask, fill-style,
fill-rule, subw ndow node, clip-x-origin, clip-y-origin,
cli p- mask

GC nmode- dependent conponents: foreground, tile, stipple,
tile-stipple-x-origin, tile-stipple-y-origin

dr awabl e: DRAWABLE
gc: GCONTEXT
arcs: LI STof ARC

Errors: Drawabl e, GContext, Match

For each arc, fills the region closed by the specified arc
and one or two line segnments, depending on the arc-node. For
Chord, the single |line segnent joining the endpoints of the
arc is used. For PieSlice, the two |ine segnents joining the
endpoints of the arc with the center point are used. The
arcs are as specified in the Pol yArc request.

The arcs are filled in the order listed. For any given arc,
no pixel is drawn nore than once. |If regions intersect, the
intersecting pixels are drawn mnultiple tines.

GC conponents: al u-function, plane-mask, fill-style,
fill-rule, arc-node, subw ndow node, clip-x-origin,
clip-y-origin, clip-mask

GC nmode- dependent conponents: foreground, tile, stipple,
tile-stipple-x-origin, tile-stipple-y-origin

dr anwabl e: DRAWABLE

gc: GCONTEXT

dept h: CARD8

wi dt h, height: CARD16

dst-x, dst-y: INT16

| eft-pad: CARD8

format: {Bitmap, XYPi xmap, ZPi xmap}
bits: <bits>

Errors: Drawable, GContext, Match, Value, Alloc
Conbi nes an image with a rectangle of the drawable. The

dst-x and dst-y coordinates are relative to the drawable’s
origin.
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If Bitmap format is used, then depth must be one (el se a
Match error) and the image nmust be in XYFormat. The
foreground pixel in gc defines the source for one bits in the
i mge, and the background pixel defines the source for the
zero bits.

For XYPi xmap and ZPi xmap, depth nust match the depth of
drawabl e (el se a Match error). For XYPi xmap, the inage nust
be sent in XYFormat. For ZPi xmap, the inmage nmust be sent in
the ZFormat defined for the given depth.

The left-pad nust be zero for ZPixmap format. For Bitnmap and
XYPi xmap format, |eft-pad nust be | ess than

bi t map-fornmat-scanline-pad (as given in the server connection
setup info). The first left-pad bits in every scanline are

to be ignored by the server; the actual inage begins that

many bits into the data. The wi dth argunent defines the width
of the actual imge, and does not include |eft-pad.

GC components: al u-function, plane-mask, subwi ndow node,
clip-x-origin, clip-y-origin, clip-mask

GC nmode- dependent conponents: foreground, background

Cet | mage
dr awabl e: DRAWABLE
X, y: INT1l6
wi dt h, height: CARD16
pl ane- mask: CARD32
format: {XYFormat, ZFornat}

dept h: CARD8
vi sual : VI SUALI D or None
bits: <bits>

Errors: Drawabl e, Val ue, WMatch

Returns the contents of the given rectangle of the drawabl e
inthe given format. The x and y coordinates are relative to
the drawabl e’s origin, and define the upper |eft corner of
the rectangle. If XYFormat is specified, only the bit planes
specified in plane-nmask are transnmitted. |If ZFormat is
specified, then bits in all planes not specified in

pl ane-nmask transmtted as zero. The returned depth specifies
t he nunber of bits per pixel of the image. |If the drawable
is a window, its visual type is returned; if the drawable

is a pixnmap,the visual is None.

If the drawable is a wi ndow, the w ndow nust be mapped, and

it must be the case that, if there were no inferiors or
overl appi ng wi ndows, the specified rectangle of the w ndow
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woul d be fully visible on the screen will include any
visible portions of inferiors or overlappi ng wi ndows
contained in the rectangle, but if these wi ndows are of
different depth than the specified wi ndow, the contents
returned for themare not defined by the core protocol.

dr awabl e: DRAWABLE

gc: GCONTEXT

X, y: INT16

items: LI STof TEXTI TEMB

wher e
TEXTI TEMB: TEXTELT8 or FONT
TEXTELT8: [delta: INT8
string: STRI NG8]

Errors: Drawabl e, GContext, Match, Font

The x and y coordinates are relative to drawable’s origin,
and specify the baseline starting position (the initial
character origin). Each text itemis processed in turn. A
font item causes the font to be stored in gc, and to be
used for subsequent text; sw tching anong fonts with
differing draw-directions is permtted. A text elenent
delta specifies an additional change in the position al ong
the x axis before the string is drawn; the delta is al ways
added to the character origin (not added or subtracted based
on the drawdirection of the current font). Each character
i mmge, as defined by the a font in gc, is treated as an
additional mask for a fill operation on the drawabl e.

Al'l contained FONTs are always transmitted nost significant
byte first.

If a Font error is generated for an item the previous itens
may have been drawn.

For fonts defined with two-byte matrix indexing, each STRI NG
byte is interpreted as a byte2 value of a CHARZB with a bytel
val ue of zero

GC components: al u-function, plane-mask, fill-style, font,
subwi ndow node, clip-x-origin, clip-y-origin, clip-mask

GC nmode- dependent conponents: foreground, tile, stipple,
tile-stipple-x-origin, tile-stipple-y-origin

dr awabl e: DRAWABLE
gc: GCONTEXT
X, y: INT16
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itens: LI STof TEXTI TEML6

wher e
TEXTI TEML6: TEXTELT16 or FONT
TEXTELT16: [delta-x: INT8
string: STRI NGL6]

Errors: Drawabl e, GContext, Match, Font

Just |ike PolyText8, except two-byte (or 16-bit) characters
are used. For fonts defined with |inear indexing rather than
two-byte matrix indexing, the server will interpret each
CHAR2B as a 16-bit nunber that has been transmitted nost
significant byte first (i.e., bytel of the CHAR2B is taken
as the nost significant byte).

dr awabl e: DRAWABLE
gc: GCONTEXT

X, y: INT1l6
string: STRI NGB

Errors: Drawabl e, GContext, Match

The x and y coordinates are relative to drawable’s origin,
and specify the baseline starting position (the initial
character origin). The effect is to first fill a
destination rectangle with the background pixel defined in
gc, and then paint the text with the foreground pixel.

The upper left corner of the filled rectangle is at

[x + overall-left, y - font-ascent]
the width is
overall-right - overall-left

and the height is
font-ascent + font-descent
where overall-left, overall-right, font-ascent, and
as font-descent are would be returned by a QueryText Extents
call using gc and string.

The alu-function and fill-style defined in gc are ignored for
this request; the effective alu-function is Copy and the
effective fill-style Solid.

For fonts defined with two-byte matrix indexing, each STRI NGB
byte is interpreted as a byte2 value of a CHARZB with a bytel
val ue of zero

GC conponents: pl ane- nask, foreground, background, font,
subwi ndow node, clip-x-origin, clip-y-origin, clip-mask

[ Page 73]



RFC 1013

| mageText 16

Cr eat eCol or

June 1987

dr awabl e: DRAWABLE
gc: GCONTEXT

X, y: INT16
string: STRI NGL6

Errors: Drawabl e, GContext, Match

Just |ike InmageText8, except two-byte (or 16-bit) characters
are used. For fonts defined with |inear indexing rather than
two-byte matrix indexing, the server will interpret each
CHAR2B as a 16-bit nunber that has been transmitted nost
significant byte first (i.e., bytel of the CHAR2B is taken as
t he nost significant byte).

map

m d: COLORMVAP

vi sual : VI SUALI D
w ndow. W NDOW
alloc: {None, All}

Errors: | DChoi ce, Wndow, Value, Mtch, Alloc

Creates a colormap of the specified visual type for the
screen on which the wi ndow resides, and associ ates the
identifier mid with it. The visual type nust be one
supported by the screen, and cannot be of class TrueCol or
(el se a Match error). The initial values of the col ormap
entries are undefined for classes GrayScal e, PseudoCol or
and DirectColor; for StaticGay, StaticColor, and
TrueCol or, the entries wll have defined val ues, but those
val ues are specific to the visual and are not defined by
the core protocol. For StaticGay, StaticColor, and
TrueCol or, alloc nmust be specified as None (el se a Match
error). For the other classes, if alloc is None, the
colormap initially has no allocated entries, and clients
can allocate entries. |If alloc is All, then the entire
colormap is "allocated" witable, but entries cannot be
freed with FreeColors, and no rel ati onshi ps anbng entries
is defined; the client nust understand whet her the col ormap
is GayScal e, PseudoColor, or DirectColor to know how to
store into entries.

Fr eeCol or map

cmap: COLORNVAP
Errors: Col or map
Del etes the associ ati on between the resource id and the

colormap. If the colormap is an installed map for a screen
it is uninstalled (see UninstallColormap). |If the col ormap
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is defined as the colornmap for a wi ndow (via CreateW ndow or
ChangeW ndowAt tri butes), the colormap for the windowis
changed to None, and a Col ormapNotify event is generated. The
colors displayed for a window with a col ormap of None are not
defined by the protocol.

Has no effect on a default colornmap for a screen.

CopyCol or mapAndFr ee

m d, src-cnap: COLORVAP
Errors: Colormap, Alloc

Creates a colormap for the sane screen as src-cmap, and
associates identifier mid with it. Mves all of the client’s
exi sting allocations fromsrc-cnap to the new col ormap, and
frees those entries in src-cmap. Values in other entries in
the new col ormap are undefi ned.

I nstal | Col or map

cmap: COLORNVAP
Errors: Col or map

Makes this colormap an installed map for its screen. Al

wi hdows associated with this colornmap i medi ately displ ay
with true colors. As a side-effect, previously installed
col ormaps may be uninstalled, and other wi ndows may displ ay
with false colors. Wich colormaps get uninstalled is
server dependent, except that it is guaranteed that the

M1 nost recently client-installed colormaps will not be
uni nstal l ed, where Mis the min-install ed-naps specified
for the screen in the connection setup

If cmap is not already an installed map, a Col ormapNotify
event is generated on every wi ndow having crmap as an
attribute. If a colormap is uninstalled as a result of
the install, a ColormapNotify event is generated on every
wi ndow having that colormap as an attribute

Initially only the default colormap for a screen is
i nstall ed.

Uni nst al | Col or map

cmap: COLORNVAP
Errors: Col or map

If crap is an installed map for its screen, one or nore
colormaps are installed in its place; the choice is server
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dependent, pexcept that if the screen's default colormap is
not installed and can be installed (w thout forcing other
col ormaps out), then the default colormap is used.

If cmap is an installed nap, a Col ormapNotify event is
generated on every w ndow having this colormap as an
attribute. If a colormap is installed as a result of the
uninstall, a ColormapNotify event is generated on every
wi ndow having that colormap as an attribute

edCol or maps
wi ndow. W NDOW

cmaps: LI STof COLORNVAP

Errors: Wndow

Returns a list of the currently installed col ormaps for the
screen of the specified w ndow.

cmap: COLORNVAP

red, green, blue: CARD16

pi xel : CARD32
red, green, blue: CARD16

Errors: Col ormap, Alloc
Al'l ocates a read-only colormap entry corresponding to the

cl osest RGB val ues provided by the hardware. Returns the
pi xel and the RGB val ues actual |y used.

Al | ocNanedCol or

cmap: COLORNVAP
name: STRI NGB

pi xel : CARD32
exact-red, exact-green, exact-blue: CARD16
screen-red, screen-green, screen-blue: CARD16

Errors: Col ormap, Name, Alloc

Looks up the naned color with respect to the screen
associated with the col ormap, then does an Al l ocCol or on
cmap. The nane should use the ASC | encoding, and
upper /|l ower case does not matter. The exact RGB val ues
specify the "true" values for the color, and the screen
val ues specify the values actually used in the col or map.
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Al l ocCol orCells

cmap: COLORNVAP
col ors, planes: CARD16
conti guous: BOOL

pi xel s, masks: LI STof CARD32
Errors: Col ormap, Value, Alloc

The nunber of colors nust be positive, the nunber of planes
non-negative. |If C colors and P planes are requested, then C
pi xels and P nmasks are returned. No mask will have any bits
in common with any other nask, or with any of the pixels. By
ORi ng together masks and pixels, C*(2”P) distinct pixels can
be produced; all of these are allocated witable by the
request. For G ayScal e or PseudoCol or, each mask will have
exactly one bit, and for DirectCol or each will have exactly
three bits. If contiguous is True, then if all masks are
CRed together, a single contiguous set of bits will be forned
for GrayScal e or PseudoCol or, and three contiguous sets of
bits (one within each pixel subfield) for DirectColor. The
RGB val ues of the allocated entries are undefined.

Al | ocCol or Pl anes

cmap: COLORNVAP
colors, reds, greens, blues: CARD16
conti guous: BOOL

pi xel s: LI STof CARD32
red- mask, green-mask, blue-nmask: CARD32

Errors; Col ormap, Value, Alloc

The nunber of colors nust be positive, the reds, greens, and

bl ues non-negative. |If Ccolors, Rreds, Ggreens, and B

bl ues are requested, then C pixels are returned, and the
masks have R, G and B bits set respectively. |f contiguous
is True, then each mask will have a contiguous set of bits.
No mask will have any bits in conmon with any ot her mask, or
with any of the pixels. For DirectColor, each mask will lie

wi thin the corresponding pixel subfield. By ORing together
subsets of masks with pixels, C(2"(R+GtB)) distinct pixels
can be produced; all of these are allocated by the request.
The initial RGB values of the allocated entries are
undefined. In the colormap there are only C(2"R)

i ndependent red entries, C*(2"Q independent green entries,
and C*(2”B) independent blue entries. This is true even for
PseudoCol or. \When the colormap entry for a pixel value is
changed using StoreCol ors or StoreNamedCol or, the pixel is
deconposed according to the nmasks and the correspondi ng

i ndependent entries are updated.
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FreeCol ors
cmap: COLORNVAP
pi xel s: LI STof CARD32
pl ane- mask: CARD32

Errors: Col ormap, Access, Val ue

The pl ane-mask shoul d not have any bits in common with any of
the pixels. The set of all pixels is produced by ORI ng

toget her subsets of plane-mask with the pixels. The request
frees all of these pixels. Note that freeing an individual

pi xel obtained from Al l ocCol or Pl anes may not actually all ow
it to be reused until all of its "related" pixels are also
freed.

Al'l specified pixels that are allocated by the client in
cmap are freed, even if one or nore pixels produce an error.
A Value error is generated if a specified pixel is not a
valid index into cmap, and an Access error is generated if a
specified pixel is not allocated by the client (i.e., is
unal |l ocated or is only allocated by another client). If nore
than one pixel is in error, which one is reported is
arbitrary.

St oreCol ors
cmap: COLORNVAP
itens: LI STof COLORI TEM

wher e
COLORI TEM [ pi xel : CARD32
do-red, do-green, do-blue: BOOL
red, green, blue: CARD16]

Errors: Col ormap, Access, Val ue

Changes the colormap entries of the specified pixels. The
do-red, do-green, and do-blue fields indicate which
components should actually be changed. |If the colormap is an
installed map for its screen, the changes are visible

i medi ately.

Al'l specified pixels that are allocated witable in cmap (by
any client) are changed, even if one or nore pixels produce
an error. A Value error is generated if a specified pixel is
not a valid index into cmap, and an Access error is generated
if a specified pixel is unallocated or is allocated
read-only. If nore than one pixel is in error, which one is
reported is arbitrary.

St or eNanmedCol or
cmap: COLORNVAP
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pi xel : CARD32
name: STRI NGB
do-red, do-green, do-blue: BOOL
Errors: Col ormap, Nanme, Access, Val ue
Looks up the nanmed color with respect to the screen
associated with cmap, then does a StoreColors in cmap. The
nane should use the ASCI| encodi ng, and upper/| ower case
does not matter.
QueryCol ors
cmap: COLORNVAP
pi xel s: LI STof CARD32
=>
col ors: LI STof RGB
wher e
RGB: [red, green, blue: CARD1G6]
Errors: Col ormap, Val ue
Returns the color values stored in cnap for the specified
pi xel s. The values returned for an unallocated entry are
undefined. A Value error is generated if a pixel is not a
valid index into cmap. |If nore than one pixe
which one is reported is arbitrary.
LookupCol or
cmap: COLORNVAP
name: STRI NGB
=>

exact-red, exact-green, exact-blue: CARD16
screen-red, screen-green, screen-blue: CARD16

Errors: Col ormap, Name

Looks up the string name of a color with respect to the
screen associated with cmap, and returns both the exact the
color values and the closest val ues provided by the hardware.
The nanme shoul d use the ASCI| encodi ng, and upper/| ower

case does not natter.

Cr eat eCur sor
cid: CURSOR
source: Pl XVAP
mask: Pl XMAP or None
fore-red, fore-green, fore-blue: CARDL6
back-red, back-green, back-blue: CARD16
X, y:. CARD16
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Errors: |DChoice, Bitmap, Match, Value, Alloc

Creates a cursor and associates identifier cid with it.
Foreground and background RGB val ues nust be specified, even
if the server only has a nonochronme screen. The foreground
is used for the one bits in the source, and the background is
used for the zero bits. Both source and mask (if specified)
nmust have depth one (else a Match error), but can have any
root. The mask pixmap defines the shape of the cursor; that
is, the one bits in the mask define which source pixels wll
be displayed. |If no mask is given, all pixels of the source
are displayed. The nask, if present, nmust be the sane size
as source (else a Match error). The x and y coordi nates
define the hotspot, relative to the source’s origin, and mnust
be a point within the source (else a Match error).

The conponents of the cursor may be transformed arbitrarily
to neet display linmtations.

The pi xmaps can be freed imediately if no further explicit
references to themare to be nunde.

Subsequent drawi ng in the source or mask pixmap has an
undefined effect on the cursor; the server might or m ght
not nmake a copy of the pixmap

Cr eat ed yphCur sor

Fr eeCur sor

cid: CURSOR

source-font: FONT

mask-font: FONT or None

source-char, mask-char: CARD16
fore-red, fore-green, fore-blue: CARDL6
back-red, back-green, back-blue: CARD16

Errors: | DChoice, Font, Value, Al oc

Simlar to CreateCursor, but the source and nmask bitmaps are
obtai ned fromthe specified font glyphs. The mask font and
character are optional. The origin of the source glyph
defines the hotspot, and the nask is positioned such that
the origins are coincident. The source and mask need not
have the same boundi ng box netrics. |If no mask is given
all pixels of the source are displayed. Note that

sour ce-char and mask-char are CARD16 (not CHAR2B); for
two-byte matrix fonts, the 16-bit val ue shoul d be formed
with bytel in the nost significant byte and byte2 in the

| east significant byte.

cursor: CURSCOR
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Errors: Cursor

Del etes the associ ati on between the resource id and the
cursor. The cursor storage will be freed when no other
resource references it.

Recol or Cur sor
cursor: CURSOR
fore-red, fore-green, fore-blue: CARDL6
back-red, back-green, back-blue: CARD16

Errors: Cursor

Changes the color of a cursor. |If the cursor is being
di spl ayed on a screen, the change is visible inmediately.

QueryBest Si ze
class: {Cursor, Tile, Stipple}
dr awabl e: DRAWABLE
wi dt h, height: CARD16

wi dt h, hei ght: CARD16
Errors: Drawabl e, Val ue, Match

Returns the "best" size that is "closest" to the argunent
size. For Cursor, this is the l|argest size that can be
fully displayed. For Tile, this is the size that can be
tiled "fastest"”. For Stipple, this is the size that can
be stippled "fastest".

For Cursor, the drawable indicates the desired screen. For
Tile and Stipple, the drawabl e indicates screen, and al so
possi bly wi ndow cl ass and depth; an I nputOnly w ndow cannot
be used as the drawable for Tile or Stipple (else a Match
error).

Quer yEXxt ensi on
name: STRI NGB
=>
present: BOOL
maj or - opcode: CARD8
first-event: CARDS
first-error: CARDS

Determines if the naned extension is present. |If so, the
maj or opcode for the extension is returned, if it has one,
otherwi se zero is returned. Any ninor opcode and the request
formats are specific to the extension. |f the extension

i nvol ves additional event types, the base event type code is
returned, otherwi se zero is returned. The fornmat of the
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events is specific to the extension. |f the extension

i nvol ves additional error codes, the base error code is
returned, otherwi se zero is returned. The format of
additional data in the errors is specific to the extension.

The extension nanme should be in the ASCI1 encodi ng, and
upper /|l ower case matters.

Li st Ext ensi ons
=>
nanmes: LI STof STRI NGS

Returns a list of all extensions supported by the server.

Set Keyboar divappi ng
map: LI STof CARDS
=>
status: {Success, Busy}

Errors: Val ue

Sets the mappi ng of the keyboard. Elenents of the list are
i ndexed starting fromone. The list nust be of |ength 255.
The index is a "core" keycode, and the elenment of the |ist
defines the "effective" keycode.

A zero elenment disables a key, no elenents can have val ues 1
through 7, and no two elenments (with index |arger than 7) can
have the sanme non-zero value. |[|f the keyboard does not
really generate a given keycode, specifying a non-zero val ue
for that core keycode has no effect.

El enents 6 and 7 of the map nust always be zero. The first
five elements are special: they specify the keycodes (if
any) that correspond to the Mddl t hrough Mod5 nodifiers.
Setting one of these entries to zero disables use of that
nodifier bit. No two of the firstfive elenents can have the
sanme non-zero val ue.

A server can inpose restrictions on how keyboards get
remapped, e.g., if certain keys do not generate up
transitions in hardware.
If any of the keys or nodifiers to be altered are currently
in the down state, the status reply is Busy and the mappi ng
i s not changed.

Get Keyboar divappi ng

=>

map: LI STof CARDS
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Errors: Val ue

Returns the current mapping of the keyboard. Elenents of the
list are indexed starting fromone. The length of the |ist
is 255.

The nominal mapping for a keyboard is alnost the identity
mappi ng, except that map[i]=0 for keycodes that have no
correspondi ng physical key, and the first five entries

i ndi cate the keycodes (if any) corresponding to the Mdl
t hrough Mod5 nodifier bits.

ChangeKeyboar dContr o

val ue- mask: BI TMASK
val ue-list: LI STof VALUE

Errors: Match Val ue

Control s various aspects of the keyboard. The val ue-nmask and
val ue-list specify which controls are to be changed. The
possi bl e val ues are:

key-click-percent: |NT8
bel | - percent: | NT8

bell -pitch: INT16

bel I -duration: |NT16

| ed: CARDS
| ed- node: {On, Of}
key: KEYCODE

aut o-repeat - node: {On, Of, Default}

Key-click-percent sets the volunme for key clicks between 0
(of f) and 100 (loud) inclusive, if possible. Setting to -1
restores the default. O her negative val ues generate a Val ue
error.

Bel | - percent sets the base volunme for the bell between O
(of f) and 100 (loud) inclusive, if possible. Setting to -1
restores the default. O her negative val ues generate a Val ue
error.

Bel | -pitch sets the pitch (specified in Hz) of the bell, if
possible. Setting to -1 restores the default. O her
negati ve val ues generate a Val ue error.

Bel | -duration sets the duration (specified in mlliseconds)
of the bell, if possible. Setting to -1 restores the
default. O her negative values generate a Val ue error.

If both |l ed-node and | ed are specified, then the state of
that LED is changed, if possible. If only |ed-node is
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specified, then the state of all LEDs are changed, if
possible. At nost 32 LEDs are supported, nunbered from one.
It is a Match error if an led is specified w thout an

| ed- node.

I f both auto-repeat-node and key are specified, then the
aut o-repeat node of that key is changed, if possible. |If
only auto-repeat-node is specified, then the gl oba

aut o-repeat node for the entire keyboard is changed, if
possi bl e, without affecting the per-key settings. It is
a Match error if a key is specified w thout an

aut o- r epeat - node.

A bell generator connected with the console but not directly
on the keyboard is treated as if it were part of the
keyboar d.

The order in which controls are verified and altered is
server dependent. |If an error is generated, a subset of the
controls may have been altered.

Get Keyboar dContro

Bel |

=>

key-cli ck-percent: CARD3

bel | - percent: CARDS

bel I - pi tch: CARD16

bel | -duration: CARD16

| ed- mask: CARD32

gl obal -auto-repeat: {On, Of}
aut o-repeats: LI STof CARDS

Errors: Match

Returns the current control values for the keyboard. For the
LEDs, the least significant bit of |ed-mask corresponds to
LED one, and each one bit in | ed-mask indicates an LED that
islit. Auto-repeats is a bit vector; each one bit indicates
that auto-repeat is enabled for the corresponding key. The
vector is represented as 32 bytes. Byte N (from 0) contains
the bits for keys 8N to 8N+7, with the least significant bit
in the byte representing key 8N

percent: | NT8

Errors: Mtch, Val ue

Ri ngs the bell on the keyboard at the specified vol unme
relative to the base volune for the keyboard, if possible.

Percent, which can range from-100 to 100 inclusive, is added
to the base volunme, and the sumlimted to the range 0 to 100
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i ncl usi ve.

Set Poi nt er Mappi ng
map: LI STof CARDS
=>
status: {Success, Busy}

Errors: Val ue

Sets the mapping of the pointer. Elenents of the list are
i ndexed starting fromone. The length of the l|ist nust be
the sanme as Get Poi nter Mappi ng would return. The index is a
"core" button nunber, and the elenent of the list defines
the "effective" nunber.

A zero el enent disables a button, and el enents are not
restricted in val ue by the nunber of physical buttons, but
no two el enents can have the sane non-zero val ue.

If any of the buttons to be altered are currently in the
down state,the status reply is Busy and the mapping i s not
changed.

Get Poi nt er Mappi ng
=>
map: LI STof CARDS

Errors: Val ue

Returns the current mapping of the pointer. Elenments of the
list are indexed starting fromone. The length of the |ist
i ndi cates the nunber of physical buttons.

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

ChangePoi nt er Cont r ol
do- accel eration, do-threshold: BOOL
accel eration-nunerator, accel eration-denom nator: |NT16
threshol d: | NT16

Errors: Match, Val ue

Defines how the pointer noves. The acceleration is a

mul tiplier for nmovenment, expressed as a fraction. For
exanpl e, specifying 3/1 neans the pointer noves three tines
as fast as normal. The fraction may be rounded arbitrarily
by the server. Acceleration only takes effect if the

poi nter noves nore than threshold pixels at once, and only
applies to the anount beyond the threshold. Setting a
value to -1 restores the default. O her negative val ues
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generate a Value error, as does a zero value for
accel erati on-denomi nat or

Get Poi nt er Cont r ol

=>

accel erati on-nunerator, accel erati on-denom nator: CARD16
t hreshol d: CARD16

Errors: Match

Returns the current acceleration and threshold for the
poi nt er.

Set Scr eenSaver

timeout, interval: INT16
prefer-blanking: {Yes, No, Default}
al | ow exposures: {Yes, No, Default}

Errors: Val ue

Ti meout and interval are specified in mnutes; setting a
value to -1 restores the default. Oher negative val ues
generate a Value error. If the tineout value is zero,
screen-saver is disabled. |If the tinmeout value is
non-zero, screen-saver is enabled. Once screen-saver

is enabled, if no input fromthe keyboard or pointer is
generated for tineout mnutes, screen-saver is activated.
For each screen, if blanking is preferred and the hardware
supports video bl anking, the screen will sinply go bl ank.
O herwise, if either exposures are allowed or the screen
can be regenerated w thout sendi ng exposure events to
clients, the screen is tiled with the root w ndow
background tile, randomy re-origined each interva

mnutes if the interval value is non-zero. Oherw se, the
state of the screen does not change and screen-saver is not
activated. Screen-saver is deactivated, and all screen
states are restored, at the next keyboard or pointer input
or at the next ForceScreenSaver with nbde Reset.

Get Scr eenSaver

=>

timeout, interval: CARD16
prefer-bl anki ng: {Yes, No}
al | ow exposures: {Yes, No}

Returns the current screen-saver control val ues.

For ceScr eenSaver

node: {Activate, Reset}

If the node is Activate and screen-saver is currently
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deactivated, then screen-saver is activated (even if
screen-saver has been disabled with a tinmeout value of zero).
If the node is Reset and screen-saver is currently enabled,
then screen-saver is deactivated (if it was activated), and
then the activation timer is reset to its initial state, as
if device input had just been received.

node: {lnsert, Delete}
host: HOST

Errors: Access, Val ue

Adds or renoves the specified host fromthe access contro
list. When the access control nechanismis enabled and a
host attenpts to establish a connection to the server, the
host nmust be in this list or the server will refuse the
connecti on.

The client nust reside on the sane host as the server, and/or
have been granted pernission in the initial authorization at
connection setup

An initial access control |ist can be specified, typically
by naming a file that the server reads at startup and reset.

node: {Enabl ed, Di sabl ed}
hosts: LI STof HOST

Returns the hosts on the access control |ist, and whet her use
of the list at connection setup is currently enabl ed or
di sabl ed.

Each HOST is padded to a nultiple of four bytes.

ChangeAccessContro

node: {Enable, D sable}
Errors: Value, Access

Enabl es or disables the use of the access control |ist at
connecti on setups.

The client nust reside on the sane host as the server, and/or
have been granted pernission in the initial authorization at
connecti on setup

ChangeC oseDownMode

node: {Destroy, RetainPermanent, RetainTenporary}
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Errors: Val ue

Defines what will happen to the client’s resources at
connection close. A connection starts in Destroy node. The
nmeani ng of the cl ose-down node is described in Section 11.

Killdient
resource: CARD32 or All Tenporary
Errors: Val ue
If a valid resource is specified, forces a close-down of the
client that created the resource. |If the client has already
ternminated in either Retai nPermanent or Retai nTenporary node,
all of the client’s resources are destroyed (see Section 11).
If Al Tenmporary is specified, then the resources of al
clients that have ternminated in Retai nTenporary are
destroyed.

NoOper at i on

Thi s request has no argunents and no results, but the request
length field can be non-zero, allow ng the request to be any
multiple of 4 bytes in Iength. The bytes contained in the
request are uninterpreted by the server.

This request can be used in its mninmm4 byte form as
"paddi ng" where necessary by client libraries that find it
convenient to force requests to begin on 64-bit boundari es.

SECTI ON 11. CONNECTI ON CLCSE

What happens at connection cl ose:

Al'l event selections made by the client are discarded. |If
the client has the pointer actively grabbed, an
UngrabPointer is perforned. |If the client has the keyboard
actively grabbed, an UngrabKeyboard is perforned. Al
passive grabs by the client are eleased. |If the client has
the server grabbed, and UngrabServer is performed. |If

cl ose-down node (see ChangeC oseDownhbde) is

Ret ai nPer manent or Retai nTenporary, then all resources
(including colormap entries) allocated by the client are
mar ked as "permanent" or "tenporary", respectively (but
this does not prevent other clients fromexplicitly
destroying then). |If the node is Destroy, then all of the
client’s resources are destroyed as descri bed bel ow

What happens when a client’s resources are destroyed:

For each window in the client’s save-set, if the w ndow
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created by the client, that save-set window is reparented to
the cl osest ancestor such that the save-set window is not an
inferior of a window created by the client. |If the save-set
wi ndow i s unmaped, a MapW ndow request is performed on it.
After save-set processing, all w ndows created by the client
are destroyed. For each non-w ndow resource created by the
client, the appropriate Free request is perfornmed. Al
colors and colornap entries allocated by the client are
freed.

What happens when the | ast connection to a server closes:

A server goes through a cycle, of having no connections and
havi ng some connections. At every transition to the state
of having no connections, the server "resets" its state, as
if it had just been started. This starts by destroying all
lingering resources fromclients that have terminated in
Ret ai nPer manent or Retai nTenporary node. It additionally

i ncludes deleting all but the predefined atomidentifiers,
deleting all properties on all root w ndows, resetting al
device maps and attributes (key click, bell volune,

accel eration), resetting the access control list, restoring
the standard root tiles and cursors, restoring the default
font path, and restoring the input focus to state

Poi nt er Root .

SECTI ON 12. EVENTS

When a button is pressed with the pointer in sone wi ndow W and
no active pointer grab is in progress, then the ancestors if Ware
searched fromthe root down, |ooking for a passive grab to
activate. |If no matching passive grab on the button exists, then
an active grab is started automatically for the client receiving
the event, and the last-pointer-grab tinme is set to the current
server tine. The effect is essentially equivalent to a GrabButton
wi th argunents
event - wi ndow. the event w ndow
event-mask: the client’s selected events on the event w ndow
poi nt er- node and keyboar d- node: Asynchronous
owner-events: True if the client has Omer GabButton sel ected
on the event wi ndow, else Fal se
confine-to: None
cursor: None
The grab is term nated automatically when all buttons are rel eased.
Ungr abPoi nter and ChangeActiveGrab can both be used to nodify the
active grab.

KeyPr ess
and

KeyRel ease
and
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But t onPr ess
and
But t onRel ease
and
Mot i onNoti fy
root, event: W NDOW
child: WNDOWor None
same-screen: BOOL
root-x, root-y, event-x, event-y: |NT16
detail: <see bel ow
state: SETof KEYBUTMASK
time: TIMESTAMP

Gener at ed when a key or button changes state, or the pointer
noves. The "source" of the event is the w ndow the pointer
isin. The window with respect to which the event is
normal |y reported is found by | ooking up the hierarchy
(starting with the source window) for the first w ndow on
which any client has selected interest in the event,

provi ded no interveni ng wi ndow prohi bits event generation by
including the event type in its do-not-propagate-nmask. The
actual wi ndow used for reporting can be nodified by active
grabs and the focus wi ndow. The wi ndow the event is reported
with respect to is called the "event"” w ndow.

Root is the root wi ndow of the "source" wi ndow, and root-x
and root-y are the pointer coordinates relative to root’s
origin at the tine of the event. Event is the "event"

wi ndow. If the event window is on the same screen as root,
then event-x and event-y are the pointer coordinates relative
to the event wi ndow s origin; otherw se event-x and event-y
are zero. |If the source windowis an inferior of the event
wi ndow, then child is set to the child of the event w ndow
that is an ancestor of the source window. The state
conmponent gives the state of the buttons and nodifier keys
just before the event. The detail conmponent varies with

t he event type:

KeyPress, KeyRel ease: KEYCODE
But t onPress, ButtonRel ease: BUTTON
Mot i onNoti fy: {Normal , Hint}

MotionNotify events are only generated when the notion
begins and ends in the window The granularity of notion
events is not guaranteed, but a client selecting for notion
events is guaranteed to get at |east one event when the

poi nter noves and cones to rest. Selecting PointerMtion
recei ves events independent of the state of the pointer
buttons. By selecting sonme subset of Button[1-5]Mtion

instead, MotionNotify events will only be received when one
or nore of the specified buttons are pressed. By selecting
Butt onMbti on, MtionNotify events will received only when at
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| east one button is pressed. The events are always of type
MotionNotify, independent of the selection. If
Poi nterMotionHi nt is selected, the server is free to send
only one MdtionNotify event (with detail Hint) to the client
for the event window, until either the key or button state
changes, or the pointer |eaves the event w ndow, or the
client issues a QueryPointer or CGetMtionEvents request.

EnterNotify
and
LeaveNotify

root, event: W NDOW

child: WNDOW or None

sane- screen: BOOL

root-x, root-y, event-x, event-y: |NT16
node: {Normal, Gab, Ungrab}

detail: {Ancestor, Virtual, Inferior, Nonlinear,
Nonl i near Vi rt ual }
focus: BOOL

st ate: SETof KEYBUTMASK
ti me: TI MESTAMP

| f pointer notion causes the pointer to be in a different

wi nhdow t han before, EnterNotify and LeaveNotify events are
generated instead of a MtionNotify event. Only clients

sel ecting Enter Wndow on a wi ndow receive EnterNotify events,
and only clients selection LeaveNotifyreceive LeaveNotify
events. The pointer position reported in the event is always
the "final" position, not the "initial" position of the
pointer. In a LeaveNotify event, if a child of the event

wi nhdow contains the "initial" position of the pointer, then
the child conponent is set to that child, otherwise it is
None. For an EnterNotify event, if a child of the event

wi ndow contains the "final" pointer position, then the child
component is set to that child, otherwise it is None. |If

the the event windowis the focus window or an inferior of
the focus wi ndow, then focus is True, and otherw sefocus is
Fal se.

Nor mal pointer notion events have node Nornmal; pseudo-notion
events when a grab actives have node G ab, and pseudo-notion
events when a grab deactivates have node Ungrab.

Normal events are generated as follows:

When t he pointer noves fromw ndow A to window B, and Ais an
i nferior of B:

LeaveNotify with detail Ancestor is generated on A
LeaveNotify with detail Virtual is generated on each w ndow
between A and B exclusive (in that order)

EnterNotify with detail Inferior is generated on B
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When t he pointer noves fromw ndow 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 w ndow
between A and B exclusive (in that order)
EnterNotify with detail Ancestor is generated on B

When t he pointer nmoves fromw ndow A to wi ndow B, with w ndow C
being their | east combn ancestor:
LeaveNotify with detail Nonlinear is generated on A
LeaveNotify with detail NonlinearVirtual is generated on each
wi hdow between A and C exclusive (in that order)
EnterNotify with detail NonlinearVirtual is generated on each
wi hdow between C and B exclusive (in that order)
EnterNotify with detail Nonlinear is generated on B

When t he pointer noves fromw ndow A to wi ndow B, on different
screens:
LeaveNotify with detail Nonlinear is generated on A
LeaveNotify with detail NonlinearVirtual is generated on each
wi hdow above A up to and including its root (in
or der)
EnterNotify with detail NonlinearVirtual is generated on each
wi ndow
fromB s root down to but not including B (in order)
EnterNotify with detail Nonlinear is generated on B

When a pointer grab activates (but after any initial warp into a

confine-to window), with Gthe grab-wi ndow for the grab and P the

wi ndow the pointer is in:
EnterNotify and LeaveNotify events with node G ab are
generated (as for Normal above) as if the pointer were to
suddenly warp fromits current position in P to sonme position
in G However, the pointer does not warp, and the pointer
position is used as both the "initial"and "final" positions
for the events.

When a pointer grab deactivates, with G the grab-w ndow for the
grab and P the wi ndow the pointer is in:

EnterNotify and LeaveNotify events with node Ungrab are
generated (as for Normal above) as if the pointer were to
suddenly warp fromfrom some position in Gto its current
position in P. However, the pointer does not warp, and the
current pointer position is used as both the "initial" and
"final" positions for the events.

Focusln
and
FocusQut
event: W NDOW
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node: {Nornmal, Wil eG abbed, G ab, Ungrab}
detail: {Ancestor, Virtual, Inferior, Nonlinear,
Nonl i nearVirtual, Pointer, PointerRoot, None}

Gener at ed when the input focus changes. Reported to clients
sel ecti ng FocusChange on the wi ndow. Events generated by
Set | nput Focus when the keyboard is not grabbed have node
Normal ; events generated by Setl nput Focus when the keyboard
i s grabbed have node Wil eG abbed; events generated when a
keyboard grab actives have node G ab, and events generated
when a keyboard grab deactivates have nbde Ungrab.

Nor mal and Wil eGrabbed events are generated as foll ows:

When the focus noves fromw ndow A to window B, and Ais an
inferior of B, with the pointer in w ndow P:

FocusQut with detail Ancestor is generated on A

FocusQut with detail Virtual is generated on each w ndow

between A and B exclusive (in that order)

Focusln with detail Inferior is generated on B

If Pis an inferior of B, but Pis not A or an inferior of A
or an ancestor of A, Focusln with detail Pointer is
generated on each wi ndow bel ow B down to and
including P (in order)

When the focus noves fromw ndow A to window B, and B is an
inferior of A, with the pointer in w ndow P:

If Pis an inferior of A, but Pis not Aor an inferior of B
or an ancestor of B, FocusQut with detail Pointer is
generated on each wi ndow fromP up to but not
including A (in order)

FocusQut with detail Inferior is generated on A

Focusln with detail Virtual is generated on each w ndow
between A and B exclusive (in that order)

Focusln with detail Ancestor is generated on B

Wien the focus noves fromw ndow A to wi ndow B, with wi ndow C
being their | east conmon ancestor, and with the pointer in
wi ndow P:

If Pis an inferior of A FocusQut with detail Pointer is
generated on each wi ndow fromP up to but not
including A (in order)

FocusQut with detail Nonlinear is generated on A

FocusQut with detail NonlinearVirtual is generated on each
wi hdow between A and C exclusive (in that order)

Focusln with detail NonlinearVirtual is generated on each
wi hdow between C and B exclusive (in that order)

Focusln with detail Nonlinear is generated on B

If Pis an inferior of B, Focusln with detail Pointer is
generated on each w ndow bel ow B down to and
including P (in order)
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When the focus noves fromw ndow A to wi ndow B, on different
screens, with the pointer in w ndow P:

If Pis an inferior of A FocusQut with detail Pointer is
generated on each wi ndow fromP up to but not
including A (in order)

FocusQut with detail Nonlinear is generated on A

FocusQut with detail NonlinearVirtual is generated on each
wi ndow above A up to and including its root (in
or der)

Focusln with detail NonlinearVirtual is generated on each
wi ndow from B's root down to but not including B
(in order)

Focusln with detail Nonlinear is generated on B

If Pis an inferior of B, Focusln with detail Pointer is
generated on each wi ndow bel ow B down to and
including P (in order)

Wien the focus noves fromw ndow A to Poi nterRoot (or None)

If Pis an inferior of A FocusQut with detail Pointer is
generated on each window fromP up to but not
including A (in order)

FocusQut with detail Nonlinear is generated on A

FocusQut with detail NonlinearVirtual is generated on each
wi hdow above A up to and including its root (in
or der)

Focusln with detail PointerRoot (or None) is generated on
all root w ndows

When the focus noves from Poi nterRoot (or None) to w ndow A

FocusQut with detail PointerRoot (or None) is generated on
all root w ndows

Focusln with detail NonlinearVirtual is generated on each
wi ndow from A's root down to but not including A
(in order)

Focusln with detail Nonlinear is generated on A

If Pis an inferior of A Focusln with detail Pointer is
generated on each wi ndow bel ow A down to and
including P (in order)

When the focus noves from Poi nterRoot to None (or vice versa):
FocusQut with detail PointerRoot (or None) is generated on

all root w ndows
Focusln with detail None (or PointerRoot) is generated on

all root w ndows

When a keyboard grab activates, with G the grab-w ndow for the
grab and F the current focus:
Focusln and FocusQut events with node Grab are generated (as
for Nornal above) as if the focus were to change fromF to G
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When a keyboard grab deactivates, with G the grab-w ndow for the
grab and F the current focus:

Focusl n and FocusQut events with node Ungrab are generated
(as for Normal above) as if the focus were to change fromG
to F

KeymapNot i fy

Expose

keys: LI STof CARDS

The value is a bit vector, as described in QueryKeymap
Reported to clients selecting KeymapState on a w ndow.
Generated i medi ately after every EnterNotify and Focusln.

wi ndow. W NDOW
X, Y, width, height: CARD16
| ast-in-series: BOCL

Reported to clients sel ecting Exposure on the w ndow.
Possi bl y generated when a region of the wi ndow becones

vi ewabl e, but mnight only be generated when a regi on becones
visible. Al of the regions exposed by a given "action" are
guaranteed to be reported contiguously; if last-in-series is
Fal se then anot her exposure foll ows.

The x and y coordinates are relative to drawable’s origin,
and specify the upper left corner of a rectangule. The
wi dth and hei ght specify the extent of the rectangle.

Expose events are never generated on | nputOnly w ndows.

G aphi csExposure

dr awabl e: DRAWABLE

X, Yy, width, height: CARD16
| ast-in-series: BOOL

maj or - opcode: CARD8

m nor - opcode: CARD16

Reported to clients sel ecting graphics-exposures in a
graphi cs context. Cenerated when a destination region could
not be conputed due to an obscured or out-of-bounds source
region. Al of the regions exposed by a given graphics
request are guaranteed to be reported contiguously; if
last-in-series is False then anot her exposure follows.

The x and y coordinates are relative to drawable’s origin,
and specify the upper left corner of a rectangule. The width
and hei ght specify the extent of the rectangle.

The maj or and ni nor opcodes identify the graphics request
used. For the core protocol, mmjor-opcode is always
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CopyArea or CopyPl ane and minor-opcode is always zero.

dr awabl e: DRAWABLE
maj or - opcode: CARD8
m nor - opcode: CARD16

Reported to clients sel ecting graphics-exposures in a
graphi cs context. Generated when a graphi cs request that

nm ght produce G aphi csExposure events does not produce any.
The drawabl e specifies the destination used for the

gr aphi cs request.

The maj or and mi nor opcodes identify the graphics request
used. For the core protocol, major-opcode is always CopyArea
or CopyPl ane and mi nor-opcode is always zero.

VisibilityNotify

wi ndow. W NDOW
state: {Unobscured, PartiallyGObscured, FullyGObscured}

Reported to clients selecting VisibilityChange on the
window. In the following, the state of the windowis

cal cul ated ignoring all of the wi ndow s subwi ndows. When

a wi ndow changes state frompartially or fully obscured or
not viewable to viewable and conpl etely unobscured, an

event with Unobscured is generated. Wen a wi ndow changes
state froma) viewable and conpl etely unobscured or b) not
vi ewabl e, to viewable and partially obscured, an event with
Partiall yOoscured is generated. When a wi ndow changes state
froma) viewable and conpl etely unobscured or b) viewable and
partially obscured or ¢) not viewable, to viewable and fully
obscured, an event with FullyGObscured i s generated.

VisibilityNotify events are never generated on | nputOnly
wi ndows.

CreateNotify

parent, w ndow. W NDOW

X, y: INT16

wi dt h, hei ght, border-w dth: CARD16
override-redirect: BOOL

Reported to clients sel ecting SubstructureNotify on the

parent. Cenerated when the window is created. The arguments
are as in the CreateWndow request.
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DestroyNotify

event, w ndow. W NDOW

Reported to clients selecting StructureNotify on the w ndow,
and to clients selecting SubstructureNotify on the parent.
Generated when the window is destroyed. "Event" is the

wi ndow on which the event was generated, and "w ndow' is
the wi ndow that is destroyed.

UnmapNoti fy

MapNoti fy

MapRequest

event, w ndow. W NDOW
fromconfigure: BOOL

Reported to clients selecting StructureNotify on the w ndow,
and to clients selecting SubstructureNotify on the parent.
Gener at ed when the w ndow changes state from mapped to
unmapped. "Event" is the wi ndow on which the event was
generated, and "wi ndow' is the wi ndow that is unmapped. The
fromconfigure flag is True if the event was generated as a
result of the wi ndow s parent being resized when the w ndow
itself had a win-gravity of Unmap.

event, w ndow. W NDOW
override-redirect: BOCL

Reported to clients selecting StructureNotify on the w ndow,
and to clients selecting SubstructureNotify on the parent.
Gener at ed when the w ndow changes state from unmapped to
mapped. "Event" is the w ndow on which the event was
generated, and "wi ndow' is the window that is mapped. The
override-redirect flag is fromthe window s attribute.

parent, w ndow. W NDOW

Reported to the client selecting SubstructureRedirect on the
parent. Generated when a MapW ndow request is issued on an
unmapped wi ndow with an override-redirect attribute of Fal se.

Reparent Notify

event, w ndow, parent: W NDOW
X, Yy: INT16
override-redirect: BOOL

Reported to clients selecting SubstructureNotify on either
the old or the new parent, and to clients sel ecting
StructureNotify on the wi ndow. Generated when the w ndow
is reparented. "Event" is the wi ndow on which the event
was generated, "w ndow' is the w ndow that has been
re-rooted, and "parent" specifies the new parent. The X
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and y coordinates are relative to the new parent’s origin,
and specify the position of the upper |eft outer corner of
the wi ndow. The override-redirect flag is fromthe

wi ndow s attribute.

ConfigureNotify

G avityNoti

event, w ndow. W NDOW

X, y: INT16

wi dt h, hei ght, border-w dth: CARD16
above- si bl i ng: W NDOW or None
override-redirect: BOOL

Reported to clients selecting StructureNotify on the w ndow,
and to clients selecting SubstructureNotify on the parent.
Gener ated when a Confi gureW ndow request actually changes the
state of the window. "Event" is the wi ndow on which the event
was generated, and "w ndow' is the wi ndow that is changed.

| f above-sibling is None, then the window is on the bottom of
the stack with respect to siblings; otherwise, the windowis
i medi ately on top of the specified sibling. The
override-redirect flag is fromthe window s attribute.

fy
event, w ndow. W NDOW
X, y: INT16

Reported to clients sel ecting SubstructureNotify on the
parent, and to clients selecting StructureNotify on the
wi ndow. Generated when a wi ndow i s noved because of a
change in size of the parent. "Event" is the w ndow on
whi ch the event was generated, and "wi ndow' is the

wi hdow that is noved.

Resi zeRequest

wi ndow. W NDOW
wi dt h, hei ght: CARD16

Reported to the client selecting ResizeRedirect on the

wi hdow. Cenerated when a ConfigureW ndow request by some
other client on the wi ndow attenpts to change the size of the
wi ndow. The wi dth and hei ght are the inside size, not

i ncl udi ng the border.

Conf i gur eRequest

parent, w ndow. W NDOW

X, y: INT16

wi dt h, hei ght, border-w dth: CARD16
above- si bl i ng: W NDOW or None

Reported to the client selecting SubstructureRedirect on the
parent. Generated when a ConfigureW ndow request is issued on
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the wi ndow by sonme other client. The geonetry is as derived
fromthe request. The above-sibling is the sibling the

wi ndow shoul d be placed directly on top of; if None, then the
wi nhdow shoul d be placed on the bottom

Crcul ateNotify

event, w ndow. W NDOW
pl ace: {Top, Botton}

Reported to clients selecting StructureNotify on the w ndow,
and to clients selecting SubstructureNotify on the parent.
Generated when the window is actually restacked froma

Circul ateW ndow request. "Event" is the w ndow on which the
event was generated, and "wi ndow' is the windowthat is
restacked. |If place is Top, the windowis now on top of all

siblings; otherwise it is below all siblings.

G rcul at eRequest

parent, w ndow. W NDOW
pl ace: {Top, Botton}

Reported to the client selecting SubstructureRedirect on the
parent. Cenerated when a G rcul ateWndow request is issued on
the parent and a wi ndow actually needs to be restacked. The
wi ndow specifies the window to be restacked, and pl ace

speci fi es what the new position in the stacking order should
be.

PropertyNotify

Sel ecti ond

wi ndow. W NDOW

atom ATOM

state: {Newval ue, Del et ed}
time: TI MESTAMP

Reported to clients sel ecting PropertyChange on the w ndow.
Gener at ed when a property of the wi ndow is changed. The
timestanp indicates the server tine when the property was
changed.

ear
owner: W NDOW

sel ection: ATOM
time: TI MESTAMP

Reported to the current owner of a selection. Generated on
t he wi ndow | osi ng ownershi p when a new owner i s being
defined. The tinestanp is the last-change tinme recorded for
t he sel ection.

Sel ecti onRequest

owner: W NDOW
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sel ection: ATOM

target: ATOM

property: ATOM or None
requestor: W NDOW

time: TIMESTAMP or CurrentTine

Reported to the owner of a selection. Generated when a
client issues a ConvertSel ection request. The argunents are
as in the request.

The owner shoul d convert the sel ection based on the specified
target type. |If a property is specified, the owner should
store the result as that property on the requestor w ndow,
and then send a Sel ectionNotify event to the requestor using
SendEvent. |If the selection cannot be converted as
requested, the owner should send a Sel ectionNotify with the
property set to None.

Sel ectionNotify

requestor: W NDOW

selection, target: ATOM
property: ATOM or None

time: TIMESTAMP or CurrentTine

This event is only generated by clients using SendEvent. The
owner of a selection should send this event to a requestor
when a sel ection has been converted and stored as a property,
or when a sel ection conversion could not be perforned
(indicated with property None).

Col ormapNoti fy

wi ndow. W NDOW

col ormap: COLORMAP or None

new. BOCL

state: {lInstalled, Uninstalled}

Reported to clients selecting Col ormapChange on the w ndow.
Generated with value True for new when the colormap attribute
of the windowis changed. Generated with value False for new
when the colormap of a windowis installed or uninstalled. In
ei ther case, state indicates whether the colormap is
currently install ed.

d i ent Message

wi ndow. W NDOW

type: ATOM

format: {8, 16, 32}

data: LISTof INT8 or LI STof | NT16 or LI STof | NT32

This event is only generated by clients using SendEvent. The
type specifies how the data is to be interpreted by the
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receiving client; the server places no interpretation on the
type or the data. The fornmat specifies whether the data
should be viewed as a list of 8-bit, 16-bit, or 32-bit
quantities, so that the server can correctly byte-swap as
necessary. The data al ways consists of either 20 8-bit val ues
or 10 16-bit values or 5 32-bit val ues, although particul ar
nmessage types m ght not make use of all of these val ues.

SECTI ON 13. FLOW CONTROL AND CONCURRENCY

Whenever the server is witing to a given connection, it is

permi ssible for the server to stop reading fromthat connection (but
if the witing would block it nust continue to service other
connections). The server is not required to buffer nmore than a

si ngl e request per connection at one tine. For a given connection
to the server, a client can block while reading fromthe connection
but shoul d undertake to read (events and errors) when witing woul d
bl ock. Failure on the part of a client to obey this rule could
result in a deadl ocked connection, although deadl ock is probably
unli kely unless the transport |layer has very little buffering, or
unless the client attenpts to send | arge nunbers of requests wi thout
ever reading replies or checking for errors and events.

If a server is inplemented with internal concurrency, the overal
effect nmust be as if individual requests are executed to conpletion
in sonme serial order, and that requests froma given connection are
executed in delivery order (i.e., the total execution order is a
shuffl e of the individual streanms). The "execution" of a request

i ncludes validating all argunents, collecting all data for any
reply, and generating (and queueing) all required events, but does
not include the actual transm ssion of the reply and the events.

In addition, the effect of any other "cause" (e.g., activation of
a grab, pointer notion) that can generate nultiple events nust

ef fectively generate (and queue) all required events indivisibly
with respect to all other causes and requests.
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