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1.1. Input Extension Owerview

This document de(Enes ateasion to the X11 protocol to support inputides other than the
core X lkeyboard and pointerAn accompaging document deEnes a corresponditension to
Xlib (similar extensions for languages other than C are anticipafu¥ Erst sectionvgs an
overview of the input &tension. Thenext section de(Enes thevarotocol requests deEned by
the tension. V& mnclude with a description of thewénput e’ents generated by the additional
input devices.

1.2. DesignrApproach

The design approach of thetension is to de(Ene requests ardte analogous to the core
requests andvents. This allavs extension input déces to be indiidually distinguishable from
each other and from the core inpuvides. Theseequests andvents male use of a deice iden-
tiEer and support the reporting of n-dimensional motion data as well as other data that is not
reportable via the core inputents.

1.3. Cor Input Devices

The X serer core protocol supports dwnput devices: apointer and a&yboard. Thepointer

device has tw major functions.First, it may be used to generate motion information that client
programs can detect. Second, it may also be used to indicate the current location and focus of the
X keyboard. B accomplish this, the seev echoes a cursor at the current position of the X

pointer Unless the X &yboard has beerxplicitly focused, this cursor also skis the current

location and focus of the Xekboard.

The X keyboard is used to generate input that client programs can detect.

The X keyboard and X pointer are referred to in this document asaileedevices and the input
events thg generate KeyPress KeyReleaseButtonPress ButtonRelease and MotionNotify )
are knavn as thecore input events All other input deices are referred to @&stension input
devicesand the input\ents the generate are referred to @éension input eents

Note

This input extension does not change the babaor functionality of the core input
devices, core eents, or core protocol requests, with tixeaption of the core grab
requests. Thesequests may fdct the synchronization ofrents from &tension
devices. Sed¢he eplanation in the section titled "Ext Synchronization and Core
Grabs".

Selection of the pfsical deices to be initially used by the senas the core glees is left imple-
mentation-dependent. Requeste deEned that alialient programs to change whichysical
devices are used as the coreides.

1.4. Extensioninput Devices

The input &tension controls access to inpuvides other than the Xeypboard and X pointerlt
allows client programs to select input from theseicks independently from each other and inde-
pendently from the core diees.

A client that wishes to access a speci®iceenust Erst determine whether thatogeis con-
nected to the X seev. This is done through thestinputDe vicesrequest, which will return a

list of all devices that can be opened by the X senA client can then open one or more of these
devices using th®penDevice request, specify whatents theg are interested in recgng, and
receve and process inputvents from &tension deices in the sameay as gents from the X
keyboard and X pointerinput e/ents from these déces are of @tension typeseviceKey-

Press DeviceKeyReleaseDeviceButtonPress DeviceButtonReleaseDeviceMotionNotify,

etc.) and contain a diee identiCEer so thateats of the same type coming fromfdient input
devices can be distinguished.
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Any kind of input deice may be used as axtension input déce. Extensionnput devices may
have 0 o more leys, 0 or more bttons, and may report O or moreea>of motion.Motion may

be reported as relag novements from a prgous position or as an absolute positidil valua-
tors reporting motion information for avgn extension input da@ce must report the same kind of
motion information (absolute or reled).

This extension is designed to accommodate hges of input deces that may be added in the
future. Theprotocol requests that refer to speci®c characteristics of inpigedeoganize that
information byinput classes Server implementors may addwelasses of input déces without
changing the protocol requestsiput classes are unique numbegistered with the X Consor
tium. Eachextension input daéce may support multiple input classes.

All extension input déces are treated lkthe core X kyboard in determining their location and
focus. Thesener does not track the location of theseides on an indidual basis, and there-
fore does not echo a cursor to indicate their current localimtead, their location is determined
by the location of the core X pointelike the core X kyboard, some may bemicitly focused.

If they are not &plicitly focused, their focus is determined by the location of the core X pointer

Input events reported by the sawto a client are of ®&d size (32 bytes)in order to represent
the change in state of an inpuvide the &tension may need to generate a sequence of input
events. Aclient side library (such as Xlib) will typically takhese rev input events and format
them into a form more ceosnient to the client.

1.4.1. Eent Classes

In the core protocol a clientgisters interest in recgng certain inputeents directed to a win-
dow by modifying that windev's event-mask. Mosbf the bits in the went mask are already used
to specify interest in core Xents. Theinput extension speci®es a t#frent mechanism by
which a client canx@ress interest invents generated by thistension.

When a client opens &tension input déce via theOpenDevice request, aiXDevice structure

is returned.Macros are pnaded that &tract 32-bit numbers callesl/ent classedrom that struc-
ture, that a client can use t@igter interest inx@ension gents via theSelectExtensionEent
request. Thevent class combines the desireca type and déce id, and may be thought of as
the equvaent of core eent masks.

1.4.2. InputClasses

Some of the inpubeension requests\dde input deices into classes based on their functionality
This is intended to ali® new dasses of input déces to be de®ned at a later time without chang-
ing the semantics of these requedike folloving input deice classes are currently de®ned:

KEY The deice reports ky events.

BUTTON
The deice reports btton events.

VALUATOR
The deice reports aluator data in motionvents.

PROXIMITY
The deice reports proximity eents.

FOCUS
The deice can be focused and reports focumnés.

FEEDBACK
The deice supports feedbacks.

OTHER
The ChangeDeiceNotify, DeviceMappingNotify, and DeviceStateNotify
macros may be voked passing theXDevice structure returned for this dee.
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Each atension input déce may support multiple input classesdditional classes may be added

in the future.Requests that support multiple input classes, such asstieputDe vicesfunction

that lists all sailable input deices, oganize the data thyereturn by input classClient programs

that use these requests should not access data unless it matches a class de®ned at the time those
clients were compiledin this way, new dasses can be added without forcixgseng clients that

use these requests to be recompiled.

2. Requests
Extension input deces are accessed by client programs through the usavgira®col requests.

This section summarizes thewmeequests de®ned by thistension. Theyntax and type de®ni-
tions used bels follow the notation used for the X11 core protocol.

2.1. Gettingthe Extension \érsion
The GetExtension\érsion request returnsersion information about the inputtension.

GetExtension¥rsion
name: STRING

=>
present: BOOL
protocol-majotversion: CARD16
protocol-minofversion: CARD16

The protocol ersion numbers returned indicate tleesion of the inputx@ension sup-
ported by the taget X serer. The version numbers can be compared to constants de®ned
in the header ®IXI.h. Each \ersion is a superset of the yi@is \ersions.

2.2. Listing Available Devices

A client that wishes to access a speci®¢ick must ®rst determine whether thavide is
connected to the X seew This is done through thdstinputDe vicesrequest, which
will return a list of all deices that can be opened by the X serv

ListinputDevices

=>
input-devices: LISTOfDEVICEINFO
where
DEVICEINFO: [type: ATOM
id: CARDS

num_classes: CARDS8

use: {IsXKeyboard, IsXPointersExtensionDeice}
info: LISTofINPUTINFO

name: STRINGS]

INPUTINFO: {KEYINFO, BUTTONINFO, VALUATORINFO}

KEYINFO: [class: CARDS8
length: CARDS
min-keycode: KEYCODE
max-keycode: KEYCODE
num-keys: CARD16]
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BUTTONINFO: [class: CARDS8
length: CARDS
num-tuttons: CARD16]

VALUATORINFO: [class: CARDS
length: CARDS
num_axes: CARDS
mode: SE®fDEVICEMODE
motion_luffer_size: CARD32
axes: LISOfAXISINFO]

AXISINFO: [resolution: CARD32
min-val: CARD32
max-\al: CARD32]

DEVICEMODE: {Absolute, Relatie}
Errors: None

This request returns a list of alluwiees that can be opened by the X semncluding the
core X lkeyboard and X pointerSome implementations may open all inpuvides as

part of X initialization, while others may not open an inpwicks until requested to do so
by a client program.

f The information returned for eachvilee is as follavs:

Thetype ®eld is of typeAtom and indicates the nature of thevibe. Clientsmay deter
mine de&ice types by imoking theXInter nAtom request passing one of the names
de®ned in the header ®.h. The folloving names ha keen de®ned to date:

MOUSE
TABLET
KEYBOARD
TOUCHSCREEN
TOUCHPAD
BUTTONBOX
BARCODE
KNOB_BOX
TRACKBALL
QUADRATURE
SPACEBALL
DATAGLOVE
EYETRACKER
CURSORKEYS
FOOTMOUSE
ID_MODULE
ONE_KNOB
NINE_KNOB

Theid is a small cardinalalue in the range 0-128 that uniquely identi®es thécde It
is assigned to the diee when it is initialized by the seaw Some implementations may
not open an input dé&e until requested by a client program, and may close theede
when the last client accessing it requests that it be cldbedlevice is opened by a
client program viaXOpenDevice, then closed viXCloseDevice, then opened agn, it is
not guaranteed to ki@ the same id after the second open request.
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Thenum_classe®eld is a small cardinalalue in the range 0-255 that speci®es the num-
ber of input classes supported by theicke for which information is returned hystin-
putDevices Some input classes, such as classusand clas®roximity do not hae

ary information to be returned hystinputDe vices

Theuse®eld speci®es he the deice is currently being usedf the value isIsXK ey-
board, the deice is currently being used as the &&koard. Ifthe \alue islsXPointer,
the deice is currently being used as the X pointéthe \alue islIsXExtensionDevice,
the deice is aailable for use as arxeension deice.

Thename®eld contains a pointer to a null-terminated string that corresponds to one of
the de®ned déce types.

f Inputinf o is one of:KeyInfo, ButtonInf o or Valuatorinf 0. The ®rst tvo ®elds are
common to all three:

Theclass®eld is a cardinalalue in the range 0-253t uniquely identi®es the class of
input for which information is returned.

Thelength ®eld is a cardinalalue in the range 0-255t speci®es the number of bytes of
data that are contained in this input clagke length includes the class and length ®elds.

The remaining information returned for input cl&&SYCLASS is as follavs:

min_keycodeis of type KEYCODE. It speci®es the minimumeycode that the deéce
will report. The minimum leycode will not be smaller than 8.

max_keycodeis of type KEYCODE.It speci®es the maximumekcode that the déce
will report. The maximum kycode will not be lager than 255.

num_keysis a cardinal alue that speci®es the number ef& that the deice has.

The remaining information returned for input cl88$TT ONCLASS is as follavs:
num_buttons is a cardinal alue that speci®es the number attbns that the dece has.
The remaining information returned for input cl&#d.UATORCLASS is as follavs:

modeis a constant that has one of the failog values:Absolute or Relative. Some
devices allav the mode to be changed dynamically via$teDesiceModerequest.

motion_buffer_sizeis a cardinal number that speci®es the number of elements that can
be contained in the motion historyffer for the deice.

Theaxes®eld contains a pointer to an AXISINFO struture.
f The information returned for each axis reported by tivécdes:
Theresolution is a cardinal &lue in counts/meter

Themin_val ®eld is a cardinalalue in that contains the minimuralue the deice
reports for this axisFor devices whose mode Relative, the min_\al ®eld will contain
0.

Themax_val ®eld is a cardinalalue in that contains the maximuralwe the deice
reports for this axisFor devices whose mode Relative, the max_al ®eld will contain
0.

2.3. EnablingDevices

Client programs that wish to access ateesion deice must request that the servopen
that device. Thisis done via th®©penDevice request.

OpenDeice
id: CARDS
=>
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DEVICE: [device_id: XID
num_classes: INT32
classes: LISGFINPUTCLASSINFO]

INPUTCLASSINFO: [input_class: CARD8
event_type_base: CARDS]

Errors: Deice

This request returns theent classes to be used by the client to indicate whiehtg the
client program wishes to rewei Each input class may reportveeal event classesFor
example, input claskeys reportsDeviceKeyPressandDeviceKeyReleasevent classes.
Input classes are unique numbeigstered with the X Consortiumnput clasOther
exists to report eent classes that are not speci®c tg ane input class, such as
DeviceMappingNotify, ChangeDeiceNotify, and DeviceStateNotify.

The information returned for eachwilee is as follavs:
Thedevice_idis a number that uniquely identi®es thevide.
Thenum_classe®eld contains the number of input classes supported by tisede

For each class of input supported by theick thelnputClassinfo structure con-
tains the folleving information:

Theinput_classis a small cardinal number that identi®es the class of input.

Theevent_type_baseis a small cardinal number that speci®es tremetype of one of

the events reported by this input clas$his information is not directly used by client pro-
grams. Insteadhe Deviceis used by macros that returxtension gent types andwent
classes. This described in the section of this document entitled "Selecting Extension
Device Eents".

Before it its, the client program should@icitly request that the sesv close the
device. Thisis done via th&€loseDeice request.

A client may open the sametension deice more than onceRequests after the ®rst
successful one return an additioX@evice structure with the same information as the
®rst, lut otherwise hee o éfect. AsingleCloseDeice request will terminate that
client's access to the dice.

Closing a deice releases grective a passve gabs the requesting client has established.
If the device is frozen only by an agg gab of the requesting client, the queueenés
are released when the client terminates.

If a client program terminates without closing aide, the serer will automatically
close that déce on behalf of the clientThis does not &ct ary other clients that may
be accessing that dee.

CloseDeice
device: DEVICE

Errors: Deice
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2.4. ChangingThe Mode Of A Device

Some deices are capable of reporting either refatr absolute motion dataTo change
the mode of a déce from relatve © absolute, use th8etDeviceModerequest. The
valid values aréAbsolute or Relative.

This request will &il and returrDeviceBusyif another client already has thevi® open
with a different mode. It will f ail and returrAlr eadyGrabbed if another client has the
device grabbed.The request willdil with aBadMatch error if the requested mode is not
supported by the dee.

SetDe/iceMode
device: DEVICE
mode: {Absolute, Relate}

Errors: Deice, Match, Mode

status: {Success, DeeBusy AlreadyGrabbed}

2.5. Initializing Valuators on an Input Device

Some deices that report absolute positional data can be initialized to a steatuey v
Devices that are capable of reporting refatmtion or absolute positional data may
require that theiraluators be initialized to a startinglue after the mode of thedee is
changed td\bsolute. To initialize the aluators on such adee, use th&etDeviceVal-
uators request.

SetDeiceValuators
device: DEVICE
®rst_\aluator: CARDS
num_\aluators: CARDS8
valuators: LISTOFINT32

Errors: Length, Déce, Match, \élue

status: {Success, AlreadyGrabbed}

This request initializes the speci®ealwators on the speci®edtension input dace. Valuators
are numbered lggnning with zero.Only the \aluators in the range speci®ed by ®rstiuator and
num_\aluators are setf the number of &luators supported by theuiee is less than thexpres-
sion ®rst_\aluator + num_aluators, &/alue error will result.

If the request succeedSuccesss returned.If the specifed déace is grabbed by some other
client, the request willdil and a status dklr eadyGrabbed will be returned.

2.6. Gettinglnput Device Controls

GetDericeControl

device: DEVICE
control: XID
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Errors: Length, Déce, Match, \élue

controlState: {DegiceState}

where
DeviceState: DeviceResolutionState

Errors: Length, Déce, Match, \élue

This request returns the current state of the speci®adedeontrol. The deice control must be
supported by the tget serer and deice or an error will result.

If the request is successful, a pointer to a genenecB8tate structure will be returnedhe
information returnedaries according to the speci®ed control and is mapped by a structure appro-
priate for that control.

GetDeviceControl will fail with a Bad\alue error if the seer does not support the speci®ed con-
trol. 1t will fail with a BadMatch error if the dize does not support the speci®ed control.

Supported déce controls and the information returned for them include:

DEVICE_RESOLUTION: [control: CARD16
length: CARD16
num_\aluators: CARDS
resolutions: LIS6fCARD32
min_resolutions: LISBFTCARD32
max_resolutions: LISSFCARD32]

This device control returns a list ofaluators and the range ddlid resolutions allwed for each.
Valuators are numbered ¢iening with 0. Resolutions for all &luators on the déce are

returned. Br each aluator i on the dece, resolutions[i] returns the current setting of the resolu-
tion, min_resolutions]i] returns the minimuralid setting, and max_resolutions][i] returns the
maximum \alid setting.

When this control is speci®ed, XGetdeeControl will fail with a BadMatch error if the speci®ed
device has no &luators.

ChangeDeiceControl
device: DEVICE
XID: controlld
control: DeviceControl

where
DeviceControl: DeviceResolutionControl

Errors: Length, Déce, Match, \élue
=>
status: {Success, DeeBusy AlreadyGrabbed}

ChangeDeiceControl changes the specifedride control according to thealues speci®ed in the
DeviceControl structureThe deice control must be supported by they&rserer and deice or
an error will result.
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The information passed with this requesti®s according to the speci®ed control and is mapped
by a structure appropriate for that control.

ChangeDeiceControl will fail with a Bad\alue error if the seer does not support the speci®ed
control. Itwill fail with a BadMatch error if the sexwsupports the speci®ed contral the
requested dece does not.The request willdil and return a status of {ieeBusy if another

client already has the dee open with a dace control state that coneicts with the one speci®ed
in the requestlt will f ail with a status of AlreadyGrabbed if some other client has grabbed the
speci®ed deice. Ifthe request succeeds, Success is returthék ails, the deice control is left
unchanged.

Supported déce controls and the information speci®ed for them include:

DEVICE_RESOLUTION: [control: CARD16
length: CARD16
®rst_\valuator: CARD8
num_\aluators: CARDS
resolutions: LIS6fCARD32]

This device control changes the resolution of the speci®ddators on the speci®edtension

input device. \aluators are numbereddiening with zero.Only the \aluators in the range speci-
®ed by ®rst_wluator and num_aluators are setA value of -1 in the resolutions list indicates that
the resolution for thisaluator is not to be changedum_\aluators speci®es the number afu
ators in the resolutions list.

When this control is speci®ed, XChangeigeControl will fail with a BadMatch error if the
speci®ed deice has no aluators. Ifa resolution is speci®ed that is not within the rangeadidv
values (as returned by XGetlieeControl) the request wilafl with a Bad\alue error If the
number of aluators supported by theuiee is less than thexpression ®rst_aluator + num_al-
uators, a Bad&ue error will result.

If the requestdils for ary reason, none of thealuator resolutions will be changed.

2.7. Selectingextension Device Events
Extension inputents are selected using tBelectExtensionEent request.

SelectExtensionEant
window: WINDOW
interest: LISBfEVENTCLASS

Errors: Wndow, Class, Access

This request speci®es to the sarthe gents within the speci®ed windowhich are of interest to
the client. As with the coreXSelectinput function, multiple clients can select input on the same
window.

XSelectExtensionEent requires a list oéwent classesAn event class is a 32-bit number that
combines anwent type and déce id, and is used to indicate whickeet a client wishes to
receve and from which deice it wishes to recee it. Macrosare preided to obtain eent classes
from the data returned by ti¥®penDevice request. Th@ames of these macros correspond to
the desired\ents, i.e. théDeviceKeyPressis used to obtain thevent class foiDeviceKeyPress
events. Thesyntax of the macro uocation is:

DeviceKeyPress (dece, event_type, gent_class);
device: DEVICE
event_type: INT
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event_class: INT

The \alue returned irvent_type is the \alue that will be contained in theeat type ®eld of the
XDeviceKeyPressEwent when it is receied by the client. The \alue returned ievent_classis
the \alue that should be passed in making{&electExtensionEent request to recee
DeviceKeyPressevents.

For DeviceButtonPressevents, the client may specify whether or not an implicit pasgiab
should be done when thetton is pressedif the client wants to guarantee that it will receia
DeviceButtonReleasesvent for eactDeviceButtonPressevent it receves, it should specify the
DeviceButtonPressGrabevant class as well as thigdeviceButtonPressevent class. This restricts
the client in that only one client at a time may reqesiceButtonPressevents from the same
device and windw if any dient speci®es this class.

If any client has speci®ed tHeeviceButtonPressGrabclass, ay requests by another client
that specify the samedee and windw and specifyDeviceButtonPressor DeviceButtonPress-
Grab will cause amAccesserror to be generated.

If only the DeviceButtonPressclass is speci®ed, no implicit pagsigab will be done when a
button is pressed on thewdee. Multipleclients may use this class to specify the sam&dand
window combination.

A client may also specify theeviceOwnerGrabButton class. Ifit has speci®ed both the
DeviceButtonPressGraband theDeviceOwnerGrabButton classes, implicit passe gabs will
activate with avner_eents set tdlr ue. If only theDeviceButtonPressGrabclass is speci®ed,
implicit passve gabs will actvate with ovner_eents set td-alse

The client may sele®eviceMotion events only when aditton is devn. It does this by specify-
ing the @ent classe8utton1Motion throughButton5Motion, or ButtonMotion. An input
device will only support as marbutton motion classes as it hastons.

2.8. DeterminingSelected Eents

To determine which xension gents are currently selected from aeji window, useGetSelect-
edExtensionEents

GetSelectedExtensionEnts
window: WINDOW

=>
this-client: LISTofEVENTCLASS
all-clients: LISTOfEVENTCLASS

Errors: Wndow

This request returns twlists specifying thewents selected on the speci®ed winddOne list
gives the extension gents selected by this client from the speci®ed wimddhe other list gies
the tension gents selected by all clients from the speci®ed wimddhis information is equt
alent to that returned by yoavent-mask and allaent-masks in &etWindowAttrib utes
request.

2.9. Controlling Event Propagation

Extension gents propagte up the windoe hierarcly in the same manner as cokes. Ifa win-
dow is ot interested in anxéension gent, it usually propaates to the closest ancestor that is
interested, unless the dont_progtglist prohibits it.Grabs of &ension deices may alter the set
of windows that receie a @rticular extension gent.

Client programs may controkension gent propagtion through the use of the faong two
requests.

10
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XChangeDeviceDontPropagateListadds anent to or deletes anvent from the do_not_propa-
gate list of xtension gents for the speci®ed wingo This list is maintained for the life of the
window, and is not altered if the client terminates.

ChangeDeiceDontPropaagtelL.ist
window: WINDOW
evantclass: LISBfEVENTCLASS
mode: {AddList, DeleteFromList}

Errors: Wndow, Class, Mode

This function modi®es the list specifying theeats that are not propated to the ancestors of the
speci®ed winde. You may use the modésgldToList or DeleteFromList.

GetDeviceDontPropagteList
window: WINDOW

Errors: Wndow

dont-propagte-list: LISOfEVENTCLASS

This function returns a list specifying theests that are not propated to the ancestors of the
speci®ed windw.

2.10. Sendingextension Events
One client program may send arest to another via th¥SendExtensionEwent function.

The event in theXEvent structure must be one of theeats de®ned by the inpukinsion, so
that the X serer can correctly byte sap the contents as necessariie contents of thevent are
otherwise unaltered and unchedkoy the X semr except to force sendvent to Tr ue in the for
warded &ent and to set the sequence number in Weatecorrectly

XSendExtensionEant returns zero if the ceersion-to-wire protocoldiled, otherwise it returns
nonzero.

SendExtensionEsnt
device: DEVICE
destination: WINDQV
propagte: BOOL
evantclass: LISOfEVENTCLASS
event: XEVENT

Errors: Deice, Value, Class, \idow

2.11. GettingMotion History

GetDericeMotionEents
device: DEVICE
start, stop: TIMESAMP or CurrentTme

11
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nevents_return: CARD32
mode_return: {Absolute, Relas}
axis_count_return: CARDS8

events: LISTofDEVICETIMECOORD

where
DEVICETIMECOORD: [data:LISOfINT32 time:TIMESTAMP]

Errors: Deice, Match

This request returns all positions in thevide's notion history liffer that &ll between the speci-
®ed start and stop times incluai If the start time is in the future, or is later than the stop time,
no positions are returned.

The data ®eld of the DEVICETIMECOORD structure is a sequence of data iEanhk.item is
of type INT32, and there is one data item per axis of motion reported byvibe.d&henumber
of axes reported by the diee is returned in the axis_courgnable.

The \alue of the data items depends on the mode of thieajavhich is returned in the mode
variable. Ifthe mode is Absolute, the data items are thevaues generated by thevitze.
These may be scaled by the client program using the maxiraluesvthat the déce can gener
ate for each axis of motion that it reporfthe maximum and minimunmealues for each axis are
reported by théistinputDe vicesrequest.

If the mode is Relate, the data items are the relegivalues generated by thevitee. Theclient
program must choose an initial position for theide and maintain a current position by accumu-
lating these relate values.

2.12. ChangingThe Core Devices

These requests are pided to change which phical device is used as the X pointer or X
keyboard.

Note

Using these requests may change the characteristics of the vioesd& henew

pointer deice may hae a dfferent number of littons than the old one did, or the

new keyboard deice may hae a dfferent number of é&ys o report a diferent range

of keycodes. Clienprograms may be running that depend on those characteristics.
For example, a client program could allocate an array based on the numin¢toosb
on the pointer ddce, and then use thaitton numbers recedd in button events as
indicies into that arrayChanging the core dé&es could cause such client programs
to behae improperly or abnormally terminate.

These requests change thee$fioard or X pointer déce and generate &hangeDeiceNotify
event and avlappingNotify event. TheChangeDeaiceNotify event is sent only to those clients
that hae e)pressed an interest in redeqg that @ent via theXSelectExtensionEent request.
The speci®ed dece becomes the neX keyboard or X pointer déce. Thelocation of the core
device does not change as a result of this request.

These requestsait and returmlr eadyGrabbed if either the speci®ed d&e or the core dece it
would replace are grabbed by some other clidiigy fail and returrGrabFr ozenif either
device is frozen by the ae® gab of another client.

These requestsif with aBadDevice error if the speci®ed dece is irvalid, or has not pngously
been opened vi@penDevice.
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To dhange the X &yboard deice, use th&€hangeKeyboardDevice request. Thepeci®ed
device must support input clas®i§ (as reported in the Listinputbiees request) or the request
will f ail with aBadMatch error. Once the deice has successfully replaced one of the core
devices, it is treated as a corevite until it is in turn replaced by another Changebe request,
or until the sergr terminatesThe termination of the client that changtte deice will not

cause it to change backttempts to use the Closeilee request to close thewmeore deice

will f ail with a BadDeice error

The focus state of the wekeyboard is the same as the focus state of the oleyidard. Ifthe
new keyboard vas not initialized with &ocusReg one is added by thehangeKeyboardDevice
request. Th& keyboard is assumed toveaKbdFeedbackClassReclf the deice was initial-
ized without &KbdF eedbackClassReoone will be added by this requesihe KbdFeedback-
ClassReawill specify a null routine as the control procedure and the bell procedure.

ChangeleyboardDeice
device: DEVICE

Errors: Deice, Match

status: Success, AlreadyGrabbed, Frozen

To dhange the X pointer gi&ee, use th&€€hangepinterDevice request. Thepeci®ed
device must support input classiMators (as reported in the Listinputiizes request) or
the request willdil with a BadMatch errorThe \aluators to be used as the x- and gsax
of the pointer déce must be speci®edata from other &luators on the dce will be
ignored.

The X pointer deice does not containfeocusRec If the nev pointer was initialized

with aFocusReg it is freed by theChangePRinterDevice request. Th& pointer is
assumed to va aButtonClassRecand aPtrFeedbackClassRec|f the deice was ini-
tialized without aButtonClassRecor aPtrFeedbackClassReoone will be added by this
request. Th&uttonClassRecadded will hae ro buttons, and th@trFeedbackClass-
Recwill specify a null routine as the control procedure.

If the speci®ed déce reports absolute positional information, and theeseémplementa-
tion does not ally such a deice to be used as the X pointére request willdil with a
BadDevice error.

Once the déce has successfully replaced one of the coveces, it is treated as a core
device until it is in turn replaced by another Changeébe request, or until the semvter
minates. Theermination of the client that changelde deice will not cause it to change
back. Attemptdo use the Close@&e request to close thewmeore device will fail with

a BadDevice error

ChangePointerDace
device: DEVICE
xaxis: CARDS

yaxis: CARDS
Errors: Deice, Match

status: Success, AlreadyGrabbed, Frozen
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2.13. Ewent Synchmonization And Core Grabs

Implementation of the inpuixéension requires arxeension of the meaning o¥ent syn-
chronization for the core grab request#is is necessary in order to allevindow man-
agers to freeze all input dees with a single request.

The core grab requests requirpanter_modeandkeyboard_modeargument. The
meaning of these modes is changed by the ingatsion. Br theXGrabPointer and
XGrabButton requestspointer_maode controls synchronization of the pointewiee,
andkeyboard_modecontrols the synchronization of all other inputides. for the
XGrabK eyboard andXGrabK ey requestspointer_mode controls the synchronization

of all input deices ecept the X kyboard, whilekeyboard_modecontrols the synchro-
nization of the kyboard. Wherusing one of the core grab requests, the synchronization
of extension deices is controlled by the mode speci®ed for tha@atenot being grabbed.

2.14. ExtensionActive Grabs

Active gabs of &tension deices are supported via tlBrabDevice request in the same
way that core deices are grabbed using the core Grayii¢ard request xeept that a
Deviceis passed as a function parameiilist of events that the client wishes to regei
is also passedTheUngrabDevice request allws a prgious actve gab for an gtension
device to be released.

To gab an gtension deice, use th&rabDevicerequest. Thelevice must hee previ-
ously been opened using tBpenDevice request.

GrabDeice

device: DEVICE

grab-windav: WINDOW

ownerevents: BOOL

evant-list: LISTOfEVENTCLASS

this-device-mode: {Synchronous, Asynchronous}
otherdevice-mode: {Synchronous, Asynchronous}
time:TIMESTAMP or CurrentTme

status: Success, AlreadyGrabbed, FrozergitTime, NotMewable

Errors: Deice, Window, Value

This request aately grabs control of the speci®ed inputvie. Furthelinput events from this
device are reported only to the grabbing cliefhis request werrides awy previous actve gab
by this client for this déce.

The event-list parameter is a pointer to a list @Eet classesThese are used to indicate which
evants the client wishes to regeiwhile the deice is grabbed Only event classes obtained from
the grabbed dece are walid.

If ownerevents isFalse, input ezents generated from this dee are reported with respect to
grab-windav, and are only reported if selected by being included in tieetdist. If owner
evants isTr ue, then if a generatedrent would normally be reported to this client, it is reported
normally, otherwise the eent is reported with respect to the grab-wiwgdend is only reported if
selected by being included in theest-list. For either alue of avnerevents, unreportedvents
are discarded.

If this-device-mode isAsynchronous device esent processing continues normallyf the deice

is currently frozen by this client, then processing eiceesents is resumedlIf this-device-

mode isSynchronous the state of the grabbeduilee (as seen by means of the protocol) appears
to freeze, and no furtherdee events are generated by the s&runtil the grabbing client issues
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a releasingAllowDeviceEventsrequest or until the dé&e grab is releasedActual device input
evants are not lost while the dee is frozen, theg are simply queued for later processing.

If other-device-mode isAsynchronous event processing is unigicted by actiation of the grab

If otherdevice-mode isSynchronous the state of all input dé&ces except the grabbed one (as
seen by means of the protocol) appears to freeze, and no fuehtr @&e generated by the sarv
until the grabbing client issues a releasitip wDeviceEventsrequest or until the dee grab is
released. Actuavents are not lost while the dees are frozen; tlyeare simply queued for later
processing.

This request generatBeviceFocusin andDeviceFocusOutevents.

This requestdils and returns:
Alr eadyGrabbed If the device is actvely grabbed by some other client.
NotViewablelf grab-windawv is not viewable.

InvalidT ime If the speci®ed time is earlier than the last-grab-time for the speci®gzbde
later than the current X sawtime. Otherwise, the last-grab-time for the speci®eitdes
set to the speci®ed time a@dirr entTime is replaced by the current X sentime.

Frozenlf the device is frozen by an ae gab of another client.
If a grabbed déce is closed by a client while an agtigab by that client is in &fct, that actie
grab will be releasedAny passve gabs established by that client will be releasédhe device
is frozen only by an aste gab of the requesting client, it is thed.

To release a grab of antension deice, uséungrabDevice.

UngrabDeice
device: DEVICE
time: TIMESTAMP or CurrentTme

Errors: Deice

This request releases thevide if this client has it actely grabbed (from eitheGrabDevice or
GrabDeviceKey) and releases grgueued gents. Ifany devices were frozen by the grab,
UngrabDevice thaws them. The request has nofett if the speci®ed time is earlier than the last-
device-grab time or is later than the current setime.

This request generatBeviceFocusin andDeviceFocusOutevents.

An UngrabDeviceis performed automatically if thevent window for an actie device grab
becomes not vieable.

2.15. Rassvely Grabbing A Key

Passive gabs of littons and &ys on extension deices are supported via tlBrabDeviceButton
andGrabDeviceKeyrequests. Thegeassve gabs are released via tbagrabDeviceKey and
UngrabDeviceButton requests.

To passvely grab a single &y an an extension deice, useGrabDeviceKey. That deice must
have previously been opened using tpenDevice request.

GrabDeiceKey

device: DEVICE

keycode: KEYCODE or AyKey

modi®ers: SEOfKEYMASK or AnyModi®er
modi®erdevice: DEVICE or NULL
grab-windav: WINDOW
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ownerevents: BOOL

evant-list: LISTOfEVENTCLASS

this-device-mode: {Synchronous, Asynchronous}
otherdevice-mode: {Synchronous, Asynchronous}

Errors: Deice, Match, Access, iWdow, Value

This request is analogous to the cGmrabK ey request. lestablishes a pagsigab on a déce.
Consequentlyin the future:

IF the deice is not grabbed and the speci®eg, kvhich itself can be a modi®eek is logi-
cally pressed when the speci®ed modi®eysidogically are dan on the speci®ed modi®er
device (and no otherdys ae davn),

AND no other modi®er &ys logically are dan,

AND EITHER the grab winde is an ancestor of (or is) the focus winddOR the grab win-
dow is a cescendent of the focus wind@nd contains the pointer

AND a passie gab on the same diee and key combination does notxest on aty ancestor
of the grab windw,

THEN the deice is actvely grabbed, as foGrabDevice, the last-deice-grab time is set to
the time at which thedy was pressed (as transmitted in BeviceKeyPressevent), and the
DeviceKeyPressevent is reported.

The interpretation of the remaininggaments is as fagrabDevice. The actve gab is termi-
nated automatically when logical state of theicke has the speci®ee¥ released (independent
of the logical state of the modi®eeys).

Note that the logical state of avilee (as seen by means of the X protocol) may lag tisiqdi
state if deice event processing is frozen.

A modi®er of AnyModiEeris equvalent to issuing the request for all possible modi®er combina-
tions (including the combination of no modi®er#)is not required that all modi®ers speci®ed
have airrently assigneddycodes. Akey of AnyK eyis equvaent to issuing the request for all
possible kycodes. Otherwiséhe ley nmust be in the range speci®ed by migyéode and max-
keycode in the_istinputDe vicesrequest. lfit is not within that rangeGrabDeviceKey gener

ates avalue error.

NULL may be passed for the modi®ervide. Ifthe modi®er_deice isSNULL , the core X
keyboard is used as the modi®ervite.

An Accesserror is generated if some other client has issusthDeviceKey with the same
device and lkey mmbination on the same wingo When usingAnyModiCEeror AnyK ey, the
requestdils completely and the X sewgenerates Accesserror and no grabs are established if
there is a coneicting grab for gicombination.

This request cannot be used to gralewada the X keyboard deice. ThecoreGrabK ey request
should be used for that purpose.

To release a pas& gab of a single &y an an extension deice, useJngrabDeviceKey.

UngrabDeiceKey

device: DEVICE

keycode: KEYCODE or AyKey

modi®ers: SEOfKEYMASK or AnyModi®er
modi®erdevice: DEVICE or NULL
grab-windav: WINDOW

Errors: Deice, Match, Wihdow, Value, Alloc
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This request is analogous to the corgrabKeyrequest. Iteleases thedy combination on the
speci®ed windw if it was grabbed by this clienA modi®er of AnyModi®er is equvalent to

issuing the request for all possible modi®er combinations (including the combination of no modi-
®ers). Akey of AnyK eyis equvalent to issuing the request for all possibégydodes. This

request has nofefttt on an actie gah

NULL may be passed for the modi®ervide. Ifthe modi®er_deice isSNULL , the core X
keyboard is used as the modi®ervite.

2.16. Rassvely Grabbing A Button
To establish a passt gab for a single fitton on an @ension deice, useGrabDeviceButton.

GrabDeiceButton

device: DEVICE

button: BUTTON or AnyButton

modi®ers: SEOfKEYMASK or AnyModi®er
modi®erdevice: DEVICE or NULL

grab-windav: WINDOW

ownerevents: BOOL

evant-list: LISTOfEVENTCLASS

this-device-mode: {Synchronous, Asynchronous}
otherdevice-mode: {Synchronous, Asynchronous}

Errors: Deice, Match, Withdow, Access, ¥lue

This request is analogous to the cGmabButton request. lestablishes arxplicit passve gab
for a lutton on an ®ension input ddce. Sincethe serer does not trackxéension deices, no
cursor is speci®ed with this reque$ior the same reason, there is no con®ne-to paraméter
device must hae reviously been opened using tBpenDevice request.

The GrabDeviceButton request establishes a passirab on a déce. Consequentlyn the
future,

IF the device is not grabbed and the speci®edkdn is logically pressed when the speci®ed
modi®er leys logically are dwn (and no otherditons or modi®er &ys ae davn),

AND the grab windev contains the déce,

AND a passie gab on the same diee and litton/ key cmmbination does notxest on ary
ancestor of the grab windp

THEN the deice is actvely grabbed, as foGrabDevice, the last-grab time is set to the time
at which the btton was pressed (as transmitted in DeviceButtonPressevent), and the
DeviceButtonPressevent is reported.

The interpretation of the remaininggaments is as fagrabDevice. The actve gab is termi-
nated automatically when logical state of theick has all bttons released (independent of the
logical state of the modi®ereks).

Note that the logical state of avilee (as seen by means of the X protocol) may lag tisiqdi
state if deice event processing is frozen.

A modi®er of AnyModi®er is equiaent to issuing the request for all possible modi®er combina-
tions (including the combination of no modi®er#)is not required that all modi®ers speci®ed
have airrently assigneddycodes. Abutton of AnyButton is equvalent to issuing the request for

all possible httons. Itis not required that the speci®egttion be assigned to aysical utton.

NULL may be passed for the modi®ervide. Ifthe modi®er_deice isNULL , the core X
keyboard is used as the modi®ervite.
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An Accesserror is generated if some other client has issusthDeviceButton with the same
device and lntton combination on the same windoWhen usingAnyModi®er or AnyButton,
the requestdils completely and the X s&wgenerates Accesserror and no grabs are estab-
lished if there is a coneicting grab for yeombination. Theequest has nofeict on an actie
grah

This request cannot be used to gralitom on the X pointer ace. ThecoreGrabButton
request should be used for that purpose.

To release a pas& gab of a lntton on an ension deice, useUngrabDeviceButton.

UngrabDeiceButton

device: DEVICE

button: BUTTON or AnyButton

modi®ers: SEOfKEYMASK or AnyModi®er
modi®erdevice: DEVICE or NULL
grab-windav: WINDOW

Errors: Deice, Match, Wihdow, Value, Alloc

This request is analogous to the core UngrabButton regii@ésteases the passi button/key
combination on the speci®ed wingdf it was grabbed by the clien& modi®ers ofAnyModi-

®er is equvalent to issuing the request for all possible modi®er combinations (including the com-
bination of no modi®ers)A button of AnyButton is equvalent to issuing the request for all pos-
sible huttons. Thigequest has nofekct on an actie gah The de&ice must hae previously been
opened using th@®penDevice request otherwise Revice error will be generated.

NULL may be passed for the modi®ervide. Ifthe modi®er_deice isSNULL , the core X
keyboard is used as the modi®ervite.

This request cannot be used to ungrabteoh on the X pointer dce. ThecoreUngrabButton
request should be used for that purpose.

2.17. ThawingA Device
To dlow further eents to be processed when aide has been frozen, usdowDeviceEvents

AllowDeviceEwents
device: DEVICE
event-mode: {AsyncThisDeice, SyncThisDeice, AsyncOtherDéces, ReplayThisde-
vice, AsyncAll, or SyncAll}
time:TIMESTAMP or CurrentTme

Errors: Deice, \alue

The AllowDeviceEventsrequest releases some quewashts if the client has caused avibe to
freeze. Theequest has nofetct if the speci®ed time is earlier than the last-grab time of the most
recent actie gab for the client, or if the speci®ed time is later than the current Xrsenve.

The folloving describes the processing that occurs depending on what constant you pass to the
event-mode agument:

If the speci®ed dece is frozen by the clientyent processing for that diee continues as
usual. Ifthe deice is frozen multiple timedy the client on behalf of multiple separate
grabs, AsyncThisDace thavs for all. AsyncThisDeice has no ééct if the speci®ed déce
is not frozen by the clientubthe deice need not be grabbed by the client.
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If the speci®ed dece is frozen and astly grabbed by the clientyent processing for that
device continues normally until the xtebutton or ley event is reported to the clienit this
time, the speci®ed d&e adin appears to freezélowever, if the reportedwent causes the
grab to be released, the speci®edic®does not freezeSyncThisDegice has no ééct if the
speci®ed deice is not frozen by the client or is not grabbed by the client.

If the speci®ed dece is actvely grabbed by the client and is frozen as the result ofemt e
having been sent to the client (either from thewation of a GrabDeiceButton or from a pre-
vious AllowDeviceEwents with mode SyncThisDige, lut not from a Grab), the grab is
released and thavent is completely reprocessedhis time, havever, the request ignores
ary passve gabs at or abee {owards the root) the grab-windoof the grab just released.
The request has nofett if the speci®ed dece is not grabbed by the client or if it is not
frozen as the result of anent.

If the remaining deces are frozen by the clienyemt processing for them continues as usual.
If the other deices are frozen multiple timelgy the client on behalf of multiple separate
grabs, AsyncOtherDices “thaws" for all. AsyncOtherDgices has no &ct if the deices

are not frozen by the clientybthose deices need not be grabbed by the client.

If all devices are frozen by the clienyyeat processing (for all déces) continues normally
until the n&t button or ley event is reported to the client for a grabbedide (kutton event
for the grabbed déce, key a motion esent for the deice), at which time the de&ces agin
appear to freezetHowever, if the reportedyent causes the grab to be released, then the
devices do not freeze (b if ary device is still grabbed, then a subsequesnefor it will still
cause all daces to freeze)SyncAll has no ééct unless all daces are frozen by the client.
If any device is frozen twice by the client on behalf obteeparate grabs, SyncAll "tha"

for both (lut a subsequent freeze for SyncAll will only freeze eacficdeonce).

If all devices are frozen by the clientyjeat processing (for all déces) continues normallyf
ary device is frozen multiple times by the client on behalf of multiple separate grabs, Asyn-
cAll "thaws" for all. AsyncAll has no déct unless all deces are frozen by the client.

AsyncThisDeice, SyncThisDeice, and ReplayThisce hare o efect on the processing of
events from the remaining g&ees. AsyncOtherDéces has no &ct on the processing ofents
from the speci®ed déce. Whenthe ezent_mode is SyncAll or AsyncAll, the diee parameter is
ignored.

It is possible for seeral grabs of diierent deices (by the same or thfent clients) to be aot
simultaneously If a device is frozen on behalf of girgrab, no gent processing is performed for
the deice. Itis possible for a single diee to be frozen because of/eeal grabs.In this case,
the freeze must be released on behalf of each grab beénts ean agin be processed.

2.18. Controlling Device Focus

The current focus windwfor an &tension input déce can be determined using BetDevice-
Focusrequest. Extensiodevices are focused using tBetDeviceFocusrequest in the sameay
that the leyboard is focused using ti&etinputFocusrequest, xcept that a ddce is speci®ed as
part of the request. One additional focus stabdpwK eyboard, is provided for extension
devices.

To get the current focus stateyeet state, and focus time of artension deice, useGetDevice-
Focus

GetDeviceFocus
device: DEVICE

=>
focus: WINDQOW, PointerRoot, BllowKeyboard, or None
revert-to: Parent, PointerRoot,dlowKeyboard, or None
focus-time: TIMESAMP
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Errors: Deice, Match

This request returns the current focus statert¢o state, and last-focus-time of attension
device.

To st the focus of anx¢éension deice, useSetDeviceFocus

SetDeiceFocus
device: DEVICE
focus: WINDQOW, PointerRoot, BllowKeyboard, or None
revert-to: Parent, PointerRoot,dlowKeyboard, or None
focus-time: TIMESAMP

Errors: Deice, Window, Value, Match

This request changes the focus for gielsion input déce and the last-focus-change-timehe
request has nofeft if the speci®ed time is earlier than the last-focus-change-time or is later than
the current X serr time. Otherwise, the last-focus-change-time is set to the speci®ed time, with
Currentime replaced by the current sertime.

The action ta&n by the seer when this request is requested depends oratbe of the focus
agument:

If the focus ayument iNone, al input events from this deice will be discarded until a ne
focus windav is ®t. Inthis case, the vert-to agument is ignored.

If a window ID is assigned to the focusgument, it becomes the focus wimdof the deice.
If an input eent from the deice would normally be reported to this windmr to one of its
inferiors, the gent is reported normallyOtherwise, theeent is reported relate o the focus
window.

If you assigriPainterRoot to the focus ggjument, the focus windois dynamically talen to
be the root winde of whatever screen the pointer is on at each inpudree. Inthis case, the
revert-to agument is ignored.

If you assigriFollowK eyboardto the focus ayjument, the focus winaois dynamically talen
to be the same as the focus of theextdoard at each inputent.

The speci®ed focus windomust be vigvable at the time of the request (elsklatch error). If
the focus windw later becomes not vigble, the X serer evaluates the neert-to agument to
determine the nefocus windav.

If you assigrRevertT oParent to the reert-to agument, the focus verts to the parent (or the
closest vigvable ancestor), and theweevet-to value is takn to beRevertT oNone

If you assigrRevertT oPointerRoot, RevertT oFollowK eyboard, or RevertT oNoneto the
revert-to agument, the focus verts to that alue.

When the focus kerts, the X serer generateBeviceFocusin andDeviceFocusOutevents, lut
the last-focus-change time is noftested.

This request causes the X sario generatB®eviceFocusin andDeviceFocusOutevents.

2.19. Controlling Device Feedback

To get the settings of feedbacks on ateasion deice, useGetFeedbackContol. This request
provides functionality equwelent to the coré&etKeyboardControl andGetPointerContr ol
functions. ltalso praides a vay to control displays associated with an inpwickethat are capa-
ble of displaying an ingger or string.
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GetFeedbackControl
device: DEVICE

=>
num_feedbacks_return: CARD16
return_\alue: LISOfFEEDBACKSTATE

where

FEEDBACKSTATE: {KbdFeedbackState, PtrFeedbackState getEeedbackState,
StringFeedbackState, BellFeedbackState, LedFeedbackState}

Feedbacks are reported by clagbose feedbacks that are reported for the ceykdard deice
are in clasXbdFeedback and are returned in th€bdF eedbackStatestructure. Thanembers
of that structure are as folls:

CLASS Kbd: [class: CARDS
length: CARD16
feedback id: CARD8
key click_percent: CARDS
bell_percent: CARD8
bell_pitch: CARD16
bell _duration: CARD16
led \alue: BITMASK
global_auto_repeat: {AutoRepeatModeOn, AutoRepeatMode-
Off}
auto_repeats: LISFCARDS]

Those feedbacks that are e@lent to those reported for the core pointer are in feedback class
PtrFeedbackand are reported in tH&rFeedbackStatestructure. Thenembers of that structure
are:

CLASS Ptr:  [class: CARDS8
length: CARD16
feedback id: CARDS8
accelNumerator: CARD16
accelDenominator: CARD16
threshold: CARD16]

Some input déces preide a means of displaying an igee Those deices will support feed-
back classntegerFeedback which is reported in thintegerFeedbackStatestructure. The
members of that structure are:

CLASS Intger: [class: CARDS8
length: CARD16
feedback id: CARDS
resolution: CARD32
min-val: INT32
max-\al: INT32]

Some input déces proide a means of displaying a stringhose deices will support feedback

classStringFeedback which is reported in th8tringFeedbackStatestructure. Thenembers of
that structure are:
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CLASS String:  [class: CARD8
length: CARD16
feedback id: CARD8
max_symbols: CARD16
num_leysyms_supported: CARD16
keysyms_supported: LISTKEYSYM]

Some input déces contain a bellThose deices will support feedback claBgllFeedback
which is reported in thBellFeedbackStatestructure. Thenembers of that structure are:

CLASS Bell:  [class: CARDS8
length: CARD16
feedback id: CARD8
percent: CARDS8
pitch: CARD16
duration: CARD16]

The percent sets the bas#ume for the bell between 0 fpand 100 (loud) inclusg, if possible.
Setting to -1 restores the deflt. Othemegative values generate\alue error.

The pitch sets the pitch (speci®ed in Hz) of the bell, if possiBidting to -1 restores the daflt.
Other n@dive values generate\éalue error.

The duration sets the duration (speci®ed in milliseconds) of the bell, if posSkitigng to -1
restores the defilt. Othemegdive \values generate\&lue error.

A bell generator connected with the consalé ot directly on the déce is treated as if it were
part of the deice. Someanput devices contain LEDsThose deices will support feedback class
Led, which is reported in theedFeedbackStatestructure. Thenembers of that structure are:

CLASS Led: [class: CARDS8
length: CARD16
feedback id: CARD8
led_mask: BITMASK
led_\alue: BITMASK]

Each bit in led_mask indicates that the corresponding led is supported by the fegtthaokt
32 LEDs per feedback are supportétb standard interpretation of LEDs is de®ned.

This function will fail with aBadMatch error if the deice speci®ed in the request does not sup-
port feedbacks.

Errors: Deice, Match
To dhange the settings of a feedback onxeresion deice, useChangeFeedbackContol.

ChangeFeedbackControl
device: DEVICE
feedbackid: CARD8
value-mask: BITMASK
value: FEEDBACKCONTROL

Errors: Deice, Match, \dlue
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FEEDBACKCONTROL:  {KBDFEEDBACKCONTROL, PTRFEEDB\CKCONTROL,
INTEGERFEEDBACKCONTROL, STRINGFEEDB\CKCON-
TROL, BELLFEEDBACKCONTROL, LEDFEEDBACKCON-
TROL}

Feedback controls are grouped by claBsose feedbacks that are agient to those supported
by the core kyboard are controlled by feedback cl&¢xlF eedbackClassising theKbdFeed-
backControl structure. Thenembers of that structure are:

KBDFEEDBACKCTL: [class: CARDS
length: CARD16
feedback id: CARD8
key_click_percent: INT8
bell_percent: INT8
bell_pitch: INT16
bell duration: INT16
led_mask: INT32
led \alue: INT32
key: KEYCODE
auto_repeat_mode: {AutoRepeatModeOn,
AutoRepeatMode®f AutoRepeatModeDellt}]

The key_click_percent sets thelme for ley dicks between 0 (6f and 100 (loud) inclusg, if
possible. Settingp 1 restores the deifult. Othemegdive values generate\éalue error.

If both auto_repeat_mode aneykae speci®ed, then the auto_repeat_mode of #aisk

changed, if possiblelf only auto_repeat_mode is speci®ed, then the global auto-repeat mode for
the entire kyboard is changed, if possible, withouteating the pekey sttings. Itis aMatch

error if a ley is peci®ed without an auto_repeat_mode.

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

Those feedback controls egaent to those of the core pointer are controlled by feedback class
PtrFeedbackClasaising thePtrFeedbackContmol structure. Thenembers of that structure are
as follows:

PTRFEEDBACKCTL: [class: CARDS8
length: CARD16
feedback id: CARD8
accelNumerator: INT16
accelDenominator: INT16
threshold: INT16]

The acceleration xpressed as a fraction, is a multiplier forvament. For example, specifying
3/1 means the g&e moves three times asabt as normalThe fraction may be rounded arbitrar
ily by the X serer. Acceleration only tads efect if the deice moves more than threshold péts
at once and only applies to the amountdoel the @alue in the threshold gmment. Setting
value to -1 restores the deflt. Thevalues of the do-accel and do-thresholguanents must be
nonzero for the dece values to be setOtherwise, the parameters will be unchangddgative
values generate ¥alue error, as does a zeroalue for the accel-denominatogament.

Some deices are capable of displaying an gee This is done using feedback cldste-
gerFeedbackClasaising thentegerFeedbackContmol structure. Thenembers of that structure
are as follas:
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INTEGERCTL: [class: CARDS8
length: CARD16
feedback id: CARD8
int_to_display: INT32]

Some deices are capable of displaying an strifidhis is done using feedback cl&tsingFeed-
backClassusing theStringFeedbackCtlstructure. Thenembers of that structure are as fato

STRINGCTL: [class: CARDS8
length: CARD16
feedback id: CARD8
syms_to_display: LISSTKEYSYMS]

Some deices contain a bellThis is done using feedback cld&slIFeedbackClasaising the
BellFeedbackContol structure. Thenembers of that structure are as fako

BELLCTL: [class: CARDS8
length: CARD16
feedback id: CARD8
percent: INT8
pitch: INT16
duration: INT16]

Some deices contain ledsThese can be turned on anélwding theLedFeedbackContol
structure. Thenembers of that structure are as fato

LEDCTL: [class: CARDS
length: CARD16
feedback id: CARD8
led_mask: BITMASK
led_\alue: BITMASK]

Errors: Deice, Match, \lue

2.20. Ringinga Bell on an Input Device
To ring a bell on anx@ension input déce, useDeviceBell.

DeviceBell

device: DEVICE
feedbackclass: CARD8
feedbackid: CARD8
percent: INT8

Errors: Deice, Value

This request is analogous to the cBedl request. Itrings the speci®ed bell on the speci®ed input
device feedback, using the speci®amume. Thespeci®ed wlume is relatie 1 the base @lume

for the feedbacklf the value for the percentg@ument is not in the range -100 to 100 inclesa
Value error results.The wlume at which the bell rings when the perceguiarent is nonrgetive

is:
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base - [(base * percent) / 100] + percent

The wlume at which the bell rings when the percegtiarent is ngéive is:
base + [(base * percent) / 100]

To dchange the baselume of the bell, us€hangeFfeedbackContmol request.

2.21. Controlling Device Encoding
To get the leyboard mapping of arxeension deice that has éys, useGetDeviceKeyMapping.

GetDeviceKeyMapping

device: DEVICE
®rst-keycode: KEYCODE
count: CARD8

keysyms-petkeycode: CARDS8
keysyms: LISDBfKEYSYM

Errors: Deice, Match, \lue

This request returns the symbols for the speci®ed numbeyoddtes for the speci®ectension
device, starting with the speci®e@ycode. The®rst-keycode must be greater than or equal to
min-keycode as returned in the connection setup (el&dwe error), and

®rst-keycode + count 1

must be less than or equal to masydode as returned in the connection setup (eléde
error). Thenumber of elements in theysyms list is

count * keysyms-petkeycode

and KEYSYM number N (counting from zero) foeycode K has an inagcounting from zero)
of

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

in keysyms. Thekeysyms-peikeycode \alue is chosen arbitrarily by the serto be lage
enough to report all requested symbadisspecial KEYSYM \alue ofNoSymbolis used to ®ll in
unused elements for inddual keycodes.

If the speci®ed déce has not ®rst been opened by this clieniQfieenDevice, or if that deice
does not support input clasgys, this request willdil with aDevice error.

To change the &yboard mapping of arxeension deice that has éys, useChangeDe-
viceKeyMapping.

ChangeDeiceKeyMapping
device: DEVICE
®rst-keycode: KEYCODE
keysyms-petkeycode: CARDS8
keysyms: LISDfKEYSYM
num_codes: CARD8

Errors: Deice, Match, \lue, Alloc
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This request is analogous to the cGleangeKeyMapping request. Ide®nes the symbols for the
speci®ed number ofdycodes for the speci®edtension deice. Ifthe speci®ed dece has not
®rst been opened by this client W@penDevice, or if that deice does not support input class
Keys, this request willdil with aDevice error.

The number of elements in theygyms list must be a multiple oéisyms_per_&ycode. Other
wise,ChangeDe&iceKeyMapping generates hength error. The speci®ed ®rst dyrcode must
be greater than or equal to the miaydode \alue returned by thieistinputDe vicesrequest, or
this request will &il with aValue error In addition, if the folloving expression is not less than
the max_lkycode \alue returned by thieistinputDe vicesrequest, the request wikif with a
Value error:

®rst_keycode + (num_codes Eisyms_per_&ycode) - 1

To dbtain the keycodes that are used as modi®ers onxaension deice that has &ys, useGet-
DeviceModi®erMapping.

GetDeviceModi®erMapping
device: DEVICE

=>
keycodes-pemodi®er: CARDS
keycodes: LISOfKEYCODE

Errors: Deice, Match

This request is analogous to the cGetModi®erMapping request. Thisequest returns the
keycodes of the &ys being used as modi®erd.he number of &codes in the list is 8%ycodes-
permodi®er The keycodes are #ided into eight sets, with each set containiagchdes-per
modi®er elementsThe sets are assigned in order to the modi®aif, Lock, Control, Mod1,
Mod2, Mod3, Mod4, and Mod5. The keycodes-pemodi®er \alue is chosen arbitrarily by the
sener; zeroes are used to ®ll in unused elements within eaclkf sely zero \alues are gen in

a =t, the use of the corresponding modi®er has been disabtedorder of kycodes within each
set is chosen arbitrarily by the serv

To st which leycodes that are to be used as modi®ers foxtansion deice, useSetDevice-
Modi®erMapping .

SetDericeModi®erMapping

device: DEVICE
keycodes-pemodi®er: CARDS
keycodes: LISOfKEYCODE

status: {Success, Bughailed}

Errors: Deice, Match, \alue, Alloc

This request is analogous to the cBetModi®erMapping request. Thisequest speci®es the
keycodes (if ag) of the leys 0 be uised as modi®ersThe number of &codes in the list must be
8*keycodes-pemodi®er (else &ength error). Thekeycodes are dided into eight sets, with the
sets, with each set containingykodes-pemodi®er elementsThe sets are assigned in order to
the modi®ersShift, Lock, Control, Mod1, Mod2, Mod3, Mod4, and Mod5. Only non-zero
keycode alues are used within each set; zaatugs are ignoredAll of the non-zero kycodes
must be in the range speci®ed by maytode and maxéycode in the istinputDe vicesrequest
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(else avalue error). Theorder of leycodes within a set does not mattérmo non-zero alues

are speci®ed in a set, the use of the corresponding modi®er is disabled, and the modi®er bit will
always be zero.Otherwise, the modi®er bit will be one whepeat least one of thedys in the
corresponding set is in thewlo position.

A senver can impose restrictions onvhanodi®ers can be changed (fotagnple, if certain &ys do
not generate up transitions in haade or if multiple keys per modi®er are not supportedyhe
status reply iailed if some such restriction is violated, and none of the modi®ers are changed.

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

This request generates avi@MappingNotify @ent on aSuccesstatus. ThéeviceMap-
pingNotify event will be sent only to those clients thawhapressed an interest in recei
ing that @ent via theXSelectExtensionEent request.

A X server can impose restrictions onvihanodi®ers can be changed, fotaenple, if certain &ys

do not generate up transitions in haadevor if multiple modi®er &ys ae not supportedlf some
such restriction is violated, the status replMeppingFailed , and none of the modi®ers are
changed. Ithe naev keycodes speci®ed for a modi®er feif from those currently de®ned andyan
(current or nev) keys for that modi®er are in the logically @o state, the status replyN&ap-
pingBusy, and none of the modi®ers are changed.

2.22. Contolling Button Mapping

These requests are analogous to the Get€ointerMapping andChangeRinterMapping
requests. Theallow a dient to determine the current mapping attons on anxdension deice,
and to change that mapping.

To get the currentitton mapping for anxtéension deice, useGetDeviceButtonMapping.

GetDeviceButtonMapping
device: DEVICE
nmap: CARDS

=>

map_return: LISSfCARDS8

Errors: Deice, Match

The GetDeviceButtonMapping function returns the current mapping of thetbns on the speci-
®ed deice. Element®f the list are indeed garting from one.The length of the list indicates the
number of plgsical uttons. Thenominal mapping is the identity mapping mapli]=i.

nmap indicates the number of elements in thap_return array Only the ®rst nmap entries will
be copied by the library into the map_return array

To =t the lmtton mapping for anxéension deice, useSetDeviceButtonMapping.

SetDeiceButtonMapping
device: DEVICE
map: LISBfCARDS
nmap: CARDS

=>

status: CARDS8
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Errors: Deice, Match, \lue

The SetDeviceButtonMapping function sets the mapping of the speci®ediceand causes the
X server to generate BeviceMappingNotify event on a status dlappingSuccess Elements of
the list are indeed garting from one.The length of the list, speci®ed mmap, must be the same
asGetDeviceButtonMapping would return. Otherwise SetDeviceButtonMapping generates a
Value error A zero element disables attons, and elements are not restrictedhilue by the
number of plsical uttons. Haevever, no two dements can he the same nonzeraiue. Other
wise, this function generates/alue error. If any o the luttons to be altered are in thendo
state, the status replylidappingBusy and the mapping is not changed.

2.23. ObtainingThe State Of A Device

To dbtain \ectors that describe the state of tlegsk huttons and aluators of anxdension deice,
useQueryDeviceState

QueryDeiceState
device: DEVICE
=>
device-id: CARDS
data: LISDINPUTCLASS

where
INPUTCLASS: {VALUATOR, BUTTON, KEY}

CLASS \WLUATOR: [class: CARDS8
num_\aluators: CARDS8
mode: CARD8
#x01 deice mode
(0 = Relatve, 1 = Absolute)
#x02 proximity state
(O = InProximity 1 = QutOfProximity)
valuators: LISDfINT32]

CLASS BUTTON: [class: CARDS8
num_huttons: CARDS8
buttons: LISHfCARDS]

CLASS KEY: [class: CARDS8
num_leys: CARDS
keys: LISTOfCARDS]

Errors: Deice

The QueryDeviceStaterequest returns the current logical state of théobs, leys, and aluators
on the speci®ed input diee. Thebuttonsandkeysarrays, byte N (from 0) contains the bits for
key or button 8N to 8N+7 with the least signi®cant bit in the byte represenémgrioutton 8N.

If the device has waluators, a bit in the mode ®eld indicates whether thiedés reporting Abso-
lute or Relatie data. Ifitis reporting Absolute data, thaluwators array will contain the current
value of the aluators. Ifit is reporting Relatie cata, the gluators array will contain unde®ned
data.
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If the device reports proximity information, a bit in the mode ®eld indicates whether Wheeds
InProximity or OutOfProximity

3. BEwvents

The input &tension creates inpuvents analogous to the core inpueets. Thesextension
input events are generated by manipulating one of teresion input déces.

3.1. Button,Key, and Motion Events

DeviceKeyPress
DeviceKeyRelease
DeviceButtonPress,
DeviceButtonRelease
DeviceMotionNotify

device: CARDS8

root, event: WINDOW

child: Window or None
same-screen: BOOL

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

state: SEOfKEYBUTMASK

time: TIMESTAMP

These wgents are generated when eykbutton, or \aluator logically changes stat&éhe genera-
tion of these logical changes may lag thggital changes, if déice event processing is frozen.
Note thatDeviceKeyPressandDeviceKeyReleasare generated for alels, even those mapped
to modi®er bits.The “source' of the event is the windw the pointer is in.The windav with
respect to which thevent is normally reported is found by looking up the hiergr@tarting with
the source winda) for the ®rst winda on which ary client has selected interest in thea.
The actual winde used for reporting can be modi®ed by aetgabs and by the focus win-
dow.The windav the event is reported with respect to is called trewent" window.

The root is the root windw of the “source"window, and root-x and root-y are the pointer coor
dinates relatie 1 root's arigin at the time of thewvent. Event is the "event” window. If the

event window is an the same screen as root, theang-x and gent-y are the pointer coordinates
relative 1o the event window's arigin. Otherwisegvent-x and gent-y are zero.If the source win-
dow is an inferior of the gent windaw, then child is set to the child of theeat window that is an
ancestor of (or is) the source windoOtherwise, it is set to None. The state componermsdhe
logical state of theuitons on the core X pointer and modi®eydkon the core X kyboard just
before the went. Thedetail component typeavies with the eent type:

Event Component
DeviceKeyPress, KEYCODE
DeviceKeyRelease
DeviceButtonPress, | BUTTON
DeviceButtonRelease
DeviceMotionNotify | { Normal, Hint}

The granularity of motionwents is not guaranteeduyta client selecting for motiorvents is
guaranteed to get at least onverg when a gluator changes. DeviceMotionHint is selected,
the serer is free to send only ori#eviceMotionNotify event (with detailHint) to the client for
the event windaw, until either a ley a button changes state, the pointevksathe a/ent window,
or the client issues@QueryDeviceStateor GetDeviceMotionEventsrequest.
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3.2. DeviceValuator Event
DeviceValuator

device: CARDS

device_state: SEGFKEYBUTMASK
num_\aluators: CARDS8
®rst_\aluator: CARDS8

vauators: LISDINT32

DeviceValuator @ents are generated to contaguwator information for which there is in®dient
space in DeiceKey, DeviceButton, DgiceMotion, and Proximity wirewvents. For events of
these types, a seconekrt of type D&iceValuator follavs immediately The library combines
these eents into a singlewvent that a client can reca via XNextEvent. De&iceValuator @ents
are not selected for by clients, yhanly exist to contain information that will not ®t into some
event selected by clients.

The deice_state componentwgs the state of theuitons and modi®ers on thewilge generating
the event.

Extension motion daces may report motion data for ariable number of @s. Thevaluators
array contains thealues of all ags reported by the diee. If more than 6 as are reported,

more than one DeceValuator @ent will be sent by the seey and more than one DizeKey,
DeviceButton, DgiceMotion, or Proximity eent will be reported by the libranClients should
examine the corresponding ®elds of tiverd reported by the library to determine the total num-
ber of aes reported, and the ®rst axis reported in the curvent.eAxes are numbered p@a-

ning with zero.

For Button, Key and Motion &ents on a déce reporting absolute motion data the currete
of the d@ice's valuators is reportedr-or devices that report relate data, Button and &y events
may be folleved by a DeiceValuator @ent that contains 0s in the nunalvators ®eld. In this
case, only the dece_state component will fal@ meaning.

3.3. Device Focus Eents

DeviceFocusin
DeviceFocusOut

device: CARDS8

time: TIMESTAMP

event: WINDOW

mode: { Normal, WhileGrabbed, Grab, Ungrab}

detail: { Ancestoy Virtual, Inferior, Nonlinear Nonlinear\irtual, Pointey PointerRoot,
None}

These wents are generated when the input focus changes and are reported to clients selecting
DeviceFocusChangéfor the speci®ed déce and windw. Events generated b$etDeviceFocus
when the deéce is not grabbed ka nodeNormal. Events generated b$etDeviceFocuswhen

the deice is grabbed hee nodeWhileGrabbed. Events generated when auilee grab acties

have modeGrab, and events generated when auilee grab deactates hae nodeUngrab.

All DeviceFocusOutevents caused by a windounmap are generated aftelydsinmapNotify
event, but the ordering oDeviceFocusOutwith respect to generatéthterNotify , LeaveNotify,
VisibilityNotify andExposeevents is not constrained.

DeviceFocusinandDeviceFocusOutevents are generated for focus changesxtéresion deices
in the same manner as focwgr@s for the core deéces are generated.

3.4. Deice State Notify Exent
DeviceStateNotify
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time: TIMESTAMP
device: CARDS8
num_leys: CARDS
num_huttons: CARDS8
num_\aluators: CARDS8
classes_reported: CARDS {SetOfideeMode | SetOflnputClass}
SetOfDeiceMode:
#x80 ProximityState
0 = InProxmity 1 = QutOfProximity
#x40 Device Mode
(0 = Relatve, 1 = Absolute)
SetOflnputClass:
#x04 reporting aluators
#x02 reporting bttons
#x01 reporting kys
buttons: LISOfCARDS
keys: LISTOfCARD8
valuators: LISBfCARD32

This event reports the state of thewuilee just as in thQueryDeviceStaterequest. Thigvent is
reported to clients selectirigeviceStateNotifyfor the deice and windw and is generated
immediately aftereery EnterNotify andDeviceFocusin. If the deice has no more than 32tb
tons, no more than 32is, and no more than &bators, Thiseent can report the state of the
device. Ifthe deice has more than 32itions, the eent will be immediately follaved by a
DeviceButtonStateNotifywent. If the deice has more than 32¥s, the gent will be followed
by a DeviceKeyStateNotify @ent. If the deice has more than Jluators, thewent will be fol-
lowed by one or more D&eValuator ents.

3.5. Deice KeyState and ButtonState Notify Eents
DeviceKeyStateNotify

device: CARDS
keys: LISTOfCARDS

DeviceButtonStateNotify

device: CARDS
buttons: LISTOfCARDS8

These eents contain information about the state eykand kuttons on a dece that will not ®t
into the De@iceStateNotify wire eent. Theseevents are not selected by clients, rathey timay
immediately follav a DeviceStateNotify wire eent and be combined with it into a single
DeviceStateNotify clienteent that a client may reces via XNextEvent.

3.6. DericeMappingNotify Event
DeviceMappingNotify
time: TIMESTAMP
device: CARDS8
request: CARD8

®rst_keycode: CARDS
count: CARDS

This event reports a change in the mapping ey modi®ers, or littons on anxension deice.
This event is reported to clients selectibgviceMappingNotify for the deice and winda and
is generated aftevery clientSetDeviceButtonMapping, ChangeDeiceKeyMapping, or
ChangeDe&iceModi®erMapping request.
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3.7. ChangeDeiceNotify Event
ChangeDeiceNotify

device: CARDS
time: TIMESTAMP
request: CARD8

This event reports a change in theysiical deice being used as the core #ykoard or X pointer
device. ChangeDeiceNotify events are reported to clients selectidgangeDeiceNotify for
the deice and windw and is generated aftevery clientChangeKeyboardDevice or Change-
PointerDevice request.

3.8. Proximity Events

ProximityIn
ProximityOut

device: CARDS8

root, event: WINDOW

child: Window or None
same-screen: BOOL

root-x, root-y event-x, event-y: INT16
state: SEGfKEYBUTMASK

time: TIMESTAMP

device-state: SEGTKEYBUTMASK
axis-count: CARDS

®rst-axis: CARDS

axis-data: LIS®fINT32

These eents are generated by somevides (such as graphics tablets or touchscreens) to indicate
that a stylus has med into or out of contact with a positional sensing scet

The “source’of the event is the winda the pointer is in.The windav with respect to which the
event is normally reported is found by looking up the hiergr@tarting with the source windg
for the ®rst windav on which ary client has selected interest in thesgt. Theactual windev
used for reporting can be modi®ed by aetiyabs and by the focus windd he windav the
event is reported with respect to is called trewent" window.

The root is the root windw of the “source"window, and root-x and root-y are the pointer coor
dinates relatie 1 root's arigin at the time of thewvent. Event is the "event” window. If the

event window is an the same screen as root, theang-x and gent-y are the pointer coordinates
relative 1o the event window's arigin. Otherwisegvent-x and gent-y are zero.If the source win-
dow is an inferior of the gent windaw, then child is set to the child of theeat window that is an
ancestor of (or is) the source windoOtherwise, it is set to None. The state componermsdhe
logical state of theuitons on the core X pointer and modi®eygkon the core X kyboard just
before the eent. Thedevice-state component\gs the state of theuitons and modi®ers on the
device generating thevent.
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Appendix A

Input Extension Protocol Encoding

Syntactic Corventions
All numbers are in decimal, unless pragiwith #x, in which case thiere in hexadecimal (base 16).
The general syntax used to describe requests, replies, evants, and compound types is:

NameofThing
encode-form

encode-form

Each encode-form describes a single component.
For components described in the protocol as:

name: TYPE

the encode-form is:
N TYPE name

N is the number of bytes occupied in the data stream, and TYPE is the interpretation of thosEdbgesnple,
depth: CARDS8

becomes:
1 CARDS8 depth

For components with a static numerialue the encode-form is:

N value name

The \alue is alvays interpreted as an N-byte unsignedgete For example, the ®rst tev bytes of a \ihdow error are
always zero (indicating an error in general) and three (indicating thd error in particular):

1 0 Error
1 3 code

For components described in the protocol as:
name{Namel, ..., Namel}
the encode-form is:

N name
valuel Namel

valuel Namel

The \alue is alvays interpreted as an N-byte unsigneddete Note that the size of N is sometimegkarthan that
strictly required to encode thalues. Br example:

class{InputOutput, InputOnly , CopyFromParent}

becomes:
2 dass
0 CopyFromPRarent
1 InputOutput
2 InputOnly

For components described in the protocol as:
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NAME: TYPE orAlter nativel ... or Alternativel
the encode-form is:

N TYPE NAME
vauel Alternatvel

valuel  Alternatiel

The alternatie values are guaranteed not to coneict with the encoding of TYREexample:

destination: WINDQ®V or PainterW indow or InputF ocus

becomes:
4 WINDOW destination
0 PointerWindow
1 InputFocus

For components described in the protocol as:

value-mask: BITMASK

the encode-form is:

N BITMASK value-mask
maskl mask-namel

maskl  mask-namel

The indiidual bits in the mask are speci®ed and named, and N is 2Tdredmost-signi®cant bit in a BITMASK is

resered for use in de®ning chained (multvd) bitmasks, as#ensions augmenkisting core requestsThe precise
interpretation of this bit is not yet de®ned here, although a probable mechanism is that a 1-bit indicates that another N
bytes of bitmask folles, with bits within the werall mask still interpreted from least-signi®cant to most-signi®cant

with an N-byte unit, with N-byte units interpreted in stream qraet with the @erall mask being byte-sapped in

individual N-byte units.

For LISTofVALUE encodings, the request is falled by a section of the form:

VALUEs
encode-form
encode-form

listing an encode-form for eaclAVUE. TheNAME in each encode-formeks to the corresponding BITMASK bit.
The encoding of aAM_UE always occupies four bytesubthe number of bytes speci®ed in the encoding-form indi-
cates har mary of the least-signi®cant bytes are actually used; the remaining bytes are unused aatl#setornot
matter

In various cases, the number of bytes occupied by a component will be speci®ewvbycade single-letterviable
name instead of a speci®c numeradue, and often some other component willehits value speci®ed as a simple
numeric epression ixolving these ariables. Componenspeci®ed with suchxpressions are &hbys interpreted as
unsigned intgers. Thescope of suchariables is alays just the enclosing request, regyor, event, or compound
type structure.For example:

2 3+n requestength
4n LISTofPOINT points

For unused bytes (thealues of the bytes are unde®ned and do not matter), the encode-form is:

N unused

If the number of unused bytes iariable, the encode-form typically is:

p unused, p=pad(E)

where E is somexgression, and pad(E) is the number of bytes needed to round E up to a multiple of four

pad(E) = (4 - (E mod 4)) mod 4
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Common Types
LISTofFOO

In this document the LIS notation strictly means some number of repetitions of the FOO encoding; the actual
length of the list is encoded elggere.

SETofFOO

A set is alvays represented by a bitmask, with a 1-bit indicating presence in the set.
BITMASK: CARD32
WINDOW: CARD32
BYTE: 8-bit value
INT8: 8-bit signed intger
INT16: 16-bit signed intger
INT32: 32-bit signed intger
CARDS: 8-bit unsigned intger
CARD16: 16-bit unsigned ingeer
CARD32: 32-bit unsigned ingger
TIMESTAMP: CARD32
EVENTCLASS: CARD32

INPUTCLASS

KeyClass
ButtonClass
ValuatorClass
FeedbackClass
ProximityClass
FocusClass
OtherClass

OO WNEO

INPUTCLASS

KbdFeedbackClass
PirFeedbackClass
SringFeedbackClass
IntegerFeedbackClass
LedFeedbackClass
BellFeedbackClass

abhwWNEFO

INPUTINFO

KEYINFO
BUTTONINFO
VALUATORINFO

N O

DEVICEMODE
0 Relative
1 Absolute

PROXIMITYSTATE

0 InProximity

1 OutOfProximity
BOOL

0 False

1 True

KEYSYM: CARD32
KEYCODE: CARDS8
BUTTON: CARDS8
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SETofKEYBUTMASK

#x0001 Shift

#x0002 Lock

#x0004 Control

#x0008 Mod1

#x0010 Mod2

#x0020 Mod3

#x0040 Mod4

#x0080 Mod5

#x0100 Buttonl

#x0200 Button2

#x0400 Button3

#x0800 Button4

#x1000 Button5

#xe000 unusebut must be zero
SETofKEYMASK

encodings are the same as for BEKEYBUTMASK, except with

#xff00 unusedut must be zero

STRINGS: LISDOfCARD8

STR
1 n length of name in bytes
n STRING8 name
Errors
Request
1 0 Eror
1 1 @de
2 CARD16 sequencaumber
4 unused
2 CARD16 minoropcode
1 CARDS8 majoropcode
21 unused
Value
0 Eror
1 2 @de
2 CARD16 sequencaumber
4 <32-bits> badralue
2 CARD16 minoropcode
1 CARDS8 majoropcode
21 unused
Window
1 0 Eror
1 3 wde
2 CARD16 sequencaumber
4 CARD32 badresource id
2 CARD16 minoropcode
1 CARDS majoropcode
21 unused

36

X11, Release 6.7



X I nput Extension Protocol Speci®cation X11, Release 6.7

Match
1 0 Eror
1 8 wde
2 CARD16 sequencaumber
4 unused
2 CARD16 minoropcode
1 CARDS majoropcode
21 unused
Access
1 0 Eror
1 10 code
2 CARD16 sequencaumber
4 unused
2 CARD16 minoropcode
1 CARDS8 majoropcode
21 unused
Alloc
1 0 Eror
1 n code
2 CARD16 sequencaumber
4 unused
2 CARD16 minoropcode
1 CARDS8 majoropcode
21 unused
Name
1 0 Eror
1 15 code
2 CARD16 sequencaumber
4 unused
2 CARD16 minoropcode
1 CARDS majoropcode
21 unused
Device
1 0 Eror
1 CARDS8 code
2 CARD16 sequencaumber
4 unused
2 CARD16 minoropcode
1 CARDS8 majoropcode
21 unused
Event
1 0 Eror
1 CARDS code
2 CARD16 sequencaumber
4 unused
2 CARD16 minoropcode
1 CARDS8 majoropcode
21 unused
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Mode
1 0
1 CARDS8
2 CARD16
4
2 CARD16
1 CARDS8
21
Class
1 0
1 CARDS8
2 CARD16
4
2 CARD16
1 CARDS8
21
Keyboards

Eror

code
sequencaumber
unused
minoropcode
majoropcode
unused

Bror

code
sequencaumber
unused
minoropcode
majoropcode
unused

KEYCODE \alues are a&lays greater than 7 (and less than 256).
KEYSYM values with the bit #x10000000 set are resdras endorspeci®c.
The names and encodings of the standard KEYS¥Mes are contained in appendix F

Pointers
BUTTON values are numbered starting with one.
Requests
GetExtension¥rsion
1 CARDS inputextension opcode
1 1 GetExtension¥rsion opcode
2 2+(n+p)/4 requedength
2 n length of name
2 unused
n STRING8 name
p unused, p=pad(n)
=>
1 1 Reply
1 1 GetExtension¥rsion opcode
2 CARD16 sequencaumber
4 0 reply length
2 CARD16 majorversion
2 CARD16 minorversion
1 BOOL present
19 unused

ListinputDevices

1
\%

1 CARDS
1 2
2 1

1
2
CARD16
(n+p)/4
CARDS8

LISTofDEVICEINFO

T SNFEPRANEFPPFP

inputextension opcode
ListinputDevices opcode
request length

Reply

ListinputDevices opcode
sequencaumber
replylength

numberof input devices
unused

infofor each input dece
unused, p=pad(n)
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DEVICEINFO
4 CARD32
1 CARDS8
1 CARDS8
1 CARDS8
0
1
2
1
n LISTofINPUTINFO
m STR
p
INPUTINFO
KEYINFO
1 0
1 8
1 KEYCODE
1 KEYCODE
2 CARD16
2
BUTTONINFO
1 1
1 4
2 CARD16

VALUATORINFO

1 2
1 8+12n
1 n
1 SETofDEVICEMODE
4 CARD32
12n LISTOfAXISINFO

AXISINFO
4 CARD32
4 CARD32
4 CARD32

OpenDeice
1 CARDS8
1 3
2 2
1 CARDS8
3

=>

1 1
1 3
2 CARD16
4 (n+p)/4
1 CARDS
23
n LISTofINPUTCLASSINFO
p

device type

device id

numberof input classes this diee reports
device use

IsXPointer

IsXKeyboard
IsXExtensionDeice

unused

inputinfo for each input class
name

unused, p=pad(m)

KEYINFOor BUTTONINFO or \ALUATORINFO

dass id

length
minimumkeycode
maximurrkeycode
numbemof keys
unused

dass id
length
numbeof buttons

dass id

length

rumber of ags
mode

sizeof motion huffer
valuator limits

resolution
minimumvalue
maximumvalue

inputextension opcode
OpenDeice opcode
request length

device id

unused

Reply

OpenDeice opcode
sequencaumber
replylength

numberof input classes
unused

inputlass information
unused, p=pad(n)
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INPUTCLASSINFO

1 CARDS
KEY
BUTTON
VALUATOR
FEEDBACK
PROXIMITY
FOCUS
OTHER

OB WNEFO

1 CARDS

CloseDeice
CARDS8
4

2
CARDS8

WR NP R

SetD&riceMode
CARDS8
5

2
CARDS8
CARDS

NRPRNR R

1

5
CARD16
0
CARDS
0

PANR PR

1
3 + ®rst_error DeiceBusy

23

SelectExtensionEnt
1 CARDS8

6

3+n

Window

CARD16

ANNDNBE

n LISTOfEVENTCLASS

GetSelectedExtensionEnts

1 CARDS8
1 7
2 2
4 Window

inputclass id

event type base code for this class

inputextension opcode
QoseDeice opcode
request length

device id

unused

inputextension opcode
StDeviceMode opcode
request length

device id

mode

unused

Reply

StDeviceMode opcode
sequencaumber

reply length

status

Success
AlreadyGrabbed

unused

inputextension opcode
SlectExtensionEent opcode
requestength

event windaw

count

unused

desire@vents

inputextension opcode
CGetSelectedExtensionEuts opcode
request length

event windav
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=
1 1
1 7
2 CARD16
4 n+m
2 n
2 m
20
4n  LISTofEVENTCLASS
4m LISTofEVENTCLASS

ChangeDeiceDontPropagteList

CARDS8

8

3+n

Window

n

mode

0 AddToList

1 DeleteFromList

PNRANR R

4n  LISTOfEVENTCLASS

GetDeviceDontPropaateList
CARDS8

9

2

Window

ANR R

ANNEANRERBR-
N
>

LISTOfEVENTCLASS

]

GetDericeMotionEwents

X11, Release 6.7

Reply

CGetSelecteExtensionents opcode
sequencaumber

reply length

this client count

dl clients count

unused

thisclient list

aliclients list

inputextension opcode
ChangeDeiceDontPropaagteList opcode
requestength

event windawv

@unt of eents

unused
desire@vents

inputextension opcode
GetDeviceDontPropagteList opcode
request length

event window

Reply

GetDeviceDontPropagteList opcode
sequencaumber

reply length

ount of eents

unused

dont propagte list

1 CARDS8 inputextension opcode
1 10 GetDeviceMotionEents opcode
2 4 request length
4 TIMESTAMP start
0 CurrentTime
4 TIMESTAMP stop
0 CurrentTime
1 CARDS device id
3 unused
=>
1 1 Reply
1 10 GetDeviceMotionEents opcode
2 CARD16 sequencaumber
4 (m+1)n replylength
4 n rumber of DEVICETIMECOORDSs invents
1 m rumber of \aluators perent
1 CARDS modeof the deice
0 Absolute
1 Relative
18 unused
(4m+4)n LISBfDEVICETIMECOORD @ents
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DEVICETIMECOORD
4 TIMESTAMP
4m  LISTofINT32

ChangeleyboardDeice
CARDS8

11

2

CARDS8

WRNR R

CARD16

RPANRE R

Success
AlreadyGrabbed
DeviceFrozen

N O

23

ChangePointerDgce
CARDS8

1

2

CARDS8
CARD8
CARD8

RPRRPRNRPE

CARD16

RPANRE R

Success
AlreadyGrabbed
DeviceFrozen

N O

23

GrabDe/ice

CARDS8

13

5+n

WINDOW

TIMESTAMP

0 CurrentTime
n

ADBNRPEF

PN

0 Synchronous
1 Asynchronous

0 Synchronous
1 Asynchronous
BOOL

CARDS

ANRE R

n LISTOfEVENTCLASS

time
valuators

inputextension opcode
ChangekeyboardDeice opcode
request length

device id

unused

Reply

ChangekeyboardDeice opcode
sequencaumber

reply length

datus

unused

inputextension opcode
ChangePointerDace opcode
request length

X-axis

y-axis

device id

unused

Reply

ChangePointerDéce opcode
sequencaumber

reply length

datus

unused

inputextension opcode
GrabDevice opcode
requestength
grab-windav

time

ount of eents
this-device-mode

otherdevices-mode

ownerevents
device id
unused
&ent list
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Success

AlreadyGrabbed

InvdidTime
NotViewable
Frozen

CurrentTime

AryModi®er

UseXkyboard

AnyKey

Synchronous
Asynchronous

Synchronous
Asynchronous

AryModi®er
UseXkeyboard

AnyKey

=>
1 1
1 13
2 CARD16
4 0
1
0
1
2
3
4
23
UngrabDeice
1 CARDS8
1 14
2 3
4 TIMESTAMP
0
1 CARDS
3
GrabDeiceKey
1 CARDS
1 15
2 5+n
4  WINDOW
2 n
2 SETofKEYMASK
#x8000
1 CARDS8
#X0FF
1 CARDS
1 KEYCODE
0
1
0
1
1
0
1
1 BOOL
2
4n  LISTofEVENTCLASS
UngrabDeiceKey
1 CARDS8
1 16
2 4
4  WINDOW
2 SETofKEYMASK
#x8000
1 CARDS8
#X0FF
1 KEYCODE
0
1 CARDS
3

Reply

GrabDevice opcode
sequencaumber
reply length

datus

unused

inputextension opcode
UngrabDeice opcode
request length

time

device id
unused

inputextension opcode
GrabDeviceKey gpcode
requestength
grab-windav

ount of eents
modi®ers

modi®erdevice

grabbedievice
ley

this-device-mode

otherdevices-mode

ownerevents
unused
eent list

inputextension opcode
UngrabDeiceKey gpcode
request length
grab-windav

modi®ers

modi®erdevice
ey

grabbedievice
unused
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GrabDeiceButton

RPRANRR

P NN

CARDS8

17

5+n

WINDOW

CARDS8

CARDS8

#XxO0FF UseXkeyboard
n

SETofKEYMASK

0 Synchronous
1 Asynchronous

0 Synchronous
1 Asynchronous
BUTTON

0 AnyButton
BOOL

#x8000 AryModi®er

LISTOfEVENTCLASS

UngrabDeiceButton

P O NRANRE

W

CARDS

18

4

WINDOW

SETofKEYMASK

#x8000 AryModi®er
CARDS

#x0FF UseXkyboard
BUTTON

0 AnyButton
CARDS

AllowDeviceEwents

1
1
2
4

1

N

inputextension opcode
GrabDeviceButton opcode
requestength
grab-windav
grabbedievice
modi®erdevice

ount of desiredwents

modi®ers
this-device-mode

otherdevice-mode

button
ovnerevents

unused
&ent list

inputextension opcode
UngrabDeiceButton opcode
request length

grab-windav

modi®ers

modi®erdevice
button

grabbedievice
unused

CARDS inputextension opcode
19 AllowDeviceEwents opcode
3 request length
TIMESTAMP time
0 CurrentTime
mode
0 AsyncThisDeice
1 SyncThisDeice
2 ReplayThisDeice
3 AsyncOtherDeices
4 AsyncAll
5 SyncAll
CARDS device id
unused

GetDeviceFocus

WR NP

CARDS
2

2
CARDS

inputextension opcode
GetDeviceFocus opcode
request length

device

unused
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1 1
1 20
2 CARD16
4 0
4 WINDOW
0 None
1 PointerRoot
3 FollowKeyboard
4 TIMESTAMP focustime
1
0 None
1 PointerRoot
2 Parent
3 FollowKeyboard
15
SetDeiceFocus
1 CARDS8
1 21
2 4
4 WINDOW
0 None
1 PointerRoot
3 FollowKeyboard
4 TIMESTAMP
0 CurrentTime
1
0 None
1 PointerRoot
2 Parent
3 FollowKeyboard
1 CARDS8
2
GetFeedbackControl
1 CARDS8
1 2
2 2
1 CARDS8
3
=>
1 1
1 2
2 CARD16
4 4
2 n
22
m  LISTofFEEDBACKSTATE
FEEDBACKSTATE

STRINGFEEDBACKSTATE, BELLFEEDBACKSTATE, or LEDFEEDB\CKSTATE

Reply

GetDeviceFocus opcode
sequencaumber

reply length

focus

revet-to

unused

inputextension opcode
SetDeviceFocus opcode
request length

focus

time

revat-to

device
unused

inputextension opcode
GetFeedbackControl opcode
request length

device id

unused

Reply

GetFeedbackControl opcode
sequencaumber

replylength

rumber of feedbacks supported
unused

feedbacks
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KBDFEEDBACKSTATE, PTRFEEDBCKSTATE, INTEGERFEEDBCKSTATE,
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KBDFEEDBACKSTATE

RPADRNNNR PR

WE PP

0
CARDS
2
CARD16
CARD16
CARD32
CARD32

0 Off
On

1
CARDS
CARDS

LISTofCARD8 auto_repeats

PTRFEEDBACKSTATE

NNNNNPRFP P

0
CARDS8
12

CARD16
CARD16
CARD16

INTEGERFEEDB\CKSTATE

A DBANRPE

0
CARDS
16
CARD32
INT32
INT32

STRINGFEEDBACKSTATE

ANNNPRFP P

1

CARDS8

4n+8

CARD16

n
LISTofKEYSYM

BELLFEEDBACKSTATE

NNWFENERP P

1
CARDS
12
CARDS8

CARD16
CARD16

LEDFEEDBACKSTATE

A DBNRPE

1

CARDS8
12
CARD32
BITMASK

#x0001 On

#x0002 Of

feedback class id
id of this feedback
length

pitch

duration

led_mask
led_\alues
global_auto_repeat

click
percent
unused

feedback class id

id of this feedback

length

unused
acceleration-numerator
acceleration-denominator
threshold

feedback class id
id of this feedback
length

resolution
minimumvalue
maximumvalue

feedback class id

id of this feedback

length

max_symbols

rumber of keysyms supported
key ymbols supported

feedback class id
id of this feedback
length

percent

unused

pitch

duration

feedback class id
id of this feedback
length

led_mask
led_values
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ChangeFeedbackControl
1 CARDS8 inputextension opcode
1 23 ChangeFeedbackControl opcode
2 3+n/4 requeskength
4 BITMASK value-mask (has n bits set to 1)
#x0001 leyclick-percent
#x0002 bell-percent
#x0004 bell-pitch
#x0008 bell-duration
#x0010 led
#x0020 led-mode
#x0040 ley
#x0080 auto-repeat-mode
#x0001 string
#x0001 intger
#x0001 acceleration-numerator
#x0002 acceleration-denominator
#x0004 acceleration-threshold
1 CARDS device id
1 CARDS8 feedbaclclass id
2 unused
n FEEDBACKCLASS
FEEDBACKCLASS KBDFEEDBACKCTL, PTRFEEDBACKCTL, INTEGERFEEDB\CKCTL,

STRINGFEEDB\CKCTL, BELLFEEDBACKCTL, or LEDFEEDBACKCTL
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KBDFEEDBACKCTL
1 0 feedback class id
1 CARDS8 id of this feedback
2 20 length
1 KEYCODE ley
1 auto-repeat-mode
0 Off
1 On
2 Default
1 INT8 key-click-percent
1 INT8 bell-percent
2 INT16 bell-pitch
2 INT16 bell-duration
4 CARD32 led_mask
4 CARD32 led_\alues
PTRFEEDB\CKCTL
1 1 feedback class id
1 CARDS8 id of this feedback
2 12 length
2 unused
2 INT16 numerator
2 INT16 denominator
2 INT16 threshold
STRINGCTL
1 2 feedback class id
1 CARDS8 id of this feedback
2 4n+8 length
2 unused
2 n rumber of lkeysyms to display
4n  LISTofKEYSYM list of key ymbols to display
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INTEGERCTL
1 3
1 CARDS8
2 8
4 INT32

LEDCTL

4

CARDS8

12

CARD32

BITMASK

#x0001 On
#x0002 of

A BRANERPE

BELLCTL

5
CARDS
8

INT8

INT16
INT16

NNWEFENPRP P

GetDeviceKeyMapping
CARD8

24

2

CARD8
KEYCODE
CARD8

PRRPRRNRRE

1

24
CARD16
nm

n

NP RANR R

4nm LISTofKEYSYM

ChangeDeiceKeyMapping
CARDS
2
2+nm
CARDS
KEYCODE
m
n
nm LISTofKEYSYM

AR RPRPRNRE

GetDeviceModi®erMapping
CARDS8

26

2

CARDS8

WR NP P

feedback class id
id of this feedback
length

integer to display

feedback class id
id of this feedback
length

led_mask
led_values

feedback class id
id of this feedback
length

percent

unused

pitch

duration

inputextension opcode
GetDeviceKeyMapping opcode
request length

device

®rst-leycode

count

unused

Reply
GetDeviceKeyMapping opcode
sequencaumber
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reply length (m = count ®eld from the request)

keysyms-petkeycode
unused
keysyms

inputextension opcode

ChangeDeiceKeyMapping opcode

requeskength

device

®rst-leycode
keysyms-petkeycode
keycode-count
keysyms

inputextension opcode
GetDeviceModi®erMapping opcode
request length

device

unused
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ONRFRDMNR R
w
¥

n LISTofKEYCODE

SetDeiceModi®erMapping
CARDS

27

2+2n

CARDS

n

ONRRNRRE

n LISTofKEYCODE

27
CARD16

PANRE R

uccess
Busy
Failed

N O

23

GetDeviceButtonMapping
CARDS8

2

2

CARDS8

WR NP

1
\%

1
28
CARD16
(n+p)/4
n

LISTofCARDS8

T SNFEPRANEFPPFP

SetDe&iceButtonMapping
CARDS8

29

2+(n+p)/4
CARDS8

n

LISTofCARDS8

TSOSNRRERNRPRE

Reply

GetDeviceModi®erMapping opcode
sequencaumber

reply length

keycodes-pemodi®er

unused

keycodes

inputextension opcode
SetDeviceModi®er opcode
requeskength

device
keycodes-pemodi®er
unused

keycodes

Reply

SetDeviceModi®erMapping opcode
sequencaumber

reply length

datus

unused

inputextension opcode
GetDeviceButtonMapping opcode
request length

device

unused

Reply

GetDeviceButtonMapping opcode
sequencaumber

replylength

rumber of elements in map list
unused

map

unused, p=pad(n)

inputextension opcode
SetDeviceButtonMapping opcode
requedength

device

length of map

unused

map

unused, p=pad(n)
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1 1 Reply
1 2 SetDeviceButtonMapping opcode
2 CARD16 sequencaumber
4 0 reply length
1 datus
0 Success
1 Busy
23 unused
QueryDeiceState
1 CARDS8 inputextension opcode
1 30 QueryDeviceState opcode
2 2 request length
1 CARDS device
3 unused
=>
1 1 Reply
1 30 QueryDeviceState opcode
2 CARD16 sequencaumber
4 m/4 replylength
1 n rumber of input classes
23 unused
m  LISTofINPUTSTATE
INPUTSTATE KEYSTATE or BUTTONSTATE or VALUATORSTATE
KEYSTATE
1 CARDS8 key input class id
1 36 length
1 CARDS8 num_leys
1 unused
32 LISTofCARDS statuof keys
BUTTONSTATE
1 CARDS8 button input class id
1 36 length
1 CARDS8 num_luttons
1 unused
32 LISTofCARDS statusf buttons
VALUATORSTATE
1 CARDS8 valuator input class id
1 n+4 length
1 n rumber of aluators
1 mode
#x01 DeiiceMode (0 = Relatie, 1 = Absolute)
#x02 ProximityStat€0 = InProximity 1 = QutOfProximity)
4n  LISTofCARD32 statusf valuators
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SendExtensionEant
CARDS8
31
4+8n+m
WINDOW
CARDS8
BOOL
CARD16
CARDS8

WRPRNRPRANRRE

32n LISTofEVENTS
4m LISTofEVENTCLASS

DeviceBell
CARDS8
3?2

2
CARDS8
CARDS8
CARDS
INT8

RPRRPRRNRRE

SetDeiceValuators
CARDS8
3

2+n
CARDS8
CARDS8

n

ARRPRPRRLRNRRE

n LISTofINT32

CARD16

PANR PR

CARDS8
0 Success

1 AlreadyGrabbed

23

GetDeviceControl
CARDS8
#

2
CARD16
CARDS8

PRNNR R

1

A

CARD16

n4

CARDS

0

1

3 + ®rst_error
23

RPANRE R

inputextension opcode
SendExtensionEent opcode
request length
destination

device

propagte

eventclass count
num_eents

unused

events to send
desire@vents

inputextension opcode
DeviceBell opcode
request length

device id

feedbackd
feedbaclclass

percent

inputextension opcode
SetDeviceValuators opcode
request length

device id

®rstvaluator

rumber of aluators
unused

valuator \alues to set

Reply

SetDeviceValuators opcode
sequencaumber

reply length

status

unused

inputextension opcode
GetDeviceControl opcode
request length

device control type

device id

unused

Reply

GetDeviceControl opcode

sequencaumber

replylength

status

Success

AlreadyGrabbed
DeiceBusy

unused

DEVICESTATE
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DEVICESTATE DEVICERESOLUTIONSRATE
DEVICERESOLUTIONSRATE
2 0 ontrol type
2 8+ 12n length
4 n rum_\aluators
4n  LISTOfCARD32 resolutiorvalues
4n  LISTOfCARD32 resolutiomin_values
4n  LISTOfCARD32 resolutiormax_\alues
ChangeDeiceControl
1 CARDS inputextension opcode
1 35 ChangeDeiceControl opcode
2 2+n/4 requeskength
2 CARD16 controltype
1 CARDS device id
1 unused
n DEVICECONTROL
DEVICECONTROL DEVICERESOLUTIONCTL
DEVICERESOLUTIONCTL
2 1 @ntrol type
2 8+ 4n length
1 CARDS8 ®rst_\aluator
1 n rum_\aluators
2 unused
4n  LISTOfCARD32 resolutiorvalues
=>
1 1 Reply
1 3H5 ChangeDeiceControl opcode
2 CARD16 sequencaumber
4 0 reply length
1 CARDS8 status
0 Success
1 AlreadyGrabbed
3 + ®rst_error DeiceBusy
23 unused
Events

X11, Release 6.7

DeviceKeyPress, DeiceKeyRelease, DaceButtonPress, DiiceButtonRelease, Proximityln, ProximityOut, and
DeviceStateNotify eents may be follwed by zero or more D&eValuator eents. DericeMotionNotify events will
be folloved by one or more D&eValuator gents.

DeviceValuator
CARDS8
CARDS8
CARD16
SETofKEYBUTMASK
n
m

4 LISTofINT32

NRPRPRNNRPR

valuators

code

device id

sequencaumber

state

rumber of \aluators this déce reports
rumber of ®rst wluator in this eent
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DeviceKeyPress

ARARNRPR

PEPNNNDNN

CARDS8

KEYCODE

CARD16
TIMESTAMP
WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

INT16

INT16
SETofKEYBUTMASK
BOOL

CARDS8

#x80

DeviceKeyRelease

ARRARNRPR

PEPNNNDNN

CARDS8

KEYCODE

CARD16
TIMESTAMP
WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

INT16

INT16
SETofKEYBUTMASK
BOOL

CARDS8

#x80

DeviceButtonPress

ARRARNRPR

PERPNNNNDN

CARDS8

BUTTON

CARD16
TIMESTAMP
WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

INT16

INT16
SETofKEYBUTMASK
BOOL

CARDS8

#x80

code

detail
sequencaumber
time

root

event

child

root-x

root-y

avent-x

event-y

state

same-screen

device id
MORE_EVENTSollow

code

detail
sequencaumber
time

root

event

child

root-x

root-y

avent-x

event-y

state

same-screen

device id
MORE_EVENTSollow

code

detail
sequencaumber
time

root

event

child

root-x

root-y

event-x

event-y

state

same-screen

device id
MORE_EVENTSollow
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DeviceButtonRelease

ARARNRPR

PEPNNNNN

CARDS8

BUTTON

CARD16
TIMESTAMP
WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

INT16

INT16
SETofKEYBUTMASK
BOOL

CARDS8

#x80

DeviceMotionNotify

1
1

BN

P ERPNNNNDN

CARDS

0 Normal
1 Hint
CARD16

TIMESTAMP

WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

INT16

INT16
SETofKEYBUTMASK
BOOL

CARDS8

#x80

DeviceFocusin

1
1

PhABAN

CARDS8

0 Ancestor

1 Virtual

2 Inferior

3 Nonlinear

4 Nonlinear\irtual
5 Pointer

6 PointerRoot

7 None
CARD16

TIMESTAMP

WINDOW

0 Normal

1 Grab

2 Ungrab

3 WhileGrabbed
CARDS8

code

detail
sequencaumber
time

root

event

child

root-x

root-y

avent-x

event-y

state

same-screen

device id
MORE_EVENTSollow

code
detail

sequencaumber
time

root

event

child

root-x

root-y

event-x

event-y

state

same-screen

device id
MORE_EVENTSollow

code
detail

sequencaumber
time

event

mode

device id
unused
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DeviceFocusOut
1 CARDS8
1

~NoOo U WNEO

CARD16
TIMESTAMP
WINDOW

PhABAN

ProximityIn
CARDS8

CARD16
TIMESTAMP
WINDOW
WINDOW
WINDOW

0

INT16
INT16
INT16
INT16

ARARNRPR

BOOL
CARDS
#x80

PEPNNNDNN

ProximityOut
CARDS8

CARD16
TIMESTAMP
WINDOW
WINDOW
WINDOW

0

INT16
INT16
INT16
INT16

ARRARNRPR

BOOL
CARDS8
#x80

PENNNDNN

Ancestor
Virtual

Inferior
Nonlinear
Nonlinear\irtual
Pointer
PointerRoot
None

Normal

Grab

Ungrab
WhileGrabbed

None

SETofKEYBUTMASK

None

SETofKEYBUTMASK

code
detail

sequencaumber
time

event

mode

device id
unused

code

unused
sequencaumber
time

root

event

child

root-x

root-y

avent-x

event-y

state

same-screen

device id
MORE_EVENTSollow

code

unused
sequencaumber
time

root

event

child

root-x

root-y

event-x

event-y

state

same-screen

device id
MORE_EVENTSollow

X11, Release 6.7

DeviceStateNotify gents may be immediately foleed by zero or one Dé&eKeyStateNotify and/ or zero or more

DeviceValuator eents.
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DeviceStateNotify
1 CARDS
1 CARDS
#x80
2 CARD16
4 TIMESTAMP
1 CARDS
1 CARDS
1 CARDS
1 CARDS
#x01
#x02
#x04
#x40
#x80
4 LISTofCARDS8
4 LISTofCARDS8
12 LISTofCARD32
DeviceKeyStateNotify
1 CARDS
1 CARDS
#x80
2 CARD16
28 LISTofCARDS8
DeviceButtonStateNotify
1 CARDS
1 CARDS
#x80
2 CARD16
28 LISTofCARDS8

DeviceValuator

code
device id
MORE_EVENTSollow
sequencaumber
time
num_leys
num_luttons
num_\aluators
valuator mode and input classes reported
reportingkeys
reportingouttons
reportingzaluators
deice mode (0 = Relate, 1 = Absolute)
proximitystate (0 = InProximityl = QutOfProximity)
®rst32 keys (if reported)
®rst32 huttons (if reported)
®rst3 valuators (if reported)

code

device id
MORE_EVENTSollow
sequencaumber
stateof keys 33-255

code

device id
MORE_EVENTSollow
sequencaumber
stateof buttons 33-255

1 CARDS code
1 CARDS8 device id
2 CARD16 sequencaumber
2 SETofKEYBUTMASK state
1 n rumber of \aluators this déce reports
1 n rumber of ®rst aluator in this eent
24 LISTofINT32 valuators
DeviceMappingNotify
1 CARDS8 code
1 CARDS device id
2 CARD16 sequencaumber
1 request
0 MappingModi®er
1 Mappingkeyboard
2 MappingPointer
1 KEYCODE ®rst-leycode
1 CARDS8 count
1 unused
4  TIMESTAMP time
20 unused
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ChangeDeiceNotify
1 CARDS8
1 CARDS8
2 CARD16
4 TIMESTAMP
1
0 NewPointer
1 NewKeyboard
23

code

id of device speci®ed on change request
sequencaumber

time

request

unused
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