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1.1. Input Extension Overview

This document defines an extension to the X11 protocol to support input devices other than the
core X keyboard and pointerAn accompanying document defines a corresponding extension to
Xlib (similar extensions for languages other than C are anticipated). This first seeg®angi
overview of the input &tension. Thenext section defines thewmgrotocol requests defined by

the tension. V& mnclude with a description of thewménput e’ents generated by the additional
input devices.

1.2. DesignrApproach

The design approach of the extension is to define requestsentsl @alogous to the core
requests andvents. This allows extension input devices to be individually distinguishable from
each other and from the core inpuvides. Theseequests andvents male use of a device iden-
tifier 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 server core protocol supporttimput devices: apointer and adyboard. Thepointer

device has te 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 server echoes a cursor at the current position of the X

pointet Unless the X &yboard has been explicitly focused, this cursor also shows 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 asotiealevices, and the input
events thg generate KeyPress KeyReleaseButtonPress ButtonRelease and MotionNotify )
are known as theore input events. All other input devices are referred toestension input
devices and the inputents theg generate are referred to @dension input events.

Note

This input extension does not change the behavior or functionality of the core input
devices, corewents, or core protocol requests, with the exception of the core grab
requests. Thesequests may affect the synchronizationwahés from extension
devices. Seg¢he explanation in the section titled "Event Synchronization and Core
Grabs".

Selection of the physical devices to be initially used by the server as the core devices is left imple-
mentation-dependent. Requeats defined that aNeclient programs to change which physical
devices are used as the core devices.

1.4. Extensioninput Devices

The input extension controls access to input devices other than #dakd and X pointerlt
allows client programs to select input from these devices independently from each other and inde-
pendently from the core devices.

A client that wishes to access a specific device must first determine whether that device is con-
nected to the X serveihis is done through tHastinputDevices request, which will return a

list of all devices that can be opened by the X serietlient can then open one or more of these
devices using th®penDevicerequest, specify whavents the are interested in receiving, and
receve and process inputvents from extension devices in the same wayvasts from the X



keyboard and X pointerinput ezents from these devices are of extension typeviceKey-
Press DeviceKeyReleasgDeviceButtonPressDeviceButtonReleasgDeviceMotionNotify,
etc.) and contain a device identifier so themés of the same type coming from different input
devices can be distinguished.

Any kind of input device may be used as an extension inpiteleExtensionnput devices may
have 0 a more keys, 0 or more buttons, and may report O or more axes of motion. Motion may
be reported as relag novements from a previous position or as an absolute position. All valua-
tors reporting motion information for avgh extension input device must report the same kind of
motion information (absolute or reled).

This extension is designed to accommodate types of input devices that may be added in the
future. Theprotocol requests that refer to specific characteristics of input devigapszerthat
information byinput classes Server implementors may addwelasses of input devices without
changing the protocol requests. Input classes are unique numbers registered with the X Consor-
tium. Eachextension input device may support multiple input classes.

All extension input devices are treatectlike core X kyboard in determining their location and
focus. Theserver does not track the location of these devices on an individual basis, and there-
fore does not echo a cursor to indicate their current location. Instead, their location is determined
by the location of the core X pointeltike the core X kyboard, some may be explicitly focused.

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

Input events reported by the server to a client are of fixed size (32 bytes). In order to represent
the change in state of an input device the extension may need to generate a sequence of input
events. Aclient side library (such as Xlib) will typically takhese rev input e/ents and format

them into a form more ceenient to the client.

1.4.1. Eent Classes

In the core protocol a client registers interest in receiving certain ingniisedirected to a win-
dow by modifying that windows event-mask. Mosbf the bits in the went mask are already used
to specify interest in core Xents. Thenput extension specifies a different mechanism by
which a client can express interest ergs generated by this extension.

When a client opens a extension input device viddfpenDevicerequest, aiXDevice structure

is returned. Macros are provided that extract 32-bit numbers ealaticlassedrom that struc-
ture, that a client can use to register interest in extensemsevia theSelectExtensionEvent
request. Thevent class combines the desirada type and device id, and may be thought of as
the equiadent of core gent masks.

1.4.2. InputClasses

Some of the input extension requests divide input devices into classes based on their functionality.
This is intended to all® new dasses of input devices to be defined at a later time without chang-
ing the semantics of these requests. The following input device classes are currently defined:

KEY
The device reportsdy events.

BUTTON
The device reports buttonents.
VALUATOR
The device reports valuator data in motioergs.

PROXIMITY
The device reports proximityents.



FOCUS
The device can be focused and reports fouvasts.

FEEDBACK
The device supports feedbacks.

OTHER
The ChangeDeviceNotify DeviceMappingNotify, and DeviceStateNotifymacros
may be inoked passing theXDevice structure returned for this device.

Each extension input device may support multiple input classes. Additional classes may be added
in the future. Requests that support multiple input classes, suchlastthputDevices function

that lists all sailable input devices, genize the data thereturn by input class. Client programs

that use these requests should not access data unless it matches a class defined at the time those
clients were compiled. In this wayew dasses can be added without forcing existing clients that

use these requests to be recompiled.

2. Requests
Extension input devices are accessed by client programs through the usedtoeol requests.

This section summarizes thewmeequests defined by thigtension. Theyntax and type defini-
tions used belwo follow the notation used for the X11 core protocol.

2.1. Gettingthe Extension Version
The GetExtensionVersionrequest returns version information about the input extension.

GetExtensionVersion
name: STRING

=>
present: BOOL
protocol-major-version: CARD16
protocol-minor-version: CARD16

The protocol version numbers returned indicate the version of the input extension sup-
ported by the target X servefhe version numbers can be compared to constants defined
in the header filXI.h. Each version is a superset of the previous versions.

2.2. Listing Available Devices

A client that wishes to access a specific device must first determine whether that device is con-
nected to the X serveihis is done through tHastinputDevices request, which will return a
list of all devices that can be opened by the X server.

ListinputDevices
=>
input-devices: LISTofDEVICEINFO

where



DEVICEINFO:

INPUTINFO:

KEYINFO:

BUTTONINFO:

VALUATORINFO:

AXISINFO:

DEVICEMODE:

Errors: None

[type: AOM

id: CARDS8

num_classes: CARD8

use: {IsXKeyboard, IsXPointedsExtensionDevice}
info: LISTofINPUTINFO

name: STRINGS]

{KEYINFO, BUTTONINFO, VALUATORINFO}

[class: CARDS8

length: CARDS
min-keycode: KEYCODE
max-keycode: KEYCODE
num-keys: CARD16]

[class: CARDS8
length: CARDS
num-buttons: CARD16]

[class: CARDS

length: CARDS8

num_axes: CARDS

mode: SETofDEVICEMODE
motion_buffer_size: CARD32
axes: LISTofAXISINFO]

[resolution: CARD32
min-val: CARD32
max-val: CARD32]

{Absolute, Relatie}

This request returns a list of all devices that can be opened by the X swiueling the core X
keyboard and X pointerSome implementations may open all input devices as part of X initial-
ization, while others may not open an input device until requested to do so by a client program.

« The information returned for each device is as follows:

Thetype field is of typeAtom and indicates the nature of thevide. Clientsmay determine
device types by woking theXInternAtom request passing one of the names defined in the
header fileXl.h. The following names ha& keen defined 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 cardinal value in the range 0-128 that uniquely identifies e ddt is

assigned to the device when it is initialized by the serSeme implementations may not open

an input device until requested by a client program, and may close the device when the last client
accessing it requests that it be closed. If a device is opened by a client progkddpeitDe-

vice, then closed viXCloseDevice then opened again, it is not guaranteed t@ Itee same id

after the second open request.

Thenum_classedield is a small cardinal value in the range 0-255 that specifies the number of
input classes supported by the device for which information is returnieidtbyputDevices.

Some input classes, such as clasusand clas$roximity do not hae any hformation to be
returned byListinputDevices.

Theusefield specifies ho the device is currently being used. If the valusX¥Keyboard, the
device is currently being used as theeftdoard. Ifthe value idsXPointer, the device is cur-
rently being used as the X pointéf the value idsXExtensionDevice the device is\&ilable for
use as an extension device.

Thenamefield contains a pointer to a null-terminated string that corresponds to one of the
defined device types.

* Inputinfo is one ofiKeyinfo, Buttoninfo or Valuatorinfo . The first two fields are common
to all three:

Theclassfield is a cardinal value in the range 0-255. It uniquely identifies the class of input for
which information is returned.

Thelength field is a cardinal value in the range 0-255. It specifies the number of bytes of data
that are contained in this input class. The length includes the class and length fields.

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

min_keycodeis of type KEYCODE. It specifies the minimureycode that the device will
report. Theninimum keycode will not be smaller than 8.

max_keycodeis of type KEYCODE. It specifies the maximuraykode that the device will
report. Theanmaximum keycode will not be larger than 255.

num_keysis a cardinal value that specifies the numberegs fhat the device has.



The remaining information returned for input cl88$TTONCLASS is as follows:
num_buttonsis a cardinal value that specifies the number of buttons that the device has.
The remaining information returned for input cl&#d.UATORCLASS is as follows:

modeis a constant that has one of the following valddsolute or Relative. Some devices
allow the mode to be changed dynamically viaSletDeviceModeequest.

motion_buffer_sizeis a cardinal number that specifies the number of elements that can be con-
tained in the motion history buffer for the device.

Theaxesfield contains a pointer to an AXISINFO struture.
» The information returned for each axis reported by the device is:
Theresolution is a cardinal value in counts/meter.

Themin_val field is a cardinal value in that contains the minimum value the device reports for
this axis. For devices whose mode Relative, the min_val field will contain O.

Themax_valfield is a cardinal value in that contains the maximum value the device reports for
this axis. For devices whose mode Relative, the max_val field will contain O.

2.3. EnablingDevices

Client programs that wish to access an extension device must request that the server open that
device. Thisis done via th®penDevicerequest.

OpenDevice
id: CARDS
=>
DEVICE: [device_id: XID

num_classes: INT32
classes: LISTofINPUTCLASSINFO]

INPUTCLASSINFO:  [input_class: CARDS
event_type_base: CARDS]

Errors: Device

This request returns theant classes to be used by the client to indicate whiehtg the client
program wishes to rea@. Each input class may reportveeal event classesFor example, input
classKeysreportsDeviceKeyPressaandDeviceKeyReleasevent classes. Input classes are
unigue numbers registered with the X Consortium. Input €dissr exists to report eent
classes that are not specific tg @ane input class, such &eviceMappingNotify, ChangeDevi-
ceNotify, and DeviceStateNotify

* The information returned for each device is as follows:
Thedevice_idis a number that uniquely identifies the device.
Thenum_classedield contains the number of input classes supported by this device.

» For each class of input supported by the devicelrhetClassinfo structure contains the fol-
lowing information:



Theinput_classis a small cardinal number that identifies the class of input.

Theevent_type bases a small cardinal number that specifies themetype of one of thevents
reported by this input class. This information is not directly used by client programs. Instead, the
Deviceis used by macros that return extensieenetypes andwent classes. This is described in

the section of this document entitled "Selecting Extension Device Events".

Before it exits, the client program should explicitly request that the server closevittee dehis
is done via th&€loseDevicerequest.

A client may open the same extension device more than once. Requests after the first successful
one return an additionXIDevice structure with the same information as the first, but otherwise
have ro éfect. AsingleCloseDevicerequest will terminate that cliesteccess to the device.

Closing a device releasesyaattive a passve gabs the requesting client has established. If the
device is frozen only by an aeti gab of the requesting client, the queueeh¢s are released
when the client terminates.

If a client program terminates without closing a device, the server will automatically close that
device on behalf of the client. This does not affegtaher clients that may be accessing that
device.

CloseDevice
device: DEVICE

Errors: Device

2.4. ChangingThe Mode Of A Device

Some devices are capable of reporting either velatiabsolute motion dataTo change the
mode of a device from relad 0 absolute, use th8etDeviceModerequest. Thealid values are
Absolute or Relative.

This request will fail and returdeviceBusyif another client already has the device open with a
different mode. It will fail and returAlreadyGrabbed if another client has the device grabbed.
The request will fail with 8adMatch error if the requested mode is not supported by the device.

SetDeviceMode
device: DEVICE
mode: {Absolute, Relate}

Errors: Device, Match, Mode

status: {Success, DeviceBygyireadyGrabbed}

2.5. Initializing Valuators on an Input Device

Some devices that report absolute positional data can be initialized to a s&ttengeices

that are capable of reporting rel@tinotion or absolute positional data may require that their val-
uators be initialized to a starting value after the mode of the device is chagesbiote. To
initialize the valuators on such a device, useS@eviceValuatorsrequest.



SetDeviceValuators
device: DEVICE
first_valuator: CARDS8
num_valuators: CARD8
valuators: LISTOFINT32

Errors: Length, Device, Match, Value

status: {Success, AlreadyGrabbed}

This request initializes the specified valuators on the specified extension iipat déluators

are numbered beginning with zero. Only the valuators in the range specified by first_valuator and
num_valuators are set. If the number of valuators supported by the device is less than the expres-
sion first_valuator + num_valuatorsyalue error will result.

If the request succeedsuccesss returned. If the specifed device is grabbed by some other
client, the request will fail and a statusAdfeadyGrabbed will be returned.

2.6. Gettinglnput Device Controls

GetDeviceControl
device: DEVICE
control: XID

Errors: Length, Device, Match, Value

controlState: {DeviceState}

where

DeviceState:  DeviceResolutionState

Errors: Length, Device, Match, Value

This request returns the current state of the specified device control. The device control must be
supported by the target server and device or an error will result.

If the request is successful, a pointer to a generic DeviceState structure will be returned. The
information returned varies according to the specified control and is mapped by a structure appro-
priate for that control.

GetDeviceControl will fail with a BadValue error if the server does not support the specified con-
trol. 1t will fail with a BadMatch error if the device does not support the specified control.

Supported device controls and the information returned for them include:



DEVICE_RESOLUTION: [control: CARD16
length: CARD16
num_valuators: CARDS8
resolutions: LISTofCARD32
min_resolutions: LISToOfCARD32
max_resolutions: LISTofCARD32]

This device control returns a list of valuators and the range of valid resolutions allowed for each.
Valuators are numbered beginning with 0. Resolutions for all valuators on the device are
returned. Br each valuator i on the device, resolutions]i] returns the current setting of the resolu-
tion, min_resolutions]i] returns the minimum valid setting, and max_resolutions]i] returns the
maximum valid setting.

When this control is specified, XGetDeviceControl will fail with a BadMatch error if the specified
device has no valuators.

ChangeDeviceControl
device: DEVICE
XID: controlld
control: DeviceControl

where

DeviceControl:  DeviceResolutionControl

Errors: Length, Device, Match, Value
=>
status: {Success, DeviceBygyireadyGrabbed}

ChangeDeviceControl changes the specifed device control according to the values specified in the
DeviceControl structure. The device control must be supported by the target server and device or
an error will result.

The information passed with this request varies according to the specified control and is mapped
by a structure appropriate for that control.

ChangeDeviceControl will fail with a BadValue error if the server does not support the specified
control. Itwill fail with a BadMatch error if the server supports the specified control, but the
requested device does not. The request will fail and return a status of DeviceBusy if another
client already has the device open with a device control state that conflicts with the one specified
in the request. It will fail with a status of AlreadyGrabbed if some other client has grabbed the
specified deice. If the request succeeds, Success is returned. If it fails, the device control is left
unchanged.

Supported device controls and the information specified for them include:

DEVICE_RESOLUTION: [control: CARD16
length: CARD16
first_valuator: CARDS8
num_valuators: CARDS8
resolutions: LISTofCARD32]



This device control changes the resolution of the specified valuators on the specified extension
input device. Valuators are numbered beginning with zero. Only the valuators in the range speci-
fied by first_valuator and num_valuators are getvalue of -1 in the resolutions list indicates that

the resolution for this valuator is not to be changed. num_valuators specifies the number of valu-
ators in the resolutions list.

When this control is specified, XChangeDeviceControl will fail with a BadMatch error if the
specified device has nalators. Ifa resolution is specified that is not within the range of valid
values (as returned by XGetDeviceControl) the request will fail with a BadValue &rtbe

number of valuators supported by the device is less than the expression first_valuator + num_val-
uators, a BadValue error will result.

If the request fails for grreason, none of the valuator resolutions will be changed.

2.7. Selectingextension Device Events
Extension inputeents are selected using tBelectExtensionEventequest.

SelectExtensionEvent
window: WINDOW
interest: LISToOfEVENTCLASS

Errors: Windaov, Class, Access

This request specifies to the server thants within the specified windowhich are of interest to
the client. As with the cor¥Selectinput function, multiple clients can select input on the same
window.

XSelectExtensionEventequires a list oévent classes. An event class is a 32-bit number that
combines anwent type and device id, and is used to indicate whiehtea client wishes to
receve and from which device it wishes to receiit. Macrosare provided to obtainvent classes
from the data returned by ti¥®penDevicerequest. Th@ames of these macros correspond to
the desiredents, i.e. theDeviceKeyPresss used to obtain thevent class foDeviceKeyPress
events. Thesyntax of the macro uocation is:

DevicekeyPress (device vent_type, gent_class);
device: DEVICE
event_type: INT
event_class: INT

The value returned iavent_type is the value that will be contained in the=et type field of the
XDeviceKeyPressEventwhen it is receied by the client. The value returned @vent_classis
the value that should be passed in makin@electExtensionEventequest to receg
DeviceKeyPressvents.

For DeviceButtonPressvants, the client may specify whether or not an implicit pasgiab
should be done when the button is pressed. If the client wants to guarantee that it wdlaecei
DeviceButtonReleas@vent for eactDeviceButtonPressvent it receves, it should specify the
DeviceButtonPressGrabevent class as well as thgeviceButtonPressvent class. This restricts
the client in that only one client at a time may reqDesticeButtonPressvents from the same
device and windw if any dient specifies this class.
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If any client has specified theeviceButtonPressGralclass, ap requests by another client
that specify the same device and wiwdimd specifyDeviceButtonPressor DeviceButtonPress-
Grab will cause amccesserror to be generated.

If only the DeviceButtonPres<lass is specified, no implicit pagsigab will be done when a
button is pressed on thevdee. Multipleclients may use this class to specify the same device and
window combination.

A client may also specify theeviceOwnerGrabButtonclass. Ifit has specified both the
DeviceButtonPressGraband theDeviceOwnerGrabButton classes, implicit passs gabs will
activate with owner_eents set tdlr ue. If only theDeviceButtonPressGralclass is specified,
implicit passve gabs will actvate with owner_eents set td-alse

The client may sele®eviceMotion events only when a button is dm. It does this by specify-
ing the @ent classe8utton1Motion throughButton5Motion, or ButtonMotion. An input
device will only support as mgutton motion classes as it has buttons.

2.8. DeterminingSelected Events

To determine which extensiowvents are currently selected from aeai window, useGetSelect-
edExtensionEvents

GetSelectedExtensionEvents
window: WINDOW

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

Errors: Window

This request returns twlists specifying thewents selected on the specified wimdoOne list
gives the extensionwents selected by this client from the specified wimddhe other list gies
the extensionwents selected by all clients from the specified wimddhis information is equiv-
alent to that returned by youvant-mask and allxgent-masks in &etWindowAttributes
request.

2.9. Controlling Event Propagation

Extension eents propagate up the wingdierarcty in the same manner as cokets. Ifa win-

dow is not interested in an extensioveat, it usually propagates to the closest ancestor that is
interested, unless the dont_propagate list prohibits it. Grabs of extension devices may alter the set
of windows that recge a @rticular extensionvent.

Client programs may control extensiorest propagation through the use of the following two
requests.
XChangeDeviceDontPropagateLisadds anent to or deletes arnvent from the do_not_propa-

gate list of extensionwents for the specified windo This list is maintained for the life of the
window, and is not altered if the client terminates.

ChangeDeviceDontPropagatelL.ist
window: WINDOW
evantclass: LISTOfEVENTCLASS
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mode: {AddToList, DeleteFromList}

Errors: Windaev, Class, Mode

This function modifies the list specifying theeats that are not propagated to the ancestors of the
specified windw. You may use the modésidToList or DeleteFromList.

GetDeviceDontPropagatelL.ist
window: WINDOW

Errors: Window

dont-propagate-list: LISTofEVENTCLASS

This function returns a list specifying theests that are not propagated to the ancestors of the
specified winduw.

2.10. Sendingextension Events
One client program may send aret to another via th¥SendExtensionEvenfunction.

The event in theXEvent structure must be one of theeats defined by the input extension, so
that the X server can correctly byte swap the contents as neceBsargontents of thevent are
otherwise unaltered and unchecked by the X server except to forcessndo &r uein the for-
warded &ent and to set the sequence number in Hieatecorrectly.

XSendExtensionEvent returns zero if thevasion-to-wire protocol failed, otherwise it returns
nonzero.

SendExtensionEvent
device: DEVICE
destination: WINDOW
propagate: BOOL
eventclass: LISTofEVENTCLASS
event: XEVENT

Errors: Device, Value, Class, Window

2.11. GettingMotion History

GetDeviceMotionEvents
device: DEVICE
start, stop: TIMESTAMP or CurrentTime

nevents_return: CARD32
mode_return: {Absolute, Relas}
axis_count_return: CARDS

evats: LISTofDEVICETIMECOORD
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where

DEVICETIMECOORD: [data:LIS®fINT32 time:TIMESTAMP]

Errors: Device, Match

This request returns all positions in the dexdgedtion history buffer that fall between the speci-
fied start and stop times inclusi If the start time is in the future, or is later than the stop time,
no positions are returned.

The data field of the DEVICETIMECOORD structure is a sequence of data items. Each item is
of type INT32, and there is one data item per axis of motion reported bywibe.d&€henumber
of axes reported by the device is returned in the axis_count variable.

The value of the data items depends on the mode of the device, which is returned in the mode
variable. Ifthe mode is Absolute, the data items are theviadues generated by the device.

These may be scaled by the client program using the maximum values that the device can gener-
ate for each axis of motion that it reports. The maximum and minimum values for each axis are
reported by thé.istinputDevices request.

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

2.12. ChangingThe Core Devices

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

Note

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

pointer device may e a dfferent number of buttons than the old one did, or the

new keyboard device may ke a dfferent number of &ys or report a different range

of keycodes. Clienprograms may be running that depend on those characteristics.
For example, a client program could allocate an array based on the number of buttons
on the pointer device, and then use the button numbersegagibutton e/ents as

indicies into that arrayChanging the core devices could cause such client programs

to behae improperly or abnormally terminate.

These requests change thee$tboard or X pointer device and generateCdmangeDeviceNotify
event and aviappingNotify event. TheChangeDeviceNotifyevent is sent only to those clients
that hae eypressed an interest in receiving thatrd via theXSelectExtensionEventequest.
The specified device becomes thevnékeyboard or X pointer déce. Thelocation of the core
device does not change as a result of this request.

These requests fail and retuklieadyGrabbed if either the specified device or the core device it
would replace are grabbed by some other client.yTaiand returrGrabFrozen if either
device is frozen by the aeé gab of another client.

These requests fail withBadDeviceerror if the specified device isvidid, or has not previously
been opened vi@penDevice

To change the X &yboard device, use tlghangeKeyboardDevicaequest. Thapecified
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device must support input clasgys (as reported in the ListinputDevices request) or the request

will fail with a BadMatch error. Once the device has successfully replaced one of the core
devices, it is treated as a core device until it is in turn replaced by another ChangeDevice request,
or until the server terminates. The termination of the client that changed the device will not
cause it to change back. Attempts to use the CloseDevice request to close ¢theerdevice

will fail with a BadDevice error.

The focus state of the wekeyboard is the same as the focus state of the oleyiddard. Ifthe
new keyboard was not initialized with BocusReg one is added by thehangeKeyboardDevice
request. Th&X keyboard is assumed toveaKbdFeedbackClassRec If the device was initial-
ized without &KbdFeedbackClassRegcone will be added by this request. TKiedFeedback-
ClassReaowill specify a null routine as the control procedure and the bell procedure.

ChangeleyboardDevice
device: DEVICE

Errors: Device, Match

status: Success, AlreadyGrabbed, Frozen

To change the X pointer device, use leangePointerDeviceequest. Thapecified device

must support input class Valuators (as reported in the ListinputDevices request) or the request
will fail with a BadMatch errar The valuators to be used as the x- and y-axes of the pointer
device must be specified. Data from other valuators on the device will be ignored.

The X pointer device does not contaiR@usRec If the nev pointer was initialized with a
FocusReg it is freed by the&ChangePointerDevicaequest. Th& pointer is assumed to taa
ButtonClassRecand aPtrFeedbackClassRec If the device was initialized withoutButton-
ClassReoor aPtrFeedbackClassRecone will be added by this request. TBettonClassRec
added will hae ro buttons, and th@trFeedbackClassRewvill specify a null routine as the con-
trol procedure.

If the specified device reports absolute positional information, and the server implementation does
not allov such a device to be used as the X pojnter request will fail with 8adDeviceerror.

Once the device has successfully replaced one of the core devices, it is treated as a core device
until it is in turn replaced by another ChangeDevice request, or until the server terminates. The
termination of the client that changed the device will not cause it to change back. Attempts to
use the CloseDevice request to close the coee device will fail with a BadDevice error.

ChangePointerDevice
device: DEVICE
xaxis: CARD8
yaxis: CARDS
Errors: Device, Match

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

Implementation of the input extension requires an extension of the meanir@pto$ynchroniza-
tion for the core grab requests. This is necessary in order ¥owwifaow managers to freeze all
input devices with a single request.

The core grab requests requirpanter_modeandkeyboard_modeargument. Themeaning of

these modes is changed by the inpa¢rsion. Br theXGrabPointer andXGrabButton
requestspointer_mode controls synchronization of the pointer device, kegboard_mode

controls the synchronization of all other inputides. For theXGrabKeyboard andXGrabKey
requestspointer_mode controls the synchronization of all input devices except theykdard,

while keyboard_modecontrols the synchronization of theyboard. Wherusing one of the core

grab requests, the synchronization of extension devices is controlled by the mode specified for the
device not being grabbed.

2.14. ExtensionActive Grabs

Active gabs of extension devices are supported vigGitadDevicerequest in the same way that
core devices are grabbed using the core Gegiard request, except thaDavice is passed as a
function parameterA list of events that the client wishes to reeeiis dso passed. Thengrab-
Devicerequest allows a previous a&igab for an extension device to be released.

To grab an extension device, use GmabDevicerequest. Thelevice must hae previously been
opened using th®penDevicerequest.

GrabDevice
device: DEVICE
grab-window: WINDOW
owner-ezents: BOOL
event-list: LISTOfEVENTCLASS
this-device-mode: {Synchronous, Asynchronous}
other-device-mode: {Synchronous, Asynchronous}
time: TIMESTAMP or CurrentTime

status: Success, AlreadyGrabbed, FrozeritiTime, NotVievable

Errors: Deice, Windav, Value

This request actely grabs control of the specified inputvitee. Furtheinput events from this
device are reported only to the grabbing client. This reqwestides ay previous actie gab
by this client for this device.

The event-list parameter is a pointer to a list @Eet classes. These are used to indicate which
events the client wishes to regeiwhile the device is grabbed. Onlyeat classes obtained from
the grabbed device are valid.

If owner-events isFalse, input events generated from this device are reported with respect to
grab-windav, and are only reported if selected by being included in vieatdist. If owner-
events isTrue, 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 value of ownervents, unreportedvents
are discarded.
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If this-device-mode ig\synchronous device esent processing continues normalllf the device

is currently frozen by this client, then processing of deweats is resumed. If this-device-

mode isSynchronous the state of the grabbed device (as seen by means of the protocol) appears
to freeze, and no further deviceents are generated by the server until the grabbing client issues

a releasingAllowDeviceEventsrequest or until the device grab is released. Actual device input
events are not lost while the device is frozenythee simply queued for later processing.

If other-device-mode i&synchronous event processing is unaffected by &etion of the grab.

If other-device-mode iSynchronous the state of all input devices except the grabbed one (as
seen by means of the protocol) appears to freeze, and no fieher &e generated by the server
until the grabbing client issues a releastiigwDeviceEventsrequest or until the device grab is
released. Actuavents are not lost while the devices are frozeny tine simply queued for later
processing.

This request generatBeviceFocusinandDeviceFocusOuevents.

This request fails and returns:

» AlreadyGrabbed If the device is actiely grabbed by some other client.
* NotViewable If grab-windaw is not viewable.

» InvalidTime If the specified time is earlier than the last-grab-time for the specified device or
later than the current X server time. Otherwise, the last-grab-time for the specified device is
set to the specified time a@ulirrentTime is replaced by the current X server time.

* Frozenlf the device is frozen by an aai gab of another client.

If a grabbed device is closed by a client while arvaajiab by that client is in effect, that ai
grab will be released. Arpassve gabs established by that client will be released. If the device
is frozen only by an aet gab of the requesting client, it is thawed.

To release a grab of an extension device,UrsgrabDevice

UngrabDevice
device: DEVICE
time: TIMESTAMP or CurrentTime

Errors: Deice

This request releases the device if this client has itehctirabbed (from eitheGrabDeviceor
GrabDeviceKey) and releases grgueued gents. Ifany devices were frozen by the grab,
UngrabDevicethaws them. The request has no effect if the specified time is earlier than the last-
device-grab time or is later than the current server time.

This request generatBgviceFocusinandDeviceFocusOutevents.

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

2.15. Rassvely Grabbing A Key

Passive gabs of buttons andelys on extension devices are supported via@rabDeviceButton
andGrabDeviceKeyrequests. Thegeassie gabs are released via tbagrabDeviceKeyand
UngrabDeviceButtonrequests.

To passvely grab a single &y an an extension device, usérabDeviceKey. That device must
have previously been opened using BeenDevicerequest.
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GrabDeviceley

device: DEVICE

keycode: KEYCODE or Anylgy

modifiers: SETofKEYMASK or AnyModifier
modifier-device: DEVICE or NULL

grab-window: WINDOW

owner-a/ents: BOOL

evant-list: LISTOfEVENTCLASS

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

Errors: Deice, Match, Access, Winadg Value

This request is analogous to the c@rabKey request. lestablishes a passigab on a device.
Consequentlyin the future:

» |F the device is not grabbed and the specifiglhich itself can be a modifieel is logi-
cally pressed when the specified modifieyklogically are down on the specified modifier
device (and no otherels ae down),

* AND no other modifier &ys logically are down,

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

* AND a passie gab on the same device anelykkombination does not exist onyaancestor
of the grab windw,

* THEN the device is aatély grabbed, as foGrabDevice, the last-device-grab time is set to
the time at which thedy was pressed (as transmitted in BeviceKeyPresevent), and the
DeviceKeyPresseveant is reported.

The interpretation of the remaining arguments is a&fabDevice The actve gab is termi-
nated automatically when logical state of the device has the speefieelédased (independent
of the logical state of the modifieeys).

Note that the logical state of a device (as seen by means of the X protocol) may lag the physical
state if devicewent processing is frozen.

A modifier of AnyModifier is equvalent to issuing the request for all possible modifier combina-
tions (including the combination of no modifiers). It is not required that all modifiers specified
have aurrently assigneddycodes. Akey of AnyKey is equialent to issuing the request for all
possible kycodes. Otherwisdhe lkey must be in the range specified by mieykode and max-
keycode in theListinputDevices request. lfit is not within that rangeGrabDeviceKeygener-

ates avalue error.

NULL may be passed for the modifiervibe. If the modifier_device iBIULL , the core X
keyboard is used as the modifier_device.

An Accesserror is generated if some other client has issuethhDeviceKeywith the same
device and & cmbination on the same wingo When usingAnyModifier or AnyKey, the
request fails completely and the X server generatexasserror and no grabs are established if
there is a conflicting grab for yweombination.

This request cannot be used to gralewda the X keyboard deice. ThecoreGrabKey request
should be used for that purpose.
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To release a pas& gab of a single &y o an etension device, usdngrabDeviceKey

UngrabDevicelgy

device: DEVICE

keycode: KEYCODE or Anyley

modifiers: SETofKEYMASK or AnyModifier
modifier-device: DEVICE or NULL
grab-window: WINDOW

Errors: Deice, Match, Windw, Value, Alloc

This request is analogous to the cdregrabKey request. Ireleases thedy mwmbination on the
specified windw if it was grabbed by this clienA modifier of AnyModifier is equvalent to

issuing the request for all possible modifier combinations (including the combination of no modi-
fiers). Akey of AnyKey is equvalent to issuing the request for all possibégdodes. This

request has no effect on an eetgrab.

NULL may be passed for the modifiervabe. Ifthe modifier_device iBIULL , the core X
keyboard is used as the modifier_device.

2.16. Rassvely Grabbing A Button
To establish a passe gab for a single button on an extension device GradDeviceButton.

GrabDeviceButton

device: DEVICE

button: BUTTON or AnyButton

modifiers: SETofKEYMASK or AnyModifier
modifier-device: DEVICE or NULL

grab-window: WINDOW

owner-a/ents: BOOL

event-list: LISTOfEVENTCLASS

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

Errors: Deice, Match, Windw, Access, Value

This request is analogous to the c@mabButton request. lestablishes an explicit pagsigab
for a button on an extension inpuwvi. Sincethe server does not track extension devices, no
cursor is specified with this requestor the same reason, there is no confine-to parameher
device must hae previously been opened using tBpenDevicerequest.

TheGrabDeviceButton request establishes a passiyab on a déce. Consequentlyn the
future,

» |F the device is not grabbed and the specified button is logically pressed when the specified
modifier keys logically are down (and no other buttons or modifeysiae down),

* AND the grab winda contains the device,
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* AND a passie gab on the same device and buttogy kombination does not exist on any
ancestor of the grab windp

 THEN the device is aattly grabbed, as foGrabDevice, the last-grab time is set to the time
at which the button was pressed (as transmitted iDéveceButtonPressvent), and the
DeviceButtonPressvent is reported.

The interpretation of the remaining arguments is a&fabDevice The actve gab is termi-
nated automatically when logical state of the device has all buttons released (independent of the
logical state of the modifierels).

Note that the logical state of a device (as seen by means of the X protocol) may lag the physical
state if devicewent processing is frozen.

A modifier of AnyModifier is equvalent to issuing the request for all possible modifier combina-
tions (including the combination of no modifiers). It is not required that all modifiers specified
have aurrently assigneddycodes. Abutton of AnyButton is equialent to issuing the request for

all possible httons. Itis not required that the specified button be assigned to a physical button.

NULL may be passed for the modifiervabe. Ifthe modifier_device iBIULL , the core X
keyboard is used as the modifier_device.

An Accesserror is generated if some other client has issugthDeviceButton with the same
device and button combination on the same windd/hen usingAnyModifier or AnyButton,
the request fails completely and the X server generakesasserror and no grabs are estab-
lished if there is a conflicting grab foryacombination. Theaequest has no effect on an aeti
grab.

This request cannot be used to grab a button on the X pointee d&hecoreGrabButton
request should be used for that purpose.

To release a pas& gab of a button on an extension device, UsgrabDeviceButton

UngrabDeviceButton

device: DEVICE

button: BUTTON or AnyButton

modifiers: SETofKEYMASK or AnyModifier
modifier-device: DEVICE or NULL
grab-window: WINDOW

Errors: Deice, Match, Windw, Value, Alloc

This request is analogous to the core UngrabButton request. It releases thelpéssi/ley
combination on the specified winalaf it was grabbed by the clienA modifiers ofAnyModi-

fier is equvalent to issuing the request for all possible modifier combinations (including the com-
bination of no modifiers)A button of AnyButton is equvalent to issuing the request for all pos-
sible huttons. Thigequest has no effect on an aetgah The device must va previously been
opened using th®penDevicerequest otherwise Reviceerror will be generated.

NULL may be passed for the modifiervabe. Ifthe modifier_device iBIULL , the core X
keyboard is used as the modifier_device.

This request cannot be used to ungrab a button on the X poinites.d&€hecoreUngrabButton
request should be used for that purpose.
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2.17. ThawingA Device
To dlow further @ents to be processed when a device has been frozeallow®eviceEvents

AllowDeviceEvents

device: DEVICE

event-mode: {AsyncThisDevice, SyncThisDevice, AsyncOtherDevices, ReplayThisde-
vice, AsyncAll, or SyncAll}

time:TIMESTAMP or CurrentTime

Errors: Deice, Value

TheAllowDeviceEventsrequest releases some quewashts if the client has caused a device to
freeze. Theequest has no effect if the specified time is earlier than the last-grab time of the most
recent actie gab for the client, or if the specified time is later than the current X server time.

The following describes the processing that occurs depending on what constant you pass to the
evert-mode argument:

If the specified device is frozen by the cliengr processing for that device continues as
usual. Ifthe device is frozen multiple times by the client on behalf of multiple separate
grabs, AsyncThisDevice thaws for all. AsyncThisDevice has no effect if the specified device
is not frozen by the client, but the device need not be grabbed by the client.

If the specified device is frozen and gt grabbed by the clientyent processing for that

device continues normally until the next button ey kvent is reported to the client. At this

time, the specified device again appears to freeze. wowkthe reportedeent causes the

grab to be released, the specified device does not freeze. SyncThisDevice has no effect if the
specified device is not frozen by the client or is not grabbed by the client.

If the specified device is aotly grabbed by the client and is frozen as the result ofemt e
having been sent to the client (either from thevaiitin of a GrabDeviceButton or from a pre-
vious AllowDeviceEvents with mode SyncThisDevice, but not from a Grab), the grab is
released and thavent is completely reprocessed. This time, hesvgthe request ignores

ary passve gabs at or abe towards the root) the grab-windoof the grab just released.
The request has no effect if the specified device is not grabbed by the client or if it is not
frozen as the result of anent.

If the remaining devices are frozen by the clievegneprocessing for them continues as usual.
If the other devices are frozen multiple times by the client on behalf of multiple separate
grabs, AsyncOtherDevices “thawsbr all. AsyncOtherDevices has no effect if the devices
are not frozen by the client, but those devices need not be grabbed by the client.

If all devices are frozen by the clienteat processing (for all devices) continues normally

until the next button ordy esent is reported to the client for a grabbed device (buttente

for the grabbed deviceek a motion event for the device), at which time the devices again
appear to freeze. Hower, if the reported\ent causes the grab to be released, then the
devices do not freeze (but ifyadevice is still grabbed, then a subsequesmnéefor it will still

cause all devices to freeze). SyncAll has no effect unless all devices are frozen by the client.
If any device is frozen twice by the client on behalf obteeparate grabs, SyncAll "thaws"

for both (but a subsequent freeze for SyncAll will only freeze each device once).

If all devices are frozen by the clientjeat processing (for all devices) continues normalfy
ary device is frozen multiple times by the client on behalf of multiple separate grabs, Asyn-
cAll "thaws" for all. AsyncAll has no effect unless all devices are frozen by the client.
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AsyncThisDevice, SyncThisDevice, and ReplayThisDevice ima eff ect on the processing of
events from the remaining gdieces. AsyncOtherDéces has no effect on the processingvehis
from the specified déce. Whenthe event_mode is SyncAll or AsyncAll, the device parameter is
ignored.

It is possible for seeral grabs of different devices (by the same or different clients) to e acti
simultaneously If a device is frozen on behalf of grgrab, no gent processing is performed for
the deice. Itis possible for a single device to be frozen becausevafagrabs. In this case,
the freeze must be released on behalf of each grab beénts ean again be processed.

2.18. Contmolling Device Focus

The current focus windofor an extension input device can be determined usinGétieevice-
Focusrequest. Extensiodevices are focused using tBetDeviceFocusequest in the same way
that the leyboard is focused using ti&etinputFocusrequest, except that a device is specified as
part of the request. One additional focus sfaddpwKeyboard, is provided for extension

devices.

To get the current focus stateyest state, and focus time of an extension device Qei®evice-
Focus

GetDeviceFocus
device: DEVICE

focus: WINDQW, PointerRoot, Followkeyboard, or None
revert-to: Parent, PointerRoot, Follovesboard, or None
focus-time: TIMESTAMP

Errors: Deice, Match

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

To st the focus of an extension device, 8s¢DeviceFocus

SetDeviceFocus
device: DEVICE
focus: WINDQW, PointerRoot, Followkeyboard, or None
revert-to: Parent, PointerRoot, Folloveboard, or None
focus-time: TIMESTAMP

Errors: Deice, Windav, Value, Match

This request changes the focus for an extension input device and the last-focus-change-time. The
request has no effect if the specified time is earlier than the last-focus-change-time or is later than
the current X server time. Otherwise, the last-focus-change-time is set to the specified time, with
CurrentTime replaced by the current server time.

The action taken by the server when this request is requested depends on the value of the focus
argument:
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» Ifthe focus argument None dl input events from this device will be discarded until a new
focus windaev is set. Inthis case, the vert-to argument is ignored.

« Ifawindow ID is assigned to the focus argument, it becomes the focus wiaflthe device.
If an input eent from the device would normally be reported to this wimdo to ane of its
inferiors, the gent is reported normallyOtherwise, theent is reported relate o the focus
window.

« Ifyou assigrPaointerRoot to the focus argument, the focus wimdis dynamically taken to
be the root winde of whatever screen the pointer is on at each inpugree. Inthis case, the
revert-to argument is ignored.

» Ifyou assigriFollowKeyboard to the focus argument, the focus windis dynamically taken
to be the same as the focus of theedoard at each inputent.

The specified focus winsomust be vigvable at the time of the request (elsklatch error). If
the focus windw later becomes not vigble, the X servenaluates the neert-to argument to
determine the nvefocus windov.

« Ifyou assigrRevertToParent to the reert-to argument, the focusverts to the parent (or the
closest vigvable ancestor), and theweevet-to value is taken to bRevertToNone.

» Ifyou assigrRevertToPointerRoot, RevertToFollowKeyboard, or RevertToNone to the
revert-to argument, the focusverts to that value.

When the focus kerts, the X server generatBgviceFocusinandDeviceFocusOutevents, but
the last-focus-change time is not affected.

This request causes the X server to gené&atéceFocusinandDeviceFocusOutevents.

2.19. Contolling Device Feedback

To get the settings of feedbacks on an extension devic&ets@edbackControl This request
provides functionality equéalent to the cor&etKeyboardControl andGetPointerControl

functions. Italso provides a way to control displays associated with an input device that are capa-
ble of displaying an integer or string.

GetFeedbackControl
device: DEVICE

=>
num_feedbacks_return: CARD16
return_value: LISTofFEEDRCKSTATE

where
FEEDBACKSTATE: {KbdFeedbackState, PtrFeedbackState, IntegerFeedbackState,
StringFeedbackState, BellFeedbackState, LedFeedbackState}

Feedbacks are reported by class. Those feedbacks that are reported for thgboarel kievice
are in clasKbdFeedback and are returned in th€bdFeedbackStatestructure. Thenembers
of that structure are as follows:

22



CLASS Kbd:  [class: CARDS8
length: CARD16
feedback id: CARD8
key click_percent:. CARD8
bell_percent: CARD8
bell_pitch: CARD16
bell duration: CARD16
led_value: BITMASK
global_auto_repeat: {AutoRepeatModeOn, AutoRepeatMode-
Off}
auto_repeats: LISTofCARDS]

Those feedbacks that are e@leént to those reported for the core pointer are in feedback class
PtrFeedbackand are reported in tHtrFeedbackStatestructure. Thenembers of that structure
are:

CLASS Ptr:  [class: CARDS
length: CARD16
feedback id: CARD8
accelNumerator: CARD16
accelDenominator: CARD16
threshold: CARD16]

Some input devices provide a means of displaying an intdt@se devices will support feed-
back classntegerFeedback which is reported in thintegerFeedbackStatestructure. The
members of that structure are:

CLASS Integer: [class: CARD8
length: CARD16
feedback id: CARDS
resolution: CARD32
min-val: INT32
max-val: INT32]

Some input devices provide a means of displaying a string. Those devices will support feedback
classStringFeedback which is reported in th8tringFeedbackStatestructure. Thenembers of
that structure are:

CLASS string:  [class: CARDS8
length: CARD16
feedback id: CARD8
max_symbols: CARD16
num_leysyms_supported: CARD16
keysyms_supported: LISTofKEYSYM]

Some input devices contain a bell. Those devices will support feedbacBeldss=dback
which is reported in thBellFeedbackStatestructure. Thenembers of that structure are:
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CLASS Bell:  [class: CARDS
length: CARD16
feedback id: CARD8
percent: CARDS
pitch: CARD16
duration: CARD16]

The percent sets the base volume for the bell between 0 (off) and 100 (loudyéndipsissible.
Setting to —1 restores the daft. Othemegaive values generate\éalue error.

The pitch sets the pitch (specified in Hz) of the bell, if possible. Setting to —1 restores the default.
Other ngaive values generate\éalue error.

The duration sets the duration (specified in milliseconds) of the bell, if possible. Setting to -1
restores the dafilt. Othemegaive values generate\alue error.

A bell generator connected with the console but not directly on the device is treated as if it were
part of the deice. Somanput devices contain LEDs. Those devices will support feedback class
Led, which is reported in theedFeedbackStatestructure. Thenembers of that structure are:

CLASS Led: [class: CARDS
length: CARD16
feedback id: CARD8
led_mask: BITMASK
led_value: BITMASK]

Each bit in led_mask indicates that the corresponding led is supported by the feedback. At most
32 LEDs per feedback are supported. No standard interpretation of LEDs is defined.

This function will fail with aBadMatch error if the device specified in the request does not sup-
port feedbacks.

Errors: Deice, Match
To change the settings of a feedback on an extension devicehasgeFeedbackControl

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

Errors: Deice, Match, Value

FEEDBACKCONTROL: {KBDFEEDBACKCONTROL, PTRFEEDBCKCONTROL,
INTEGERFEEDB\CKCONTROL, STRINGFEEDBCKCON-
TROL, BELLFEEDBACKCONTROL, LEDFEEDBACKCON-
TROL}

Feedback controls are grouped by class. Those feedbacks that gakeetto those supported
by the core kyboard are controlled by feedback cl&tgiFeedbackClassusing the
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KbdFeedbackControl structure. Thenembers of that structure are:

KBDFEEDBACKCTL: [class: CARDS8
length: CARD16
feedback id: CARDS8
key_click_percent: INT8
bell_percent: INT8
bell_pitch: INT16
bell_duration: INT16
led_mask: INT32
led value: INT32
key: KEYCODE
auto_repeat_mode: {AutoRepeatModeOn,
AutoRepeatModeOff, AutoRepeatModeDefault}]

The lkey _click_percent sets the volume farykdicks between 0 (off) and 100 (loud) inchusiif
possible. Settingp —1 restores the dailt. Othemegdive values generate\éalue error.

If both auto_repeat_mode aneykae specified, then the auto_repeat_mode of thaisk

changed, if possible. If only auto_repeat_mode is specified, then the global auto-repeat mode for
the entire kyboard is changed, if possible, without affecting the mgrsettings. Itis aMatch

error if a ley is ecified without an auto_repeat_mode.

The order in which controls are verified and altered is selmpeendent. 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
PtrFeedbackClassusing thePtrFeedbackControl structure. Thenembers of that structure are
as follows:

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

The acceleration, expressed as a fraction, is a multiplier feement. For example, specifying

3/1 means the device m@s three times as fast as normal. The fraction may be rounded arbitrar-
ily by the X server Acceleration only takes effect if the devicevemmore than threshold pixels

at once and only applies to the amount beyond the value in the threghotteat. Setting

value to -1 restores the a@eflt. Thevalues of the do-accel and do-threshold arguments must be
nonzero for the device values to be set. Otherwise, the parameters will be uncharggtge Ne
values generate ¥alue error, as aes a zero value for the accel-denominator argument.

Some devices are capable of displaying an intefeis is done using feedback cldste-
gerFeedbackClassising thentegerFeedbackControlstructure. Thenembers of that structure
are as follows:

INTEGERCTL: [class: CARD8
length: CARD16
feedback id: CARD8
int_to_display: INT32]
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Some devices are capable of displaying an string. This is done using feedbaSkrigbeed-
backClassusing theStringFeedbackCtl structure. Thenembers of that structure are as follows:

STRINGCTL: [class: CARDS
length: CARD16
feedback id: CARDS8
syms_to_display: LISTOfKEYSYMS]

Some devices contain a bell. This is done using feedbackBatiEeedbackClasaising the
BellFeedbackControlstructure. Thenembers of that structure are as follows:

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

Some devices contain leds. These can be turned onfamsiraf theLedFeedbackControl
structure. Thenembers of that structure are as follows:

LEDCTL: [class: CARDS
length: CARD16
feedback id: CARD8
led_mask: BITMASK
led_value: BITMASK]

Errors: Deice, Match, Value

2.20. Ringinga Bell on an Input Device
To ring a bell on an extension input device, DewiceBell

DeviceBell

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

Errors: Device, Value

This request is analogous to the cBedl request. Itings the specified bell on the specified input
device feedback, using the specifiedivne. Thespecified volume is relat o the base volume
for the feedback. If the value for the percent argument is not in the range -100 to 100er&lusi
Value error results. The volume at which the bell rings when the percent argument igatimene
is:
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base - [(base * percent) / 100] + percent

The volume at which the bell rings when the percent argumengavesis:

base + [(base * percent) / 100]

To change the base volume of the bell, GémngeFeedbackControkequest.

2.21. Contolling Device Encoding
To get the leyboard mapping of an extension device that legs,kuseGetDeviceKeyMapping

GetDevicekeyMapping

device: DEVICE
first-keycode: KEYCODE
count: CARD8

keysyms-per-kycode: CARDS8
keysyms: LISTOfKEYSYM

Errors: Device, Match, Value

This request returns the symbols for the specified numbayobétes for the specified extension
device, starting with the specifiedycode. Thdirst-keycode must be greater than or equal to
min-keycode as returned in the connection setup (elé#we error), and

first-keycode + count — 1

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

count * keysyms-per-kycode

and KEYSYM number N (counting from zero) fagycode K has an indgcounting from zero)
of

(K — first-keycode) * leysyms-per-kycode + N

in keysyms. Thekeysyms-per-kycode value is chosen arbitrarily by the server to be large
enough to report all requested symbadisspecial KEYSYM value oNoSymbolis used to fill in
unused elements for individuadycodes.

If the specified device has not first been opened by this clie@@tpgaDevice or if that device
does not support input clasgys, this request will fail with ®eviceerror.

To change the &board mapping of an extension device that legs,kuseChangeDe-
viceKeyMapping.

ChangeDeviceByMapping
device: DEVICE
first-keycode: KEYCODE
keysyms-per-kycode: CARDS8
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keysyms: LISTOfKEYSYM
num_codes: CARD8

Errors: Deice, Match, Value, Alloc

This request is analogous to the cGrengeKeyMappingrequest. Idefines the symbols for the
specified number ofdycodes for the specified extensiowide. If the specified device has not
first been opened by this client vipenDevice or if that device does not support input class
Keys, this request will fail with ®eviceerror.

The number of elements in theysyms list must be a multiple oé¥syms_per_&ycode. Other
wise,ChangeDeviceKeyMappinggenerates hength error The specified first éycode must
be greater than or equal to the miaydode value returned by théstinputDevices request, or
this request will fail with a/alue error In addition, if the following expression is not less than
the max_lkycode value returned by théstinputDevices request, the request will fail with a
Value error:

first_keycode + (num_codes Egsyms_per_&ycode) - 1

To dbtain the leycodes that are used as modifiers on an extension device thai$asdeGet-
DeviceModifierMapping.

GetDeviceModifierMapping
device: DEVICE

=>
keycodes-per-modifier: CARDS
keycodes: LISTofKEYCODE

Errors: Deice, Match

This request is analogous to the c@etModifierMapping request. Thisequest returns the
keycodes of the &ys being used as modifiers. The number efdodes in the list is 8%ycodes-
per-modifier The keycodes are divided into eight sets, with each set contaieyupiles-per-
modifier elements. The sets are assigned in order to the mo8ifiérd_ock, Control, Mod1,
Mod2, Mod3, Mod4, and Mod5. The keycodes-per-modifier value is chosen arbitrarily by the
server; zeroes are used to fill in unused elements within each set. If only zero valueshare gi
a ®t, the use of the corresponding modifier has been disabled. The ordgrarfds within each
set is chosen arbitrarily by the server.

To st which leycodes that are to be used as modifiers for an extension deviGetDswice-
ModifierMapping .

SetDeviceModifierMapping

device: DEVICE
keycodes-per-modifier: CARDS
keycodes: LISTofKEYCODE

status: {Success, Budyailed}
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Errors: Deice, Match, Value, Alloc

This request is analogous to the cBetModifierMapping request. Thisequest specifies the
keycodes (if any) of thedys to be sed as modifiers. The number @jykodes in the list must be
8*keycodes-per-modifier (elseLangth error). Thekeycodes are divided into eight sets, with the
sets, with each set containingykodes-per-modifier elements. The sets are assigned in order to
the modifiersShift, Lock, Control, Mod1, Mod2, Mod3, Mod4, and Mod5. Only non-zero
keycode values are used within each set; zero values are ignored. All of the noayzedek

must be in the range specified by maytode and maxdycode in theListinputDevices request
(else avalue error). Theorder of leycodes within a set does not mattémo non-zero values

are specified in a set, the use of the corresponding modifier is disabled, and the modifier bit will
always be zero. Otherwise, the modifier bit will be one wkenat least one of thegys in the
corresponding set is in the down position.

A server can impose restrictions onshmodifiers can be changed (for example, if certayskdo
not generate up transitions in hardware or if multiggsker modifier are not supported). The
status reply ig-ailed if some such restriction is violated, and none of the modifiers are changed.

If the nev non-zero leycodes specified for a modifier differ from those currently defined, and any
(current or new) &ys for that modifier are logically in the down state, then the status reply is
Busy, and none of the modifiers are changed.

This request generates a DeviceMappingNotisneon aSuccesstatus. The
DeviceMappingNotify event will be sent only to those clients thavbapressed an inter-
est in receiving thatvent via theXSelectExtensionEventequest.

A X server can impose restrictions onshmodifiers can be changed, for example, if certaysk

do not generate up transitions in hardware or if multiple modifigs &e not supported. If some
such restriction is violated, the status replileppingFailed , and none of the modifiers are
changed. Ithe nev keycodes specified for a modifier differ from those currently defined and any
(current or new) &ys for that modifier are in the logically down state, the status rephas
pingBusy, and none of the modifiers are changed.

2.22. Contolling Button Mapping

These requests are analogous to the Get€ointerMapping andChangePointerMapping
requests. Theallow a dient to determine the current mapping of buttons on an extension device,
and to change that mapping.

To get the current button mapping for an extension deviceGeeeviceButtonMapping

GetDeviceButtonMapping
device: DEVICE
nmap: CARDS8

=>

map_return: LISTofCARDS8

Errors: Deice, Match

The GetDeviceButtonMappingfunction returns the current mapping of the buttons on the speci-
fied device. Element®f the list are indeed garting from one. The length of the list indicates the
number of physicallitons. Thenominal mapping is the identity mapping mapli]=i.
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nmap indicates the number of elements in thap_return array Only the first nmap entries will
be copied by the library into the map_return array.

To =t the button mapping for an extension device Sei®eviceButtonMapping

SetDeviceButtonMapping
device: DEVICE
map: LISTofCARD8
nmap: CARDS8

status: CARD8

Errors: Deice, Match, Value

The SetDeviceButtonMappingfunction sets the mapping of the specified device and causes the
X server to generate @eviceMappingNotify event on a status dflappingSuccess Elements of

the list are indeed garting from one. The length of the list, specifiechimap, must be the same
asGetDeviceButtonMappingwould return. OtherwiseéSetDeviceButtonMappinggenerates a
Value error. A zero element disables a buttons, and elements are not restricted in value by the
number of physicallitons. Hevever, no two dements can he the same nonzeraiue. Other
wise, this function generated/alue error. If any of the buttons to be altered are in the down
state, the status replylidappingBusy and the mapping is not changed.

2.23. ObtainingThe State Of A Device

To dbtain vectors that describe the state of s kbuttons and valuators of an extension device,
useQueryDeviceState

QueryDeviceState
device: DEVICE
=>
device-id: CARDS
data: LISTofINPUTCLASS

where
INPUTCLASS: {VALUATOR, BUTTON, KEY}

CLASS VALUATOR: [class: CARDS
num_valuators: CARD8
mode: CARD8
#x01 device mode
(0 = Relatve, 1 = Absolute)
#x02 proximity state
(0 = InProximity 1 = QutOfProximity)
vauators: LISTofINT32]
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CLASS BUTTON: [class: CARDS
num_buttons: CARDS
buttons: LISTofCARDS]

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

Errors: Deice

The QueryDeviceStaterequest returns the current logical state of the buttays, &nd valuators
on the specified input diee. Thebuttons andkeys arrays, byte N (from 0) contains the bits for
key or button 8N to 8N+7 with the least significant bit in the byte represengngributton 8N.

If the device has valuators, a bit in the mode field indicates whether the device is reporting Abso-
lute or Relatre cata. Ifit is reporting Absolute data, the valuators array will contain the current
vaue of the aluators. Ifit is reporting Relatie data, the valuators array will contain undefined

data.

If the device reports proximity information, a bit in the mode field indicates whether the device is
InProximity or OutOfProximity.

3. BEwvents

The input extension creates inpuests analogous to the core inpueets. Thesextension
input events are generated by manipulating one of the extension input devices.

3.1. Button,Key, and Motion Events

DevicekeyPress
DevicekeyRelease
DeviceButtonPress,
DeviceButtonRelease
DeviceMotionNotify

device: CARD8

root, event: WINDOW

child: Windaw or None
same-screen: BOOL

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

state: SETofKEYBUTMASK

time: TIMESTAMP

These gents are generated when eykbutton, or valuator logically changes state. The genera-
tion of these logical changes may lag the physical changes, if deeitgoeocessing is frozen.
Note thatDeviceKeyPressandDeviceKeyReleasare generated for alklys, even those mapped
to modifier bits. The “sourcedf the event is the windw the pointer is in. The windowith
respect to which thevent is normally reported is found by looking up the hiergr@tarting with
the source window) for the first winaicon which aty client has selected interest in theset.

The actual windw used for reporting can be modified by aetirabs and by the focus win-
dow.The windav the event is reported with respect to is called the¢at” window.
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The root is the root windw of the “source” window, and root-x and root-y are the pointer coor-
dinates relatie © root's arigin at the time of thevent. Event is the “@ent” window. If the

event window is on he same screen as root, theang-x and gent-y are the pointer coordinates
relative o the e/ent window’s arigin. Otherwisegvent-x and gent-y are zero. If the source win-
dow is an nferior 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 componermsdine
logical state of the buttons on the core X pointer and modiier én he core X kyboard just
before the went. Thedetail component type varies with theset type:

Event Component
DevicekeyPress, KEYCODE

DeviceKeyRelease
DeviceButtonPress, | BUTTON
DeviceButtonRelease
DeviceMotionNotify | { Normal , Hint }

The granularity of motionwents is not guaranteed, but a client selecting for motients is
guaranteed to get at least omerg when a valuator changesDéviceMotionHint is selected,
the server is free to send only ddeviceMotionNotify event (with detailHint) to the client for
the event window, until either a ley a button changes state, the pointenksathe event window,
or the client issues@ueryDeviceStateor GetDeviceMotionEventsrequest.

3.2. DeiceValuator Event
DeviceValuator

device: CARDS

device_state: SEToOfKEYBUTMASK
num_valuators: CARDS
first_valuator: CARDS8

vauators: LISTofINT32

DeviceValuator gents are generated to contain valuator information for which there is insufficient
space in Device#y, DeviceButton, DeviceMotion, and Proximity wireants. For events of

these types, a seconekat of type DeviceValuator follows immediatelf¥he library combines

these gents into a singlevent that a client can reaa via XNextEvent. DeiceValuator gents

are not selected for by clients, yhanly exist to contain information that will not fit into some

event selected by clients.

The device_state componentes the state of the buttons and modifiers on the device generating
the event.

Extension motion devices may report motion data for a variable numbezf &kevaluators
array contains the values of all axes reported by thieele!f more than 6 axes are reported,
more than one DeviceValuatoraat will be sent by the serveand more than one Devicel
DeviceButton, DeviceMotion, or Proximitywent will be reported by the libranClients should
examine the corresponding fields of therd reported by the library to determine the total num-
ber of axes reported, and the first axis reported in the cukrarit éAxes are numbered begin-
ning with zero.

For Button, Key and Motion &ents on a device reporting absolute motion data the current value
of the devices valuators is reported-or devices that report relate data, Button and &y esents

may be followed by a DeviceValuatoreat that contains Os in the num_valuators field. In this
case, only the device_state component widkehaeaning.

32



3.3. Daice Focus Events

DeviceFocusin
DeviceFocusOut

device: CARDS8

time: TIMESTAMP

evant: WINDOW

mode: { Normal, WhileGrabbed, Grab, Ungrab}

detail: { Ancestoy Virtual, Inferior, Nonlinear NonlinearVirtual, PointerPointerRoot,
None}

These gents are generated when the input focus changes and are reported to clients selecting
DeviceFocusChangéor the specified device and windo Events generated b$etDeviceFocus
when the device is not grabbed/earodeNormal. Events generated b$etDeviceFocusvhen

the device is grabbed YenmodeWhileGrabbed. Events generated when a device grabvasti

have nodeGrab, and events generated when a device grab deae$ hae modeUngrab.

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

DeviceFocuslnandDeviceFocusOutevents are generated for focus changes of extension devices
in the same manner as focwer@s for the core devices are generated.

3.4. Device State Notify Event
DeviceStateNotify

time: TIMESTAMP
device: CARDS
num_leys: CARDS8
num_buttons: CARDS
num_valuators: CARDS
classes_reported: CARDS8 {SetOfDeviceMode | SetOflnputClass}
SetOfDeviceMode:
#x80 ProximityState
0 = InProxmity 1 = QutOfProximity
#x40 Device Mode
(0 = Relatve, 1 = Absolute)
SetOflnputClass:
#x04 reporting valuators
#x02 reporting buttons
#x01 reporting kys
buttons: LISTofCARD8
keys: LISTofCARDS
valuators: LISTofCARD32

This event reports the state of the device just as irQberyDeviceStaterequest. Thigvent is
reported to clients selectim@pviceStateNotifyfor the device and windoand is generated
immediately aftereery EnterNotify andDeviceFocusin If the device has no more than 32 but-
tons, no more than 32is, and no more than 3 valuators, Thieng can report the state of the
device. Ifthe device has more than 32 buttons, theatewill be immediately followed by a
DeviceButtonStateNotifywent. If the device has more than 32y, the gent will be followed

by a Devicel¢yStateNotify @ent. If the device has more than 3 valuators, treatewill be
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followed by one or more DeviceValuatoreats.

3.5. Deice KeyState and ButtonState Notify Events
DevicekeyStateNotify

device: CARDS8
keys: LISTofCARDS8

DeviceButtonStateNotify

device: CARDS8
buttons: LISTofCARDS

These eents contain information about the state eykand buttons on a device that will not fit
into the DeviceStateNotify wirevent. Thesesvents are not selected by clients, rathey tmay
immediately follav a DeviceStateNotify wire eent and be combined with it into a single
DeviceStateNotify clientvent that a client may recss via XNextEvent.

3.6. DericeMappingNotify Event
DeviceMappingNotify

time: TIMESTAMP
device: CARDS8
request: CARD8
first_keycode: CARDS8
count: CARD8

This event reports a change in the mapping ey modifiers, or buttons on an extension device.
This event is reported to clients selectibgviceMappingNotify for the device and winadoand

is generated aftevery clientSetDeviceButtonMapping ChangeDeviceKeyMapping or
ChangeDeviceModifierMappingrequest.

3.7. ChangeDeiceNotify Event
ChangeDeviceNotify

device: CARDS8
time: TIMESTAMP
request: CARDS

This event reports a change in the physical device being used as the ceybotid or X pointer
device. ChangeDeviceNotifyevents are reported to clients selectidgangeDeviceNotifyfor
the device and windoand is generated aftevery clientChangeKeyboardDeviceor 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: SETofKEYBUTMASK

time: TIMESTAMP
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device-state: SETofKEYBUTMASK
axis-count: CARDS8

first-axis: CARDS8

axis-data: LISTOfINT32

These gents are generated by some devices (such as graphics tablets or touchscreens) to indicate
that a stylus has mred into or out of contact with a positional sensing surface.

The “source’ of the event is the windw the pointer is in. The windowith respect to which the
evant is normally reported is found by looking up the hiergr@tarting with the source window)
for the first windav on which ary client has selected interest in thes@. Theactual window
used for reporting can be modified by @etiyabs and by the focus windd he windav the

event is reported with respect to is called theéat” window.

The root is the root windw of the “source” window, and root-x and root-y are the pointer coor-
dinates relatie © root’s arigin at the time of thevent. Ewvent is the “@ent” window. If the

event window is on he 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 nferior of the gent windaw, then child is set to the child of theeat windaw that is an
ancestor of (or is) the source windoOtherwise, it is set to None. The state componesgsdihe
logical state of the buttons on the core X pointer and mod#igr én he core X kyboard just
before the eent. Thedevice-state componentvgs the state of the buttons and modifiers on the
device generating thevent.
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Appendix A

Input Extension Protocol Encoding

Syntactic Corventions
All numbers are in decimal, unless prefixed with #x, in which cageateeén hexadecimal (base 16).
The general syntax used to describe requests, replies, evamts, 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 thosedbygesnple,

depth: CARDS

becomes:

1 CARDS8 depth

For components with a static numeric value the encode-form is:

N value name

The value is alays interpreted as an N-byte unsigned intedger example, the first twhytes of a Windw error are
always zero (indicating an error in general) and three (indicating the Wiador in particular):

1 0 Error
1 3 code

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

N name
valuel Namel

valuel Namel

The value is alays interpreted as an N-byte unsigned integéate that the size of N is sometimes larger than that
strictly required to encode thalues. Br example:

class{InputOutput, InputOnly , CopyFromParent}

becomes:
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2 dass

0 CopyFromParent
1 InputOutput
2 InputOnly

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

N TYPE NAME
valuel Alternatvel

valuel  Alternativel

The alternatie values are guaranteed not to conflict with the encoding of TYi@Eexample:

destination: WINDQ®V or PainterWindow or InputFocus

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 individual bits in the mask are specified and named, and N is 2 or 4. The most-significant bit in a BITMASK is
reserved for use in defining chained (multiword) bitmasks, as extensions augment existing core requests. The precise
interpretation of this bit is not yet defined here, although a probable mechanism is that a 1-bit indicates that another N
bytes of bitmask follows, with bits within thev@all mask still interpreted from least-significant to most-significant

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

individual N-byte units.

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

VALUEs
encode-form

encode-form

listing an encode-form for eaclAVUE. TheNAME in each encode-formelys to he corresponding BITMASK bit.

The encoding of a VALUE alays occupies four bytes, but the number of bytes specified in the encoding-form indi-
cates har mary of the least-significant bytes are actually used; the remaining bytes are unused and their values do not
matter.

In various cases, the number of bytes occupied by a component will be specified by a lowercase single-letter variable
name instead of a specific numeric value, and often some other componentanit value specified as a simple

numeric expressionwolving these ariables. Componengpecified with such expressions aneayis interpreted as
unsigned intgers. Thescope of such variables isvalys just the enclosing request, rem@yor, event, or compound

type structure For example:

2 3+n requestength
4n LISTofPOINT points

For unused bytes (the values of the bytes are undefined and do not matter), the encode-form is:

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

p unused, p=pad(E)

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

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

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

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 integer
INT16: 16-bit signed integer
INT32: 32-bit signed integer
CARDS: 8-bit unsigned integer
CARD16: 16-bit unsigned integer
CARD32: 32-bit unsigned integer
TIMESTAMP: CARD32
EVENTCLASS: CARD32

INPUTCLASS

KeyClass
ButtonClass
ValuatorClass
FeedbackClass
ProximityClass
FocusClass
COtherClass

OO WNEO

INPUTCLASS

KbdFeedbackClass
PtrFeedbackClass
SringFeedbackClass
IntegerFeedbackClass
LedFeedbackClass
BellFeedbackClass

abhwWwNEFO

INPUTINFO

KEYINFO
BUTTONINFO
VALUATORINFO

N O

DEVICEMODE
0 Relative
1 Absolute

PROXIMITYSTATE
0 InProximity
1 OutOfProximity
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BOOL
0 False
1 True

KEYSYM: CARD32
KEYCODE: CARDS8
BUTTON: CARDS8

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 unusebdut must be zero
SETofKEYMASK

encodings are the same as for SETofKEYBUTMASK, except with

#xff00 unusedut must be zero

STRINGS: LISTofCARD8

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
1 0 Eror
1 2 wde
2 CARD16 sequencaumber
4 <32-hits> badsalue
2 CARD16 minoropcode
1 CARDS8 majoropcode
21 unused
Window
1 0 Eror
1 3 @de
2 CARD16 sequencaumber
4 CARD32 badresource id
2 CARD16 minoropcode
1 CARDS8 majoropcode
21 unused
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Match

NRPNDMNR PR

Access

NFENRANPRF P

Name

NEFENRARNRP P

Device

NRPNDMNR PR

Event

NFENANPR P

CARD16

CARD16
CARDS8

10
CARD16

CARD16
CARDS

CARD16

CARD16
CARDS

CARD16

CARD16
CARDS

CARDS
CARD16

CARD16
CARDS8

CARDS8
CARD16

CARD16
CARDS

Eror

@de
sequencaumber
unused
minoropcode
majoropcode
unused

Eror

code
sequencaeumber
unused
minoropcode
majoropcode
unused

Eror

code
sequencaumber
unused
minoropcode
majoropcode
unused

Eror

code
sequencaumber
unused
minoropcode
majoropcode
unused

Eror

code
sequencaumber
unused
minoropcode
majoropcode
unused

Eror

code
sequencaeumber
unused
minoropcode
majoropcode
unused
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Mode

1 0 Eror

1 CARDS8 code

2 CARD16 sequencaumber

4 unused

2 CARD16 minoropcode

1 CARDS8 majoropcode

21 unused
Class

1 0 Eror

1 CARDS8 code

2 CARD16 sequencaumber

4 unused

2 CARD16 minoropcode

1 CARDS8 majoropcode

21 unused
Keyboards

KEYCODE values are alays greater than 7 (and less than 256).

KEYSYM values with the bit #x10000000 set are reserved as vendor-specific.

The names and encodings of the standard KEYSYM values are contained in appendix F.
Pointers

BUTTON values are numbered starting with one.

Requests
GetExtensionVersion
1 CARDS8 inputextension opcode
1 1 GetExtensionVersion 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 CGetExtensionVersion opcode
2 CARD16 sequencaumber
4 0 reply length
2 CARD16 majorversion
2 CARD16 minorversion
1 BOOL present
19 unused

ListinputDevices

1 CARDS8 inputextension opcode
1 2 ListinputDevices opcode
2 1 request length

=>
1 1 Reply
1 2 ListinputDevices opcode
2 CARD16 sequencaumber
4 (n+p)/4 replylength
1 CARDS8 numberof input devices
23 unused
n LISTofDEVICEINFO infofor each input device
p unused, p=pad(n)
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DEVICEINFO

4 CARD32

1 CARD8

1 CARDS8

1 CARDS8
0
1
2

1

n LISTofINPUTINFO

m SIR

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
OpenDevice
1 CARDS8
1 3
2 2
1 CARDS8
3
=>
1 1
1 3
2 CARD16
4 (n+p)/4
1 CARDS8
23
n LISTofINPUTCLASSINFO
p

device type

device id

numberof input classes this device reports
device use

IsXPointer

IsXKeyboard
IsXExtensionDevice

unused

inputinfo for each input class
name

unused, p=pad(m)

KEYINFOor BUTTONINFO or VALUATORINFO

dass id

length
minimumkeycode
maximurrkeycode
numbenof keys
unused

dass id
length
numbeof buttons

dass id

length

rumber of axes
mode

sizeof motion buffer
valuator limits

resolution
minimumvalue
maximumvalue

inputextension opcode
OpenDevice opcode
request length

device id

unused

Reply

OpenDevice 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

OO WNEO

[EnY
2
Y
O
o

CloseDevice
CARDS8
4

2
CARDS8

WR NP

SetDeviceMode
CARDS8
5

2
CARDS8
CARDS

NRPRNR R

1

5
CARD16
0
CARDS
0

PANRE R

1
3 +first_error DeiceBusy

23

SelectExtensionEvent
1 CARDS8

6

3+n

Window

CARD16

ANNBENBRE

n LISTOfEVENTCLASS

GetSelectedExtensionEvents

1 CARDS8
1 7
2 2
4 Window

inputclass id

event type base code for this class

inputextension opcode
JoseDevice 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
SlectExtensionEvent opcode
requestength

event window

count

unused

desire@vents

inputextension opcode
CGetSelectedExtensionEvents opcode
request length

event window
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1 1

1 7

2 CARD16

4 n+m

2 n

2 m

20

4n  LISTofEVENTCLASS
4m LISTofEVENTCLASS

ChangeDeviceDontPropagateList

CARDS8

8

3+n

Window

n

mode

0 AddToList

1 DeleteFromList

PNRANR R

4n  LISTOfEVENTCLASS

GetDeviceDontPropagateList
CARDS

9

2

Window

ANRE R

AENNBEANRER R
N
>

LISTofEVENTCLASS

>

GetDeviceMotionEvents

Reply

CGetSelecteExtensionEvents opcode
sequencaumber

reply length

this client count

dl clients count

unused

thisclient list

allclients list

inputextension opcode
ChangeDeviceDontPropagateList opcode
requestength

event window

ount of eents

unused
desire@dvents

inputextension opcode
GetDeviceDontPropagateList opcode
request length

event window

Reply

GetDeviceDontPropagateList opcode
sequencaumber

reply length

ount of eents

unused

dont propagate list

1 CARDS8 inputextension opcode
1 10 GetDeviceMotionEvents opcode
2 4 request length
4 TIMESTAMP start
0 CurrentTime
4 TIMESTAMP stop
0 CurrentTime
1 CARDS8 device id
3 unused
=>
1 1 Reply
1 10 GetDeviceMotionEvents opcode
2 CARD16 sequencaumber
4 (m+1)n replylength
4 n rumber of DEVICETIMECOORDS inwents
1 m rumber of valuators pewrent
1 CARDS8 modeof the device
0 Absolute
1 Relatve
18 unused
(4m+4)n LISBfDEVICETIMECOORD @ents
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DEVICETIMECOORD

4

TIMESTAMP

4m LISTofINT32

ChangeléyboardDevice

WRrNRE R

RPANRE R

23

CARDS8
n

2
CARDS8

CARD16

N O

ChangePointerDevice

RPRRPRNRRE

PANR PR

23

CARDS
12

2
CARDS
CARDS8
CARDS

CARD16

NP, O

GrabDevice

A BRANERPE

=N

ANR PR

CARDS8

13

5+n
WINDOW
TIMESTAMP
0

n

0
1

0

1
BOOL
CARDS

Success

AlreadyGrabbed

DeviceFrozen

Success

AlreadyGrabbed

DeviceFrozen

CurrentTime
Synchronous
Asynchronous

Synchronous
Asynchronous

LISTofEVENTCLASS

time
valuators

inputextension opcode
ChangekeyboardDevice opcode
request length

device id

unused

Reply

ChangekeyboardDevice opcode
sequencaumber

reply length

datus

unused

inputextension opcode
ChangePointerDevice opcode
request length

X-axis

y-axis

device id

unused

Reply

ChangePointerDevice opcode
sequencaumber

reply length

datus

unused

inputextension opcode
GrabDevice opcode
requestength
grab-window

time

ount of ents
this-device-mode

ather-devices-mode

owner-ezents
device id
unused
&ent list
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1 1
1 13
2 CARD16
4 0
1
0
1
2
3
4
23
UngrabDevice
1 CARDS8
1 14
2 3
4  TIMESTAMP
0
1 CARDS
3
GrabDeviceley
1 CARDS8
1 15
2 5+n
4  WINDOW
2 n
2 SETofKEYMASK
#x8000
1 CARDS
#xO0FF
1 CARDS8
1 KEYCODE
0
1
0
1
1
0
1
1 BOOL
2

Success

AlreadyGrabbed

InvdidTime
NotViewable
Frozen

CurrentTime

AryModifier

UseXkeyboard

AnyKey

Synchronous
Asynchronous

Synchronous
Asynchronous

4n  LISTOfEVENTCLASS

UngrabDeviceley

1 CARDS8

1 16

2 4

4  WINDOW

2 SETofKEYMASK
#x8000

1 CARDS8
#XO0FF

1 KEYCODE
0

1 CARDS

3

AryModifier
UseXkeyboard

AnyKey

Reply

GrabDevice opcode
sequencaumber
reply length

datus

unused

inputextension opcode
UngrabDevice opcode
request length

time

device id
unused

inputextension opcode
GrabDevicekey qpcode
requestength
grab-window

ount of eents
modifiers

modifierdevice

grabbedievice
ley

this-device-mode

other-devices-mode

owner-e/ents
unused
eent list

inputextension opcode
UngrabDeviceley qpcode
request length
grab-window

modifiers

modifierdevice
lkey

grabbedievice
unused
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GrabDeviceButton

1 CARDS8 inputextension opcode
1 17 GrabDeviceButton opcode
2 5+n requestength
4 WINDOW grab-window
1 CARDS8 grabbedievice
1 CARDS8 modifierdevice
#x0FF UseXkeyboard
2 n ount of desiredents
2 SETofKEYMASK modifiers
1 this-device-mode
0 Synchronous
1 Asynchronous
1 cther-device-mode
0 Synchronous
1 Asynchronous
1 BUTTON button
0 AnyButton
1 BOOL owvner-e/ents
#x8000 AryModifier
2 unused
4n  LISTofEVENTCLASS @ent list

UngrabDeviceButton

1 CARDS8 inputextension opcode
1 18 UngrabDeviceButton opcode
2 4 request length
4 WINDOW grab-window
2 SETofKEYMASK modifiers
#x8000 AryModifier
1 CARDS modifierdevice
#x0FF UseXkeyboard
1 BUTTON button
0 AnyButton
1 CARDS8 grabbedievice
3 unused

AllowDeviceEvents

1 CARDS8 inputextension opcode
1 19 AllowDeviceEvents opcode
2 3 request length
4 TIMESTAMP time
0 CurrentTime
1 mode
0 AsyncThisDevice
1 SyncThisDevice
2 ReplayThisDevice
3 AsyncOtherDevices
4 AsyncAll
5 SyncAll
1 CARDS device id
2 unused
GetDeviceFocus
1 CARDS8 inputextension opcode
1 2 GetDeviceFocus opcode
2 2 request length
1 CARDS8 device
3 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
SetDeviceFocus
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

Reply

GetDeviceFocus opcode
sequencaumber

reply length

focus

revet-to

unused

inputextension opcode
SetDeviceFocus opcode
request length

focus

time

revet-to

device
unused

inputextension opcode
GetFeedbackControl opcode
request length

device id

unused

Reply

GetFeedbackControl opcode
sequencaumber

replylength

rumber of feedbacks supported
unused

feedbacks

KBDFEEDBACKSTATE, PTRFEEDRCKSTATE, INTEGERFEEDBCKSTATE,

STRINGFEEDB\CKSTATE, BELLFEEDBACKSTATE, or LEDFEEDB\CKSTATE
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KBDFEEDBACKSTATE
0

CARDS

20

CARD16
CARD16
CARD32
CARD32

PAEABRANNNERRE

0 Off
1 On
CARDS
CARDS8

WR kR

PTRFEEDB\CKSTATE
0

CARDS

12

CARD16
CARD16
CARD16

NNNNN PP P

INTEGERFEEDB\CKSTATE
0

CARDS

16

CARD32

INT32

INT32

A DBANRPE

STRINGFEEDBACKSTATE
1
CARDS8
In+8
CARD16
n
n LISTOfKEYSYM

ANNNREPRFP

BELLFEEDBACKSTATE
1

CARDS

12

CARDS8

CARD16
CARD16

NNWFENPRP P

LEDFEEDBACKSTATE

1

CARDS

12

CARD32

BITMASK

#x0001 On
#x0002 of

A BANRPE

2 LISTofCARDS8 auto_repeats

feedback class id
id of this feedback
length

pitch

duration

led_mask
led_\alues
gobal_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 symbols 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+tn/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 CARDS8 device id
1 CARDS feedbaclclass id
2 unused
n FEEDBACKCLASS
FEEDBACKCLASS KBDFEEDBACKCTL, PTRFEEDBACKCTL, INTEGERFEEDB\CKCTL,

STRINGFEEDBACKCTL, BELLFEEDBACKCTL, or LEDFEEDBACKCTL

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 keysyms to display
4n  LISTofKEYSYM list of key ymbols to display
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INTEGERCTL
1 3
1 CARDS
2 8
4 INT32

LEDCTL

4

CARDS8

12

CARD32

BITMASK

#x0001 On
#x0002 of

A DBDNRPE

BELLCTL

5
CARDS
8

INT8

INT16
INT16

NNWFENERP P

GetDevicekeyMapping
CARDS8

24

2

CARDS8
KEYCODE
CARDS8

RPRRPRNRPR

1

24
CARD16
nm

n

NRPANR PR

4nm LISTofKEYSYM

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

AR RPRPRRNRRE

GetDeviceModifierMapping
CARDS

26

2

CARDS

WP NP R

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

first-leycode

count

unused

Reply

GetDevicekeyMapping opcode
sequencaeumber

reply length (m = count field from the request)
keysyms-per-kycode

unused

keysyms

inputextension opcode
ChangeDevicekyMapping opcode
requeskength

device

first-leycode

keysyms-per-kycode
keycode-count

keysyms

inputextension opcode
GetDeviceModifierMapping opcode
request length

device

unused
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ONRDMNR R
w

n

LISTofKEYCODE

SetDeviceModifierMapping

N

ONFP PN

PANR PR

23

CARDS8
27
2+2n
CARDS8
n

LISTofKEYCODE

27
CARD16

N, O

GetDeviceButtonMapping

1l
\Y
WRNRE PP

T SNFERANRFRPEP

CARDS8
28

2
CARDS8

1

2
CARD16
(n+p)/4
n

LISTofCARDS8

SetDeviceButtonMapping

1

T SNFPFEPNP

CARDS8
29
2+(n+p)/4
CARDS

n

LISTofCARD8

Success
Busy
Failed

Reply

GetDeviceModifierMapping opcode
sequencaumber

reply length

keycodes-per-modifier

unused

keycodes

inputextension opcode
SetDeviceModifier opcode
requeskength

device
keycodes-per-modifier
unused

keycodes

Reply

SetDeviceModifierMapping 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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Reply

SetDeviceButtonMapping opcode
sequencaumber

reply length

datus

unused

inputextension opcode
QueryDeviceState opcode
request length

device

unused

Reply

QueryDeviceState opcode
sequencaumber
replylength

rumber of input classes
unused

KEYSTATE or BUTTONSTATE or VALUATORSTATE

key input class id
length

num_leys
unused

statuof keys

button input class id
length

num_luttons
unused

statuf buttons

valuator input class id
length

rumber of valuators
mode

DericeMode (0 = Relatie, 1 = Absolute)
ProximityStaté0 = InProximity 1 = QutOfProximity)

1 1
1 2
2 CARD16
4 0
1
0 Success
1 Busy
23
QueryDeviceState
1 CARDS8
1 30
2 2
1 CARDS8
3
=>
1 1
1 30
2 CARD16
4 m4
1 n
23
m  LISTofINPUTSTATE
INPUTSTATE
KEYSTATE
1 CARDS8
1 36
1 CARDS8
1
32 LISTofCARDS8
BUTTONSTATE
1 CARDS8
1 36
1 CARDS8
1
32 LISTofCARDS
VALUATORSTATE
1 CARDS8
1 in+4
1 n
1
#x01
#x02
4n  LISTofCARD32

statu®f valuators
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SendExtensionEvent

CARDS8
31
4+8n+m
WINDOW
CARDS8
BOOL
CARD16
CARDS8

WRPRNRPRANRRE

32n LISTOofEVENTS
4m LISTofEVENTCLASS

DeviceBell

CARDS8
32

2
CARDS8
CARDS
CARDS
INT8

RPRRPRNRBR

SetDeviceValuators

CARDS8
3

2+n
CARDS8
CARDS8
n

ARRPRPRRLRNRRE

n LISTofINT32

CARD16

PANRE R

CARDS

0 Success
1 AlreadyGrabbed

23

GetDeviceControl

CARDS
A

2
CARD16
CARDS8

PRPNNR PR

1

A

CARD16

4

CARDS8

0

1

3 + first_error
23

RPANRE R

inputextension opcode
SendExtensionEvent opcode

request length
destination
device

propagte

eventclass count

num_eents
unused

events to send
desire@dvents

inputextension opcode
DeviceBell opcode

request length
device id
feedbackd
feedbaclkclass
percent

inputextension opcode
SetDeviceValuators opcode

request length
device id
firstvaluator

rumber of valuators

unused

valuator values to set

Reply

SetDeviceValuators opcode
sequencaumber

reply length

status

unused

inputextension opcode
GetDeviceControl opcode

request length

device control type

device id
unused

54

Reply

GetDeviceControl opcode
sequencaumber
replylength

status

Success

AlreadyGrabbed
DeiceBusy

unused

DEVICESTATE



DEVICESTATE

DEVICERESOLUTIONSRATE
2 0
2 8+ 12n
4 n
4n  LISTOfCARD32
4n  LISTOfCARD32
4n  LISTOfCARD32

resolutiorvalues

ChangeDeviceControl
CARDS8

b

2+n/4
CARD16
CARDS

SREPRRPRNNRRE

DEVICECONTROL

DEVICERESOLUTIONCTL
1

8+ 4n

CARDS8

n

ANRPRPNN

n LISTOfCARD32 resolutiorvalues

1

3B

CARD16

0

CARD8

0

1

3 + first_error
23

Events

PANR PR

DEVICERESOLUTIONSRTE

ontrol type
length
rum_valuators

resolutiormin_values
resolutiormax_values

inputextension opcode
ChangeDeviceControl opcode
requeskength

controltype

device id

unused

DEVICECONTROL

DEVICERESOLUTIONCTL

ontrol type
length
first_\aluator
rum_valuators
unused

Reply

ChangeDeviceControl opcode
sequencaumber

reply length

status

Success

AlreadyGrabbed

DeiceBusy

unused

DevicekeyPress, Device#yRelease, DeviceButtonPress, DeviceButtonRelease, Proximityln, ProximityOut, and
DeviceStateNotify gents may be followed by zero or more DeviceValuat@nts. DericeMotionNotify events will
be followed by one or more DeviceValuatoests.

DeviceValuator

1 CARDS8 code

1 CARDS8 device id

2 CARD16 sequencaumber

2 SETofKEYBUTMASK state

1 n rumber of valuators this device reports
1 m rumber of first valuator in thisvent

24  LISTofINT32 valuators
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DevicekeyPress

ARRMANRPR

PENNNNN

CARDS8

KEYCODE

CARD16
TIMESTAMP
WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

INT16

INT16
SETofKEYBUTMASK
BOOL

CARDS8

#x80

DevicekeyRelease

ArRADMIANPRPPE

RPEPNNNDNN

CARDS8

KEYCODE

CARD16
TIMESTAMP
WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

INT16

INT16
SETofKEYBUTMASK
BOOL

CARDS8

#x80

DeviceButtonPress

ARARNRPR

PERPNNNNDN

CARDS8

BUTTON

CARD16
TIMESTAMP
WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

INT16

INT16
SETofKEYBUTMASK
BOOL

CARDS8

#x80

code

detall
sequencaumber
time

root

event

child

root-x

root-y

avent-x

event-y

state

same-screen

device id
MORE_EVENTSollow

code

detail
sequencaeumber
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
CARDS8
BUTTON
CARD16
TIMESTAMP
WINDOW
WINDOW
WINDOW

0

INT16
INT16
INT16
INT16

ARRMANRPR

BOOL
CARDS8
#x80

PENNNDNN

DeviceMotionNotify
1 CARDS8
1
0
1
CARD16
TIMESTAMP
WINDOW
WINDOW
WINDOW
0
INT16
INT16
INT16
INT16

ArBhBABADN

BOOL
CARDS8
#x80

PENNNDNN

DeviceFocuslin
1 CARDS8
1

~N~Nouph~,wWNEFLO

CARD16
TIMESTAMP
WINDOW

PABAN

0
1
2
3
CARDS

None

SETofKEYBUTMASK

Normal
Hint

None

SETofKEYBUTMASK

Ancestor
Virtual
Inferior
Nonlinear

NonlinearVirtual

Pointer
PointerRoot
None

Normal

Grab

Ungrab
WhileGrabbed

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

sequencaeumber
time

event

mode

device id
unused
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DeviceFocusOut

1 CARDS8
1
0 Ancestor
1 Virtual
2 Inferior
3 Nonlinear
4 NonlinearVirtual
5 Pointer
6 PointerRoot
7 None
2 CARD16
4 TIMESTAMP
4 WINDOW
1
0 Normal
1 Grab
2 Ungrab
3 WhileGrabbed
1 CARDS8
18
Proximityln
1 CARDS8
1
2 CARD16
4 TIMESTAMP
4 WINDOW
4 WINDOW
4 WINDOW
0 None
2 INT16
2 INT16
2 INT16
2 INT16
2 SETofKEYBUTMASK
1 BOOL
1 CARDS8
#x80

ProximityOut
CARDS8

CARD16
TIMESTAMP
WINDOW

WINDOW

WINDOW

0 None
INT16

INT16

INT16

INT16
SETofKEYBUTMASK
BOOL

CARDS8

#x80

ARRMRANRPR

PENNNDNN

code
detail

sequencaumber
time

event

mode

device id
unused

code

unused
sequencaumber
time

root

event

child

root-x

root-y

event-x

event-y

state

same-screen

device id
MORE_EVENTSollow

code

unused
sequencaumber
time

root

event

child

root-x

root-y

avent-x

event-y

state

same-screen

device id
MORE_EVENTSollow

DeviceStateNotify eents may be immediately followed by zero or one DevieyStateNotify and/ or zero or more

DeviceValuator eents.
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DeviceStateNotify

1 CARDS8

1 CARDS
#x80
CARD16
TIMESTAMP
CARDS8
CARDS8
CARDS
CARDS8
#x01
#x02
#x04
#x40
#x80
4 LISTofCARDS8
4 LISTofCARDS8
12 LISTofCARD32

RPRERPRAN

DevicekeyStateNotify
1 CARDS
1 CARDS8
#x80
2 CARD16

28 LISTofCARDS

DeviceButtonStateNotify
1 CARDS8
1 CARDS8
#x80
2 CARD16

28 LISTofCARDS

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)
first32 keys (if reported)
first32 buttons (if reported)
first3 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 CARDS device id
2 CARD16 sequencaumber
2 SETofKEYBUTMASK state
1 n rumber of valuators this device reports
1 n rumber of first valuator in thisvent
24 LISTofINT32 valuators
DeviceMappingNotify
1 CARDS code
1 CARDS device id
2 CARD16 sequencaumber
1 request
0 MappingModifier
1 Mappingkeyboard
2 MappingPointer
1 KEYCODE first-leycode
1 CARDS count
1 unused
4 TIMESTAMP time
20 unused
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ChangeDeviceNotify

PANR PR

23

CARDS
CARDS
CARD16
TIMESTAMP

0
1

NewPointer
NewKeyboard

code

id of device specified on change request
sequencaumber

time

request

unused
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