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1. Record Extension Overview

The purpose of this extension is to support the recording and reporting of all core X protocol and arbitrary
X extension protocol. This first sectiornvgs an werview of the Record ension. Thdollowing sec-
tions describe he to use the Record extension library.

1.1. Synchronous Playback

Environment information is generally provided to an X-based playback mechanism, which might use the
XTest extension to synthesize inpueats. Thissynchronization information defines the X state prior to
event synthesis (for example, location of the cursendow locations and sizes, installed colormap, win-
dow manager running, and so on) and the consequences that occur after the playback mechanism synthe-
sizes theeent. If the user mees the mouse into the icon windand presses and releases a mouse but-
ton, the devicevents MationNotify, ButtonPress, and ButtonRelease are generated by the X server.
Because X follows anvent-driven model, there are consequences that foflmm the user actions, or

device ®ents, that are in the form of X protocol. As a result of the previous user actions, the client could
generate requests suchlasageText8 and PolyLine to the X serveror the X server could send non-

device ®ents such ag&xpose and MapNotify to the client winde. Both the requests and non-device

events that result from user actions are knowoa@ssequencesvhich can be used as a synchronization,

or control point, during playback. That is, the playback mechanism does not generate a specific synthe-
sized @ent until its matching synchronization condition occurs (for example, the wirglmapped or
unmapped, the cursor changes, a text string displays, and so on)

Because it cannot be predicted what synchronization information is required during playback, the Record
extension makes no assumptions about the intended use of the recorddebdlities exist to record any

core X protocol or X extension protocol. Therefore, Record does not enforce a specific synchronization
methodology.

1.2. Design Approach

The design approach of the extension is to record core X protocol and arbitrary X extension protocol
entirely within the X server itself. When the extension has been requested to record specific protocol by
one or more recording clients, the protocol data is formatted and returned to the recording clients. The
extension provides a mechanism for capturingahes, including input devicevents that do not go to

ary clients.

1.3. Record Clients

The recommended communication model for a Record application is to opeorimections to the
server—one connection for recording control and one connection for reading recorded protocol data.

Information about recording (for example, what clients to record, what protocol to record for each client,
and so on) is stored in resources catlmbrd contexts(type XRecordContext). MostRecord extension
functions tak a lecord context as angument. Althoughn theory it is possible to share record contexts
between applications, it is expected that applications will use their own context when performing record-
ing operations.

A client that wishes to record X protocol does so through the library functions defined in section 3

“ Library Extension Requests’A typical sequence of requests that a client wouldenislas bllows:

. XRecordQueryVersion — query the extension protocol version.

. XRecordCreateContext — request that the server create a record context for access by this client,
and express interest in clients and protocol to be recorded. This request reiRecard-
Context, which is an XID that is used by most other extension requests to identify the specified
context.

. XRecordEnableContext — begn the recording and reporting of protocol data.
. XRecordDisableContext — end the recording and reporting of protocol data.
. XRecordFreeContext — free the record context.
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The header for this library isXl1/extensionsrecord.n>. All identifiers defined in the interface are sup-
plied by this header and are prefixed with “XRecord’he Xtst library contains theXRecord functions.

2. Common Arguments

The Record extension functioXdkecor dCreateContext and XRecor dRegister Clients allow applica-
tions to specify the following:

. Individual clients or sets of clients to record
. Ranges of core X protocol and X extension protocol to record for each client

Protocol in the ranges specified by the recording client will be recorded by the Jérwatevice eents
protocol type can be specified by a recording client although it may not be sent to a recorded client. The
device_wgents type differs from delered_eents, which also can be specified by a recording client; deliv-
ered_gents are actually delered to one or more clients. Thesem® types are discussed in section 2.3

“ Protocol Ranges”.

The Record extension functioXdkecor dCreateContext and XRecor dRegister Clients have the com-

mon arguments datum_flags, clients, and ranges, which specify whether server time and/or client
sequence number should precede protocol elements, the clients or client set to record, and the protocol
ranges to record, respedly. These are discussed in the following sections.

2.1. Datum Flags

The datum_flags argument is a set of flags OR’ed together to specify options for the record context.
Specify zero to disable all the options.

The XRecordFromServer Time flag specifies thakRecor dI nter ceptData structures with a category of
XRecordFromServer will have a ®rver_time field specific to each protocol element.

The XRecordFromClientTime flag specifies thaXRecor dl nterceptData structures with a category of
XRecordFromClient will have a grver_time field specific to each protocol element.

The XRecordFromClientSequence flag specifies thaXRecor dI nter ceptData structures with a cate-
gory of XRecordFromClient or XRecordClientDied will have aalid client_seq field.

2.2. Sdlecting Clients

The clients argument is a pointer to an arraj)XBiecor dClientSpec. XRecordClientSpec is an integral
type that holds a resource ID, a client resource ID base, or onediittitesetconstants defined belo

Duplicate elements in the array are ignored by the functions, angléfeanent in the array is not valid, a
BadMatch error results.A resource ID references the client that created that resource. The client set
may be one of the following constan¥RecordCurrentClients, XRecor dFutureClients, or
XRecordAllClients.

If the element in the array identifies a particular client, protocol specified by the ranges argument will be
recorded by the servemhe recorded protocol data will not be returned to the recording client until the
record context has been enabled. This is described in section 3.4 “Data Transfer”.

If the element isKRecor dCurrentClients, the protocol ranges specified by the ranges argument, except
for device_gents, are associated with each current client connection. If the elem@&Reisr dFuture-
Clients, the protocol ranges specified by the ranges argument are associated witmeeiEnheonnec-
tion. If the element is(RecordAllClients, the protocol ranges specified by the ranges argument are
associated with each current client connection and with eachlieat connection.

When the context is enabled, the data connection is unregistered if itgigsresl. Ifthe context is
enabled XRecordCurrentClients and XRecor dAlIClients silently exclude the recording data connec-
tion. Itis an error to explicitly register the data connection.

2.3. Protocol Ranges

The functionsXRecor dCreateContext and XRecor dRegister Clients have another common argument,
ranges, which is an array of pointerstBecor dRange structures. Eachtructure contains ranges of
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numeric values for each of the protocol types that can be specified and recorded individually by the
Record &tension. AnXRecordRange structure must be allocated by the Record library using the
XRecor dAllocRange function.

The XRecordRange typedef is a structure with the following members:

XRecordRange:
XRecordRange8 core_requests [* core X requests */
XRecordRange8 core_replies * core X replies */
XRecordExtRangext_requests /extension requests */
XRecordExtRangext_replies [*extension replies */
XRecordRange8 defered_events /* delivered core and extvents */
XRecordRange8 devicevents /*all core and ext devicevents */
XRecordRange8 errors [* core X and X ext errors */
Bool client_started [* connection setup reply from server */
Bool client_died /* notification of client disconnect */

The types used iXRecordRange members are defined as folle. TheXRecordRange8 typedef is a
structure with the following members:

XRecordRanges8:
unsigned char first
unsigned char last

The XRecordRangel6 typedef is a structure with the following members:

XRecordRangel6:
unsigned short first
unsigned short last

The XRecor dExtRange typedef is a structure with the following members:

XRecordExtRange:
XRecordRange8 ext_major
XRecordRangel6 ext_minor

If any of the values specified iIKRecordRange is invalid, a BadValue error results.

The core_requests member specifies the range of core X protocol requests to record. Core X protocol
requests with a major opcode that is between first and last, ireclwill be recorded. ABadValue error
results if the value of first is greater than the value of last. If the values of both first and last are zero, no
core X protocol requests will be recorded.

The core_replies member specifies the range of replies resulting from core X protocol requests to record.
Replies that result from core X protocol requests with a major opcode between first and lastg,inclusi

will be recorded. ABadValue error results if the value of first is greater than the value of last. If the val-
ues of both first and last are zero, no core X protocol replies will be recorded.

The ext_requests member specifies the range of X extension requests toXemdeshsion requests with
a major opcode between ext_major.first and ext_major.last, and with a minor opcode between
ext_minor.first and ext_minor.last, inclusj will be recorded. ABadValue error results if the value of
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ext_major.first is greater than the value of ext_major.last or if the value of ext_minor.first is greater than
the value of ext_mindast. Ifthe values of both ext_major.first and ext_major.last are zero, no X exten-
sion requests will be recorded.

The ext_replies member specifies the range of replies resulting from X extension requests to record.
Replies that result from an X extension request with a major opcode between ext_major.first and
ext_major.last, and a minor opcode that is between ext_minor.first and ext_minor.last will be recorded. A
BadValue error results if the value of ext_major.first is greater than the value of ext_major.last or if the
value of ext_minor.first is greater than the value of ext_niasir Ifthe values of both ext_major.first

and ext_major.last are zero, no X extension replies will be recorded.

The delvered_arents member specifies the range of both coreexts and X extensiorvents to record.
These gents are deliered to at least one client. Core ¥eats and X extensiornvents with a code value
between first and last inclwsi will be recorded. ABadValue error results if the value of first is greater
than the value of last. If the values of first and last are zerojendsewill be recorded.

The device_eents member specifies the range of both core X deviggsand X extension device

events to record. Thesevents may or may not be dedred to a client. Core X deviceents and X
extension devicewvents with a code value between first and last inctutiat are not delered to any

clients will be recorded. MadValue error results if the value of first is greater than the value of last. A
BadValue error results if first is less thandver last is less than two, except that if first and last are zero,
no events will be recorded.

The errors member specifies the range of both core X errors and X extension errors to record. Core X
errors and X extension errors with a code value between first and lastmeliisbe recorded. ABad-

Value error results if the value of first is greater than the value of last. If the values of first and last are
zero, no errors will be recorded.

A value of True for the client_started member specifies the connection setup reply from the server to new
clients. If False, the connection setup reply is not specified by Xiecor dRange.

A value of True for the client_died member specifies notification when a client disconneé¢ial séf
notification when a client disconnects is not specified byXRscor dRange.

3. Library Extension Requests

Recording operations are accessed by programs through the usepbtoeol requests. The following
functions are provided as extensions to XWn Xlib error results if an extension request is made to an X
server that does not support the Recottéresion. Notehat aty of the extension protocol requests may
generateBadAlloc or BadL ength errors.

3.1. Query Extension Version

An application uses th¥Recor dQueryVersion function to determine the version of the Record exten-
sion protocol supported by an X server.

Status

XRecordQuery¥rsion (Display* display, int *cmajor_return int *cminor_returr)
display Specifies the connection to the X server.

cmajor_return Returns the extension protocol major version in use.
cminor_return Returns the extension protocol minor version in use.

The XRecordQueryVersion function returns the major and minor protocol version numbers supported
by the server.XRecordQueryVersion returns nonzero (success) only if the returned version numbers are
common to both the library and the server; otherwise, it returns zero.
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3.2. Create and Modify Context

An application uses th¥Recor dCreateContext function to create a record coxite At the time the
record context is created by the recording client, the clients to be recorded and the protocol to record for
each client may be specified.

XRecordContext
XRecordCreateConté(Display*display, int datum_flagsXRecordClientSpecclients int nclients
XRecordRange *fanges int nrange$

display Specifies the connection to the X server.

datum_flags Specifies whether detailed time or sequence info should be sent.
clients Specifies the clients to record.

nclients Specifies the number of clients.

ranges Specifies the protocol ranges to record.

nranges Specifies the number of protocol ranges.

The XRecordCreateContext function creates a record context and returnX Recor dContext, which

is then used in the other Record library calls. This request is typicattyted by the recording client

over its control connection to the X servaihe datum_flags specifies whether server time and/or client
sequence number should precede protocol elements recorded by context (see section 2.1). When a clients
element identifies a particular client, the client is added to the context and the protocol to record for that
client is set to the union of all ranges. When a clients elemetRéor dCurrentClients, XRecor dFu-
tureClients, or XRecordAllClients, the actions described in section 2.2 “Selecting Clieats’ per-

formed.

XRecordCreateContext returns zero if the request failedkRecor dCreateContext can generate
BadlDChoice, BadMatch, and BadValue errors.

The ranges argument is XiRecordRange* array, that is, an array of pointers. The structures the ele-
ments point to shall be allocated by calld&ecor dAllocRange.

XRecordRange *
XRecordAllocRange @id)

The XRecor dAllocRange function allocates and returns &fiRecor dRange structure. Thestructure is
initialized to specify no protocol. The function returns NULL if the structure allocagits fTheappli-
cation can free the structure by callikgree.

3.2.1. Additions

An application uses th¥Recor dRegister Clients function to modify a previously created record context,
by adding clients or modifying the recorded protocol, typicaligr @ts control connection to the X server.
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Status
XRecordRgisterClients (Display display, XRecordContextontexf int datum_flags
XRecordClientSpecdiients int nclients XRecordRange *anges int nrange$

display Specifies the connection to the X server.

context Specifies the record context to modify.

datum_flags Specifies whether detailed time or sequence info should be sent.
clients Specifies the clients to record.

nclients Specifies the number of clients.

ranges Specifies the protocol ranges to record.

nranges Specifies the number of protocol ranges.

The datum_flags specifies whether server time and/or client sequence number should precede protocol
elements for all clients recorded by context (see section 2.1). When a clients element identifies a particu-
lar client and the client is not yet targeted for recording in tengontext, the client is added to the set

of clients to record, and the protocol to record for that client is set to the union of all ranges. When the
client is already targeted for recording, the protocol to record for that client is set to the union of all
ranges. Whethe element isXRecor dCurrentClients, XRecor dFutureClients, or XRecordAll-

Clients, the actions described in section 2.2 “Selecting Clieats’ performed.

XRecordRegister Clients returns zero if the request failed; otherwise, it returns nonzero.
XRecordRegister Clients can generat&XRecordBadContext, BadMatch, and BadValue errors.

3.2.2. Deletions

An application uses thERecor dUnregister Clients function to delete clients from a previously created
record context, typicallywer its control connection to the X server.

Status

XRecordUnrgisterClients (Display display, XRecordContextontext RecordClientSpeccdiients
int nclients

display Specifies the connection to the X server.

context Specifies the record context to modify.

clients Specifies the clients to stop recording.

nclients Specifies the number of clients.

When an element in clients identifies a particular client, and the specified client is already targeted for
recording in the gien context, the client and the set of protocol to record for that client are deleted from
the cont&t. If the specified client is not targeted for recording, then no action is performed.

When the element iXRecordCurrentClients, dl clients currently targeted for recording in context and
their corresponding sets of protocol to record are deleted from context.

When the item is<Recor dFutureClients, any future client connections will not automatically be tar-
geted for recording in context.

When the element iXRecordAllClients, dl clients currently targeted for recording in context and their
corresponding sets of protocol to record are deleted fromxtorfey future client connections will not
automatically be targeted for recording in context.

XRecordUnregister Clients returns zero if the request failed; otherwise, it returns nonzero.
XRecordUnregister Clients can generat&XRecordBadContext, BadMatch, and BadValue errors.
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3.3. Query Context State

An application uses thERecor dGetContext function to query the current state of a record context, typi-
cally over its control connection to the X server.

Status

XRecordGetContd (Display* display, XRecordContextontext XRecordState *tate_retur
display Specifies the connection to the X server.

context Specifies the record context to query.

state_return  Specifies the address of a variable into which the function stores a pointer to the current
state of the record context.

The XRecordState typedef returned byXRecor dGetContext is a structure with the following members:

XRecordState:
Bool enabled
int datum_flags
unsigned long nclients
XRecordClientInfo **client_info

The enabled member is set to the state of data transfer &ngeisvhen the recording client has asked
that recorded data be sent; otherwise Rakse. The datum_flags member is set to the value of these
flags for this contd. Thenclients member is set to the numbeiX&ecor dClientl nfo structures
returned. Thelient_info member is an array of pointerst®ecor dClientlnfo structures that contain
the protocol to record for each targeted client. XirecordClientlnfo typedef is a structure with the
following members:

XRecordClientInfo:
XRecordClientSpec client
unsigned long nranges
XRecordRange **ranges

The client member either identifies a client targeted for recording or is X&emor dFutureClients to

describe hw future clients will be automatically targeted for recording. The nranges member is set to the
number of protocol ranges to be recorded for the specified client. The ranges member is an array of point-
ers toXRecor dRange structures, which specify the protocol ranges to record.

XRecordGetContext returns zero if the request failed; otherwise, it returns nonzero. The context argu-
ment must specify a validRecordContext or a XRecordBadContext error results.

Recording clients should use th&ecor dFreeState function to free the state data returned by
XRecordGetContext .

void
XRecordFreeState (XRecordStastate
state Specifies the structure that is to be freed.

XRecordFreeState frees the data pointed to by state. If the argument does not maxdResor dState
pointer returned from a successful calXBecor dGetContext, or if XRecordFreeState has already
been called with it, the behavior is undefined.
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3.4. Data Transfer

An application uses thERecor dEnableContext and XRecor dDisableContext functions to change the
state of data transfer between the X server and the recording client. These functiotizeadipplication

to start recording and reporting of protocol data and to stop recording and reporting of protocol data,
respectiely.

3.4.1. Enable Context

To drect the X server to record and report protocol, a programXiBesor dEnableContext, typically

over its data connection to the X serv@ihe reporting of recorded protocol back to the recording client is
handled by the following data structures and procedure definitions. Each recorded protocol element is
reported to the recording client through>aRecor dl nterceptData typedef, a structure with the follow-

ing members:

XRecordInterceptData:
XID id_base
Time server_time
unsigned long client_seq
int category
Bool client_swapped
unsigned char *data
unsigned long data_len

The id_base member is set to the resource identifier base sent to the client in the connection setup reply
and therefore identifies the client being recorded, except when the recorded protocol data is @edéevice e
that may hae rot been deliered to a client. In this case, id_base is set to zero. The server_time member
is set to the time of the server when the protocol was recorded. It is the time that was attached to this pro-
tocol element in the replif so Pecified by datum_flags, or else the time from the header of the reply that
contained this protocol element. The client_seq member is the sequence number of the recorded client’s
most recent request processed by the server at the time this protocol element was recorded, if this infor-
mation were included in the recorded data; otherwise client_seq is 0. The category member is set to one
of the following valuesXRecordStartOfData, XRecor dFromServer , XRecordFromClient,
XRecordClientStarted, XRecordClientDied, or XRecordEndOfData. XRecordStartOfData is

immediately sent as the first reply to confirm that the context is enakedcor dFromClient indicates

the protocol data is from the recorded client to the server (requéd®ecor dFromServer indicates the
protocol data is from the server to the recorded client (replies, ewenss,eor device \ents).
XRecordClientStarted indicates that the protocol data is the connection setup reply from the server.
XRecordClientDied indicates that the recorded client has closed its connection to the X server; there is
no protocol data.XRecor dEndOfData indicates that the context has been disabled and that this is the

last datum. It does not correspond tg protocol or state change in a recorded client. There is no proto-
col data.

The client_swapped member is sefltae if the byte order of the client being recorded is swapped rela-
tive o the recording client; otherwise, it is setRalse. All recorded protocol data is returned in the byte
order of the recorded client. Therefore, recording clients are responsible for all byte swapping, if
required. Deice events are in the byte order of the recording clidfir replies of categorXRecor d-
StartOfData and XRecor dEndOfData, client_swapped is set according to the byte order of the server
relative 1o the recording client.

The data member contains the actual recorded protocol data. When category JRssotal Star t Of -
Data, XRecordClientDied, or XRecordEndOfData, no protocol data are contained in data.

For the core X gents KeyPress, KeyRelease, ButtonPress, and ButtonRelease, the fields of a device
event that contain valid information are time and det&itr the core X gent MotionNotify, the fields of
a device event that contain valid information are time, root, root-x and rootfye time field refers to the
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time the gent was generated by the device.

For the extension input device@nts DeviceK eyPress, DeviceK eyRelease, DeviceButtonPress, and
DeviceButtonRelease, the fields of a devicevent that contain valid information are device, time, and
detail. For DeviceM otionNotify, the valid deviceeent fields are device and tim&or the extension
input device eents Proximityln and ProximityOut, the fields of a devicevent that contain valid infor-
mation are device and timé&or the extension input deviceent DeviceValuator , the fields of a device
event that contain valid information are device, num_valuators, first_val@atbrkaluators. Thdime
field refers to the time thevent was generated by the device.

The data_len member is set to the length of the actual recorded protocol data in 4-byte units.

When the context has been enabled, protocol data the recording client has previously expressed interest in
is recorded and returned to the recording client via multiple replies. Because the X server batches the
recorded data, more than one protocol element may be contained in the same replygheka reply

is receved, a procedure of typERecordlnterceptProc is called for each protocol element in the reply.

typedef wid (*XRecordInterceptProc)

(XPointerclosure XRecordInterceptDatarécorded_data
closure Pointer that was passed in when the context was enabled.
recorded_data A protocol element recorded by the server extension.

This callback may use the control display connection (pideplay connection other than the data con-
nection).

Recording clients should use tH&ecor dFreeData function to free theXRecor dlnterceptData struc-
ture.

Status
XRecordEnableConx¢(Display* display, XRecordContextontext XRecordInterceptProcallback
XPointerclosure

display Specifies the connection to the X server.

context Specifies the record context to enable.

callback Specifies the function to be called for each protocol elemenvedcei
closure Specifies data passeddallback.

XRecordEnableContext enables data transfer between the recording client and the X sélveore
and extension protocol reged from or sent to targeted clients that the recording client has expressed
interest in will be recorded and reported to the recording client.

XRecordEnableContext returns zero if the request failed; otherwise, it returns nonzero. The context
argument must specify a valilRecordContext or a XRecordBadContext error results. The error
BadM atch results when data transfer is already enabled on viea gintext.

3.4.2. Enable Context Asynchronously

BecauseXRecordEnableContext does not return untiKRecor dDisableContext is executed on the
control connection, a nonblocking interface in additioXX ®ecor dEnableContext is pravided. This
interface also enables data transfer; h@vyet does not block.

This interface is defined as follows:
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Status
XRecordEnableConx¢Async (Display* display, XRecordContextontext
XRecordInterceptProcallback XPointerclosurg

display Specifies the connection to the X server.

context Specifies the record context to enable.

callback Specifies the function to be called for each protocol elemenvedcei
closure Data passed teallback

XRecordEnableContextAsync enables data transfer between the recording client and the X server just
as XRecordEnableContext does. Unlile XRecordEnableContext, it does not wait for the context to

be disabled before returningRecor dEnableContextAsync returns as soon as tixRecor dStar tOf-

Data reply has been reaed and processed.

XRecordEnableContextAsync returns zero if it could not allocate the necessary memory and nonzero if
it sent the request successfully to the ser¥ée context argument must specify a valiecord-

Context or aXRecordBadContext error results. The errddadM atch results when data transfer is
already enabled.

Each time it reads data from the server connection, Xlib will check for incoming replies acallbaltk
as necessaryThe application may direct Xlib explicitly to check for Record data with¢Recor d-
ProcessReplies function.

void

XRecordProcessReplies (Displagisplay)

display Specifies the connection to the X server.

XRecor dProcessReplies will check for ary replies that hee ot yet been processed by the application.

The asynchronous callback will be called as appropridteecor dProcessReplies returns when all
immediately sailable replies hee been processed. It does not block.

To free the data passed to tk&ecordlnterceptProc callback, useXRecor dFreeData.

void
XRecordFreeData (XRecordInterceptDatkata)
data Specifies the structure that is to be freed.

XRecordFreeData frees the data pointed to by data. If the argument does not ma¥dRezor d-
InterceptData pointer earlier passed to atRecordlnterceptProc callback or ifXRecor dFreeData
has already been called with it, the behavior is undefined.

3.4.3. Disable Context

To drect the X server to halt the reporting of recorded protocol, the progteoatesX Recor dDisable-
Context, typically over its control connection to the X server.

10
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Status

XRecordDisableConie (Display* display, XRecordContextontexj}
display Specifies the connection to the X server.
context Specifies the record context to disable.

The XRecordDisableContext function disables context, stopping all recordingrats data connection.

Any complete protocol elements for context that were buffered in the server will be sent to the recording
client rather than being discarded. If a program attempts to disabIResordContext that has not

been enabled, no action will ®klace.

XRecordDisableContext returns zero if the request failed; otherwise, it returns nonzero. The context
argument must specify a valiIRecordContext or an XRecordBadContext error results.

3.5. ID Base Mask
To determine the mask the server uses for the client ID bas& Reordl dBaseM ask .

XID
XRecordldBaseMask (Displaydisplay)
display Specifies the connection to the X server.

The XRecordldBaseM ask function returns the resource ID mask passed to the client by the server at
connection setup.

3.6. Free Context

Before terminating, the program should request that the server free the recoxtl cbimgs done with
the XRecor dFreeContext function, typically eer the record clien§ control connection to the X server.

Status

XRecordFreeCon (Display*display, XRecordContextontexj
display Specifies the connection to the X server.
context Specifies the record context to free.

The XRecor dFreeContext function frees the gen context for the requesting client. Freeing a record
context releases the clients targeted for recording and their resgeatocol ranges to record. If proto-

col data is being reported to the recording client, generadiytbe data connection to the X sertbe

reporting ceases asXRecordDisableContext had been called on thevgn context. Whena program
terminates without freeing its record context, the X server will automatically free that context on behalf of
the client.

XRecordFreeContext returns zero if the request failed; otherwise, it returns nonzero. The context argu-
ment must specify a validRecordContext or a XRecordBadContext error results.
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