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1. Introduction

It was an eplicit design goal of X ¥rsion 11 to specify mechanism, not pgliés a esult, a
client that comerses with the seer using the protocol defined by tKaAMndow System Btocol,
Version 11may operate correctly in isolatiomtomay not coeist properly with others sharing the
same sermr.

Being a good citizen in the Xevsion 11 wrld involves adhering to ceentions that geern
inter-client communications in the folling areas:

*  Selection mechanism

e Cut hbuffers

*  Window manager

e Session manager

*  Manipulation of shared resources
»  Device color characterization

This document proposes suitable wations without attempting to enforceygparticular user
interface. D permit clients written in dferent languages to communicate, theseveaions are
expressed solely in terms of protocol operations, not in terms of their associated Xldcegerf
which are probably morainiliar. The binding of these operations to the Xlib iraed for C and
to the equident interfices for other languages is the subject of other documents.

1.1. Ewlution of the Cornventions

In the interests of timely acceptance, litier-Client Communication Cerentions Manual
(ICCCM) covers only a minimal set of required agmtions. Theseornventions will be added to
and updated as appropriate, based onxpergences of the X Consortium.

As far as possible, these eentions are upardly compatible with those in the February 25,
1988, draft that as distriluted with the X ¥rsion 11, Release 2, of the saite. Insome areas,
semantic problems were dis@ped with those corentions, and, thus, complete uaml compati-
bility could not be assuredl'hese areas are noted in the tnd are summarized in Appendix A.

In the course of deloping these corentions, a number of minor changes to the protocol were
identified as desirableThey also are identified in the x& are summarized in Appendix B, and
are ofered as input to a future protocoligon processlif and when a protocol vision incorpo-
rating these changes is undedakit is anticipated that the ICCCM will need to béged.
Because it is diicult to ensure that clients and sery are upgraded simultaneoyslients using
the revised comentions should xeamine the minor protocol viesion number and be prepared to
use the older caentions when communicating with an older s2rv

It is expected that thesevigions will ensure that clients using the eemtions appropriate to pro-
tocol minor reision n will interoperate correctly with those that use theventions appropriate
to protocol minor reisionn + 1 if the serer supports both.

1.2. Atoms

Many of the cowentions use atomsTo assist the readgthe folloving sections attempt to
amplify the description of atoms that is pided in the protocol specification.

1.2.1. WhatAre Atoms?

At the conceptual lel, atoms are unique names that clients can use to communicate information

to each otherThey can be thought of as aibdle of octets, li& a $ring but without an encoding
being spéecified.The elements are not necessarily ASCII characters, and no case folding
happens.

1 The comment in the protocol specification foter nAtom that ISO Latin-1 encoding should be used is in the nature ofvardam;
the serer treats the string as a byte sequence.
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The protocol designers felt that passing these sequences of bytes back and forth across the wire
would be too costly Further they thought it important thatvents as thg appear on the wire e

a fixed gze (in fact, 32 bytes) and that because soweats contain atoms, a &x-size represen-

tation for them \as needed.

To dlow a fixed-size representation, a protocol requéstief nAtom) was preided to rgister a
byte sequence with the serwhich returns a 32-bitalue (with the top three bits zero) that maps
to the byte sequencd.he irverse operator is alswalable (GetAtomName).

1.2.2. Pedefined Atoms
The protocol specifies a number of atoms as being predefined:

Predefined atoms are not strictly necessary and may not be useful wirahments,
but they will eliminate mary Inter nAtom requests in most applicationklote that
they are predefined only in the sense ofing numeric alues, not in the sense ofha
ing required semantics.

Predefined atoms are an implementation trickstidethe cost of interning marof the atoms
that are gpected to be used during the startup phase of all applicafitnesresults of the
Inter nAtom requests, which require a handshadan be assumeadoriori.

Language integces should probably cache the atom-name mappings and get them only when
required. TheCLX interface, for instance, mak no distinction between predefined atoms and
other atoms; all atoms are wied as symbols at the intace. Havever, a A_X implementation

will typically keep a symbol or atom cache and will typically initialize this cache with the prede-
fined atoms.

1.2.3. NamingConventions

The huilt-in atoms are composed of uppercase ASCII characters with the logicid separated
by an underscore character (), frample, WM_ICON_MME. Theprotocol specification rec-
ommends that atoms used fonvpte vendorspecific reasons shoulddie with an underscore.
To prevent conflicts among genizations, additional prefies should be chosen (forample,
_DEC_WM_DECORAION_GEOMETRY).

The names were chosen in thastiion to ma& it easy to use them in a naturahywithin LISP
Keyword constructors alle the programmer to specify the atoms as LISP atdfrthe atoms
were not all uppercase, special quotingventions would have 1 be used.

1.2.4. Semantics

The core protocol imposes no semantics on atowepe as thgare used in FONTPBP struc-
tures. fer further information on FONTRBP semantics, see tiXeLogical Font Description
Corventions

1.2.5. NameSpaces

The protocol defines six distinct spaces in which atoms are interpitgdgarticular atom may
or may not hee ©me \alid interpretation with respect to each of these name spaces.

Space Briefly Examples

Property name Name WM_HINTSWM_NAME, RGB_BEST_MAPR...
Property type Type WM_HINTS,CURSOR, RGB_COLOR_MAR..
Selection name Selection PRIMAR, SECONDARY, CLIPBOARD
Selection taget Taget FILE_NAME, POSTSCRIPTPIXMAP, ...

Font property QUAD_WIDTH, POINT_SIZE, ..
ClientMessagetype WM_SAVE_YOURSELFE _DEC_SA/E_EDITS, ..
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1.2.6. DiscriminatedNames

Sometimes a protocol requires an arbitrary number of similar objects that need unique names
(usually because the objects are created dynamisalliygat names cannot bevamted in

advance). Ier example, a colormap-generating program might use the selection mechanism to
offer colormaps for each screen and so needs a selection name for eachSerbarames are
called ‘discriminated name’sand are discriminated by some entithis entity can be:

A screen
An X resource (a winde, a lormap, a visual, etc.)
A client

If it is only necessary to generate afixset of names for eachlwve of the discriminating entity
then the discriminated names are formed bfipénf) an ordinary name according to tredue of
the entity

If nameis a descriptie portion for the named is a decimal number with no leading zeroes,»xand
is a headecimal number withxactly 8 digits, and using uppercase letters, then such discrimi-
nated names shall Yathe form:

Name Discriminated by  Form Example
screen number nameSd WM_COMMS_S2
X resource name Rx GROUP_LEADER_R1234ABCD

To dscriminate a name by client, use an X resource ID created by that dild@etresource can
be of ary type.

Sometimes it is simply necessary to generate a unique set of namesuffipies for the proper
ties on a winde used by a MUILIPLE selection).These hames shouldvgathe form:

ud (e.g., U0 ULl U2 U3.)

if the names stand totally alone, and the form:
name Ud (e.g., FOO_UO BR_UO FOO_Ul1l BRR_U1 .)

if they come in sets (here there areotgets, namedFOO” and “BAR”’). The stand-alone O
form should be used only if it is clear that the module using it has complete cartrifieorele-

vant namespace or has the aetoperation of all other entities that might also use these names.

(Naming properties on a windocreated specifically for a particular selection is such a use; nam-
ing properties on the root winads dmost certainly not.)

In a particularly dificult case, it might be necessary to combine both forms of discrimination. If
this happens, the U form should come after the other form, thus:

FOO_R12345678_U23

Rationale

Existing protocols will not be changed to use these namingeobons, because
doing so will cause too much disruptioHowever, it is expected that future proto-
cols — both standard and yaie — will use these caentions.

2. Peerto-Peer Communication by Means of Selections

Selections are the primary mechanism thatexsibon 11 defines for th&ghange of information
between clients, fon@mple, by cutting and pasting between windo Notethat there can be an
arbitrary number of selections (each named by an atom) and thatelglobal to the seev.
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Section 2.6 discusses the choice of an atBach selection isvened by a client and is attached
to a windav.

Selections communicate between amer and a requestolhe avner has the data representing
the value of its selection, and the requestor naeit. A requestor wishing to obtain thalue of
a lection preides the follaving:

*  The name of the selection

e The name of a property

e A window

*  The atom representing the data type required

*  Optionally, some parameters for the request

_If the selection is currentiwmed, the wner receies an event and is gpected to do the folle-
ing:

»  Corvert the contents of the selection to the requested data type

*  Place this data in the named property on the named windo

* Send the requestor anent to let it knov the property is\ailable

Clients are strongly encouraged to use this mecharlisiparticular displaying tet in a perma-
nent windev without providing the ability to select and ceat it into a string is definitely con-
sidered antisocial.

Note that all data transferred between aner and a requestor must usually go by means of the
sener in an X \érsion 11 evironment. Aclient cannot assume that another client can open the
same files orven communicate directly The other client may be talking to the s&rpy means

of a completely dierent netwrking mechanism (fon@mple, onelient might be DECnet and

the other TCP/IP)Thus, passing indirect references to data (such as, file names, host names, and
port numbers) is permitted only if both clients specifically agree.

2.1. Acquiring Selection Ownership

A client wishing to acquirewenership of a particular selection should &éditSelectionOwner
which is defined as folles:

SetSelectionOwner

selection ATOM
owner. WINDOW or None
time: TIMESTAMP or Curr entTime

The client should set the specified selection to the atom that represents the selection, set the speci-
fied ovner to some windm that the client created, and set the specified time to some time

between the current last-change time of the selection concerned and the cureetinsernhis

time value usually will be obtained from the timestamp of tnethat triggers the acquisition of

the selection.Clients should not set the timalue toCurr entTime, because if thgdo 0, they

have o way of finding when thegained evnership of the selectiorClients must use a windo

they created so that requestors can rovents to the wner of the selectiof.

2 At present, no part of the protocol requires requestors to sents ¢o the wner of a selectionThis restriction is imposed to prepare
for possible futurexdensions.
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Convention

Clients attempting to acquire a selection must set the e wf theSetSelection-
Owner request to the timestamp of theset triggering the acquisition attempt, not
to CurrentTime. A zero-length append to a property isavto obtain a timestamp
for this purpose; the timestamp is in the corresponBirapertyNotify event.

If the time in theSetSelectionOwnerrequest is in the future reledi o the serer’s aurrent time
or is in the past relate 1 the last time the specified selection changed hand§edt&elec-
tionOwner request appears to the client to succeatiplinership is not actually transferred.

Because clients cannot name other clients dirgbidyspecifiedwner windav is used to refer to
the avning client in the replies t&etSelectionOwner in SelectionRequestnd Selection-
Clear events, and possibly as a place to put properties describing the selection in quEstion.
discover the avner of a particular selection, a client shoulble GetSelectionOwner which is
defined as folls:

GetSelectionOwner
selection ATOM

owner: WINDOW or None

Convention

Clients are gpected to preide some visible confirmation of selectionr@rship. ©
male this feedback reliable, a client must perform a sequeneéhkkfolloving:

SetSelectionOwner(selection=PRIMXRowner=Wndow, time=timestamp)
owner = GetSelectionOwner(selection=PRIMAR
if (owner !=Wndow) Failure

If the SetSelectionOwnemrequest succeeds (not merely appears to succeed), the client that issues

it is recorded by the sesvas being thevaner of the selection for the time period starting at the
specified time.

2.2. Responsibilitieof the Selection Owner

When a requestoramts the &lue of a selection, thevmer receres aSelectionRequesevent,
which is defined as folles:

SelectionRequest

owner. WINDOW

selection ATOM

target: ATOM

property. ATOM or None

requestor WINDOW

time: TIMESTAMP or Curr entTime

The specifiedwner and selection will be theles that were specified in tBetSelection-
Owner request. Thewner should compare the timestamp with the period it vagd the
selection and, if the time is outside, refuse $ie¢ectionRequesby sending the requestor win-
dow a SelectionNotify event with the property set thlone (by means of &endEent request
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with an empty eent mask).

More adwanced selectionvners are free to maintain a history of tladue of the selection and to
respond to requests for thalwe of the selection during periodsyttosvned it een though thg
do not avn it now.

If the specified property iSlone, the requestor is an obsolete clie@wners are encouraged to
support these clients by using the specifiegeibatom as the property name to be used for the

reply.

Otherwise, thewner should use the tget to decide the form into which the selection should be
corverted. Someargets may be defined such that requestors can pass parameters along with the
request. Thewner will find these parameters in the property named in the selection request.

The type, format, and contents of this property are dependent upon the definition afeheltar

the taget is not defined to ke parameters, thewmer should ignore the property if it is present.

If the selection cannot be omnted into a form based on thedat (and parameters, if@nthe

owner should refuse th&electionRequesas pre&iously described.

If the specified property is ndone, the avner should place the data resulting fromveting
the selection into the specified property on the requestor wiadd should set the propersy’
type to some appropriat@ue, which need not be the same as the specifiget.tar

Corvention

All properties used to reply tB8electionRequestvents must be placed on the
requestor windw.

In either case, if the data comprising the selection cannot be stored on the requestoi(femdo
example, because the serncannot praide suficient memory), thewsner must refuse the
SelectionRequestas previously described See also section 2.5.

If the property is successfully stored, tivener should ackneledge the successful casion by
sending the requestor wing@ SelectionNotify event (by means of &endEwent request with
an empty mask) SelectionNotify is defined as folls:

SelectionNotify

requestor WINDOW
selectiontarget: ATOM

property. ATOM or None

time: TIMESTAMP or Curr entTime

The avner should set the specified selectiorgegrtime, and property guments to thealues
receved in the SelectionRequesevent. (Notethat setting the propertygument toNone indi-
cates that the cearsion requested could not be made.)

Convention

The selection, tget, time, and property guments in th&electionNotify event
should be set to thealues receied in the SelectionRequesevent.

If the owner receies nore than onéelectionRequesevent with the same requestaelection,
taiget, and timestamp it must respond to them in the same order in whicketteerecaied.
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Rationale

It is possible for a requestor toveanultiple outstanding requests that use the same
requestor winde, slection, taget, and timestamp, and thatfdifonly in the prop-
erty. If this occurs, and one of the srsion requestsails, the resultingselection-
Notify event will have its property agument set tdNone. This may mak it impos-
sible for the requestor to determine which\e@sion request haailed, unless the
requests are responded to in order

The data stored in the property mustrgually be deletedA cornvention is needed to assign the
responsibility for doing so.

Convention

Selection requestors are responsible for deleting properties whose naynmeséie
in SelectionNotify events (see section 2.4) or in properties with type NIALE.

A selection avner will often need confirmation that the data comprising the selection has actually
been transferred(For example, if the operation has sidéeets on the wner’s internal data
structures, these should notégttace until the requestor has indicated that it has successfully
receved the data.)Owners shouldxpress interest iPropertyNotify events for the specified
requestor winde and wait until the property in th&electionNotify event has been deleted

before assuming that the selection data has been transfeardtie MULTIPLE request, if the
different comersions require separate confirmation, the selectiomeo can also atch for the

deletion of the indiidual properties named in the property in BelectionNotify event.

When some other client acquires a selection, thaqure avner receres a SelectionClearevent,
which is defined as folles:

SelectionClear

owner. WINDOW
selection ATOM
time: TIMESTAMP

The timestamp gument is the time at which thevoership changed hands, and tier agu-
ment is the winde the prerious avner specified in itSetSelectionOwnerrequest.

If an avner loses wnership while it has a transfer in progress (that is, before itvesaaitifica-
tion that the requestor has regei dl the data), it must continue to service the ongoing transfer
until it is complete.

If the selection &lue completely changegjtithe avner happens to be the same client (fame-
ple, selecting a totally dérent piece of td in the sameterm as before), then the client should
reacquire the selectiommership as if it were not thevoer, providing a nev timestamp. If the
selection ®lue is modified, Wt can still reasonably be vied as the same selected obfetbte
owner should tad& no action.

2.3. Gwving Up Selection Ownership

Clients may either ge yp slection evnership wluntarily or lose it forcibly as the result of some
other client$ actions.

3 The diision between these tncases is a matter of judgment on the part of the soétaeeloper.
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2.3.1. \bluntarily Gi ving Up Selection Ownership

To relinquish evnership of a selectioroluntarily, a dient should gecute aSetSelectionOwner
request for that selection atom, withreer specified adlone and the time specified as the time-
stamp that &s used to acquire the selection.

Alternatively, the client may destyothe windav used as thewner \alue of theSetSelection-
Owner request, or the client may terminate. both cases, thenmership of the selection
involved will revert to None.

2.3.2. Porcibly Giving Up Selection Ownership

If a client gives ypo ownership of a selection or if some other cliexeceites aSetSelection-
Owner for it and thus reassigns it forcibie previous avner will receve aSelectionClear
event. For the definition of é&electionClearevent, see section 2.2.

The timestamp is the time the selection changed hartus specified wner is the winde that
was gecified by the currenwner in itsSetSelectionOwnerequest.

2.4. Requesting Selection

A client that wishes to obtain thalue of a selection in a particular form (the requestor) issues a
ConvertSelection request, which is defined as folls:

ConvertSelection

selectiontarget: ATOM

property. ATOM or None

requestor WINDOW

time: TIMESTAMP or Curr entTime

The selection gument specifies the particular selectioroimed, and the tget agument speci-
fies the required form of the informatioRor information about the choice of suitable atoms to
use, see section 2.6he requestor should set the requestguiaent to a windoe that it created:;
the avner will place the reply property ther&he requestor should set the timguanent to the
timestamp on thevent that triggered the request for the selectialn®. Notehat clients should
not specifyCurr entTime.

Corvention

Clients should not us€urr entTime for the time agument of aConvertSelection
request. Insteadhey should use the timestamp of theeet that caused the request
to be made.

The requestor should set the properyuanent to the name of a property that ther can use

to report the alue of the selectionRequestors should ensure that the named property does not
exist on the windw before issuing th€onvertSelection request' The eception to this rule is
when the requestor intends to pass parameters with the request (8ge belo

Rationale

It is necessary for requestors to delete the property before issuing the request so that
the taget can later bex¢éended to tad& parameters without introducing an incompati-
bility. Also note that the requestor of a selection need net km® client that wns

the selection nor the windoon which the selection as acquired.

4 This requirement is mein version 2.0, and, in generakigting clients do not conform to this requiremefit prevent these clients
from breaking, noxasting tagets should bexéended to taé& parameters until sfitient time has passed for clients to be updatéote that
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Some tagets may be defined such that requestors can pass parameters along with thelrequest.
the requestor wishes to pide parameters to a requestytisrould be placed in the specified
property on the requestor winaidoefore the requestor issues fBenvertSelection request, and

this property should be named in the request.

Some tagets may be defined so that parameters are optithad. parameters are to be supplied
with the request of such a g@t, the requestor must ensure that the property doegisibefore
issuing theConvertSelection request.

The protocol allws the property field to be setone, in which case thewner is supposed to
choose a property namelowever, it is dfficult for the avner to mak this choice safely

Corventions

1. Requestorshould not us@&one for the property ayjument of aConvertSelection
request.

2. Ownergeceving ConvertSelection requests with a propertyqarment ofNone are
talking to an obsolete clienThey should choose the tget atom as the property
name to be used for the reply

The result of theConvertSelection request is that &electionNotify event will be receved. For
the definition of aéSelectionNotify event, see section 2.2.

The requestoielection, time, and tget aguments will be the same as those onGloavertSe-
lection request.

If the property agument isNone, the cowersion has been refusedhis can mean either that
there is no wner for the selection, that thevoer does not support the eersion implied by the
taget, or that the seev did not hae afficient space to accommodate the data.

If the property agument is notNone, then that property willxdst on the requestor windo The
value of the selection can be retrgd from this property by using th@etProperty request,
which is defined as folles:

GetProperty

window. WINDOW

property. ATOM

type: ATOM or AnyPropertyType
long-ofset long-length CARD32
delete BOOL

type: ATOM or None
format: {0, 8, 16, 32}
bytes-after: CARD32
value: LISTOfINT8 or LISTOfINT16 or LISTofINT32

When usingGetProperty to retrieve the \alue of a selection, the propertgament should be set
to the correspondingalue in theSelectionNotify event. Becauséhe requestor has ncay of
knowing beforehand what type the selectiommer will use, the type gument should be set to
AnyPropertyType. Seveal GetProperty requests may be needed to retidl the data in the
selection; each should set the lon§sef agument to the amount of data reei so far, and the
size agument to some reasonabldgfer size (see section 2.5lf. the returned &lue of bytes-after
is zero, the whole property has been transferred.

the MULTIPLE taget was defined to takparameters inersion 1.0 and its definition is not changifthere is thus no conformance prob-
lem with MULTIPLE.
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Once all the data in the selection has been vettigvhich may require getting thalues of se-
eral properties — see section 2.7), the requestor should delete the propertgatettnNotify
request by using &etProperty request with the deleteqarment set tdr ue. As previously dis-
cussed, thewner has no ay of knaving when the data has been transferred to the requestor
unless the property is rewem.

Corvention

The requestor must delete the property named iséhectionNotify once all the
data has been retvied. Therequestor should woke ather DeleteProperty or
GetProperty (delete==Tue) after it has successfully retrée dl the data in the
selection. Br further information, see section 2.5.

2.5. Large Data Tansfers
Selections can get lg&, which poses twproblems:
» Transferring lage amounts of data to the sens expensve.

» All seners will have limits on the amount of data that can be stored in propeeseed-
ing this limit will result in anAlloc error on theChangePioperty request that the selection
owner uses to store the data.

The problem of limited seer resources is addressed by the faithgy corventions:
Corventions

1. Selectiorowners should transfer the data describing gelaelection (relate o the
maximum-request-size theeceved in the connection handshakusing the INCR
property mechanism (see section 2.7.2).

2. Ay client usingSetSelectionOwnerto acquire selectiormership should arrange
to procesdAlloc errors in property change requesisy clients using Xlib, this
involves using theXSetErrorHandler function to werride the dediult handler

3. Aselection aner must confirm that nalloc error occurred while storing the prop-
erties for a selection before replying with a confirm8eectionNotify event.

4.  Whenstoring lage amounts of data (refai © maximum-request-size), clients
should use a sequence@hangePoperty (mode==Append) requests for reasonable
guantities of dataThis avoids locking serers up and limits the aste of data an
Alloc error would cause.

5. If an Alloc error occurs during the storing of the selection data, all properties stored
for this selection should be deleted and @wwvertSelection request should be
refused (see section 2.2).

6. To avoid locking serers up for inordinate lengths of time, requestors ratrgelamge
guantities of data from a property should perform a seri€etProperty requests,
each asking for a reasonable amount of data.

Advice to Implementors

Single-threaded seevs should tad care to aoid locking up during lage data trans-
fers.

2.6. Useof Selection Atoms

Defining a ner atom consumes resources in the setthat are not released until the semeini-
tializes. Thusreducing the need for mdy minted atoms is an important goal for the use of the
selection atoms.
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2.6.1. SelectiolAtoms

There can be an arbitrary number of selections, each named by arlatoomform with the
inter-client coventions, havever, dients need deal with only these three selections:

. PRIMARY

« SECONDARY

e CLIPBOARD

Other selections may be used freely fowgig communication among related groups of clients.

2.6.1.1. ThePRIMARY Selection

The selection named by the atom PRIMAR wsed for all commands that &knly a single
argument and is the principal means of communication between clients that use the selection
mechanism.

2.6.1.2. TheSECONDARY Selection
The selection named by the atom SEC@RY is used:

* Asthe second gument to commands takingdvrguments (for gample, ‘exchange pri-
mary and secondary selectidps’

» As ameans of obtaining data when there is a primary selection and the user doaatrtot w
disturb it

2.6.1.3. TheCLIPBOARD Selection

The selection named by the atom CLIPERD is used to hold data that is being transferred
between clients, that is, data that usually is being cut and then pasted or copied and then pasted.
Whenerer a dient wants to transfer data to the clipboard:

* It should assertwnership of the CLIPBARD.

» Ifitsucceeds in acquiringamership, it should be prepared to respond to a request for the
contents of the CLIPBBRD in the usual &y (retaining the data to be able to return it).
The request may be generated by the clipboard client described belo

» Ifitfails to acquire wnership, a cutting client should not actually perform the cut afigheo
feedback that wuld suggest that it has actually transferred data to the clipboard.

The avner should repeat this process whenthe data to be transferreduld change.

Clients wanting to paste data from the clipboard should request the contents of the GIRPBO
selection in the usualay.

Except while a client is actually deleting or gopy data, the wner of the CLIPB@RD selec-
tion may be a single, special client implemented for the purpisis.client maintains the con-
tent of the clipboard up-to-date and responds to requests for data from the clipboardvas follo

* It should assertwnership of the CLIPB8BRD selection and reassert ityatmme the clip-
board data changes.

» Ifitloses the selection (because another client has samdateefor the clipboard), it
should:
- Obtain the contents of the selection from thes me/ner by using the timestamp in the
SelectionClearevent.
- Attempt to reassertamership of the CLIPB@BRD selection by using the same time-
stamp.

- Restart the process using avgacquired timestamp if this attemgails. Thistime-
stamp should be obtained by asking the curremteo of the CLIPB@RD selection
to corvert it to a TIMESTAMP. If this corversion is refused or if the same timestamp
is receved twice, the clipboard client should acquire a fresh timestamp in the usual
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way (for example by a zero-length append to a property).
» Itshould respond to requests for the CLIPERD contents in the usualay.

A special CLIPBA\RD client is not necessaryhe protocol used by the cutting client and the
pasting client is the same whether the CLIRERD client is running or notThe reasons for run-
ning the special client include:

»  Stability — If the cutting client were to crash or terminate, the clipboalaewould still be
awailable.

* Feedback - The clipboard client can display the contents of the clipboard.

»  Simplicity — A client deleting data does notvealo retain it for so long, thus reducing the
chance of race conditions causing problems.

The reasons not to run the clipboard client include:

» Performance - Data is transferred only if it is actually required (that is, when some client
actually wants the data).

*  Flexibility — The clipboard data may beallable as more than one gget.

2.6.2. Target Atoms

The atom that a requestor supplies as thgetaf aConvertSelection request determines the
form of the data suppliedThe set of such atoms igtensible, It a generally accepted base set
of taget atoms is neededs a starting point for this, the folldng table contains those thatiea
been suggested sarf

Atom Type DataReceved
ADOBE_PORABLE_DOCUMENT_FORMA

STRING [1]
APPLE_PICT APPLE_PICT [2]
BACKGROUND PIXEL A list of pixel values
BITMAP BITMAP A list of bitmap IDs
CHARACTER_POSITION SEN The start and end of the selection in bytes
CLASS TEXT (see section 4.1.2.5)
CLIENT_WINDOW WINDOW Any top-level window owned by the selection

owner

COLORMAP COLORMAP A list of colormap IDs
COLUMN_NUMBER SAN The start and end column numbers
COMPOUND_TEXT COMPOUND_TEXT Compound &xt
DELETE NULL (see section 2.6.3.1)
DRAWABLE DRAWABLE A list of drawvable IDs
ENCAPSULATED_POSTSCRIPT

STRING [3], Appendix H°
ENCAPSULATED_POSTSCRIPT_INTERCHANGE

STRING [3], Appendix H
FILE_NAME TEXT The full path name of a file
FOREGROUND PIXEL A list of pixel values
HOST_MNAME TEXT (see section 4.1.2.9)
INSERT_PROPERY NULL (see section 2.6.3.3)
INSERT_SELECTION NULL (see section 2.6.3.2)
LENGTH INTEGER The number of bytes in the selectfon
LINE_NUMBER SKAN The start and end line numbers
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Atom Type DataReceved

LIST_LENGTH INTEGER The number of disjoint parts of the selection
MODULE TEXT The name of the selected procedure
MULTIPLE ATOM_PAIR (see the discussion that folie)

NAME TEXT (see section 4.1.2.1)

ODIF TEXT ISO Ofice Document Interchangefmat
OWNER_OS TEXT The operating system of thevoer client
PIXMAP PIXMAP 7 A list of pixmap IDs

POSTSCRIPT STRING [3]

PROCEDURE TEXT The name of the selected procedure
PROCESS INTEGERTEXT The process ID of thenmer

STRING STRING ISO Latin-1 (+AB+NEWLINE) text
TARGETS AOM A list of valid taget atoms

TASK INTEGER, TEXT The task ID of thewner

TEXT TEXT The text in the avner’s choice of encoding
TIMESTAMP INTEGER The timestamp used to acquire the selection
USER TEXT The name of the user running therer
References:

[1] AdobeSystems, IncorporatedRortable Document érmat Refeence Manual.Reading,
MA, Addison-Wesley, ISBN 0-201-62628-4.

[2] Apple Computeyincorporated.inside Macintosh, Mume V Chapter 4,'‘Color
QuickDraw,” Color Picture IBrmat. ISBN0-201-17719-6.

[3] AdobeSystems, Incorporated?ostScript Languge Refeence Manual.Reading, MA,
Addison-Wesley, ISBN 0-201-18127-4.

It is expected that this table will gnoover time.
Selection wners are required to support the fallog tagets. Allother tagets are optional.

» TARGETS - The wner should return a list of atoms that represent tigetsfor which an
attempt to covert the current selection will succeed (barring unforseeable problems such as
Alloc errors). Thidist should include all the required atoms.

e MULTIPLE - The MULTIPLE taget atom is &lid only when a property is specified on the
ConvertSelection request. Ithe property ajument in theSelectionRequesevent is None
and the taget is MULTIPLE, it should be refused.

When a selectionvaner receies aSelectionRequedtamget==MULTIPLE) request, the

contents of the property named in the request will be a list of atom pairs: the first atom nam-
ing a taget and the second naming a propeNgiie is not \alid here). The efect should be

as if the avner had receied a £quence of5electionRequesevents (one for each atom pair)
except that:

- The avner should reply with &electionNotify only when all the requested a@n
sions hae keen performed.

5 Earlier \ersions of this document erroneously specified thatecsion of the PIXMAP taget returns a property of type DRABLE
instead of PIXMAP Implementors should bevare of this and may ant to support the DRAABLE type as well to all for compatibility
with older clients.

6 The tagets ENCAPSULAED_POSTSCRIPT and ENCAPSULED_POSTSCRIPT_INTERCHANGE are evgent to the tagets
_ADOBE_EPS and _ADOBE_EPSI (respeely) that appear in the selectiondats rgistry. The _ADOBE_ tagets are deprecated,tb
clients are encouraged to continue to support them for lzadkvompatibility

7 This definition is ambiguous, as the selection may begectad into ay of seveal tagets that may return diéfring amounts of data.
The requestor has noay of knaving which, if ary, of these tagets corresponds to the result of LENGTElients are advised that no guar
antees can be made about the result of aecsion to LENGTH,; its use is thus deprecated.
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- If the avner fails to cowert the taget named by an atom in the MUPLE property
it should replace that atom in the property witbne.

Convention

The entries in a MULIPLE property must be processed in the ordey Hppear
in the property For further information, see section 2.6.3.

The requestor should delete eachvidlial property when it has copied the data from that
conversion, and the property specified in the MURLE request when it has copied all the
data.

The requests are otherwise to be processed indepenadadtihre/ should succeed oafl
independently The MULTIPLE taget is an optimization that reduces the amount of proto-
col trafic between thewner and the requestor; it is not a transaction mechariem.
example, a client may issue a MUIPLE request with tw targets: a data tget and the
DELETE taget. TheDELETE taget will still be processedven if the cowersion of the

data taget fails.

« TIMESTAMP - To avoid some race conditions, it is important that requestors be able to dis-

cover the timestamp thevmner used to acquirenmership. Untiland unless the protocol is
changed so that @etSelectionOwnerrequest returns the timestamp used to acquiren
ship, selectionwners must support ceersion to TIMESTRMP, returning the timestamp
they used to obtain the selection.

2.6.3. Selectiornmargets with Side Effects

Some tagets (for @ample, DELETE) hae dde efects. D render these tgets unambiguous, the
entries in a MUIIPLE property must be processed in the order thgtdhpear in the property

In general, tagets with side éécts will return no information, that is, thaill return a zero

length property of type NULL(Type NULL means the result ¢fiter nAtom on the string
“NULL", not the \alue zero.)In all cases, the requested sideef must be performed before the
conversion is acceptedlf the requested sidefett cannot be performed, the corresponding con-
version request must be refused.

Corventions
1. Tamgets with side éécts should return no information (that istishould hae a
zero-length property of type NULL).

2.  Theside efect of a taget must be performed before the warion is accepted.

3. If the side dkct of a taget cannot be performed, the correspondinyeasion
request must be refused.

Problem

The need to delay responding to tbenvertSelection request until a further cogr-
sion has succeeded poses problems for the Intrinsicsiceetiat need to be
addressed.

These side-&#ct tagets are used to implement operations sucteashange PRIMAR and
SECONDARY selections.

2.6.3.1. DELETE

When the wner of a selection recass a equest to corert it to DELETE, it should delete the
corresponding selection (whaee doing so means for its internal data structures) and return a
zero-length property of type NULL if the deletiomsvsuccessful.

14



Inter-Client Communication Corventions X11,Release 6.4

2.6.3.2. INSER_SELECTION

When the wner of a selection reaais a lequest to corert it to INSERT_SELECTION, the

property named will be of typeT®M_PAIR. Thefirst atom will name a selection, and the sec-
ond will name a tayet. Theowner should use the selection mechanism te@bthe named
selection into the named ¢gat and should insert it at the location of the selection for which it got
the INSER_SELECTION request (whater doing so means for its internal data structures).

2.6.3.3. INSER_PROPERTY

When the wner of a selection reaais a lequest to carert it to INSERT_PROPERY, it should
insert the property named in the request at the location of the selection for which it got the
INSERT_SELECTION request (whater doing so means for its internal data structures).

2.7. Useof Selection Poperties

The names of the properties used in selection data transfer are chosen by the réheesse
of None property fields inConvertSelection requests (which request the selectiamer to
choose a name) is not permitted by these@dions.

The selectionwner alvays chooses the type of the property in the selection data traBSsfae
types hae pecial semantics assigned by wemtion, and these areviewed in the folleving sec-
tions.

In all cases, a request for earsion to a taget should return either a property of one of the types
listed in the preious table for that tget or a property of type INCR and then a property of one of
the listed types.

Certain selection properties may contain resource TD& selectionwner should ensure that

the resource is not desye and that its contents are not changed until after the selection transfer
is complete.Requestors that rely on theigence or on the proper contents of a resource must
operate on the resource (foraeple, by coping the contents of a pixmap) before deleting the
selection property

The selectionwner will return a list of zero or more items of the type indicated by the property
type. Ingeneral, the number of items in the list will correspond to the number of disjoint parts of
the selection.Some tagets (for @ample, side-déct tagets) will be of length zero irrespaaid

the number of disjoint selection parts. the case of figd-size items, the requestor may deter

mine the number of items by the property sidelection property types are listed in the table
below. For variable-length items such axtethe separators are also listed.

Type Atom Format Separator
APPLE_PICT 8 Self-sizing
ATOM 32 Fxed-size
ATOM_PAIR 32 Fixed-size
BITMAP 32 Fixed-size
C_STRING 8 Zero
COLORMAP 32 Fixed-size
COMPOUND_TEXT 8 Zero
DRAWABLE 32 Fixed-size
INCR 32 Fixed-size
INTEGER 32 Fixed-size
PIXEL 32 Fixed-size
PIXMAP 32 Fixed-size
SFRAN 32 Fixed-size
STRING 8 Zero
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Type Atom Format Separator

WINDOW 32 Fixed-size

It is expected that this table will gnoover time.

2.7.1. TEXT Properties

In general, the encoding for the characters inxeastiging property is specified by its typk.is
highly desirable for there to be a simple/atible mapping between string property types and
ary character set names embedded within font namesyifoamh naming standard adopted by the
Consortium.

The atom TEXT is a polymorphic gat. Requestingorversion into TEXT will covert into
whatever encoding is cowvenient for the wner. The encoding chosen will be indicated by the
type of the property returned:EXT is not defined as a type; it will v be the returned type
from a selection comrsion request.

If the requestor ants the wner to return the contents of the selection in a specific encoding, it
should request comrsion into the name of that encoding.

In the table in section 2.6.2, the@s TEXT (in the Ype column) is used to indicate one of the
registered encoding nameshe type vould not actually be TEXTit would be STRING or some
other AAOM naming the encoding chosen by thvener.

STRING as a type or a gat specifies the ISO Latin-1 character set plus the control characters
TAB (octal 11) and NEWLINE (octal 12)The spacing interpretation oAB is contet depen-
dent. OtheASCII control characters argg@icitly not included in STRING at the present time.

COMPOUND_TEXT as a type or a tpat specifies the Compoundxt interchange format; see
the Compound @4 Encoding

There are somexteobjects where the source or intended usethe case may be, does novha
specific character set for thextehbut instead merely requires a zero-terminated sequence of bytes
with no other restriction; no element of the selection mechanism may assume thgeaalue

is forbidden or that gntwo dffering sequences are egalent® For these objects, the type
C_STRING should be used.

Rationale

An example of the need for C_STRING is to transmit the names of files; oper
ating systems do not interpret filenames agrigga character setoFexample, the
same character string uses datént sequence of bytes in ASCII and EBCDIC, and
S0 most operating systems see these & eliit flenames andfefr no way to treat
them as the same. Thus no charas&tibased property type is suitable.

Type STRING, COMPOUND_TEXTand C_STRING properties will consist of a list of elements
separated by null characters; other encodings will need to specify an appropriate list format.

2.7.2. INCRProperties

Requestors may reeei a poperty of type INCRin response to grtamget that results in selec-
tion data. This indicates that theamer will send the actual data incrementallyne contents of
the INCR property will be an inger, which represents awer bound on the number of bytes of

8 Note that this is dfrent from STRING, where mgrbyte values are forbidden, and from COMPOUND_TEXhere, for &ample,
inserting the sequence 27, 40, 66 (designate ASCII into GL) at the start does not alter the meaning.

9 These properties were called INCREMENTIn an earlier draft. The protocol for using them has changed, and so the name has
changed towid confusion.
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data in the selectionThe requestor and the selectiomnar transfer the data in the selection in
the folloving manner

The selection requestor starts the transfer process by deleting the (type==INCR) property forming
the reply to the selection.

The selectionwner then:

»  Appends the data in suitable-size chunks to the same property on the sameawsitneéo
selection reply with a type corresponding to the actual type of therted selection.The
size should be less than the maximum-request-size in the connection handshak

*  Waits between each append fdPreopertyNotify (state==Deleted)vent that shws that the
requestor has read the daféhe reason for doing this is to limit the consumption of space in
the serer.

* Waits (after the entire data has been transferred to thersantil a
PropertyNotify (state==Deleted)vent that shws that the data has been read by the
requestor and then writes zero-length data to the property

The selection requestor:
*  Waits for theSelectionNotify event.
* Loops:
- Retrieving data usindsetProperty with the delete grumentTr ue.
- Waiting for aPropertyNotify with the state gumentNewValue.
*  Waits until the property named by tReopertyNotify event is zero-length.
» Deletes the zero-length property

The type of the corerted selection is the type of the first partial propefige remaining partial
properties must e the same type.

2.7.3. DRANVABLE Properties

Requestors may reaei roperties of type PIXMAFBITMAP, DRAWABLE, or WINDOW,
which contain an appropriate IDWhile information about these dvables is &ailable from the
sener by means of th&etGeometry request, the folling items are not:

*  Foreground piel
*  Background pigl
*+ Colormap ID

In general, requestors canting into tagets whose returned type in the table in section 2.6.2 is
one of the DRAVABLE types should»gect to cowert also into the follving tagets (using the
MULTIPLE mechanism):

. FOREGROUND returns a PIXEL alue.
. BACKGROUND returns a PIXEL alue.
* COLORMARP returns a colormap ID.

2.7.4. SRN Properties

Properties with type $¥N contain a list of cardinal-pairs with the length of the cardinals -deter
mined by the formatThe first specifies the starting position, and the second specifies the ending
position plus oneThe base is zerdf they are the same, the span is zero-length and is before the
specified position.The units are implied by the gt atom, such as LINE_NUMBER or CHAR-
ACTER_POSITION.
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2.8. ManagerSelections

Certain clients, often called managersgetak responsibility for managing shared resourcas.
client that manages a shared resource shoutdarakership of an appropriate selection, named
using the coventions described in sections 1.2.3 and 1.2&lient that manages multiple
shared resources (or groups of resources) showddialership of a selection for each one.

The manager may support ersion of \arious tagets for that selectionManagers are encour
aged to use this technique as the primary means by which clients interact with the managed
resource. Notéhat the comentions for interacting with the windomanager predate this section;
as a result maninteractions with the windo manager use other techniques.

Before a manager tek avnership of a manager selection, it should usexatselectionOwner
request to check whether the selection is alreadyed by another client, and, where appropriate,
it should ask the user if thewagnanager should replace the old otieso, it may then tad own-
ership of the selectionManagers should acquire the selection using a wirmleated gpressly

for this purpose Managers must conform to the rules for selectiwneys described in sections
2.1 and 2.2, and tlramust also support the requiredgats listed in section 2.6.2.

If a manager losesamership of a manager selection, this means thalvanaamager is taking

over its responsibilitiesThe old manager must release all resources it has managed and must
then destrp the windav that avned the selectionfFor example, a windav manager losingwn-
ership of WM_S2 must deselect frdBubstructureRedirect on the root winde of screen 2

before destrging the windav that avned WM_S2.

When the n& manager notices that the wind@wning the selection has been degé, it
knows that it can successfully proceed to control the resource it is planning to méritagenld
manager does not destrihe windav within a reasonable time, themenanager should check
with the user before desyiog the windav itself or killing the old manager

If a manager ants to gie p, on its evn, management of a shared resource controlled by a selec-
tion, it must do so by releasing the resources it is managing and then byidgstre windav

that avns the selectionlt should not first disen the selection, since this introduces a race condi-
tion.

Clients who are interested in kmimg when the wner of a manager selection is no longer man-
aging the corresponding shared resource should selestrtartur eNotify on the windav own-

ing the selection so thieean be notified when the windads destroyed. Clientsare warned that
after doing aGetSelectionOwnerand selecting foStructur eNotify, they should do aGetSe-
lectionOwner again to ensure that thevoer did not change after initially getting the selection
owner and before selecting f&tructur eNotify .

Immediately after a manager successfully acquineteoship of a manager selection, it should
announce its anél by sending aClientMessageevent. Thisevent should be sent using the
SendE\ent protocol request with the folldng aguments:

Argument Value
destination: the root windav of screen 0, or the root wingoof the appropriate screen
if the manager is managing a screen-specific resource
propagte: Ralse
evant-mask: Structur eNotify
event: ClientMessage
type: MANAGER
format: 32
data[0]:10  timestamp
data[1]: manageselection atom
data[2]: thewindow owning the selection
data[3]: manageselection-specific data
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data[4]: manageselection-specific data

Clients that wish to kne when a specific manager has started should seleStrfioctur eNotify
on the appropriate root windoand should vatch for the appropriate MANGER Client-
Message

3. Peerto-Peer Communication by Means of Cut Buffers

The cut lffer mechanism is much simplenttmuch less pmerful than the selection mechanism.
The selection mechanism is aetiin that it provides a link between thenmer and requestor
clients. Thecut tuffer mechanism is passi an ovner places data in a cutffer from which a
requestor retriees the data at some later time.

The cut lffers consist of eight properties on the root of screen zero, named by the predefined
atoms CUT_BJIFFERO to CUT_BIFFER7. Theseroperties must, at presentybaype

STRING and format 8A client that uses the cutffer mechanism must initially ensure that all
eight propertiesyast by usingChangePioperty requests to append zero-length data to each.

A client that stores data in the cutffers (an avner) first must rotate the ring ofitfers by plus 1
by usingRotateProperties requests to rename eaalffer; that is, CUT_B/IFFERO to
CUT_BUFFER1, CUT_RJFFERL1 to CUT_BIFFER?2, ..,and CUT_BRJFFERTY to
CUT_BUFFERO. Itthen must store the data into CUTUBFERO by using £hangePoperty
request in mod®eplace

A client that obtains data from the cutffers should use &etProperty request to retrie the
contents of CUT_BFFERO.

In response to a specific user request, a client may rotate théfeuns by minus 1 by using
RotateProperties requests to rename eaakffer; that is, CUT_BIFFER7 to CUT_BRIFFERS,
CUT_BUFFERG6 to CUT_BIFFERS, ..,and CUT_RJFFERO to CUT_BRIFFER7.

Data should be stored to the cuffbrs and the ring rotated only when requesteddpliat user
action. Userslepend on their mental model of cuiffier operation and need to be able to identify
operations that transfer data to and fro.

4. Client-to-Window-Manager Communication

To permit windav managers to perform their role of mediating the competing demands for

resources such as screen space, the clients being managed must adhere to verttims@md
must &pect the windev managers to do léwise. Thes@&orventions are ceered here from the

client’s point of view.

In general, these cuentions are sonvehat compl& and will undoubtedly change aswevin-
dow management paradigms areveleped. Thusthere is a strong biasward defining only
those comentions that are essential and that apply generally to all wimeEnagement
paradigms. Clientdesigned to run with a particular windananager can easily define \ate
protocols to add to these a@ntions, lut they must be ware that their users may decide to run
some other winde manager no matter homuch the designers of the yaie protocol are con-
vinced that thg haveseen the'one true light’ of user interfices.

It is a principle of these ceantions that a general client should neithenkmor care which win-
dow manager is running pmdeed, if one is running at all.he conentions do not support all
client functions without a wind® manager running; fon@mple, the concept of Iconic is not
directly supported by clientdf no windov manager is running, the concept of Iconic does not
apply A goal of the coventions is to mak it possible to kill and restart windomanagers with-
out loss of functionality

10 We wse the notation data[n] to indicate tHB element of the LISGTINT8, LISTofINT16, or LISfINT32 in the data field of the
ClientMessage according to the format fieldThe list is indeed from zero.
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Each windav manager will implement a particular windeananagement polic the choice of an
appropriate windew management policfor the uses drcumstances is not one for an ividual
client to male kut will be made by the user or the usey/stem administratorThis does not
exclude the possibility of writing clients that use avgiie protocol to restrict themsels to oper
ating only under a specific windomanager Rather it merely ensures that no claim of general
utility is made for such programs.

For example, the claim is often mad&he client I'm writing is important, and it needs to be on
top” Perhaps it is important when it is being run in earnest, and it should then be run under the
control of a winder manager that recognizéesriportant” windows through some préte proto-

col and ensures that thare on top. However, imagine, for gample, that theimportant” client

is being debgged. Then, ensurirtbat it is alvays on top is no longer the appropriate wiwdo
management polic and it should be run under a windeonanager that alles other windws (for
example, the dalmgger) to appear on top.

4.1. Client's Actions

In general, the object of the Xe¥sion 11 design is that clients should,arsas possible, do
exactly what thg would do in the absence of a windmanagerexcept for the follwing:

» Hinting to the windav manager about the resourcesytiuld like to obtain

»  Cooperating with the winde manager by accepting the resourcey tire allocated een if
they are not those requested

» Being prepared for resource allocations to changeydirae

4.1.1. Cerating a Top-Level Window

A client’stop-level windowis a windav whose werride-redirect attribte isFalse. It must either
be a child of a root windg or it must hae been a child of a root windoimmediately prior to
having been reparented by the windmanager If the client reparents the wingaway from
the root, the windwe is o longer a top-heel window; but it can become a top¥d window again
if the client reparents it back to the root.

A client usually vould expect to create its topsel windows as children of one or more of the
root windavs by using some boilerplate ékhe folloving:

win = XCreateSimple\Wdow(dpy, DefaultRoot\Window(dpy), xsh.x, xsh.y
xsh.width, xsh.height, bviod, bg);

If a particular one of the root winds was required, hgever, it could use something likthe fol-
lowing:

win = XCreateSimple\Mdow(dpy, RootWindow(dpy, screen), xsh.x, xsh,y
xsh.width, xsh.height, bviod, bg);

Ideally, it should be possible toverride the choice of a root windoand allav clients (including
window managers) to treat a nonroot windes a seudo-root. Thisvould allow, for example,
the testing of winde managers and the use of application-specific winohanagers to control
the subwindws ovned by the members of a related suite of cliebising so properly requires
an «tension, the design of which is under study

From the cliens point of view, the windav manager will rgard its top-level window as keing in
one of three states:

. Normal
. Iconic
. Withdravn

Newly created windws start in the Withdrawn state. Transitions between states happen when the
top-level window is mapped and unmapped and when the wind@nager recges certain
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messages. df further details, see sections 4.1.2.4 and 4.1.4.

4.1.2. ClientProperties

Once the client has one or more topelevindows, it should place properties on those windo

to inform the windw manager of the bekgor that the client desiredVindov managers will
assume alues thg find cormvenient for aly of these properties that are not supplied; clients that
depend on particularlues mustxplicitly supply them. The windav manager will not change
properties written by the client.

The windav manager will @amine the contents of these properties when the wimakkes the
transition from the Whdrawn state and will monitor some properties for changes while the win-
dow is in the Iconic or Normal stateWhen the client changes one of these properties, it must use
Replacemode to @erwrite the entire property with medata; the winde manager will retain no
memory of the old alue of the propertyAll fields of the property must be set to suitatdéues

in a singleReplacemode ChangePioperty request. Thignsures that the full contents of the
property will be mailable to a nev window manager if the)asting one crashes, if it is shutwio

and restarted, or if the session needs to be shut dod restarted by the session manager

Corvention

Clients writing or revriting window manager properties must ensure that the entire
content of each property remairedid at all times.

Some of these properties may contain the IDs of resources, such agsvorquxmaps.Clients
should ensure that these resourcéstdor at least as long as the wimdon which the property
resides.

If these properties are longer thaqpected, clients should ignore the remainder of the property
Extending these properties is resshto the X Consortium; psite extensions to them are forbid-
den. Pwate additional communication between clients and wind@nagers should takdace
using separate propertieshe only eception to this rule is the WM_RER OCOLS property
which may be of arbitrary length and which may contain atoms representiaig priotocols

(see section 4.1.2.7).

The net sections describe each of the properties the clients need to set, iflgyrare summa-
rized in the table in section 4.4.

4.1.2.1. WM_MNME Pr operty

The WM_NAME property is an uninterpreted string that the clieabts the winde manager to
display in association with the winddfor example, in a winde headline bar).

The encoding used for this string (and all other uninterpreted string properties) is implied by the
type of the propertyThe type atoms to be used for this purpose are described in section 2.7.1.

Window managers arexpected to mak an effort to display this informationSimply ignoring
WM_NAME is not acceptable betiar. Clients can assume that at least the first part of this
string is visible to the user and that if the information is not visible to theitiselrecause the
user has tadn an &plicit action to mak it invisible.

On the other hand, there is no guarantee that the user can see theAWKIsifing even if the
window manager supports windoheadlines. Theiser may hee daced the headline Bfcreen

or have wvered it by other windas. WM_NAME should not be used for application-critical
information or to announce asynchronous changes of an applisatate’ that require timely

user responseThe expected uses are to permit the user to identify one of a number of instances
of the same client and to ptide the user with noncritical state information.

Even windav managers that support headline bars will place some limit on the length of the
WM_NAME string that can be visible; brigy here will pay dvidends.
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4.1.2.2. WM_ICON_NAME Pr operty

The WM_ICON_MME property is an uninterpreted string that the clieabts to be displayed
in association with the winsowhen it is iconified (for @ample, in an icon label)ln other
respects, including the type, it is similar to WMAME. For obvious geometric reasonsufer
characters will normally be visible in WM_ICONAME than WM_NAME.

Clients should not attempt to display this string in their icon pixmaps or wi)datherthey
should rely on the winde manager to do so.

4.1.2.3. WM_NORMAL_HINTS Property

The type of the WM_NORMAL_HINTS property is WM_SIZE_HINT8s contents are as fol-
lows:

Field Type Comments

flags CARD32 (see the nd table)

pad 4*CARD32 For backwards compatibility
min_width INT32 If missing, assume base_width
min_height INT32 If missing, assume base_height
max_width INT32

max_height INT32

width_inc INT32

height_inc INT32

min_aspect (INT32,INT32)

max_aspect (INT32,INT32)

base_ width INT32 If missing, assume min_width
base_height INT32 If missing, assume min_height
win_gravity INT32 If missing, assum&lorthW est

The WM_SIZE_HINTS.flags bit definitions are as folk

Name \alue Field

USPosition 1 Userspecified x, y

USSize 2 Userspecified width, height
PPosition 4 Program-specified position

PSize 8 Program-specified size

PMinSize 16 Program-specifieghinimum size
PMaxSize 32 Program-specifieghaximum size
PResizelnc 64 Program-specifiesize increments
PAspect 128 Program-specifieiin and max aspect ratios
PBaseSize 256 Program-specifidohse size
PWinGravity 512 Program-specifiedindow gravity

To indicate that the size and position of the windarhen a transition from the kddravn state
occurs) vas specified by the usdhe client should set thdSPosition and USSizeflags, which
allow a window manager to kne that the user specifically ask where the winde should be
placed or ha the windav should be sized and that further interaction is superfludosndicate
that it was specified by the client withoutyamser irvolvement, the client should sePosition
andPSize

The size specifiers refer to the width and height of the dismdow excluding borders.
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The win_graity may be ap of the \alues specified for WINGRATY in the core protocol
except forUnmap: NorthWest (1), North (2), NorthEast (3), West (4), Center (5), East (6),
SouthWest (7), South (8), andSouthEast(9). It specifies hav and whether the client winao
wants to be shifted to makoom for the winder manager frame.

If the win_gravity is Static, the windav manager frame is positioned so that the inside border of
the client windav inside the frame is in the same position on the screen as ivien the client
requested the transition fromithtdravn state.Other \alues of win_graity specify a windv ref-
erence pointFor NorthWest, NorthEast, SouthWest, and SouthEastthe reference point is

the specified outer corner of the wimd{on the outside border edgdjor North, South, East,

and West the reference point is the center of the specified outer edge of thenioodier For
Center the reference point is the center of the wimdd@he reference point of the windanan-

ager frame is placed at the location on the screen where the reference point of the cliemt windo
was when the client requested the transition fronithdfavn state.

The min_width and min_height elements specify the minimum size that thewvoaicbe for

the client to be usefulThe max_width and max_height elements specify the maximum Bie.
base_width and base_height elements in conjunction with width_inc and height_inc define an
arithmetic progression of preferred windwidths and heights for non-gaive integersi andj:

Osfont]l]ize]u'width R][eq] baseR]_width R][pl] R](i R][mu] widthR]_incR])0rfont]
Osfont]l]ize]u’height R][eq] baseR]_height R][pl] R](j R][mu] heightR]_incR])O0rfont]

Window managers are encouraged to uaedj instead of width and height in reporting windo
sizes to userslf a base size is not primled, the minimum size is to be used in its place and vice
versa.

The min_aspect and max_aspect fields are fractions with the numerator first and the denominator
second, and tlyedllow a dient to specify the range of aspect ratios it prefé¥dndonv managers

that honor aspect ratios shouldeahto account the base size in determining the preferred win-

dow size. Ifa base size is praded along with the aspect ratio fields, the base size should be sub-
tracted from the winde size prior to checking that the aspect ratidsf in range.If a base size is

not provided, nothing should be subtracted from the wimdize. (Theminimum size is not to be

used in place of the base size for this purpose.)

4.1.2.4. WM_HINTS Property

The WM_HINTS property (whose type is WM_HINTS) is used to communicate to thewindo
manager It conveys the information the winde manager needs other than the wiwdgometry
which is aailable from the windur itself; the constraints on that geometrhich is aailable

from the WM_NORMAL_HINTS structure; andakious strings, which need separate properties,
such as WM_MKME. Thecontents of the properties are as falo

Field Type Comments

flags CARD32 (see the nd table)

input CARD32  The clients input model
initial_state CARD32 The state when first mapped

icon_pixmap PIXMAP  The pixmap for the icon image
icon_windav WINDOW  The windav for the icon image

icon_x INT32 The icon location
icon_y INT32
icon_mask PIXMAP  The mask for the icon shape

window_group  WINDQVN  The ID of the group leader windo
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The WM_HINTS.flags bit definitions are as folls:

Name \alue Field

InputHint 1 input

StateHint 2 initial_state
IconPixmapHint 4 icon_pixmap
IconWindowHint 8 icon_windav
IconPositionHint 16 icon_x& icon_y
IconMaskHint 32 icon_mask
WindowGroupHint 64 windav_group
MessageHint 128 (thishit is obsolete)
UrgencyHint 256 ugeny

Window managers are free to assumewvaniient values for all fields of the WM_HINTS property
if a window is mapped without one.

The input field is used to communicate to the wimdaanager the input focus model used by the
client (see section 4.1.7).

Clients with the Globally Actie and No Input models should set the input flagrébse. Clients
with the Rissve and Locally Active models should set the input flag Toue.

From the cliens point of view, the windav manager will rgard the clients top-level window as
being in one of three states:

. Normal
. Iconic
. Withdravn

The semantics of these states are described in section Melvlly created windws start in the
Withdrawn state. Transitions between states happen when a t@bséndow is mapped and
unmapped and when the widonanager recees certain messages.

The \alue of the initial_state field determines the state the client wishes to be in at the time the
top-level window is mapped from the thdrawn state, as sk in the follaving table:

State Value Comments
NormalState 1 The windav is visible.
IconicState 3 The icon is visible.

The icon_pixmap field may specify a pixmap to be used as anT¢os.pixmap should be:

*  One of the sizes specified in the WM_ICON_SIZE property on the rootiisiisgsee sec-
tion 4.1.3.2).

» 1-bit deep. The windav manager will select, through the dafts database, suitable back-
ground (for the 0 bits) and fayeound (for the 1 bits) colorsThese dedults can, of course,
specify diferent colors for the icons of €&fent clients.

The icon_mask specifies which pig of the icon_pixmap should be used as the icorwialp
for icons to appear nonrectangular

The icon_windw field is the ID of a windw the client vants used as its icoMost, tut not all,
window managers will support icon winds. Thosdhat do not are ligly to hae a ser inter
face in which small windes that behee like icons are completely inappropriat€lients should
not attempt to remedy the omission bgriking around it.
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Clients that need more capabilities from the icons than a simple 2-color bitmap should use icon
windows. Ruledor clients that do are set out in section 4.1.9.

The (icon_x,icon_y) coordinate is a hint to the wiwdoanager as to where it should position the
icon. Thepolicies of the windev manager control the positioning of icons, so clients should not
depend on attention being paid to this hint.

The windav_group field lets the client specify that this windaelongs to a group of wines.
An example is a single client manipulating multiple children of the root windo

Corventions

1. Thewindow_group field should be set to the ID of the group lea@ke windav
group leader may be a winddhat ists only for that purpose; a placeholder group
leader of this kind wuld never be mapped either by the client or by the wimdo
manager

2. Theproperties of the winde group leader are those for the group as a whole (for
example, the icon to be siva when the entire group is iconified).

Windowv managers may pvide facilities for manipulating the group as a who@ients, at pre-
sent, hge ro way to operate on the group as a whole.

The messages bit, if set in the flags field, indicates that the client is using an obsolete windo
manager communication protoddirather than the WM_RBRTOCOLS mechanism of section
4.1.2.7.

The UrgencyHint flag, if set in the flags field, indicates that the client deems the wiooio-
tents to be went, requiring the timely response of the uddre windav manager must mak
some efort to drawv the users dtention to this winde while this flag is setThe windav man-
ager must also monitor the state of this flag for the entire time thewisdo the Normal or
Iconic state and must talgpropriate action when the state of the flag changhs.flag is other
wise independent of the windés gate; in particularthe windav manager is not required to
deiconify the windw if the client sets the flag on an Iconic windcClients must preide some
means by which the user can causeldhgencyHint flag to be set to zero or the wirvddo be
withdravn. Theusers action can either mitigte the actual condition that made the wimdo
urgent, or it can merely shutfadhe alarm.

Rationale

This mechanism is useful for alarm dialog es»r reminder windes, in cases
where mapping the winegois not enough (e.g., in the presence of multirkspace

or virtual desktop winde managers), and where using arervide-redirect windw

is too intrusve. For example, the winde manager may attract attention to agemt
window by adding an indicator to its title bar or its icodWindonvy managers may also
take additional action for a windae that is n&ly urgent, such as by flashing its icon
(if the windaw is iconic) or by raising it to the top of the stack.

4.1.2.5. WM_CLASSProperty

The WM_CLASS property (of type STRING without control characters) contamsdmsecu-

tive rull-terminated stringsThese specify the Instance and Class names to be used by both the
client and the winde manager for looking up resources for the application or as identifying
information. Thisproperty must be present when the windeaves the Withdravn state and

may be changed only while the windds in the Withdrawn state.Window managers may

11 This obsolete protocol as described in the July 27, 1988, draft of the ICCGMndows using it can also be detected because their
WM_HINTS properties are 4 bytes longer thapected. Vihdow managers are free to support clients using the obsolete protocol in a back-
wards compatibility mode.
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examine the property only when thgtart up and when the winddeaves the Wthdrawvn state,
but there should be no need for a client to change its state dynamically

The two grings, respectily, are:

* A string that names the particular instance of the application to which the clienwvifsat o
this windav belongs. Resourcdhlat are specified by instance namernde ary resources
that are specified by class nantestance hames can be specified by the user in an operat-
ing-system specific manne®n POSIX-conformant systems, the foNng corventions are
used:

- If ““~name NAME"’ i s gven on the command line, AME is used as the instance
name.

- Otherwise, if the evironment \ariable RESOURCE_AME is set, its alue will be
used as the instance name.

- Otherwise, the trailing part of the name used tole the program (ayv[0] stripped
of ary directory names) is used as the instance name.

» A string that names the general class of applications to which the clienvtigathas win-
dow belongs. Resourcedhat are specified by class apply to all applications that ha
same class namé&lass names are specified by the application wriigamples of com-
monly used class names includemacs’, ‘‘XTerm’, *‘XClock’’, ‘““XLoad”, and so on.

Note that WM_CLASS strings are null-terminated and, thuterdifom the general coentions
that STRING properties are null-separatéthis inconsistengcis necessary for backavds com-
patibility.

4.1.2.6. WM_TRANSIENT_FOR Property

The WM_TRANSIENT_FOR property (of type WINDA) contains the ID of another topvks
window. The implication is that this winaois a pp-up on behalf of the named windaend
window managers may decide not to decorate transient wis@o may treat them diérently in
other vays. Inparticular window managers should presentwig mapped WM_TRAN-
SIENT_FOR windws without requiring anuser interaction,\en if mapping top-lgel windows
normally does require interactiolialogue bors, for @ample, are anample of windavs that
should hae WM_TRANSIENT_FOR set.

It is important not to confuse WM_TRANSIENT_FOR witheride-redirect. WM_TRAN-
SIENT_FOR should be used in those cases where the pointer is not grabbed while theisvindo
mapped (in other wrds, if other windws are allaved to be actie while the transient is up)f

other windevs must be preented from processing input (fok@mple, when implementing pop-

up menus), useverride-redirect and grab the pointer while the wiwde mapped.

4.1.2.7. WM_PROTOCOLS Property

The WM_PROTOCOLS property (of type FOM) is a list of atoms.Each atom identifies a com-
munication protocol between the client and the wimdmnager in which the client is willing to
participate. Atomgan identify both standard protocols and/ate protocols specific to indi-
ual windav managers.

All the protocols in which a client camhnteer to ta& part involve the windav manager sending
the client aClientMessageevent and the client taking appropriate actidfor details of the con-
tents of the eent, see section 4.2.8n each case, the protocol transactions are initiated by the
window manager

The WM_PROTOCOLS property is not requiredf it is not present, the client does naant to
participate in apwindow manager protocols.

The X Consortium will maintain a géstry of protocols toid collisions in the name space.
The following table lists the protocols thatugaleen defined to date.
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Protocol Section Purpose

WM_TAKE_FOCUS 4.1.7 Assignment of input focus
WM_SAVE_YOURSELF AppendiXC  Saveclient state request (deprecated)
WM_DELETE_WINDOWV 4.2.8.1 Requedb delete top-leel window

It is expected that this table will gnoover time.

4.1.2.8. WM_COLORMAP_WINDOWS Property

The WM_COLORMAP_WINDQVS property (of type WIND@W/) on a top-leel window is a

list of the IDs of windws that may need colormaps installed thdedifrom the colormap of the
top-level window. The windav manager will vatch this list of windars for changes in their col-
ormap attrilbntes. Thaop-level window is dways (implicitly or eplicitly) on the watch list. For
the details of this mechanism, see section 4.1.8.

4.1.2.9. WM_CLIENT_MACHINE Property

The client should set the WM_CLIENT_MAINE property (of one of the TEXT types) to a
string that forms the name of the machine running the client as seen from the machine running the
sener.

4.1.3. Window Manager Properties

The properties that were described in thevipres section are those that the client is responsible
for maintaining on its top-ieel windows. Thissection describes the properties that the windo
manager places on cliesitop-level windows and on the root.

4.1.3.1. WM_SRATE Property

The windav manager will place a WM_S\TE property (of type WM_SATE) on each top-iel
client windaw that is not in the \ithdravn state. Top-level windows in the Vithdrawn state may
or may not hee the WM_STATE property Once the top-leel window has been withdkan, the
client may re-use it for another purposgients that do so should rer@the WM_STRTE prop-
erty if it is still present.

Some clients (such aprop) will ask the user to clickwer a window on which the program is to
operate. ypically, the intent is for this to be a topvkt window. To find a top-leel window,

clients should search the wingdierarcly beneath the selected location for a wiwdaith the
WM_STATE property This search must be recwsiin order to ceer all window manager
reparenting possibilitieslf no window with a WM_STATE property is found, it is recommended
that programs use a mapped child-of-root wimdicone is present beneath the selected location.

The contents of the WM_@&TE property are defined as folls:
Field Type Comments

state CARD32 (see the nd table)
icon WINDOW  ID of icon windav

The following table lists the WM_SAT E.state ®alues:
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State \alue

WithdrawnState 0
NormalState 1
IconicState 3

Adding other fields to this property is resesvto the X ConsortiumValues for the state field
other than those defined in the ebdable are reseed for use by the X Consortium.

The state field describes the wimdmanagers idea of the state the wingas in, which may not
match the cliens idea aspressed in the initial_state field of the WM_HINTS property (for

example, if the user has askthe winda manager to iconify the windvg). If it is NormalState,
the windav manager beliees the client should be animating its winvdolf it is IconicState, the

client should animate its icon wingo In dther state, clients should be prepared to handgie-e
sure @ents from either windw.

When the windw is withdravn, the windev manager will either change the state fighdilue to
WithdrawnState or it will remove the WM_STATE property entirely

The icon field should contain the wingdD of the windav that the windw manager uses as the
icon for the windw on which this property is setf no such windw exists, the icon field should
be None. Note that this winde could be lit is not necessarily the same windas the icon
window that the client may k& gecified in its WM_HINTS propertyThe WM_STRTE icon
may be a winde that the windw manager has supplied and that contains the di@ath

pixmap, or it may be an ancestor of the clemon windav.

4.1.3.2. WM_ICON_SIZE Property

A windowv manager that wishes to place constraints on the sizes of icon pixmaps and/evsvindo
should place a property called WM_ICON_SIZE on the rddte contents of this property are
listed in the follaving table.

Field Type Comments

min_width CARD32 The data for the icon size series
min_height CARD32
max_width  CARD32
max_height CARD32
width_inc CARD32
height_inc CARD32

For more details see section 14.1.1iib — C Languae X hterface

4.1.4. ChangingWindow State

From the cliens point of view, the windav manager will rgard each of the clierg’top-level
windows as being in one of three states, whose semantics are asfollo

*  NormalState — The clients top-level window is viewable.

* IconicState — The clients top-level window is iconic (whateger that means for this windo
manager). Thelient can assume that its topdkewindow is not viewable, its icon_winda
(if any) will be viewable and, &iling that, its icon_pixmap (if an or its WM_ICON_MME
will be displayed.

*  WithdrawnState — Neither the cliens top-level window nor its icon is visible.

In fact, the windew manager may implement states with semantics other than those described
above. For example, a winde manager might implement a concept of ‘@amactive” state in
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which an infrequently used clieatvindow would be represented as a string in a meBuwt this
state is imisible to the client, which wuld see itself merely as being in the Iconic state.

Newly created top-leel windows are in the WWhdrawn state.Once the winde has been pro-
vided with suitable properties, the client is free to change its state agsfollo

e Withdravn —» Normal — The client should map the windavith WM_HINTS.initial_state
being NormalState.

»  Withdravn - Iconic — The client should map the windavith WM_HINTS.initial_state
beingIconicState.

* Normal - Iconic — The client should sendGlientMessageevent as described later in this
section.

* Normal - Withdravn — The client should unmap the windand follow it with a synthetic
UnmapNotify event as described later in this section.

* Iconic - Normal — The client should map the windoThe contents of WM_HINTS.ini-
tial_state are irrel@nt in this case.

* Iconic - Withdravn — The client should unmap the windand follow it with a synthetic
UnmapNotify event as described later in this section.

Only the client can &kct a transition into or out of theithdravn state.Once a cliens window
has left the Whdrawvn state, the winde will be mapped if it is in the Normal state and the win-
dow will be unmapped if it is in the Iconic statReparenting winde managers must unmap the
client’s window when it is in the Iconic stateyen if an ancestor winde being unmapped ren-
ders the cliens window unviewable. Corversely if a reparenting winde manager renders the
client’s window unviewable by unmapping an ancesttire clients window is by definition in the
Iconic state and must also be unmapped.

Advice to Implementors

Clients can select fdstructur eNotify on their top-leel windows to track transitions
between Normal and Iconic statdReceipt of aMapNotify event will indicate a
transition to the Normal state, and receipt ofarmapNotify event will indicate a
transition to the Iconic state.

When changing the state of the windm Withdrawn, the client must (in addition to unmapping
the windav) send a synthetitlnmapNotify event by using aSendEwent request with the fol-
lowing aguments:

Argument Value
destination: Theoot
propagte: False
event-mask: (SubstructureRedirect|SubstructureNotify)
event: anUnmapNotify with:
evant: Theroot
window: Thewindow itself
from-configure: False
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Rationale

The reason for requiring the client to send a synthdtimapNotify event is to

ensure that the wingdomanager gets some notification of the clieigksire to

change state ven though the winder may already be unmapped when the desire is
expressed.

Advice to Implementors

For compatibility with obsolete clients, windomanagers should trigger the transi-
tion to the Wthdrawn state on the reddlnmapNotify rather than &iting for the syn-
thetic one.They should also trigger the transition if fheeceve a yntheticUnmap-
Notify on a windev for which thg havenot yet receied a real UnmapNotify .

When a client withdnas a windav, the windav manager will then update or rerethe
WM_STATE property as described in section 4.1.3Clients that vant to re-use a client windo
(e.g., by mapping it a&in or reparenting it elgghere) after withdnaing it must vait for the with-
drawal to be complete before proceedinghe preferred method for doing this is for clients to
wait for the windav manager to update or renethe WM_STATE property!2

If the transition is from the Normal to the Iconic state, the client should s€lidraMessage
event to the root with:

*  Window == the windav to be iconified

«  Type!3==the atom WM_CHANGE_SATE
» Format == 32

» Data[0] == IconicState

Rationale

The format of thisClientMessageevent does not match the format of
ClientMessagesdn section 4.2.8.This is because tlygre sent by the windo
manager to clients, and this message is sent by clients to theawirattager

Other \alues of data]0] are resex¥ for future gtensions to these ceentions. Theparameters of
the SendEent request should be those described for the synthetmapNotify event.

Advice to Implementors

Clients can also select fifi sibilityChange events on their top-beel or icon win-
dows. The will then receie aVisibilityNotify (state==FullyObscuredyent when
the windav concerned becomes completely obscuneash ¢hough mapped (and thus,
perhaps a aste of time to update) andvasibilityNotify (state!=FullyObscured)
evant when it becomesven partly viewable.

12 Earlier ersions of these cuentions prohibited clients from reading the WM ASE property Clients operating under the earlier
corventions used the technique of trackiRgparentNotify events to wvait for the top-lgel window to be reparented back to the root win-
dow. This is still a alid technique; heoever, it works only for reparenting winsdomanagers, and the WM_BTE technique is to be pre-
ferred.

13 The type field of theClientMessageevent (called the message_type field by Xlib) should not be confused with the code field of the
event itself, which will hae the \alue 33 ClientMessagg.
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Advice to Implementors

When a windw makes a transition from the Normal state to either the Iconic or the
Withdrawn state, clients should bavare that the winde manager may maktran-
sients for this windw inaccessible. Clienthould not rely on transient winde

being aailable to the user when the transiemin@r windav is not in the Normal

state. Whenvithdrawing a windav, dients are advised to withdsetransients for the
window.

4.1.5. Configuringthe Window

Clients can resize and reposition their togelevindows by using theConfigureWindow
request. Thattributes of the windw that can be altered with this request are asvi@lio

*  The [x,y] location of the winde’s uper left-outer corner

*  The [width,height] of the inner ggon of the winda (excluding borders)
*  The border width of the winao

The windav's position in the stack

The coordinate system in which the locationxigressed is that of the root (irrespeetd any
reparenting that may fi@ accurred). Thdorder width to be used and win_gts position hint

to be used are those most recently requested by the clibent configure requests are inter

preted by the winde manager in the same manner as the initial windgeometry mapped from

the Withdrawn state, as described in section 4.1.Z8ents must bewaare that there is no guar
antee that the windomanager will allocate them the requested size or location and must be pre-
pared to deal with arsize and locationIf the windov manager decides to respond t€anfig-
ureRequestrequest by:

. Not changing the size, location, border width, or stacking order of the wyiatchhl.

A client will receve a gnthetic ConfigureNotify event that describes the (unchanged)
geometry of the winde. The (x,y) coordinates will be in the root coordinate system,
adjusted for the border width the client requested, irresjgedtany reparenting that has
taken place.The border_width will be the border width the client requestéut client will
not receve a eal ConfigureNotify event because no change has actuallgtafilace.

*  Moving or restacking the wind@owithout resizing it or changing its border width.

A client will receve a gnthetic ConfigureNotify event following the change that describes
the nev geometry of the winde. The eent’s (X,y) coordinates will be in the root coordi-
nate system adjusted for the border width the client requestetlborder_width will be the
border width the client requeste@he client may not rece a eal ConfigureNotify event
that describes this change because the windanager may hea reparented the topuel
window. If the client does reces a eal event, the syntheticwvent will follow the real one.

* Resizing the winde or changing its border width (gerdless of whether the windowas
also meed or restacled).

A client that has selected f&tructur eNotify events will receve a eal ConfigureNotify
event. Notethat the coordinates in thigaent are relatie to the parent, which may not be the
root if the windav has been reparentedhe coordinates will reflect the actual border width
of the windav (which the winder manager may he changed). Th&r anslate-

Coordinates request can be used to gert the coordinates if required.

The general rule is that coordinates in I€ahfigureNotify events are in the parestyace; in
synthetic gents, the are in the root space.
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Advice to Implementors

Clients cannot distinguish between the case where avepalendow is resized and
moved from the case where the windas resized ot not mwed, since a reaCon-
figureNotify event will be receved in both casesClients that are concerned with
keeping track of the absolute position of a topelevindow should keep a piece of
state indicating whether there certain of its positionUpon receipt of a realon-
figureNotify event on the top-leel window, the client should note that the position is
unknavn. Uponreceipt of a syntheti€onfigureNotify event, the client should note
the position as knn, using the position in thizvent. If the client recefes a
KeyPress KeyRelease ButtonPress ButtonRelease MotionNotify ,

EnterNotify , or LeaveNotify event on the windws (or on aly descendant), the
client can deduce the topvk window’s position from the diierence between the
(event-x, event-y) and (root-X, root-y) coordinates in thesergs. Onlywhen the
position is unknan does the client need to use franslateCoordinatesrequest to
find the position of a top-lel window.

Clients should beveare that their borders may not be visibl&indonv managers are free to use
reparenting techniques to decorate cletup-level windows with borders containing titlegon-
trols, and other details to maintain a consistent look-and-Fettley do, they are likely to over-
ride the cliens a@tempts to set the border width and set it to z&lents, therefore, should not
depend on the topatel window’s border being visible or use it to displayyasritical informa-
tion. Otherwindow managers will allar the top-lerel windows border to be visible.

Convention

Clients should set the desirealve of the bordewidth attritute on allConfig-
ureWindow requests towaid a race condition.

Clients that change their position in the stack musiNzeeathat thg may have been reparented,
which means that windges that used to be siblings no longer ddsing a nonsibling as the sib-
ling parameter on &onfigureWindow request will cause an error

Convention

Clients that use €onfigureWindow request to request a change in their position in
the stack should do so usiihpne in the sibling field.

Clients that must position themsesvin the stack relat o some windev that was originally a
sibling must do the€ConfigureWindow request (in case tii@re running under a nonreparenting
window manager), be prepared to deal with a resulting eginar then follav with a synthetic
ConfigureRequestevent by irvoking a SendEwent request with the follwing aguments:

Argument Value
destination: Theoot
propagte: False
event-mask: (SubstructureRedirect|SubstructureNotify)
event: a ConfigureRequest
with:
evant: Theroot
window: Thewindow itself

Other parameters from thgonfigureWindow request
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Windov managers are in gicase free to position winge in the stack as thiesee fit, and so
clients should not rely on ree@ig the stacking order tiidnaverequested. Clientshould ignore
the abee-sibling field of both real and synthef@onfigureNotify events recered on their top-
level windows because this field may not contain useful information.

4.1.6. ChangingWindow Attrib utes

The attrilutes that may be supplied when a wiwde aeated may be changed by using the
ChangeWndowAttrib utesrequest. Thevindow attributes are listed in the follding table:

Attrib ute Private to Client
Background pixmap Yes
Background piel Yes
Border pixmap Yes
Border piel Yes
Bit gravity Yes
Window gravity No
Backing-store hint Yes
Save-under hint No
Event mask No
Do-not-propagte mask Yes
Override-redirect flag No
Colormap es
Cursor es

Most attriutes are pviate to the client and will neer be interfered with by the windw manager
For the attrilutes that are not pate to the client:

The windav manager is free toverride the windw gravity; a reparenting wind® manager
may want to set the top-el window’s window gravity for its ovn purposes.

» Clients are free to set thevsaunder hint on their top-l&l windows, tut they must be ware
that the hint may beverridden by the winde manager

* Windows, in efect, have per-client ezent masks, and so, clients may select for wieate
evants are covenient irrespectie d any events the windw manager is selecting foiThere
are some\ents for which only one client at a time may seleat,the windev manager
should not select for them onyaof the clients windows.

» Clients can set\@rride-redirect on top-lesl windows kut are encouraged not to do s@ept
as described in sections 4.1.10 and 4.2.9.

4.1.7. InputFocus
There are four models of input handling:

* No Input — The client nger expects leyboard input. An example vould bexload or another
output-only client.

» Passve Input — The clientxgects lkeyboard input bt never explicitly sets the input focus.

An example vould be a simple client with no subwings, which will accept input ifPoint-
erRoot mode or when the wingdomanager sets the input focus to its togelevindow (in
click-to-type mode).

» Locally Active Input — The client)gects leyboard input andlicitly sets the input focus,
but it only does so when one of its wingle already has the focus\n example would be a
client with subwindws defining arious data entry fields that usesx<Nand Pre keys to
move the input focus between the fields.does so when its topuel window has acquired
the focus inPointerRoot mode or when the windomanager sets the input focus to its top-
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level window (in click-to-type mode).

»  Globally Active Input — The clientxgects lkeyboard input andlicitly sets the input focus,
even when it is in windavs the client does notvm. Anexample would be a client with a
scroll bar that \ants to allev users to scroll the wingdowithout disturbing the input focus
evan ifitis in some other windw. It wants to acquire the input focus when the user clicks in
the scrolled rgion kut not when the user clicks in the scroll bar its@lfus, it wants to pre-
vent the windev manager from setting the input focus ty afits windavs.

The four input models and the correspondialygs of the input field and the presence or absence
of the WM_TAKE_FOCUS atom in the WM_RBRITOCOLS property are listed in the folling
table:

Input Model Input Field WM_TAKE_FOCUS
No Input False Absent
Passive True Absent
Locally Active True Present
Globally Active False Present

Passive and Locally Active dients set the input field of WM_HINTS f&r ue, which indicates
that the require windev manager assistanda acquiring the input focusNo Input and Globally
Active dients set the input field tBalse, which requests that the wingtlananager not set the
input focus to their top-iesl window.

Clients that use 8etlnputFocusrequest must set the time field to the timestamp ofube e
that caused them to make attempt.This cannot be &ocusin event because tlyedo not have
timestamps. Clienthay also acquire the focus without a correspondnterNotify . Note that
clients must not us€urr entTime in the time field.

Clients using the Globally Aaté model can only use SetinputFocusrequest to acquire the
input focus when thedo not already hee it on receipt of one of the follging events:

. ButtonPress

*  ButtonRelease

»  Passve-grabbedKeyPress

» Passie-grabbedKkeyRelease

In general, clients should/i@id using passie-grabbed ky esents for this purpose xeept when
they are unaoidable (as, forxxample, a selection tool that establishes a paggab on the &ys
that cut, copy, or paste).

The method by which the user commands the wingianager to set the focus to a windie up
to the windev manager For example, clients cannot determine whethey thél see the click
that transfers the focus.

Windows with the atom WM_AKE_FOCUS in their WM_PRTOCOLS property may reca a
ClientMessageevent from the winda manager (as described in section 4.2.8) with
WM_TAKE_FOCUS in its data[0] field and @hd timestamp (i.e., naEurr entTime) in its
data[1] field. If they want the focus, theshould respond with &etinputFocusrequest with its
window field set to the windme of theirs that last had the input focus or to theiad#finput win-
dow, and the time field set to the timestamp in the messkgefurther information, see section
4.2.7.

A client could receie WM_TAKE_FOCUS when opening from an icon or when the user has
clicked outside the topakel window in an area that indicates to the windananager that it
should assign the focus (faxample, clicking in the headline bar can be used to assign the focus).

The goal is to support windomanagers that ant to assign the input focus to a topelavindow
in such a \ay that the top-leel window either can assign it to one of its subwimgoor can
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decline the der of the focus.For example, a clock or ax¢editor with no currently open frames
might not vant to tale focus &en though the winder manager generally belies that clients
should tak the input focus after being deiconified or raised.

Clients that set the input focus need to decidalaevfor the reert-to field of theSetinputFocus
request. Thisletermines the betiar of the input focus if the windothe focus has been set to
becomes not vigable. Thevalue can be anof the folloving:

»  Parent - In general, clients should use thislie when assigning focus to one of their sub-
windows. Unmappinghe subwindw will cause focus to kert to the parent, which is prob-
ably what you want.

* PainterRoot — Using this alue with a click-to-type focus management pol&ads to race
conditions because the winddecoming umiewable may coincide with the winsoman-
ager deciding to me the focus elsghere.

* None - Using this alue causes problems if the windmanager reparents the wirnvdces
most windev managers will, and then crashélhe input focus will beNone, and there will
probably be no ay to change it.

Note that neithePaointerRoot nor None is really safe to use.

Corvention

Clients that imoke aSetlnputFocusrequest should set theveet-to agument to
Parent.

A corvention is also required for clients thaamt to gve up the input focus.There is no safe
value set for them to set the input focus to; therefore, sheuld ignore input material.

Cornvention

Clients should not ge W the input focus of theirven volition. They should ignore
input that thg receve instead.

4.1.8. Colormaps

The windav manager is responsible for installing and uninstalling colormaps on behalf of clients
with top-level windows that the wind@ manager manages.

Clients proide the windav manager with hints as to which colormaps to install and uninstall.
Clients must not install or uninstall colormaps themeselexcept under the circumstances noted
below). Whena dient’s top-level window gets the colormap focus (as a result of wiateol-
ormap focus poligis implemented by the windomanager), the winde manager will ensure
that one or more of the clieattolormaps are installed.

Clients whose top-lel windows and subwindes all use the same colormap should set its ID in
the colormap field of the topyd window’s atributes. Thg should not set a WM_COL-
ORMAP_WINDOWS property on the topael window. If they want to change the colormap,
they should change the topyd window’s wlormap attrilute. Thewindow manager will track
changes to the wineds colormap attrilnte and install colormaps as appropriate.

Clients that create wines can use thealue CopyFromParent to inherit their parens’ ol-
ormap. Whdow managers will ensure that the root wimds wlormap field contains a colormap
that is suitable for clients to inheriln particular the colormap will preide distinguishable col-
ors for BlackPixel and WhitePixel.

Top-level windows that hae sibwindows or override-redirect pop-up windes whose colormap
requirements diér from the top-leel window should hae a WM_COLORMAP_WINDOWS
property This property contains a list of IDs for wingle whose colormaps the windananager
should attempt to Iva installed when, in the course of its widual colormap focus polc it
assigns the colormap focus to the togelevindow (see section 4.1.2.8Yhe list is ordered by
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the importance to the client ofyiag the colormaps installedlhe windav manager will track
changes to this property and will track changes to the colormaputgtdbthe windws in the
property

If the relative importance of colormaps changes, the client should update the WM_COL-
ORMAP_WINDOWS property to reflect the weordering. Ifthe top-leel window does not

appear in the list, the windomanager will assume it to be of higher priority thag wmdow in
the list.

WM_TRANSIENT_FOR windws can either hee their ovn WM_COLORMAP_WINDQONS
property or appear in the property of the wiwdbey are transient fqras gppropriate.

Rationale

An alternatve design vas considered for moclients should hint to the wingoman-
ager about their colormap requirementsis alternatre design specified a list of
colormaps instead of a list of win@e. Thecurrent design, a list of wings, was
chosen for tw reasons. Firstt allows windav managers to find the visuals of the
colormaps, thus permitting visual-dependent colormap installation polisesond,
it allows windav managers to select fofisibilityChange events on the windes
concerned and to ensure that colormaps are only installed if thewsrtkat need
them are visible.The alternatie design allevs for neither of these policies.

Advice to Implementors

Clients should beveare of the min-installed-maps and max-installed-maps fields of
the connection setup information, and tHeefthat the minimumalue has on the
“required list'defined by the Protocol in the description of thstallColormap

request. Brieflythe min-installed-maps most recently installed maps are guaranteed
to be installed.This value is often one; clients needing multiple colormaps should
beware.

Whenever possible, clients should use the mechanisms describeé atmblet the winder man-
ager handle colormap installatiorlowever, dients are permitted to perform colormap installa-
tion on their avn while the havethe pointer grabbedA client performing colormap installation
must notify the winder manager prior to the first installatioM/hen the client has finished its
colormap installation, it must also notify the wimdmanager The client notifies the windo
manager by issuing @endEwent request with the folling aguments:

Argument Value
destination: the root windav of the screen on which the colormap is
being installed
propagte: False
event-mask: ColormapChange
event: a ClientMessagewith:
window: theroot windaw, as eove
type: WM_COLORMAP_NOIFY
format: 32
data[0]: the timestamp of thevent that caused the client to start
or stop installing colormaps
data[1]: 1 if the client is starting colormap installation, O if the
client is finished with colormap installation
data[2]: reser@d, must be zero
data[3]: reser@d, must be zero
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data[4]: resergd, must be zero

This feature s introduced inersion 2.0 of this document, and there will be a significant period
of time before all winde managers can begected to implement this featurBefore using this
feature, clients must check the complianeellef the windav manager (using the mechanism
described in section 4.3) tenify that it supports this featur@his is necessary to prnt col-

ormap installation conflicts between clients and older winahanagers.

Window managers should refrain from installing colormaps while a client has requested control
of colormap installationThe windav manager should continue to track the set of installed col-
ormaps so that it can reinstate its colormap focusypalien the client has finished colormap
installation.

This technique has race conditions that may result in the colormaps continuing to be installed
even dter a client has issued its notification messdg®.example, the winde manager may

have issued soménstallColormap requests that are noteeuted until after the clierg’'SendE-

vent andInstallColormap requests, thus uninstalling the clisntblormaps. Ifthis occurs while
the client still has the pointer grabbed and before the client has issudidigteed” message, the
client may reinstall the desired colormaps.

Advice to Implementors
Clients are gpected to use this mechanism for things such as pop-upwsratcd
for animations that useserride-redirect windws.

If a client fails to issue théfinished” message, the wingdomanager may be left in a
state where its colormap installation pglis uspended. \Widow manager imple-
mentors may ant to implement a feature that resets colormap installatiorypolic
response to a command from the user

4.1.9. Icons
A client can hint to the winde manager about the desired appearance of its icon by setting:
e Astring in WM_ICON_MME.

All clients should do this because it prdes a &llback for windev managers whose ideas
about icons dfer widely from those of the client.

A Pixmap into the icon_pixmap field of the WM_HINTS property and possibly another into
the icon_mask field.

The windav manager is pected to display the pixmap maskby the maskThe pixmap
should be one of the sizes found in the WM_ICON_SIZE property on thelfdlois prop-
erty is not found, the windomanager is unli&ly to display icon pixmapswindovy man-
agers usually will clip or tile pixmaps that do not match WM_ICON_SIZE.

A window into the icon_windw field of the WM_HINTS property
The windav manager is pected to map that windowheneer the client is in the Iconic
state. Ingeneral, the size of the icon windshould be one of those specified in
WM _ICON_SIZE on the root, if it@sts. Wndow managers are free to resize icon win-
dows.

In the Iconic state, the windomanager usually will ensure that:

e Ifthe windav's WM_HINTS.icon_windav is t, the windw it names is visible.

e |Ifthe windav's WM_HINTS.icon_windav is not set lnt the windav's
WM_HINTS.icon_pixmap is set, the pixmap it names is visible.

e Otherwise, the winde’s WM_ICON_NAME string is visible.
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Clients should obseevthe folloving corventions about their icon winehs:

w

N o ok

9.

10.

Corventions

Theicon windav should be annputOutput child of the root.

Theicon windav should be one of the sizes specified in the WM_ICON_SIZE prop-

erty on the root.

Theicon windawv should use the root visual and datft colormap for the screen in
question.

Clientsshould not map their icon winds.
Clientsshould not unmap their icon wings.
Clientsshould not configure their icon wings.

Clientsshould not setw@rride-redirect on their icon wings or select foResize-
Redirect events on them.

Clientsmust not depend on being able to reeanput events by means of their icon
windows.

Clientsmust not manipulate the borders of their icon wimslo

Clientamust select foExposure events on their icon wind@ and repaint it when
requested.

Window managers will difer as to whether tlyesupport input gents to clients icon windavs;
most will allov the client to recee me subset of theels and kuttons.

Windowv managers will ignore antWM_NAME, WM_ICON_NAME, WM_NORMAL_HINTS,
WM_HINTS, WM_CLASS, WM_TRANSIENT_FOR, WM_RBTOCOLS, WM_COL-
ORMAP_WINDOWS, WM_COMMAND, or WM_CLIENT_MACHINE properties thefind on
icon windaws.

4.1.10. Bp-up Windows
Clients that wish to pop up a wingdaan do one of three things:

They can create and map another normal togHe/indow, which will get decorated and
managed as normal by the windmanager See the discussion of windogroups that fol-

1.

lows.

If the windav will be visible for a relatiely short time and desesg a som&hat lighter
treatment, thypcan set the WM_TRANSIENT_FOR propertyhey can pect less deco-
ration kut can set all the normal windananager properties on the wivdoAn example
would be a dialog box.

If the windav will be visible for a ery short time and should not be decorated at all, the
client can setwerride-redirect on the winda In general, this should be done only if the
pointer is grabbed while the wingdds mapped. Thevindow manager will nger interfere

with these windws, which should be used with cautiofin example of an appropriate use

iS a pop-up menu.

Advice to Implementors

The user will not be able to m@ resize, restack, or transfer the input focus to
overide-redirect windwars, since the winde manager is not managing them.

If it is necessary for a client to reeeikeystrokes on an eerride-redirect win-
dow, dther the client must grab theyboard or the client must @ another
top-level window that is not gerride-redirect and that has selected the Locally
Active a Globally Active focus model.The client may set the focus to the
overide-redirect windew when the other winde receves a
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WM_TAKE_FOCUS message or one of thexrs listed in section 4.1.7 in the
description of the Globally Aatée focus model.

Windowv managers are free to decide if WM_TRANSIENT_FOR wimgslehould be iconified
when the windw they are transient for isClients displaying WM_TRANSIENT_FOR winds
that hae (or request to hee) the windav they are transient for iconified do not need to request
that the same operation be performed on the WM_TRANSIENT_FOR wijride windav man-
ager will change its state if that is the pplitwishes to enforce.

4.1.11. Window Groups

A set of top-level windows that should be treated from the us@oint of view as related (gen
though thg may belong to a number of clients) should beduhkogether using the win-
dow_group field of the WM_HINTS structure.

One of the windas (that is, the one the others point to) will be the group leader and will carry
the group as opposed to the indual properties Windov managers may treat the group leader
differently from other windes in the group.For example, group leaders mayveathe full set of
decorations, and other group members mas laaestricted set.

It is not necessary that the cliertemap the group leader; it may be a windihnat eists solely
as a placeholder

It is up to the winde manager to determine the pglitor treating the windws in a group.At
present, there is noay for a client to request a group, as opposed to avidodi, operation.

4.2. ClientResponses to Whdow Manager Actions

The windav manager performs a number of operations on client resources, primarily on their top-
level windows. Clientsmust not try to fight thisui may elect to recee rotification of the win-
dow managers gperations.

4.2.1. Repaenting

Clients must bewaare that some winde managers will reparent their topei windows so that a
window that was created as a child of the root will be displayed as a child of somewvindo
belonging to the winde manager The efects that this reparenting will @ o the client are as
follows:

*  The parent @&lue returned by ®ueryTree request will no longer be thele supplied to
the CreateWindow request that created the reparented winddhere should be no need
for the client to beware of the identity of the windwto which the top-leel window has
been reparentedn particular a dient that wishes to create further topdewindows
should continue to use the root as the parent for thesavimelons.

*  The serer will interpret the (X,y) coordinates inGonfigureWindow request in the e
parents coordinate spaceln fact, thg usually will not be interpreted by the senbecause
a reparenting winde manager usually will hae intercepted these operations (see section
4.2.2). Clientshould use the root coordinate space for these requests (see section 4.1.5).

»  ConfigureWindow requests that name a specific sibling windoay fail because the win-
dow named, which used to be a sibling, no longer is after the reparenting operation (see sec-
tion 4.1.5).

* The (x,y) coordinates returned byzetGeometry request are in the parentoordinate
space and are thus not directly useful after a reparent operation.

* A background oParentRelative will have winpredictable results.
* A cursor ofNone will have unpredictable results.

Clients that vant to be notified when thi@re reparented can select tructur eNotify events
on their top-leel window. They will receive aReparentNotify event if and when reparenting

39



Inter-Client Communication Corventions X11,Release 6.4

takes place.When a client withdnas a top-leel window, the windav manager will reparent it
back to the root winde if the windav had been reparented eldeere.

If the windov manager reparents a clientindow, the reparented winaowill be placed in the
sase-set of the parent windo This means that the reparented wiwdeill not be destrged if
the windav manager terminates and will be remapped ifaswnmappedNote that this applies
to all client windevs the winda manager reparents, including transient wind@nd client icon
windows.

4.2.2. Rediection of Operations

Clients must bewaare that some winde managers will arrange for some client requests to be
intercepted and redirecte®Redirected requests are ngeeuted; thg result instead invents
being sent to the windomanagerwhich may decide to do nothing, to alter thgusments, or to
perform the request on behalf of the client.

The possibility that a request may be redirected means that a client cannot assumyeddat an

rectable request is actually performed when the request is issued or is actually performed at all.

The requests that may be redirectedMepWindow, ConfigureWindow, and Cir culate-
Window.

Advice to Implementors

The following is incorrect because tivapWindow request may be intercepted and
the PdyLine output made to an unmapped windo

MapWindow A
PolyLine A GC <point> <point>..

The client must it for anExposeevent before dreving in the windev.14

This net example incorrectly assumes that fBenfigureWindow request is actually
executed with the yuments supplied:

ConfigureWhdow width=N height=M
<output assuming winawois N by M>

The client should select f@tructur eNotify on its windav and monitor the winde’s sze
by trackingConfigureNotify events.

Clients must be especially careful when attempting to set the focus to awthatdhe
have just mapped.This sequence may result in an X protocol error:

MapWindow B
Setinputecus B

If the MapWindow request has been intercepted, the windall still be unmapped, caus-
ing the SetlnputFocusrequest to generate the errdihe solution to this problem is for
clients to select fo¥isibilityChange on the windav and to delay the issuance of the
SetlnputFocusrequest until thg havereceved a VisibilityNotify event indicating that the
window is visible.

This technique does not guarantee correct operaliba.user may he iconified the win-
dow by the time theSetlnputFocusrequest reaches the sernill causing an errorOr
the windav manager may decide to map the windato Iconic state, in which case the
window will not be visible. This will delay the generation of thésibilityNotify event
indefinitely Clients must be prepared to handle these cases.

14 This is true gen if the client set the backing-store attrtié to Always. The backing-store attrite is a only a hint, and the senmay
stop maintaining backing store contents attane.
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A window with the wverride-redirect bit set is immune from redirectiont the bit should be set

on top-level windows only in cases where other wing®should be prented from processing
input while the gerride-redirect windw is mapped (see section 4.1.10) and while responding to
ResizeRequestvants (see section 4.2.9).

Clients that hee o non-Withdrawvn top-level windows and that map arverride-redirect top-
level window are taking oer total responsibility for the state of the systeltnis their responsibil-
ity to:

*  Prevent ary preexisting windav manager from interfering with their aciies

» Restore the status quaaetly after thg unmap the winde so that ary preexisting windaw
manager does not get confused

In effect, clientsof this kind are acting as temporary wimdmanagers. Doingo is strongly dis-
couraged because these clients will benana of the user inteaice policies the winde manager
is trying to maintain and because their user int&fbehaor is likely to conflict with that of less
demanding clients.

4.2.3. Window Move

If the windov manager mees a bp-level window without changing its size, the client will
receve a gnthetic ConfigureNotify event following the mee that describes the wdocation in
terms of the root coordinate spad@ients must not respond to beingved by attempting to
move themseles to a better location.

Any real ConfigureNotify event on a top-leel window implies that the winde’s position on the
root may hae changed, een though the eent reports that the windds position in its parent is
unchanged because the windmay hare been reparentedNote that the coordinates in theegt
will not, in this case, be directly useful.

The windav manager will send theseeants by using &sendEwent request with the follving
aguments:

Argument Value

destination:  Thelient’'s window
propagte: False
event-mask:  Structur eNotify

4.2.4. Window Resize

The client can elect to reeei motification of being resized by selecting fdtructur eNotify
events on its top-leel windows. Itwill receive aConfigureNotify event. Thesize information
in the event will be correct, bt the location will be in the parent windgwhich may not be the
root).

The response of the client to being resized should be to accept the size it hasdoesrgo do
its best with it. Clients must not respond to being resized by attempting to resize thegisety
better size.If the size is impossible toavk with, clients are free to request to change to the
Iconic state.

4.2.5. Iconifyand Deiconify

A top-level window that is not Vithdravn will be in the Normal state if it is mapped and in the
Iconic state if it is unmappedrhis will be true gen if the windav has been reparented; the win-
dow manager will unmap the windoas well as its parent when switching to the Iconic state.

The client can elect to be notified of these state changes by select#tguciur eNotify events
on the top-leel window. It will receive aUnmapNotify event when it goes Iconic andMap-
Notify event when it goes Normal.
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4.2.6. ColormapChange

Clients that wish to be notified of their colormaps being installed or uninstalled should select for
ColormapNotify events on their top-kel windows and on anwindows they havenamed in
WM_COLORMAP_WINDONS properties on their topMe windows. The will receive Col-
ormapNotify events with the ne field FALSE when the colormap for that windas installed or
uninstalled.

4.2.7. InputFocus

Clients can request natification thatyH@vethe input focus by selecting féiocusChange
events on their top-keel windows; they will receive Focusin and FocusOut events. Clientghat
need to set the input focus to one of their subwirgdshould not do so unless yieaveset
WM_TAKE_FOCUS in their WM_PRTOCOLS property and lva done one of the follwing:

*  Setthe input field of WM_HINTS tdr ue and actually hee the input focus in one of their
top-level windows

*  Setthe input field of WM_HINTS té-alse and hae receired a siitable &ent as described
in section 4.1.7

» Havereceved a WM_TAKE_FOCUS message as described in section 4.1.7

Clients should not arp the pointer in an attempt to transfer the focuy; sheuld set the focus
and leae te pointer aloneFor further information, see section 6.2.

Once a client satisfies these conditions, it may transfer the focus to another of itlgsaydo
using theSetlnputFocusrequest, which is defined as folls:

SetlnputFocus

focus WINDOW or PointerRoot or None
revert-to: { Parent, PainterRoot, None}
time: TIMESTAMP or Curr entTime

Corventions

1. Clientsthat use &etlnputFocusrequest must set the timegament to the time-
stamp of thewent that caused them to meaathe attempt.This cannot be &ocusin
event because tlyedo not have imestamps. Clientsay also acquire the focus with-
out a correspondingnterNotify event. Clientsmust not use€Curr entTime for the
time agument.

2. Clientsthat use &etlnputFocusrequest to set the focus to one of their winslo
must set the xert-to field to Parent.

4.2.8. ClientMessagé&vents
There is no wy for clients to pneent themseles being sentlientMessageevents.

Top-level windows with a WM_PRTOCOLS property may be seflientMessageevents spe-
cific to the protocols named by the atoms in the property (see section 4.E@®.d).protocols,
the ClientMessageevents hae te following:

e  WM_PROTOCOLS as the type field

» Format 32

e The atom that names their protocol in the data[0] field

»  Atimestamp in their data[1] field

The remaining fields of thevent, including the windw field, are determined by the protocol.
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These eents will be sent by using 8endEent request with the follwing aguments:

Argument Value

destination:  Thelient’s window
propagte: False

event-mask:  ()empty

event: Asspecified by the protocol

4.2.8.1. Wndow Deletion

Clients, usually those with multiple topvi# windows, whose seer connection must sukg the
deletion of some of their topye windows, should include the atom WM_DELETE_WINBRO
in the WM_PROTOCOLS property on each such windoThey will receive aClientMessage
event as described abe whose data[0] field is WM_DELETE_WIND@.

Clients receiing a WM_DELETE_WINDQV message should belass if the user selected
“ delete windw/” from a lypothetical menu.They should perform ay confirmation dialog with
the user and, if thedecide to complete the deletion, should do the ¥ahg:

»  Either change the winads date to Wthdrawvn (as described in section 4.1.4) or desthe
window.

» Destroy any internal state associated with the wiwdo

If the user aborts the deletion during the confirmation dialog, the client should ignore the mes-
sage.

Clients are permitted to interact with the user and askxtmple, whether a file associated with
the windav to be deleted should be ged or the windav deletion should be cancelle€lients

are not required to desyrthe windav itself; the resource may be reusedt, &ll associated state
(for example, backing store) should be released.

If the client aborts a desy@nd the user then selects DELETE WINDgain, the windaov
manager should start the WM_DELETE_WINDprotocol agin. Window managers should
not useDestroyWindow requests on a wingothat has WM_DELETE_WIND® in its
WM_PROTOCOLS property

Clients that choose not to include WM_DELETE_WIN®ON the WM_PROTOCOLS property
may be disconnected from the gsarif the user asks for one of the clisrtp-level windows to
be deleted.

4.2.9. Rediecting Requests

Normal clients can use the redirection mechanism just as windmagers do by selecting for
SubstructureRedirect events on a parent wingoor ResizeRediect evants on a windw itself.
However, a most, one client per wingocan select for thesevents, and a carention is needed
to avoid clashes.

Corvention

Clients (including winde managers) should select fBubstructureRedirect and
ResizeRediect events only on windws that thg own.

In particular clients that need to teksome special action if tlyeare resized can select f®esize-
Redirect events on their top-kel windows. They will receive aResizeRequestvent if the win-

dow manager resizes their windpand the resize will not actually takdace. Clientsare free to
make what use thglike o the information that the windomanager vants to change their size,

but they must configure the windoto the width and height specified in theeset in a timely

fashion. D ensure that the resize will actually happen at this stage instead of being intercepted
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and eecuted by the winde manager (and thus restarting the process), the client needs temporar

ily to set averride-redirect on the winda

Corvention

Clients receiing ResizeRequestvents must respond by doing the fallimg:

e Setting override-redirect on the windwo specified in the eent

e Configuring the winder specified in the went to the width and height specified in the
event as soon as possible and before makirygotter geometry requests

e Clearing werride-redirect on the windw specified in the eent

If a windov manager detects that a client is notyabg this conention, it is free to taé whatever
measures it deems appropriate to deal with the client.

4.3. Communicationwith the Window Manager by Means of Selections

For each screen tlyemanage, winda managers will acquirevanership of a selection named
WM_Sn, wheren is the screen numheas described in section 1.2.8Vindovy managers should
comply with the cowentions for ‘Manager Selectionsdescribed in section 2.8The intent is for
clients to be able to requestariety of information or services by issuing gersion requests on
this selection.Windaov managers should support esion of the folleving taiget on their man-
ager selection:

Atom Type DataReceved

VERSION INTEGER Twointegers, which are the major and minor release
numbers (respeetely) of the ICCCM with which the
window manager compliesFor this version of the
ICCCM, the numbers are 2 and.

4.4. Summaryof Window Manager Property Types

The windav manager properties are summarized in the fiolig table (see also section 14.1 of
Xlib = C Languaye X hterfacg.

Name Type Format SeeSection
WM_CLASS STRING 8 41.2.5
WM_CLIENT_MACHINE TEXT 41.2.9
WM_COLORMAP_WINDONS  WINDOW 32 41.2.8
WM_HINTS WM_HINTS 32 41.2.4
WM_ICON_NAME TEXT 4.1.2.2
WM _ICON_SIZE WM _ICON_SIZE 32 41.3.2
WM_NAME TEXT 4.1.2.1
WM_NORMAL_HINTS WM_SIZE HINTS 32 41.2.3
WM_PROTOCOLS ATOM 32 41.2.7
WM_STATE WM_STATE 32 41.3.1
WM_TRANSIENT_FOR WINDQWV 32 41.2.6

15 As a special case, clients not wishing to implement a selection request may simplyGetGelactionOwnerrequest on the appro-
priate WM_$ selection. Ifthis selection iswned, clients may assume that the windoanager complies with ICCCMevsion 2.0 or later
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5. SessiorManagement and Additional Inter-Client Exchanges

This section contains some eentions for clients that participate in session manageneX
Session Margement Potocolfor further details.Clients that do not support this protocol cannot
expect their windw state (e.g., WM_SATE, position, size, and stacking order) to be preskrv
across sessions.

5.1. ClientSupport for Session Management

Each session participant will obtain a unique client identifier (client-ID) from the session man-
ager The client must identify one topsdd window as the ‘client leader’ T his windav must be
created by the clientlt may be in an state, including the \thdrawn state.The client leader
window must hae a $/1_CLIENT_ID property which contains the client-ID obtained from the
session management protoc®hat property must:

» Bedtype STRING
» Bedformat8
»  Contain the client-ID as a string of XPCS characters encoded using ISO 8859-1

All top-level, nontransient windwes created by a client on the same display as the client leader
must hae a WM_CLIENT_LEADER property This property contains a winad D that identi-

fies the client leader windo The client leader winde must hae a WM_CLIENT_LEADER
property containing itsven window ID (i.e., the client leader wingois pointing to itself). Tran-
sient windavs need not hee a WM_CLIENT_LEADER property if the client leader can be
determined using the information in the WM_TRANSIENT_FOR propérhe
WM_CLIENT_LEADER property must:

* Bedtype WINDOV
. Be o format 32
. Contain the windw ID of the client leader winde

A client must withdrav all of its top-level windows on the same display before modifiying either
the WM_CLIENT_LEADER or the SM_CLIENT_ID property of its client leader windo

It is necessary that other clients be able to uniquely identify a witakross sessions) among all
windows related to the same client-IlBor example, a windew manager can require this unique
ID to restore geometry information from ayigas session, or aaskspace manager could use it
to restore information about which wingle are in which wrkspace. Aclient may optionally
provide a WM_WINDQON_ROLE property to uniquely identify a windowithin the scope speci-
fied abae. The combination of SM_CLIENT_ID and WM_WIND® ROLE can be used by
other clients to uniquely identify a windaacross sessions.

If the WM_WINDOW_ROLE property is not specified on a topdewindow, a dient that needs
to uniquely identify that windwe will try to use instead thealues of WM_CLASS and
WM_NAME. If a dient has multiple windas with identical WM_CLASS and WM_AME
properties, then it should pride a WM_WINDON_ROLE property

The client must set the WM_WIND® ROLE property to a string that uniquely identifies that
window among all windevs that hae the same client leader wingo The property must:

» Bedtype STRING
e Bedformat8
e Contain a string restricted to the XPCS characters, encoded in ISO 8859-1

5.2. Window Manager Support br Session Management

A windowv manager supporting session management mgistee with the session manager and
obtain its evn client-ID. The windav manager should sa and restore information such as the
WM_STATE, the layout of windes on the screen, and their stacking order ¥eryeclient win-
dow that has aalid SM_CLIENT_ID property (on itself, or on the windmamed by
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WM_CLIENT_LEADER) and that can be uniquely identifigdlients are allved to change this
state during the first phase of the session checkpoint protiss=fore, winder managers
should request a second checkpoint phase amddéants’ state only during that phase.

5.3. Supportfor | CE Client Rendezwus

The InterClient Exchange protocol (ICE) defined as of X11R6 specifies a generic communica-
tion framevork, independent of the X saxy for data &change between arbitrary client€E

also defines a protocol forywtwo ICE clients who also lva X mnnections to the same X serv

to locate (rendeawus with) each other

This protocol, called the "ICE X Rendexs" protocol, is defined in the ICE specification,
Appendix B, and uses the property ICE AROCOLS plusClientMessageevents. Refeto that
specification for complete details.

6. Manipulation of Shared Resouces

X Version 11 permits clients to manipulate a number of shared resourcesnfmie, the input
focus, the pointeland colormaps.Cornventions are required so that clients share resources in an
orderly fashion.

6.1. Thelnput Focus

Clients that eplicitly set the input focus must obserane of two modes:
* Locally actire node

*  Globally actve node

Corventions

1. Locallyactive dients should set the input focus to one of their vimglonly when it
is already in one of their winda or when thgreceve a WM_TAKE_FOCUS mes-
sage. Theshould set the input field of the WM_HINTS structureltaie.

2. Globallyactive dients should set the input focus to one of their wimslonly when
they receve a lutton event and a pasge-grabbed ky event, or when thgreceve a
WM_TAKE_FOCUS messagelhey should set the input field of the WM_HINTS
structure toFalse.

3. Inaddition, clients should use the timestamp of themtethat caused them to attempt
to set the input focus as the time field on 8stinputFocusrequest, not
Curr entTime.

6.2. ThePoainter

In general, clients should noawp the pointer Window managers, hoever, may do so (for
example, to maintain the\ariant that the pointer is\ahys in the winda with the input focus).
Other windev managers may ant to presem the illusion that the user is in sole control of the
pointet

Corventions

1. Clientsshould not varp the pointer

2. Clientsthat insist on warping the pointer should do so only with the src-wimdo
argument of theNarp Pointer request set to one of their wings.
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6.3. Grabs

A client’s dtempt to establish aukton or a ky gab on a winda will f ail if some other client has
already established a conflicting grab on the same windbe grabs, therefore, are shared
resources, and their use requiresventions.

In conformance with the principle that clients should behas far as possible, when a wingo
manager is running as thevould when it is not, a client that has the input focus may assume that
it can receie dl the available keys and kuttons.

Corvention

Windov managers should ensure thatytipeovide some mechanism for their clients
to receve events from all leys and all kuttons, &cept for @ents involving keys

whose KySyms are mgistered as being for windomanagement functions (for
example, a fipothetical WINDQV KeySym).

In other words, windev managers must pvide some mechanism by which a client can recei
events from &ery key and kutton (regardless of modifiers) unless and until the X Consortiuga re
isters some KySyms as being resexd for windav management functionsCurrently no

KeySyms are rgistered for windev management functions.

Even so, clients are advised to allthe key and kutton combinations used to elicit program
actions to be modified, because some windmnagers may choose not to obsghis cowven-
tion or may not praeide a comenient method for the user to transmieets from some éys.

Corvention
Clients should establistution and ky gabs only on windas that thg own.

In particular this covention means that a windomanager that wishes to establish a grady o
the clients top-level window should either establish the grab on the root or reparent the windo
and establish the grab on a proper ancestosome cases, a windomanager may ant to con-
sume theeent receved, placing the winde in a gate where a subsequent sugbne will go to

the client. Examples are:

»  Clicking in a windav to set focus with the click not beingfefed to the client
e Clicking in a luried windav to raise it, agin, with the click not déred to the client

More typically a window manager should add to, rather than replace, the digartiantics for
key+button combinations by allcing the @ent to be used by the client after the windmanager
is done with it. To ensure this, the wind® manager should establish the grab on the parent by
using the folleving:

pointer/leyboard-mode == Synchronous

Then, the winder manager should release the grab by usingliawEvents request with the
following specified:

mode == ReplayPointer&board

In this way, the client will recare the e/ents as if thg had not been intercepted.

Obviously, these cowentions place some constraints on possible user ageiiolicies. There is
a trade-of here between freedom for wingtlananagers to implement their user inéed policies
and freedom for clients to implement theifithe dilemma is resobd by:

» Allowing windov managers to decide if and when a client will reeeh event from ary
given key a button

» Placing a requirement on the windeonanager to pnade some mechanism, perhaps a
“ Quote’ key, by which the user can send areat from ary key a button to the client
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6.4. Colormaps

Section 4.1.8 prescribes a@ntions for clients to communicate with the wimdmanager about
their colormap needdf your clients areDir ectColor type applications, you should consult sec-
tion 14.3 ofXlib — C Languae X hterfacefor corventions connected with sharing standard col-
ormaps. Theg should look for and create the properties described there on the rootwoehtice
appropriate screen.

The contents of the RGB_COLOR_MAP type property are asafsilo

Field Type Comments

colormap COLORMAP ID of the colormap described
red_max CARD32 Values for pixel calculations
red_mult CARD32

green_max CARD32

green_mult CARD32

blue_max CARD32

blue_mult CARD32

base_piel CARD32

visual_id VISWALID Visual to which colormap belongs
kill_id CARD32 ID for destrging the resources

When deleting or replacing an RGB_COLOR_MARs ot suficient to delete the property; it is
important to free the associated colormap resources asliMdll. id is greater than one, the
resources should be freed by issuingilkClient request with kill_id as the gument. Itkill_id

is one, the resources should be freed by issuifigeaColormaprequest with colormap as the
colormap agument. Ifkill_id is zero, no attempt should be made to free the resoufcekent

that creates an RGB_COLOR_MAP for which the colormap resource is created specifically for
this purpose should set kill_id to one (and can create more than one such standard colormap using
a dngle connection) A client that creates an RGB_COLOR_MAP for which the colormap
resource is shared in somay\for exkample, is the deult colormap for the root winegg should
create an arbitrary resource and use its resource ID for kill_id (and should create no other stan-
dard colormaps on the connection).

Corvention

If an RGB_COLOR_MAP property is too short to contain the visual_id field, it can
be assumed that the visual_id is the root visual of the appropriate stiragn.
RGB_COLOR_MAP property is too short to contain the kill_id fieldale of zero
can be assumed.

During the connection handslekhe serer informs the client of the dafilt colormap for each
screen. Thiss a colormap for the root visual, and clients can use it to vephe etent of col-
ormap sharing if theuse the root visual.

6.5. TheKeyboard Mapping

The X serer contains a table (which is read 8gtKeyboardMapping requests) that describes
the set of symbols appearing on the correspondigdgde each kycode generated by the serv
This table does notfafct the serer’'s gperations in anway; it is simply a database used by
clients that attempt to understand tlegdodes thg receive. Nevetheless, it is a shared resource
and requires caentions.

It is possible for clients to modify this table by usinGlaangeKeyboardMapping request. In
general, clients should not do this particular this is not the wy in which clients should imple-
ment ley bindings or ley remapping. Theorversion between a sequence efodes receed

48



Inter-Client Communication Corventions X11,Release 6.4

from the serer and a string in a particular encoding is agbei matter for each client (as it must
be in a vorld where applications may be usingfeliént encodings to support fdifent languages
and fonts).See the Xlib reference manual for gening keyboard @ents to tet.

The only \alid reason for using @hangeKeyboardMapping request is when the symbols writ-
ten on the kys havechanged as, forxample, when a Darak key conversion kit or a set of APL
keycaps has been installe@f course, a client may ha t take the change to theglgcap on

trust.

The following illustrates a permissible interaction between a client and a user:

Client: “You just started me on a serwithout a Buse ky. Please choose &k © be the
Pause ley and press it nw.”
User: Presse$e Scroll Lock ky

Client: ‘A dding Rause to the symbols on the Scroll Lo@ykConfirm or Abort:
User: Confirms

Client: Usesa ChangeKeyboardMapping request to adddRise to thedycode that already
contains Scroll Lock and issues this requéBlease paint &se on the Scroll Lock

key.”
Cornvention
Clients should not us€hangekeyboardMapping requests.

If a client succeeds in changing thexoard mapping table, all clients will regei
MappingNotify (request==l¢yboard) &ents. Therds no mechanism tovaid receving these
evats.

Cornvention

Clients receiing MappingNotify (request==leyboard) &ents should update gn
internal leycode translation tables there using.

6.6. TheModifier Mapping

X Version 11 supports 8 madifier bits of which 3 are preassigned to Shift, Lock, and Control.
Each maodifier bit is controlled by the state of a setegbkand these sets are specified in a table
accessed bgetModifierMapping and SetModifierMapping requests. Thitable is a shared
resource and requires a@ntions.

A client that needs to use one of the preassigned modifiers should assume that the modifier table
has been set up correctly to control these modifiehe Lock modifier should be interpreted as

Caps Lock or Shift Lock according as treygodes in its controlling set include XK_Caps_Lock

or XK_Shift_Lock.

Convention

Clients should determine the meaning of a modifier bit from #ySiims being used
to control it.

A client that needs to use axt modifier (for @ample, ME'R) should do the follwing:

«  Scan the gisting modifier mappingslf it finds a modifier that contains &ycode whose set
of KeySyms includes XK_Meta L or XK_Meta_R, it should use that modifier bit.

« Ifthere is noxsting modifier controlled byXxK_Meta L or XK_Meta_R, it should select
an unused modifier bit (one with an empty controlling set) and do theviia§jo

- If there is a &ycode with XL_Meta L in its set of &/Syms, add thatdycode to the
set for the chosen modifier
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- If there is a &ycode with XL_Meta_ R in its set ofdySyms, add thatdycode to the
set for the chosen modifier

- If the controlling set is still emptinteract with the user to select one or margsko
be META.

. If there are no unused modifier bits, ask the user eéodakectve ation.
Corventions

1. Clientsneeding a modifier not currently in use should assgynddes carrying suit-
able KeySyms to an unused modifier bit.

2. Clientsassigning theirwn modifier bits should ask the user politely to reens or
her hands from thedy in question if theirSetModifierMapping request returns a
Busy status.

There is no good solution to the problem of reclaiming assignments toaheripreassigned
modifiers when theare no longer being used.

Cornvention

The user must usenodmap or some other utility to deassign obsolete modifier
mappings by hand.

When a client succeeds in performin§etModifierMapping request, all clients will reces
MappingNotify (request==Maodifier) eents. Therds no mechanism for pventing these eents
from being recajed. A client that uses one of the nonpreassigned modifiers thategoee of
these eents should do &etModifierMapping request to disa@r the nev mapping, and if the
moadifier it is using has been cleared, it should reinstall the modifier

Note that aGrabServer request must be used to meake GetModifierMapping and SetModi-
fierMapping pair in these transactions atomic.

7. Device Color Characterization

The X protocol preides plicit Red, Green, and Blue (RGBalues, which are used to directly
drive a nonitor, and color namesRGB values preide a mechanism for accessing the full capa-
bilities of the display dece, hut at the gpense of hang the color perceed by the user remain
unknavable through the protocolColor names were originally designed toyide access to a
device-independent color database byihg the serer vendor tune the definitions of the colors
in that textual databaseUnfortunately this still does not prade the client apway of using an
existing device-independent colpnor for the client to get déce-independent color information
back about colors that it has selected.

Furthermore, the client must be able to discavhich set of colors are displayable by theide
(the device gamut), both to all colors to be intelligently modified to fit within thedee capa-
bilities (gamut compression) and to enable the user axterfo display a representation of the
reachable color space to the usamfgt display).

Therefore, a system is needed that willide full access to déce-independent color spaces for

X clients. Thissystem should use a standard mechanism for naming the colors, be able to pro-
vide names forxdsting colors, and prade means by which unreachable colors can be modified
to fall within the deice gamut.

We ae fortunate in this area tov@a £minal work, the 1931 CIE color standard, which is nearly
universally agreed upon as adequate for describing colors drdékes. Thisstandard uses a
tri-stimulus model called CIE XYZ in which each pexabie color is specified as a triplet of
numbers. Otheappropriate déce-independent color models das, but most of them are
directly traceable back to this originabuvik.
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X device color characterization prioles deice-independent color spaces to X clieritsdoes
this by praviding the barest possible amount of information to the client thavstloe client to
construct a mapping between CIE XYZ and thgutar X RGB color descriptions.

Device color characterization is defined by the name and contents @fidow properties that,
togetherpermit cowverting between CIE XYZ space and linear RGBide space (such as stan-
dard CR's). LinearRGB deices require just tarpieces of information to completely charaeter
ize them:

. A 3x 3 matrix M and its iverseM 1, which comvert between XYZ and RGB intensity
(RGBpensity):
Osfont]l]ize]'RGByensity R1[€q] M R][mu] XYZO0rfont]

osfont]l]ize]w’XYZ R][eq] MRIRffthu] RGByensiyOrfont]
. A way of mapping between RGB intensity and RGB proto@ue. XDCCCsupports
three mechanisms which will be outlined later

If other device types areventually necessangdditional properties will be required to describe
them.

7.1. XYZ « RGB Conversion Matrices

Because of the limited dynamic range of both XYZ and RGB intertisége matrices will be
encoded using a fixi-point representation of a 32-bitotiw complement number scaled b§/ 2
giving a range of16 to 16- ¢, wheree = 272/

These matrices will be pae#t into an 18-element list of 32-biilves, XYZ -, RGB matrix first,
in row major order and stored in the XDCCC_LINEAR_RGB_MACES properties (format =
32) on the root windwe of each screen, usingalues appropriate for that screen.

This will be encoded as siva in the follaving table:
XDCCC_LINEAR_RGB_MARICES property contents

Field Type Comments

Moo INT32 Interpreteds a fixed-point numberl16< x < 16
Mo 1 INT32

Mss  INT32

Mo INT32

M5, INT32

M35 INT32

7.2. Intensity -~ RGB Value Corversion

XDCCC provides two representations for describing the wesion between RGB intensity and
the actual X protocol RGBalues:

0 RGB value/RGB intensity el pairs
1 RGB intensity ramp

In both cases, the reiant data will be stored in the XDCCC_LINEAR_RGB_CORRECTION
properties on the root windoof each screen, usingalues appropriate for that screen, in what-

eve format preides adequate resolutiokach property can consist of multiple entries concate-

nated togetheif different visuals for the screen requirdeliént conersion data.An entry with
a VisuallD of 0 specifies data for all visuals of the screen that are not othexpi®glg listed.
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The first representation is an array of RGiBue/intensity leel pairs, with the RGB &lues in
strictly increasing orderWhen conerting, the client must linearly interpolate between adjacent
entries in the table to compute the desiralde. Thisallows the sergr to perform gmma cor
rection itself and encode thaict in a short te-element correction tabléhe intensity will be
encoded as an unsigned number to be interpretedadseabetween 0 and 1 (inclus). Thepre-
cision of this alue will depend on the format of the property in which it is stored (8, 16, or 32
bits). For 16-bit and 32-bit formats, the RGRBIue will simply be the alue stored in the prop-
erty. When stored in 8-bit format, the RGBIue can be computed from thalwe in the property
by:
Property Value R][mu] &Jgrll?r]SR]SR]ISR]S
R]2R]5R]5
Because the three electron guns in thaagemay not bexactly alike in response characteristics,
it is necessary to allofor three separate tables, one each for red, green, andlthe=fore,
each table will be preceded by the number of entries in that table, and the set of tables will be pre-

ceded by the number of tabled/hen three tables are pided, thg will be in red, green, blue
ordet

This will be encoded as siva in the follaving table:
XDCCC_LINEAR_RGB_CORRECTION Property Contents fgp& 0 Correction

Osfont]l]ize]u’RGB, e Rl[ed]

Field Type Comments

VisuallDO CARD Mossignificant portion of YsuallD

VisuallD1 CARD Existsf and only if the property format is 8

VisuallD2 CARD Existsf and only if the property format is 8

VisuallD3 CARD Least significant portionxésts if and only if the
property format is 8 or 16

type CARD 0 for this type of correction

count CARD Number of tables folling (either 1 or 3)

length CARD Number of pairs — 1 foll@ing in this table

value CARD X Protocol RGB alue

intensity CARD Interpret as a numberQintensity< 1

Total of length+1pairs of \alue/intensity alues

lengthg CARD Number of pairs — 1 folling in this table (if and
only if countis 3)

value CARD X Protocol RGB alue

intensity CARD Interpret as a numberQintensity< 1

Total of lengthg+1pairs of \alue/intensity alues

lengthb CARD Number of pairs — 1 folling in this table (if and
only if countis 3)

value CARD X Protocol RGB alue

intensity CARD Interpret as a numberQintensity< 1

Total of lengthb+1pairs of \alue/intensity alues

The MsuallD is stored in 4, 2, or 1 pieces, depending on whether the property format is 8, 16, or
32, respectiely. The MsuallD is alvays stored most significant piece firflote that the length
fields are stored as one less than the actual length, so 256 entries can be stored in format 8.

The second representation is a simple array of intensities for a linear subset chlIRE&B The
expected size of this table is the bits-pgi-value of the screenubit can be aplength. Thigs
similar to the first mechanismxaept that the RGBalue numbers are implicitly defined by the
index in the array (indices start at 0):

Osfont]Jize] ' RGBae Rlfeq] Ao noox RIMU] 81§$11TR]5R]3R]5

Array Size R][mi] R?L
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When corerting, the client may linearly interpolate between entries in this talile.intensity
values will be encoded just as in the first representation.

This will be encoded as siva in the follaving table:
XDCCC_LINEAR_RGB_CORRECTION Property Contents fgp& 1 Correction

Field Type Comments

VisuallDO CARD Mossignificant portion of YsuallD

VisuallD1 CARD Existsf and only if the property format is 8

VisuallD2 CARD Existsf and only if the property format is 8

VisuallD3 CARD Least significant portionxests if and only if the
property format is 8 or 16

type CARD 1 for this type of correction

count CARD Number of tables folling (either 1 or 3)

length CARD Number of elements — 1 folldng in this table

intensity CARD Interpret as a numberQintensity< 1

Total of length+1intensity elements

lengthg CARD Number of elements — 1 foliding in this table (if
and only ifcountis 3)

intensity CARD Interpret as a numberQintensity< 1

Total of lengthg+1intensity elements

lengthb CARD Number of elements — 1 foliing in this table (if
and only ifcountis 3)

intensity CARD Interpret as a numberQintensity< 1

Total of lengthb+1intensity elements

8. Conclusion

This document prades the protocol-kesl specification of the minimal coentions needed to
ensure that X ®fsion 11 clients can interoperate propeiflisis document specifies interoperabil-
ity conventions only for the X ¥rsion 11 protocolClients should beveere of other protocols

that should be used for better interoperation in thevitf@mment. Thaeader is referred t&
Session Margement Potocolfor information on session management, ankhter-Client
Exchange Protocol for information on general-purpose communication among clients.

8.1. TheX Registry

The X Consortium maintains agistry of certain X-related items, to aid imoading conflicts and
in sharing of such items$Readers are encouraged to use thestig. The classes of itemskt in
the rayistry that are reient to the ICCCM include property names, property types, selection
names, selection @ets, WM_PRTOCOLS protocolsClientMessagetypes, and application
classes. Requedts register items, or questions abougistration, should be addressed to

Xregistry@x.og
or to

Registry

X Consortium

201 Broadvay

Cambridge, MA 02139-1955
USA

Electronic mail will be ackneledged upon receiptPlease alla up to 4 weeks for a formal
response to gastration and inquiries.
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The raistry is published as part of the X sofine distrilution from the X ConsortiumAll regis-
tered items must ka the postal address of someone responsible for the item or a reference to a
document describing the item and the postal address of where to write to obtain the document.
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Appendix A

A. Revision History

This appendix describes thevigon history of this document and summarizes the incompatibili-
ties between this and earliezrgions.

A.1. TheX11R2 Draft

The February 25, 1988, draft thaasvdistriluted as part of X &tsion 11, Release 2aw clearly
labeled as such, and nyaareas werexplicitly labeled as liable to chang&levertheless, in the
revision work done since then, weveleen \ery careful not to introduce gratuitous incompati-
bility. As far as possible, we Y@ tied to ensure that clients glieg the comentions in the
X11R2 draft vould still work.

A.2. ThelJuly 27, 1988, Draft

The Consortium rdgew was based on a draft dated July 27, 19B&is draft included sexal
areas in which incompatibilities with the X11R2 draft were necessary:

»  The use of propertilone in ConvertSelection requests is no longer alled. Ownerghat
receve them are free to use thedat atom as the property to respond with, which walikv
in most cases.

e The protocol for INCREMENAL type properties as selection replies has changed, and the
name has been changed to INCHelection requestors are free to implement the earlier pro-
tocol if they receie roperties of type INCREMENAL.

*  The protocol for INDIRECT type properties as selection replies has changed, and the name
has been changed to MUIPLE. Selectiormrequestors are free to implement the earlier pro-
tocol if they receve groperties of type INDIRECT

»  The protocol for the special CLIPB®D client has changedl'he earlier protocol is subject
to race conditions and should not be used.

» The set of statealues in WM_HINTS.initial_state has been reduced the \alues that are
still valid are unchangedWindov managers should treat the othatues sensibly

»  The methods an application uses to change the state of itwgébprledow havechanged
but in such a vay that cases that used ton will still work.

*  The x, ywidth, and height fields ka been remweed from the WM_NORMAL_HINTS
property and replaced by pad field#alues set into these fields will be ignorethe posi-
tion and size of the windoshould be set by setting the appropriate wimdttributes.

» A pair of base fields and a win_gity field have been added to the WM_NORMAL_HINTS
property Window managers will assumeaiues for these fields if the client sets a short
property

A.3. ThePublic Review Drafts

The Consortium rgew resulted in seeral incompatible changes hese changes were included
in drafts that were distritied for public reiew during the first half of 1989.

*  The messages field of the WM_HINTS propergsviound to be unwieldy and fiigiult to
evdve. Ithas been replaced by the WM_®ROCOLS propertybut clients that use the ear
lier mechanism can be detected becausedtiethe messages bit in the flags field of the
WM_HINTS property and windawv managers can pvade a backwrds compatibility mode.

»  The mechanism described in the earlier draft by which clients installed wresubwindev
colormaps could not be made tonk reliably and mandated some features of the look and
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feel. Ithas been replaced by the WM_COLORMAP_WINDS property Clients that use
the earlier mechanism can be detected by the WM_COLORMAPS propargetten their
top-level window, but providing a reliable backerds compatibility mode is not possible.

The recommendations for windananager treatment of topvie window borders hae
been changed as those in the earlier draft produced problemsisiftitity events. For non-
window manager clients, there is no incompatibility

The pseudoroogtility in the earlier draft has been remd. Althoughit has been success-
fully implemented, it turns out to be inadequate to support the ugisaged. Arextension
will be required to support these uses fudtyd it was felt that the maximum freedom should
be left to the designers of thetension. Ingeneral, the prkdous mechanism &s irvisible to
clients and no incompatibility should result.

The addition of the WM_DELETE_WIND® protocol (which preents the danger that
multi-window clients may be terminated upectedly) has meant some changes in the
WM_SAVE_YOURSELF protocol, to ensure that theotprotocols are orthogonalClients
using the earlier protocol can be detected (see WNDTRIREOLS abee) and supported in a
backwards compatibility mode.

The cowentions in Section 14.3.1. oflib — C Languae X hterfaceregarding properties of
type RGB_COLOR_MAP ha been changed,ub clients that use the earlier entions
can be detected because their properties are 4 bytes shdwse clients will wrk cor
rectly if the serer supports only a singleddial or if the use only the Ysual of the root.
These are the only cases in whichytuld have worked, aryway.

A.4. Version 1.0, dily 1989

The public reiew resulted in a set of mostly editorial chang&be changes inersion 1.0 that
introduced some dgee of incompatibility with the earlier drafts are:

A new section (6.3) vas added oeering the windev managers use of Grabs.The restric-
tions it imposes shouldfatt only windav managers.

The TARGETS selection tget has been clarified, and it may be necessary for clients to add
some entries to their replies.

A selection wner using INCR transfer should no longer replacgetarin a MUIIPLE
property with the atom INCR.

The contents of th€lientMessageevent sent by a client to iconify itself has been clarified,
but there should be no incompatibility because the earlier contentslwot in fict hae
worked.

The bordemwidth in syntheticConfigureNotify events is nev specified, It this should not
cause apincompatibility

Clients are nev asked to set a bordevidth on all ConfigureWindow requests.

Window manager properties on icon wingi® nav will be ignored, ot there should be no
incompatibility because thereaw no specification that thee dbeyed previously.

The ordering of real and synthetonfigureNotify events is nev specified, it ary incom-
patibility should afect only windev managers.

The semantics of WM_SA_YOURSELF hae keen clarified and restricted to be a check-
point operation only Clients that were using it as part of a shwdsequence may need to
be modified, especially if tiyavere interacting with the user during the shutdo

A kill_id field has been added to RGB_COLOR_MAP propertiélents using earlier con-

ventions can be detected by the size of their RGB_COLOR_MAP properties, and the cases
that would have worked will still work.
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A.5. Version 1.1

Version 1.1 vas released with X11R5 in September 198iladdition to some minor editorial
changes, there were asfeemantic changes sinceigion 1.0:

The section on Dace Color Characterizationas added.
The meaning of the NULL property typeawclarified.
Appropriate references to Compourekilwere added.

A.6. Public Review Draft, December 1993
The follonving changes he keen made in preparing the publigiesv draft for Vlersion 2.0.

[PO1] Addition of advice to clients onWwdo keep track of a top-l&l window’s asolute
position on the screen.

[PO3] A technique for clients to detect when it is safe to reuse aveplidown has been
added.

[PO6] Section 4.1.8, on colormaps, has beenitten. Anew feature that allws clients to
install their avn colormaps has also been added.

[PO8] The LENGTH tayet has been deprecated.
[P11] The manager selectioreility was added.

[P17] The definition of the aspect ratio fields of the WM_NORMAL_HINTS property has
been changed to include the base size.

[P19] StaticGravity has been added to the list @lwes allaved for the win_gnraty field of
the WM_HINTS property The meaning of th€enterGravity value has been clarified.

[P20] A means for clients to query the ICCCM complianuel lef the windav manager has
been added.

[P22] The definition of the MULIPLE selection taget has been clarified.

[P25] A definition of ‘top-level window'” has been addedlhe WM_STRTE property has
been defined andkposed to clients.

[P26] The definition of winde states has been clarified and therding regarding windav
state changes has been made more consistent.

[P27] Clarified the rules gerning when windw managers are required to send synthetic
ConfigureNotify events.

[P28] Added a recommended technique for setting the input focus to awaadoon as it
is mapped.

[P29] The required lifetime of resource IDs named in wind@nager properties has been
specified.

[P30] Advice for dealing withéystrokes and werride-redirect windws has been added.

[P31] A statement on thevmership of resources transferred through the selection mecha-
nism has been added.

[P32] The definition of the CLIENT_WINDW target has been clarified.

[P33] A rule about requiring the selectionreer to reacquire the selection under certain cir
cumstances has been added.

[P42] Added seeral new selection tagets.

[P44] Ambiguous wrding regarding the withdraval of top-level windows has been
removed.

[P45] A facility for requestors to pass parameters during a selection request has been added.
[P49] A cowention on discrimated names has been added.
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[P57] The C_STRING property typeas added.
[P62] An ordering requirement on processing selection requastadded.
[P63] TheVisibleHint flag was added.

[P64] The session management section has been updated to align with thegien man-
agement protocolThe old session managementwattions hae been meed to Appendix

References to the wer-forthcomingWindow and Session Maga Corventions Manual
have keen remued.

Information on the X Rgstry and references to the session management and ICE docu-
ments hae been added.

Numerous editorial and typographical impements hge been made.

A.7. Version 2.0, Aoril 1994

The follonving changes he keen made in preparation for releasing the final editioreafivn
2.0 with X11R6.

The PIXMAP selection tget has beenvesed to return a property of type PIXMAP instead
of type DRANABLE.

The session management section has begsereslightly to correspond with the changes to
the X S=ssion Mangement Potocol

Window managers are moprohibited from placingCurr entTime in the timestamp field of
WM_TAKE_FOCUS messages.

In the WM_HINTS propertythe VisibleHint flag has been renamedwgencyHint. Its
semantics hae dso been defined more thoroughly

Additional editorial and typographical changesehbeen made.
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Appendix B

B. SuggestedProtocol Revisions

During the deelopment of these carentions, a number of inadequaciesééeen discoered in
the core X11 protocolThey are summarized here as input to &argual protocol reision design
process:

There is no &y for aryone to find out the last-change time of a selectibime Get-
SelectionOwnerrequest should be changed to return the last-change time as well as the
owner.

There is no \ay for a client to find out which selection atoms aldv

There vould be no need for WM AKE_FOCUS if theFocusin event contained a time-
stamp and a pvéous-focus field.This could &oid the potential race conditior here is
space in thevent for this information; it should be added at th&trerotocol reision.

There is a race condition in thestallColormap request. Idoes not taé a tmestamp and
may be gecuted after the top-el colormap has been uninstalleihe net protocol rei-
sion should preide the timestamp in thimstallColormap , UninstallColormap, List-
InstalledColormaps requests and in th€olormapNotify event. Thetimestamp should be
used in a similar ay to the last-focus-change time for the input foclise lack of times-
tamps in these paels is the reason for restricting colormap installation to the wimdan-
ager

The protocol needs to be changed tovle some ay of identifying the Ysual and the
Screen of a colormap.

There should be someaw to reclaim assignments to thesfiwonpreassigned modifiers
when thg are no longer neededlhe manual method is unpleasantiyitech.
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Appendix C

C. ObsoleteSession Manager Coventions

This appendix contains obsolete gemtions for session management using X properties and
messages. Thmorventions described here are deprecated and are described only for historical
interest. Br further information on session management)Xs8ession Mangement Potocol.

C.1. Properties

The client communicates with the session manager by placongoperties (WM_COMMAND
and WM_CLIENT_MACHINE) on its top-lgel window. If the client has a group of topvi
windows, these properties should be placed on the group leadenwindo

The windav manager is responsible for placing a WMASE property on each top-el client
window for use by session managers and other clients that need to be able to identifgl top-le
client windavs and their state.

C.1.1. WM_COMMAND Property

The WM_COMMAND property represents the command used to start or restart the Blient.
updating this propertylients should ensure that itnedys reflects a command that will restart

them in their current statéhe content and type of the property depend on the operating system
of the machine running the clien®n POSIX-conformant systems using ISO Latin-1 characters
for their command lines, the property should:

» Bedtype STRING

*  Contain a list of null-terminated strings

* Beinitialized from agv
Other systems will need to set appropriateventions for the type and contents of
WM_COMMAND properties.Window and session managers should not assume that
STRING is the type of WM_COMMAND or that thhevill be able to understand or display
its contents.

Note that WM_COMMAND strings are null-terminated andetifrom the general coentions

that STRING properties are null-separatéthis inconsistengcis necessary for backavds com-

patibility.

A client with multiple top-leel windows should ensure thaxactly one of them has a

WM_COMMAND with nonzero lengthZero-length WM_COMMAND properties can be used

to reply to WM_SAE_YOURSELF messages on other topelavindows kut will otherwise be
ignored.

C.1.2. WM_CLIENT_MA CHINE Property
This property is described in section 4.1.2.9.

C.2. Termination

Because thecommunicate by means of unreliable netkvconnections, clients must be prepared
for their connection to the sewto be terminated at yatime without warning. Thg cannot

depend on getting notification that termination is imminent or on being able to use thdaserv
negotiate with the user about the@ité. For example, clients cannot depend on being able to put
up a dialog box.

Similarly, clients may terminate at gnime without notice to the session managdathen a client
terminates itself rather than being terminated by the session mahégeewed as hang
resigned from the session in question, and it will not biwed if the session is vived.
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C.3. ClientResponses to Session Manager Actions

Clients may need to respond to session manager actions weatys:
*  Saving their internal state

* Deleting a windw

C.3.1. Saing Client State

Clients that vant to be varned when the session manager feels thgtstieuld sae teir internal
state (for ®ample, when termination impends) should include the atom WMESXOURSELF
in the WM_PROTOCOLS property on their topyel windows to participate in the
WM_SAVE_YOURSELF protocol.They will receive aClientMessageevent as described in
section 4.2.8 with the atom WM_SE_YOURSELF in its data[0] field.

Clients that recee WM_SAVE_YOURSELF should place themsesvin a state from which the

can be restarted and should update WM_COMMAND to be a command that will restart them in
this state.The session manager will baiting for aPropertyNotify event on WM_COM-

MAND as a confirmation that the client haseshits state.Therefore, WM_COMMAND should

be updated (perhaps with a zero-length apperah) i€its contents are correcho interactions

with the user are permitted during this process.

Once it has receed this confirmation, the session manager will feel free to terminate the client if
that is what the user astt for Otherwise, if the user asl for the session to be put to sleep, the
session manager will ensure that the client does novecasi mouse or kyboard @ents.

After receving a WM_SA/E_YOURSELF, saving its state, and updating WM_COMMAND, the
client should not change its state (in the sense of doiytiag that vould require a change to
WM_COMMAND) until it recewes a nouse or kyboard @ent. Onceit does so, it can assume
that the danger isver. The session manager will ensure that thesets do not reach clients
until the danger isvar or until the clients hee keen killed.

Irrespectve d how they are arranged in winde groups, clients with multiple topael windows
should ensure the folldng:

*  Only one of their top-keel windows has a nonzero-length WM_COMMAND property
 Theyrespond to a WM_SHE_YOURSELF message by:
- First, updating the nonzero-length WM_COMMAND propeityecessary

- Second, updating the WM_COMMAND property on the windor which the
receved the WM_SA/E_YOURSELF message if itag not updated in the first step

Receving WM_SA/E_YOURSELF on a winde is, conceptuallya ommand to sz te entire
client state!t

C.3.2. Window Deletion

Windows are deleted using the WM_DELETE_WINBRQprotocol, which is described in section
4.2.8.1.

C.4. Summaryof Session Manager Roperty Types
The session manager properties are listed in thenfioigptable:

16 This corvention has changed since earlier drafts because of the introduction of the protocol it gectien. In the public reiew
draft, there s ambiguity as to whether WM_8B_YOURSELF vas a checkpoint or a shutdo facility. It is row unambiguously a
checkpoint &cility; if a shutdevn facility is judged to be necessagyeparate WM_PRTOCOLS protocol will be desloped and rgistered
with the X Consortium.
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Name Type
WM_CLIENT_MACHINE  TEXT
WM_COMMAND TEXT
WM_STATE WM_STATE

Format

32
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