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1. Introduction

It was an explicit design goal of X Version 11 to specify mechanism, noypéisa esult, a

client that comerses with the server using the protocol defined bytidndow System Protocol
Veasion 11may operate correctly in isolation but may not coexist properly with others sharing the
same server.

Being a good citizen in the X Version 11 worlddlves adhering to caentions that geern
inter-client communications in the following areas:

*  Selection mechanism

e Cut buffers

*  Window manager

»  Session manager

e Manipulation of shared resources
» Device color characterization

This document proposes suitable wanions without attempting to enforceygparticular user
interface. D permit clients written in different languages to communicate, thesexuions are
expressed solely in terms of protocol operations, not in terms of their associated Xlib interfaces,
which are probably more familiaiThe binding of these operations to the Xlib interface for C and
to the equident interfaces for other languages is the subject of other documents.

1.1. Ewlution of the Corventions

In the interests of timely acceptance, lihier-Client Communication Conventions Manual
(ICCCM) covers only a minimal set of required aamtions. Theseornventions will be added to
and updated as appropriate, based on the experiences of the X Consortium.

As far as possible, these eentions are upwardly compatible with those in the February 25,

1988, draft that was distributed with the X Version 11, Release 2, of theasaftinsome areas,
semantic problems were dis@ped with those corentions, and, thus, complete upward compati-
bility could not be assured. These areas are noted in the text and are summarized in Appendix A.

In the course of deloping these carentions, a number of minor changes to the protocol were
identified as desirable. Thelso are identified in the text, are summarized in Appendix B, and

are offered as input to a future protocol revision process. If and when a protocol revision incorpo-
rating these changes is undertaken, it is anticipated that the ICCCM will need to be revised.
Because it is difficult to ensure that clients and servers are upgraded simultarobentsyusing

the revised carentions should examine the minor protocol revision number and be prepared to
use the older carentions when communicating with an older server.

It is expected that these revisions will ensure that clients using thentions appropriate to pro-
tocol minor revisiom will interoperate correctly with those that use theventions appropriate
to protocol minor revisiom + 1 if the server supports both.

1.2. Atoms

Marny of the cowentions use atomsTo assist the readgthe following sections attempt to
amplify the description of atoms that is provided 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 a bundle of octetg kkéring but without an encoding
being specified. The elements are not necessarily ASCII characters, and no case folding
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happens.

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 sze (in fact, 32 bytes) and that because sovaeets contain atoms, a fixed-size represen-
tation for them was needed.

To dlow a fixed-size representation, a protocol requéstiefnAtom ) was provided to register a
byte sequence with the seryahich returns a 32-bit value (with the top three bits zero) that maps
to the byte sequence. Therénse 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 in all environ-
ments, but thewill eliminate manylnternAtom requests in most applications.

Note that thg are predefined only in the sense of having numeric values, not in the
sense of having required semantics.

Predefined atoms are an implementation trickvtidethe cost of interning marof the atoms
that are expected to be used during the startup phase of all applications. The results of the
InternAtom requests, which require a handshake, can be assapniedi .

Language interfaces should probably cache the atom-name mappings and get them only when
required. TheCLX interface, for instance, makes no distinction between predefined atoms and
other atoms; all atoms are viewed as symbols at theanterfHovever, 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 built-in atoms are composed of uppercase ASCII characters with the logical words separated
by an underscore character (), for example, WM_ICOAMHE. Theprotocol specification rec-
ommends that atoms used fonpté vendor-specific reasons should begin with an underscore.

To prevent conflicts among genizations, additional prefixes should be chosen (for example,
_DEC_WM_DECORATION_GEOMETRY).

The names were chosen in this fashion toentéasy to use them in a natural way within LISP.
Keyword constructors alle the programmer to specify the atoms as LISP atoms. If the atoms
were not all uppercase, special quotingventions would hee 1 be wsed.

1.2.4. Semantics

The core protocol imposes no semantics on atoms excepyasahesed in FONTPROP struc-
tures. fer further information on FONTPROP semantics, seeXthegical Font Description
Conventions

1.2.5. NameSpaces

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

1 The comment in the protocol specification foternAtom that ISO Latin-1 encoding should
be used is in the nature of a gention; the server treats the string as a byte sequence.
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Space Briefly Examples

Property name Name WM_HINTSWM_NAME, RGB_BEST_MAPR...
Property type Type WM_HINTS,CURSOR, RGB_COLOR_MAP..
Selection name Selection PRIMAR, SECONDARY, CLIPBOARD
Selection taget Target FILE_NMAME, POSTSCRIPTPIXMAP, ...

Font property QUAD_WIDTH, POINT_SIZE, ..
ClientMessagetype WM_SAVE_YOURSELF DEC_SAVE_EDITS, ..

1.2.6. DiscriminatedNames

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

advance). For example, a colormap-generating program might use the selection mechanism to
offer colormaps for each screen and so needs a selection name for each screen. Such names are
called “discriminated namesand 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 a fixed set of names for each value of the discriminating entity,
then the discriminated names are formed by suffixing an ordinary name according to the value of
the entity.

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

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

To discriminate a name by client, use an X resource ID created by that client. This resource can
be of ary type.

Sometimes it is simply necessary to generate a unique set of names (for example, for the proper-
ties on a winde used by a MULTIPLE selection). These names shouwe Itee form:

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

if the names stand totally alone, and the form:
name Ud (e.g., FOO_UO BAR_UO FOO_U1l BAR_U1)).

if they come in sets (here there areotgets, named “FOOand “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 windds dmost certainly not.)
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In a particularly difficult 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 namingeotions, because
doing so will cause too much disruption. Haee it is expected that future proto-
cols — both standard and yaie — will use these caentions.

2. Peer-to-Peer Communication by Means of Selections

Selections are the primary mechanism that X Version 11 defines for the exchange of information
between clients, for example, by cutting and pasting between winddotethat there can be an
arbitrary number of selections (each named by an atom) and thatelglobal to the server.

Section 2.6 discusses the choice of an atom. Each selection is owned by a client and is attached
to a windav.

Selections communicate between an owner and a requé&s®owner has the data representing
the value of its selection, and the requestor vesdl. A requestor wishing to obtain the value of
a lection provides the following:

*  The name of the selection

e The name of a property

* A window

*  The atom representing the data type required

e Optionally, some parameters for the request

If the selection is currently owned, the owner reeean &ent and is expected to do the follow-
ing:

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

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

*  Send the requestor amant to let it knav the property isailable

Clients are strongly encouraged to use this mechanism. In partaisfdaying text in a perma-
nent windev without providing the ability to select and e@rt it into a string is definitely con-
sidered antisocial.

Note that all data transferred between an owner and a requestor must usually go by means of the
server in an X Version 11 @inonment. Aclient cannot assume that another client can open the

same files orven communicate directly The other client may be talking to the server by means

of a completely different networking mechanism (feample, 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 acquire ownership of a particular selection shouldeaBelectionOwner,
which is defined as follows:
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| SetSelectionOwner

selection ATOM
owner. WINDOW or None
L time: TIMESTAMP or CurrentTime

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

between the current last-change time of the selection concerned and the current server time. This
time value usually will be obtained from the timestamp of tleatethat triggers the acquisition of

the selection. Clients should not set the time valuéuentTime , because if thedo 2, they

have o way of finding when thegained ownership of the selection. Clients must use a window

they created so that requestors can rowmts to the owner of the selectién.

Cornvention

Clients attempting to acquire a selection must set the time value &tBelection-
Owner request to the timestamp of theset triggering the acquisition attempt, not

to CurrentTime . A zero-length append to a property is a way to obtain a timestamp
for this purpose; the timestamp is in the corresponBiragpertyNotify event.

If the time in theSetSelectionOwnerequest is in the future reledi © the serves aurrent time
or is in the past relatt o the last time the specified selection changed handS§et&elec-
tionOwner request appears to the client to succeed, but ownership is not actually transferred.

Because clients cannot name other clients dirgbdyspecified owner wineois used to refer to
the owning client in the replies BetSelectionOwner, in SelectionRequesand Selection-
Clear events, and possibly as a place to put properties describing the selection in quBstion.
discover the owner of a particular selection, a client showdke GetSelectionOwner which is
defined as follows:

| GetSelectionOwner
selection ATOM

L owner: WINDOW or None

Convention

Clients are expected to provide some visible confirmation of seleatioarship. ©
make this feedback reliable, a client must perform a sequenedhkkfollowing:

SetSelectionOwner(selection=PRIMXRowner=Windav, time=timestamp)
owner = GetSelectionOwner(selection=PRIMARY)
if (owner != Window) Failure

If the SetSelectionOwnerrequest succeeds (not merely appears to succeed), the client that issues
it is recorded by the server as being the owner of the selection for the time period starting at the

2 At present, no part of the protocol requires requestors to sents ¢o the owner of a selec-
tion. Thisrestriction is imposed to prepare for possible future extensions.
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specified time.

2.2. Responsibilitiesof the Selection Owner

When a requestor wants the value of a selection, the owneraeadelectionRequestvent,
which is defined as follows:

SelectionRequest

owner. WINDOW

selection ATOM

target: ATOM

property. ATOM or None
requestor WINDOW

time: TIMESTAMP or CurrentTime

The specified owner and selection will be the values that were specifiedIat®election-
Owner request. Thewner should compare the timestamp with the period it has owned the
selection and, if the time is outside, refuse $lséectionRequesby sending the requestor win-
dow a SelectionNotify event with the property set thlone (by means of &endEventrequest
with an empty eent mask).

More advanced selection owners are free to maintain a history of the value of the selection and to
respond to requests for the value of the selection during perigdewthed it een though they
do not own it nw.

If the specified property islone, the requestor is an obsolete client. Owners are encouraged to
support these clients by using the specified target atom as the property name to be used for the
reply.

Otherwise, the owner should use the target 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 gfeheltar

the target is not defined toyeapmrameters, the owner should ignore the property if it is present.

If the selection cannot be oganted into a form based on the target (and parameters, if any), the
owner should refuse th8electionRequesas previously described.

If the specified property is ndtone, the owner should place the data resulting fronvedimg
the selection into the specified property on the requestor wiadd should set the property’s
type to some appropriate value, which need not be the same as the specified target.

Corvention

All properties used to reply tBelectionRequeskevents must be placed on the
requestor winde.

In either case, if the data comprising the selection cannot be stored on the requestoi(femdo
example, because the server cannot provide sufficient memory), the owner must reSeedhe
tionRequest, as peviously described. See also section 2.5.

If the property is successfully stored, the owner should acknowledge the successhgicoty
sending the requestor wind@ SelectionNotify event (by means of &endEventrequest with
an empty mask) SelectionNotify is defined as follows:
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SelectionNotify

requestor WINDOW
selectiontarget: ATOM

property. ATOM or None

time: TIMESTAMP or CurrentTime

The owner should set the specified selection, target, time, and property arguments to the values
receved in the SelectionRequesevent. (Notethat setting the property argumentNone indi-
cates that the cearsion requested could not be made.)

Corvention

The selection, target, time, and property arguments iS#hectionNotify event
should be set to the values reediin the SelectionRequesevent.

If the owner receies nore than onéelectionRequesevent with the same requestaeelection,
target, and timestamp it must respond to them in the same order in wlyiehetieerecaied.

Rationale

It is possible for a requestor toveanultiple outstanding requests that use the same
requestor winde, slection, target, and timestamp, and that differ only in the prop-
erty. If this occurs, and one of the smrsion requests fails, the resultisglection-
Notify event will have its property argument set Mone. This may mak it impos-
sible for the requestor to determine whichvawsion request had failed, unless the
requests are responded to in order.

The data stored in the property mugtrgually be deletedA corvention 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 MULTIPLE.

A selection owner will often need confirmation that the data comprising the selection has actually
been transferred. (For example, if the operation has side effects on thesdmteenal data

structures, these should notégiace until the requestor has indicated that it has successfully
receved the data.) Owners should express interegtriopertyNotify events for the specified
requestor winde and wait until the property in thBelectionNotify event has been deleted

before assuming that the selection data has been transfEordtie MULTIPLE request, if the
different conersions require separate confirmation, the selection owner can also watch for the
deletion of the individual properties named in the property irSilectionNotify event.

When some other client acquires a selection, the previous owneressz8electionClearevent,
which is defined as follows:
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SelectionClear

owner. WINDOW
selection ATOM
time: TIMESTAMP

The timestamp argument is the time at which the ownership changed hands, and the owner argu-
ment is the winde the previous owner specified in ®tSelectionOwnemrequest.

If an owner loses ownership while it has a transfer in progress (that is, beforevitsseotfica-
tion that the requestor has regsi dl the data), it must continue to service the ongoing transfer
until it is complete.

If the selection value completely changes, but the owner happens to be the same client (for exam-
ple, selecting a totally different piece of text in the sateen as before), then the client should
reacquire the selection ownership as if it were not the owraniding a n& timestamp. If the

selection value is modified, but can still reasonably be viewed as the same selecté*ctmbject,

owner should tad& no ation.

2.3. Gwving Up Selection Ownership

Clients may either ge yp lection ownership voluntarily or lose it forcibly as the result of some
other client$ actions.

2.3.1. \bluntarily Giving Up Selection Ownership

To relinquish ownership of a selection voluntgradydient should gecute aSetSelectionOwner
request for that selection atom, with owner specified@se and the time specified as the time-
stamp that was used to acquire the selection.

Alternatively, the client may destyothe windav used as the owner value of tBetSelection-
Owner request, or the client may terminate. In both cases, the ownership of the selection
involved will revert to None.

2.3.2. Forcibly Giving Up Selection Ownership

If a client gives up avnership of a selection or if some other cliexaceites aSetSelection-
Owner for it and thus reassigns it forcibtpe previous owner will recet aSelectionClear
event. For the definition of &electionClearevent, see section 2.2.

The timestamp is the time the selection changed hands. The specified owner is thethhabhdo
was Pecified by the current owner in i&etSelectionOwnerrequest.

2.4. Requestinga Selection

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

3 The division between thesedwases is a matter of judgment on the part of the softwae de
oper.
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ConvertSelection

selectiontarget: ATOM

property. ATOM or None
requestor WINDOW

time: TIMESTAMP or CurrentTime

The selection argument specifies the particular selectiotved, and the target argument speci-

fies the required form of the informatioRor information about the choice of suitable atoms to

use, see section 2.6. The requestor should set the requestor argument tovahendareated;

the owner will place the reply property there. The requestor should set the time argument to the
timestamp on thevent that triggered the request for the selectialn®. Notehat clients should

not specifyCurrentTime .

Convention

Clients should not us€urrentTime for the time argument of @onvertSelection
request. Insteadhey should use the timestamp of theeet that caused the request
to be made.

The requestor should set the property argument to the name of a property that the owner can use
to report the value of the selection. Requestors should ensure that the named property does not
exist on the windw before issuing th€onvertSelection request: The exception to this rule is

when the requestor intends to pass parameters with the request (see below).

Rationale

It is necessary for requestors to delete the property before issuing the request so that
the target can later be extended tetprameters without introducing an incompati-
bility. Also note that the requestor of a selection need not Kkmo client that owns

the selection nor the windoon which the selection was acquired.

Some targets may be defined such that requestors can pass parameters along with the request. If
the requestor wishes to provide parameters to a requsgssghitidd be placed in the specified

property on the requestor winaidoefore the requestor issues fienvertSelection request, and

this property should be named in the request.

Some targets may be defined so that parameters are optional. If no parameters are to be supplied
with the request of such a target, the requestor must ensure that the property does not exist before
issuing theConvertSelection request.

The protocol allows the property field to be seNtne, in which case the owner is supposed to
choose a property name. Howee it is difficult for the owner to mak this choice safely.

4 This requirement is mein version 2.0, and, in general, existing clients do not conform to this
requirement. @ prevent these clients from breaking, no existing targets should be extended to take
parameters until sufficient time has passed for clients to be updated. Note that the MULTIPLE tar-
get was defined to takparameters in version 1.0 and its definition is not changing. There is thus no
conformance problem with MULTIPLE.
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Corventions

1. Requestorshould not uséone for the property argument of@onvertSelec-
tion request.

2. OwnergeceivingConvertSelection requests with a property argument of
None are talking to an obsolete client. aould choose the target atom as
the property name to be used for the reply.

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

The requestomselection, time, and target arguments will be the same as those GorbertSe-
lection request.

If the property argument idone, the conersion has been refused. This can mean either that
there is no owner for the selection, that the owner does not support teesemmimplied by the
target, or that the server did nowvhaufficient space to accommodate the data.

If the property argument is ndtone, then that property will exist on the requestor wiwdd'he
value of the selection can be retréd from this property by using th@etProperty request,
which is defined as follows:

GetProperty

window. WINDOW

property. ATOM

type: ATOM or AnyPropertyType
long-offsetlong-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 value of a selection, the property argument should be set

to the corresponding value in tiselectionNotify event. Becauséhe requestor has no way of

knowing beforehand what type the selection owner will use, the type argument should be set to
AnyPropertyType. Seveal GetProperty requests may be needed to retidl the data in the
selection; each should set the long-offset argument to the amount of datedreodar, and the

size argument to some reasonable buffer size (see section 2.5). If the returned value of bytes-after
is zero, the whole property has been transferred.

Once all the data in the selection has been vetti@vhich may require getting the values of sev-
eral properties — see section 2.7), the requestor should delete the propertgatettnNotify
request by using &etProperty request with the delete argument seftoe. As previously dis-
cussed, the owner has no way of knowing when the data has been transferred to the requestor
unless the property is rewes.

10
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Cornvention

The requestor must delete the property named iséhectionNotify once all the
data has been retvied. Therequestor should woke dther DeleteProperty or Get-
Property (delete==True) after it has successfully rettkdl| the data in the selec-
tion. For further information, see section 2.5.

2.5. Large Data Transfers
Selections can get large, which poses poblems:

Transferring large amounts of data to the server is exgensi

All servers will hae limits on the amount of data that can be stored in properties. Exceed-

ing this limit will result in anAlloc error on theChangeProperty request that the selection
owner uses to store the data.

The problem of limited server resources is addressed by the followikgntioms:

Cornventions

1. Selectiorowners should transfer the data describing a large selectionvgelati
to the maximum-request-size theeceved in the connection handshake) using
the INCR property mechanism (see section 2.7.2).

2. Ay client usingSetSelectionOwnerto acquire selection ownership should
arrange to procesalloc errors in property change requestyr clients using
Xlib, this involves using theXSetErrorHandler function to werride the
default handler.

3. Aselection owner must confirm that Atloc error occurred while storing the
properties for a selection before replying with a confirnthedectionNotify
event.

4.  Whenstoring large amounts of data (relatio maximum-request-size), clients
should use a sequence@hangeProperty(mode==Append) requests for rea-
sonable quantities of data. Thigils locking servers up and limits the waste
of data anAlloc 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 andCiwavertSelection request
should be refused (see section 2.2).

6. To avoid locking servers up for inordinate lengths of time, requestors retrieving
large quantities of data from a property should perform a seri@stbfrop-
erty requests, each asking for a reasonable amount of data.

Advice to Implementors

Single-threaded servers shouldaafre to &oid locking up during large data trans-
fers.

2.6. Useof Selection Atoms

Defining a nev atom consumes resources in the server that are not released until the server reini-
tializes. Thusreducing the need for newly minted atoms is an important goal for the use of the

selection atoms.

11
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2.6.1. SelectioAtoms

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

. PRIMARY

+ SECONDARY

e« CLIPBOARD

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

2.6.1.1. ThePRIMARYY Selection

The selection named by the atom PRIMAR used 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 SECONNARused:

» Asthe second argument to commands taking aguments (for example, “exchange pri-
mary and secondary selections”)

» As ameans of obtaining data when there is a primary selection and the user does not want to
disturb it

2.6.1.3. TheCLIPBOARD Selection

The selection named by the atom CLIPBOARD 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:

e It should assert ownership of the CLIPBOARD.

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

» Ifitfails to acquire ownership, a cutting client should not actually perform the cut or provide
feedback that would suggest that it has actually transferred data to the clipboard.

The owner should repeat this process whenihe data to be transferred would change.

Clients wanting to paste data from the clipboard should request the contents of the CLIPBOARD
selection in the usual way.

Except while a client is actually deleting or copying data, the owner of the CLIPBOARD selec-
tion may be a single, special client implemented for the purpose. This client maintains the con-
tent of the clipboard up-to-date and responds to requests for data from the clipboard as follows:

* It should assert ownership of the CLIPBOARD selection and reasseyttitr@nthe clip-
board data changes.

* Ifitloses the selection (because another client has samgatefor the clipboard), it
should:

- Obtain the contents of the selection from ther me/ner by using the timestamp in the
SelectionClearevent.

- Attempt to reassert ownership of the CLIPBOARD selection by using the same time-
stamp.

12
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- Restart the process using a newly acquired timestamp if this attaibsptThistime-
stamp should be obtained by asking the current owner of the CLIPBOARD selection
to corvert it to a TIMESTAMP |If this coversion is refused or if the same timestamp
is receved twice, the clipboard client should acquire a fresh timestamp in the usual
way (for example by a zero-length append to a property).

» Itshould respond to requests for the CLIPBOARD contents in the usual way.

A special CLIPBOARD client is not necessarifhe protocol used by the cutting client and the
pasting client is the same whether the CLIPBOARD client is running or not. The reasons for run-
ning the special client include:

»  Stability - If the cutting client were to crash or terminate, the clipboard value would still be
available.

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

»  Simplicity — A client deleting data does notveato 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 beadable as more than one target.

2.6.2. Target Atoms

The atom that a requestor supplies as the targe€CohaertSelection request determines the

form of the data supplied. The set of such atoms is extensible, but a generally accepted base set
of target atoms is needed. As a starting point for this, the following table contains thoseehat ha
been suggested so far.

Atom Type DataReceved
ADOBE_PORABLE_DOCUMENT_FORMAT

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 drawable IDs
ENCAPSULATED_POSTSCRIPT

STRING [3], Appendix H
ENCAPSULATED_POSTSCRIPT_INTERCHANGE

STRING [3], Appendix H
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Atom Type DataReceved

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

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 follows)

NAME TEXT (see section 4.1.2.1)

ODIF TEXT ISO Office Document Interchange Format
OWNER_OS TEXT The operating system of the owner client
PIXMAP PIXMAP ’ A list of pixmap IDs

POSTSCRIPT STRING [3]

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

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

TASK INTEGER, TEXT The task ID of the owner

TEXT TEXT The text in the ownes’choice of encoding
TIMESTAMP INTEGER The timestamp used to acquire the selection
USER TEXT The name of the user running the owner
UTF8_ STRING TEXT UTF-8 text

References:

[1] AdobeSystems, Incorporatedortable Document Format Reference ManuBkading,

MA, Addison-Weslg, ISBN 0-201-62628-4.

[2] Apple Computeylncorporated.lnside Macintosh, Volume Chapter 4, “Color Quick-
Draw,” Color Picture Brmat. ISBN0-201-17719-6.

[3] AdobeSystems, Incorporated?ostScript Languge Reference ManualReading, MA,
Addison-Weslg, ISBN 0-201-18127-4.

It is expected that this table will gmover time.
Selection owners are required to support the followirgetar Allother targets are optional.

5 Earlier versions of this document erroneously specified thaemion of the PIXMAP target
returns a property of type DRMABLE instead of PIXMAP Implementors should bevare of this
and may want to support the DRABLE type as well to ally for compatibility with older

clients.

% The targets ENCAPSULATED_POSTSCRIPT and ENCAPSULATED POST-
SCRIPT_INTERCHANGE are equilent to the targets _ADOBE_EPS and _ADOBE_EPSI
(respectiely) that appear in the selection targets regisitye _ ADOBE _ targets are deprecated,
but clients are encouraged to continue to support them for backward compatibility.

7 This definition is ambiguous, as the selection may beect into ay of seveal targets that
may return differing amounts of data. The requestor has no way of knowing which,df threse
targets corresponds to the result of LENGTH. Clients are advised that no guarantees can be made
about the result of a ceersion to LENGTH,; its use is thus deprecated.
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» TARGETS - The owner should return a list of atoms that represent the targets for 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 target atom is valid only when a property is specified on the
ConvertSelection request. Ithe property argument in ttgelectionRequesevent is None
and the target is MULTIPLE, it should be refused.

When a selection owner reees a SelectionRequedtarget==MULTIPLE) request, the

contents of the property hamed in the request will be a list of atom pairs: the first atom nam-
ing a target and the second naming a prop&igng is not valid here). The effect should be

as if the owner had resed] a £quence ofelectionRequesevents (one for each atom pair)
except that:

- The owner should reply with electionNotify only when all the requested a@n
sions hae been performed.

- If the owner fails to cormert the target named by an atom in the MULTIPLE property,
it should replace that atom in the property witbne.

Corvention

The entries in a MULTIPLE property must be processed in the ordeggpear
in t