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ABSTRAT

This speciCEes a protocol between IM library and IM (Input Methodg@Serv
internationalized te input, which is independent fromyagpeciEc language,

ary speciCEec input method and the transport layer used in communication between
the IM library and the IM Sear, and uses a client-sezv model. This protocol

allows user to use his/heavarite input method for all applications within the
stand-alone distrilded ernironment.
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1. Introduction

1.1. Scope

The internationalization in the X Mow System \érsion 11, Release 5 (X11R5) pides a
common API which application delopers can use to create portable internationalized programs
and to adapt them to the requirements ded#nt natie languages, local customs, and character
string encodings (this is calledocalization'). As one of its internationalization mechanisms
X11R5 has de®ned a functional intezé for internationalizedxeinput, called XIM (X Input
Method).

When a client-seer model is used with an IM (Input Method) implementation, a protocol must

be established between the client and theeseHoweve, the protocol used to intexte Input

Method Serers (IM Serers) with the Input Method libraries (IM libraries) to which applications

are linked was not addressed in X11R%his led application delopers to depend oremdor

speci®c input methods, decreased the sshoice of aailable input methods, and made it more
dif®cult for developers to create portable applications. This paper describes the Input Method Pro-
tocol developed for X11R6 to resobsthe abwe problems and to address the requirements of

existing and future input methods.

The Input Method Protocol is independent from the transport layer used in communication
between the IM library and the IM Serv Thus, the input method protocol can halton ary
inter-process communication mechanism, such as TCP/IP or the X protocol.

In addition, the protocol puides for future gtensions such as &fing input model types.

1.2. Backgound

Text input is much more simple for some languages than otEmglish, for instance, uses an
alphabet of a manageable size, and input consists of pressing the correspeyding k
keyboard, perhaps in combination with a shéyKor capital letters or special characters.

Some languages Yalamger alphabets, or modi®ers such as accents, which require the addition of
special ley mombinations in order to entexte Thesanput methods may requiradead-leys" or
“compose-kys" which, when folleved by diferent combinations ofdy grokes, generate dér-

ent characters.

Text input for ideographic languages is much less simipiéhese languages, characters repre-

sent actual objects rather than phonetic sounds used in pronounand, @amd the number of
characters in these languages may continue te. goJapanese, for instance, mostttmput

methods imolve entering characters in a phonetic alphabet, after which the input method searches
a dctionary for possible ideographic egdents (of which there may be mgn Theinput

method then presents the candidate characters for the user to choose from.

In Japanese, either Kana (phonetic symbols) or Roman letters are typed and ¢gi@mnia re

selected for corersion to Kanji. Seeral Kanji characters may e the same phonetic representa-

tion. If that is the case with the string entered, a menu of characters is presented and the user must
choose the appropriate one. If no choice is necessary or a preference has been established, the
input method does the substitution directly

These complicated input methods must present state information (Status Atesjirieand edit
space (Preedit Area), and menu/choice presentations (Auxiliary Aviesh of the protocol
between the IM library and the IM Semninvolves managing these IM aredBecause of the size
and complgity of these input methods, and because of widely they vary from one language
or locale to anothethey are usually implemented as separate processes which camsagw
client processes on the same computer oror&tw
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1.3. Input Method Styles
X11 internationalization support includes the faliog four types of input method:

- on-the-spot: Thelient application is directed by the IM Sento display all
pre-edit data at the site oktensertion. The client rgisters call-
backs iwoked by the input method during pre-editing.

- off-the-spot: Thelient application praides display windas for the pre-edit
data to the input method which displays into them directly
- over-the-spot: Thenput method displays pre-edit data in a wiwvdehich it
brings up directly wer the text insertion position.
- root-window: Theinput method displays all pre-edit data in a separate area of the

screen in a winde speci®c to the input method.

Client applications must choose from thvaikable input methods supported by the IM S=rand
provide the display areas and callbacks required by the input method.

2. Architecture

2.1. ImplementationModel

Within the X Window System emironment, the follaing two typical architectural models can be
used as an input methedmplementation model.

- Client/Sener model: A separate process, the IM Servyrocesses input and handles
preediting, cowerting, and committing.The IM library within the
application, acting as client to the IM Seramply receves the
committed string from the IM Sesv

- Library model: All input is handled by the IM library within the applicatiofihe
event process is closed within the IM library and a separate IM
Sener process may not be required.

Most languages which need compieeediting, such as Asian languages, are implemented using
the Client/Serer IM model. Other languages which need only deag & compose ky process-
ing, such as European languages, are implemented using the Library model.

In this paperwe dscuss mainly the Client/SexwIM model and the protocol used in communica-
tion between the IM library (client) and the IM Serv

2.2. Structure o IM

When the client connects or disconnects to the IM&eaw open or close operation occurs
between the client and the IM Serv

The IM can be speci®ed at the time of XOpenlIM() by setting the locale of the client and a locale
modi®er Since the IM remembers the locale at the time of creation XOpenlIM() can be called
multiple times (with the setting for the locale and the locale modi®er changed) to support multiple
languages.

In addition, the supported IM type can be obtained using XGetlv¥g().

The client usually holds multiple input xt¢ ®elds. Xlib praides a alue type called thélhput
Contt' (1C) to manage each inddual input ®eld. An IC can be created by specifying XIM
using XCreatelC(), and it can be deged using XDestrgC().

The IC can specify the type of IM which is supported by XIM for each input ®eld, so each input
®eld can handle a ddrent type of IM.

Most importantly information such as the committed string sent from the INiSrthe client,
is exchanged based on each IC.
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Since each IC corresponds to an input ®eld, the focused input ®eld should be announced to the
IM Sener using XSetlCecus(). (XUnsetlCbcus() can also be used to change the focus.)

2.3. Ewent Handling Model

Existing input methods support either the FrontEnd method, the BackEnd method, oFtbsth.
protocol speci®cally supports the BackEnd method as tleiliehethod, bt also supports the
FrontEnd method as an optional IM Sarextension.

The diference between the FrontEnd and BackEnd methods isvieMsots are deliered to the
IM Sener. (Fig. 1)

2.3.1. BackEndMethod

In the BackEnd method, client winganput events are akays delivered to the IM librarywhich
then passes them to the IM SarvEvents are handled serially in the order deed, and there-
fore there is no synchronization problem between the IM library and the IMtServ

Using this method, the IM library fomvds all keyPress and ByRelease eents to the IM Serer
(as required by the Ewnt Flav Control model described in section 2.£&vent Flav Control"),
and synchronizes with the IM Sen(as described in section 4.18Filtering Eents’).

2.3.2. FontEnd Method

In the FrontEnd method, client windanput events are deliered by the X semrr directly to both
the IM Senrer and the IM library Therefore this method prmles much better interaeé perfor-
mance while preediting (particularly in cases such as when the IMrSemunning locally on
the users workstation and the client application is running on anotluekstation wer a rela-
tively slow network).

However, the FrontEnd model may & g/nchronization problems between theylesents han-
dled in the IM Serer and otherwents handled in the client, and these problems could possibly
cause the loss or duplication aykevents. For this reason, the BackEnd method is the core
method supported, and the FrontEnd method is maalalale as anxtension for performance
purposes. (Refer to Appendix A for more information.)
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Fig.1 The Flav of Events

2.4. Ewent Flow Control

This protocol supports wvevent «ow models for communication between the IM library and the
IM Senwer (Static and Dynamic).

Static Exent Flav requires that inputvents alvays be sent to the IM Seswfrom the client.

Dynamic Eent Flav, howeve, requires only that those inputeats which need to be processed
(corverted) be sent to the IM Seawfrom the client.

For instance, in the case of inputing a combination of ASCII characters and Chinese characters,
ASCII characters do not need to be processed in the IMNeSsptheir key events do not hee ©

be sent to the IM Seew. On the other hand,dy events necessary for composing Chinese charac-
ters must be sent to the IM Serv

Thus, by adopting the Dynamic &wt Flav, the number of requests among the X 8eithe
client, and the IM Seer is signi®cantly reduced, and the number of cdrgeitches is also
reduced, resulting in impved performance. ThéM Serwer can sen&KIM_REGIS-
TER_TRIGGERKEYS message in order to switch the=et ow in the Dynamic Eent Flaw.

The protocol for this process is described in section £8ent Flav Control".

3. DefaultPreconnection Corention

IM Senwers are strongly encouraged tgister their symbolic names as thE@M names into the
IM Sener directory propertyXIM_SERVERS, on the root windw of the screen_number 0.
This property can contain a list of@Ms, and the eachT®OM represents each possible IM
Sener. IM Server names are restricted to POSIX Portable Filename CharactéfoS#$cover if
the IM Senrer is actve, see if there is anwaner for the selection with that atom nani@ learn
the address of that IM Sew corvert the selection tget TRANSPORT, which will return a
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string form of the transport address(e§). learn the supported locales of that IM Sgreonvert
the selection tget LOCALES, which will return a set of names of the supported locales in the
syntax X/Open de®nes.

The basic semantics to determine the IM 8eifvthere are multiple FOMs are found in
XIM_SERVERS property is ®rst ®t if the IM Serer name is not gen as a X nodi®er's cate-
gory im.

The address information retvable from theTRANSPORT target is a transport-speci®c name.
The prergistered formats for transport-speci®c names are listed in Appendhd@itional
transport-speci®c names may bgistered with X Consortium.

For environments that lack X connections, or for IM Sssywhich do not use the Xikdow
System, the preconnection eention with IM Serer may be gien outside the X Vihdow sys-
tem (e.g. using a Name Service).

4. Protocol

The protocol described belauses the bi-directional synchronous/asynchronous
request/reply/error model and is speci®ed using the samvertmms outlined in Section 2 of the
core X Window System protocol [1]:

4.1. BasicRequests Rcket Format
This section describes the requests that mayxd¢ieaaeged between the client and the IM 8erv
The basic request pastkheader format is as folis.

majoropcode: CARDS
minor-opcode: CARDS
length: CARD16

The MAJOR-OPCODE speci®es which core requesktansion package this pagkrepresents.

If the MAJOR-OPCODE corresponds to a core request, the MINOR-OPCODE contains 8 bits of
request-speci®c datdlf the MINOR-OPCODE is not used, it is 0Qtherwise, the MAJOR-
OPCODE and the MINOR-OPCODE are speci®edyl_Q UERY_EXTENSION message.
(Refer to 4.7. Query the supportedension protocol list.)The LENGTH ®eld speci®es the

number of 4 bytes elements fallimg the headerlf no additional data is follaved by the header

the LENGTH ®eld will be 0.

4.2. DataTypes
The follonving data types are used in the core X IM $eprotocol:

BITMASK16
CARD16

BITMASK32
CARD32

PADDING FORMAT
Where N is somexpression, andd&I(N) is the number of bytes needed to round N up to a
multiple of four
Pad(N) = (4 - (N mod 4)) mod 4

LPCE
1 A character from the4 X Portable Character Set in Latin Portable
Character Encoding
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STRING
2 n
n LISTofLPCE

p

STR
1 n
n STRINGS
XIMATTR
2 CARD16
2 CARD16
2 n
n STRINGS
p

The im-attrilute agument speci®es XIMalues such as XNQuerylnputStyle.

XICATTR
2 CARD16
2 CARD16
2 n
n STRINGS8
p

length of string in bytes
string
unused, p=Rd(2+n)

length of name in bytes
name

attritute 1D (*1)
typeof the \alue (*2)
length of im-attrilnte
im-attriute

unused, p = &(2+n)

attritute 1D (*1)
typeof the \alue (*2)
length of ic-attriite
ic-attritute

unused, p = &(2+n)

X11,Release 6.7

(*1) XIMATTR and XICAT'TR are used during the setup stage and XIMIRIBUTE and
XICATTRIBUTE are used after each attrib ID has been recognized by the IM ®erand

the IM library.

(*2) Thevalue types are de®ned as fails:

values data format
#0 Separatoof NestedList ----- (*3)
#1 bytedata CARDS
#2 word data CARD16
#3 longdata CARD32
#4 chardata STRINGS8
#5 Wndow CARD32
#10 XIMStyles 2 n rumber of XIMStyle list
2 unused
n CARD32 XIMStylelist
#11 XRectangle 2 INT16 X
2 INT16 Y
2 CARD16 width
2 CARD16 height
#12 XPoint 2 INT16 X
2 INT16 Y
#13 XFontSet 2 n length of Base font name
n STRING8 Basdont name list
p unused, p = &d(2+n)
#15 XIMHotKeyTriggers 4 n number of XIMTRIG-

GERKEY list (*4)
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values data format

n XIMTRIGGERKEY XIMHotkeyTrigger list
#16 XIMHotKeyState XIMHO'KEYSTATE  HotKey processing state
#17 XIMStringCowersion XIMSTRCONVTEXT
#18 XIMPreeditState XIMPREEDITSTATE

#19 XIMResetState
#x7fff  NestedList

XIMRESETSTATE

(*3) ThelC value for the separator of NestedList is de®ned aswsllo
#de®ne XNSeparatorofNestedListseparatorofNestedList'
, which is rgistered in X Consortium and cannot be used fgratimer purpose.

(*4) LISTofFOO

A Type name of the form LIST FOO means a counted list of elements of type FOO.
The size of the length ®eld magy (it is not necessarily the same size as a FOO),
and in some cases, it may be implicit.

XIMTRIGGERKEY

4 CARD32
4 CARD32
4 CARD32
ENCODINGINFO
2 n
n STRINGS
p
EXT

1 CARDS
1 CARDS
2 n
n STRINGS8
p
XIMATTRIBUTE
2 CARD16
2 n
n
p
XICATTRIBUTE

2 CARD16
2 n
n
p

keysym
modi®er
modi®emask

length of encoding info
encodingnfo
unused, p=Rd(2+n)

extension majoiopcode
extension minoopcode
length of &tension name
etension name

unused, p = &d(n)

attriute ID

value length
value

unused, p = &d(n)

attriute ID

value length
value

unused, p = &d(n)
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XIMSTRCONVTEXT

2 CARD16
#x0000001
#x0000002
#x0000004
#x0000008
#x0000010
#x0000020
n
STRING8

2
n
p
2 m
2
m

X11,Release 6.7

XIMStringCorversionFeedback
XIMStringCoversionLeftEdge
XIMStringCoversionRightEdge
XIMStringCoversionTopEdge
XIMStringCoversionBottomEdge
XIMStringCoversionCorvealed
XIMStringCoversionWrapped

byte length of the retrieed gring

retrieved gring

unused, p = &d(n)

byte length of feedback array

unused

LISTOEXIMSTRCONVFEEDBACK  feedback array(*1)

(*1) This®eld is resered for future use.

XIMFEEDBACK

4 CARD32
#x000001
#x000002
#x000004
#x000008
#x000010
#x000020
#x000040
#x000080
#x000100

XIMHOTKEYSTATE
4 CARD32
#x0000001
#x0000002

XIMPREEDITSTATE
4 CARD32
#x0000001
#x0000002

XIMRESETSTATE
4 CARD32

#x0000001

#x0000002

4.3. Error NotiCEcation
Both the IM Serer and the IM library returiXIM_ERR OR messages instead of the correspond-

XIMFeedback
XIMReerse
XIMUnderline
XIMHighlight
XIMPrimary
XIMSecondary
XIMertiary
XIM\isibleToForward
XIM\isibleToBackward
XIM\isibleCenter

XIMHotKeyState
XIMHotkeyStateON
XIMHotkeyStateOFF

XIMPreeditState
XIMPreeditEnable
XIMPreeditDisable

XIMResetState
XIMInitialState
XIMPresep5State

ing reply messages if gerrors occur during data processing.

At most one error is generated per request. If more than one error condition is encountered in pro-
cessing a request, the choice of which error is returned is implementation-dependent.

XIM_ERROR (IM Server -® IM library)

2 CARD16
2 CARD16

input-method-ID
input-contgt-1D
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2 BITMASK16 “ag(*1)

#0000 Bothinput-Method-ID and Input-Comnté-ID are irvalid

#0001 Input-Method-IDs valid

#0002 Input-Conte-1D is valid
2 CARD16 ErrorCode

#1 BadAlloc

#2 BadStyle

#3 BadClientVihdow

#4 BadBcusWndow

#5 BadArea

#6 BadSpotLocation

#7 BadColormap

#8 BadAtom

#9 BadPiel

#10 BadPixmap

#11 BadName

#12 BadCursor

#13 BadProtocol

#14 BadBreground

#15 BadBackground

#16 LocaleNotSupported

#999 BadSomething2)
2 n byte length of error detail.
2 CARD16 typeof error detail (*3)
n STRINGS errordetail (*4)
p unused, p = &(n)

(*1) Beforean IM is created, both Input-Method-ID and Input-Cat® are irvalid.
Before an IC is created, only Input-Method-ID &ig. Afterthat, both of Input-
Method-ID and Input-Coni-1D are \alid.

(*2) Unspeci®cerror, for example “language engine died'
(*3) This®eld is resered for future use.
(*4) Vendor de®ned detail error message

4.4, ConnectionEstablishment
XIM_CONNECT message requests to establish a connectieraarutually-understood virtual
stream.

XIM_CONNECT (IM library ® IM Server)

1 byte order
#x42 MSB ®rst
#x6¢c LSB ®rst

1 unused

2 CARD16 client-majotprotocol-wersion (*1)

2 CARD16 client-minofprotocol-\ersion (*1)

2 CARD16 numbef client-auth-protocol-names
n LISTofSTRING client-auth-protocol-names

(*1) Specifythe \ersion of IM Protocol that the client supports.

A client must sen&KIM_CONNECT message as the ®rst message on the connedtianlist
speci®es the names of authentication protocols the sending IMrS&willing to perform.(If
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the client need not authenticate, the list may be omited.)

XIM_A UTH_REQUIRED message is used to send the authentication protocol name and proto-
col-speci®c data.

XIM_A UTH_REQUIRED (IM library -® IM Server)

1 CARDS8 auth-protocol-inde

3 unused

2 n length of authentication data
2 unused

n <varies> data

p unused, p = &(n)

The auth-protocol is speci®ed by an irdeto the list of names gen in the XIM_CONNECT
or XIM_A UTH_SETUP message. Anprotocol-speci®c data that might be required is also sent.

The IM library sendXIM_A UTH_REPLY message as the replyXdM_A UTH_REQUIRED
message, if the IM Seev is authenticated.

XIM_A UTH_REPLY (IM library ® IM Server)

2 n length of authentication data
2 unused

2 n length of authentication data
2 unused

n <varies> data

p unused, p = &(n)

The auth data is speci®c to the authentication protocol in use.
XIM_A UTH_NEXT message requests to send more auth data.

XIM_A UTH_NEXT (IM library -® IM Server)

2 n length of authentication data
2 unused

n <varies> data

p unused, p = &(n)

The auth data is speci®c to the authentication protocol in use.
The IM Senrer sendsXIM_A UTH_SETUP message to authenticate the client.

XIM_A UTH_SETUP (IM Server ® IM library)

2 CARD16 numbef client-auth-protocol-names
2 unused
n LISTofSTRING serer-auth-protocol-names

The list speci®es the names of authentication protocols the client is willing to perform.
XIM_A UTH_NG message requests tagiyp the connection.

XIM_AUTH_NG (IM library -® IM Server)

The IM Senrer sendsXIM_CONNECT_REPL Y message as the reply XaM_CONNECT or
XIM_A UTH_REQUIRED message.

XIM_CONNECT_REPLY (IM Server ® IM library)

2 CARD16 serer-majorprotocol-\ersion (*1)
2 CARD16 serer-minor-protocol-\ersion (*1)

10
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(*1) Specifythe \ersion of IM Protocol that the IM Sexwsupports.This document speci-
®es major ersion one, minorersion zero.

Here are the state diagrams for the client and the IMeBerv

State transitions Pr the client

init_status
Use authorization functio® client_ask
Not use authorization functid® client_no_tiedk

start
SendXIM_CONNECT
If client_ask® client_waitl
If client_no_ted, client-auth-protocol-names may be omi@dclient_wait2

client_waitl
Receve XIM_A UTH_REQUIRED ® client_tedk
Receve <other>® client_ NG

client_dedk
If no more auth needed, seXéM_A UTH_REPLY ® client_wait2
If good auth data, sendIM_A UTH_NEXT ® client_waitl
If bad auth data, sendM_A UTH_NG ® give Y on this protocol

client_wait2
Receve XIM_CONNECT_REPLY ® connect
Receve XIM_A UTH_SETUP ® client_moe
Receve XIM_A UTH_NEXT ® client_moe
Receve XIM_AUTH_NG ® give yp on this protocol
Receve <other>® client_ NG

client_moe:
SendXIM_A UTH_REQUIRED ® client_wait2

client. NG
SendXIM_A UTH_NG ® give p on this protocol

State transitions Pr the IM Server

init-status
Use authorization functio® server_ask
Not use authorization functia® server_no_kedk

start
Receve XIM_CONNECT ® start2
Receve <other>® server NG

start2
If client_asksendXIM_A UTH_REQUIRED ® server_waitl
If client_no_tiek andserver_asksend XIM_A UTH_SETUP ® server_wait2
If client_ no_bedk andserver_no_kedk, send XIM_CONNECT_REPLY ® con-
nect

11
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server_waitl
Receve XIM_AUTH_REPLY ® server2
Receve XIM_A UTH_NEXT ® server_moe
Receve <other>® server NG

server_moe
SendXIM_A UTH_REQUIRED ® server_waitl

server2
If server_asksendXIM_A UTH_SETUP ® server_wait2
If server_no_kedk, ssnd XIM_CONNECT _REPLY ® connect

server_wait2
Receve XIM_A UTH_REQUIRED ® server_tiek
Receve <other>® server NG

server_bek
If no more auth data, seddM_CONNECT_REPLY ® connect
If bad auth data, sendM_A UTH_NG ® give Y on this protocol
If good auth data, sendIM_A UTH_NEXT ® server_wait2

server NG
SendXIM_A UTH_NG ® give i on this protocol

XIM_DISCONNECT message requests to shwttiathe connectionver a mutually-understood
virtual stream.

XIM_DISCONNECT (IM library ® IM Server)

XIM_DISCONNECT is a synchronous requesthe IM library should it until it receves
either anXIM_DISCONNECT_REPLY paclet or anXIM_ERR OR paclet.

XIM_DISCONNECT_REPLY (IM Server ® IM library)
XIM_OPEN requests to establish a logical connection between the IM library and the I1&t. Serv

XIM_OPEN (IM library ® IM Server)

n STR localename
p unused, p = &(n)

XIM_OPEN is a synchronous requesthe IM library should it until receving either an
XIM_OPEN_REPLY paclet or anXIM_ERR OR paclet.

XIM_OPEN_REPLY (IM Server ® IM library)

2 CARD16 input-method-ID

2 n byte length of IM attrilites supported
n LISTofXIMATTR IM attributes supported

2 m byte length of IC attribtes supported
2 CARD16 unused

m LISTofXICATTR IC attributes supported

XIM_OPEN_REPLY message returns all supported IM and IC attab in LISBfXIMATTR
and LISBfXICATTR. ThesdM and IC attritute IDs are used to reduce the amount of data
which must be transferred via the netl In addition, this indicates to the IM library what kinds

12
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of IM/IC attributes can be used in this session, and what types of data wilttenged. This
allows the IM Serer provider and application writer to support IM system enhancements with
new IM/IC attributes, without modifying Xlib The IC \alue for the separator of NestedList must
be included in the LISGIXICATTR.

XIM_CLOSE message requests to shwttathe logical connection between the IM library and
the IM Serer.

XIM_CLOSE (IM library ® IM Server)

2 CARD16 input-method-ID
2 unused

XIM_CLOSE is a synchronous requesthe IM library should it until receving either an
XIM_CLOSE_REPLY paclet or anXIM_ERR OR paclet.

XIM_CLOSE_REPLY (IM Server ® IM library)

2 CARD16 input-method-ID
2 unused

4.5. Ewent Flow Control

An IM Sener must senKIM_SET_EVENT_MASK message to the IM library in order for
events to be fonarded to the IM Seer, since the IM library initially doesi'forward ary events
to the IM Serer. In the protocol, the IM Seaer will specify masks of Xwents to be fonarded
and which need to be synchronized by the IM library

XIM_SET_EVENT_MASK (IM Ser ver ® IM library)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D

4 EVENTMASK forward-event-mask (*1)

4 EVENTMASK synchronousaent-mask (*2)

(*1) Specifyall the events to be fonarded to the IM Seanr by the IM library
(*2) Specifythe events to be fonarded with synchronous "ag on by the IM library

XIM_SET_EVENT_MASK is an asynchronous requed3the ezent masks arealid immedi-
ately after thg are set until changed by anothéiM_SET_EVENT_MASK message. linput-
contet-ID is set to zero, the daidllt value of the input-method-ID will be changed to thene
masks speci®ed in the reque3tat \alue will be used for the I€which hase ro individual val-
ues.

Using the Dynamic Eant Flav model, an IM Serer sendsXIM_REGISTER_TRIG-
GERKEYS message to the IM library before sendiidyi_OPEN_REPLY message. Cihe
IM library may suppose that the IM Serwses the Static Eat Flav model.

XIM_REGISTER_TRIGGERKEYS (IM Ser ver ® IM library)

2 CARD16 input-method-ID

2 unused

4 n byte length of on-&ys
n LISTofXIMTRIGGERKEY  on-keys list

4 m byte length of dfkeys
m LISTofXIMTRIGGERKEY  off-keys list

XIM_REGISTER_TRIGGERKEYS is an asynchronous reque3ihe IM Serer notifys the
IM library of on-keys and of-keys lists with this message.
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The IM library notifys the IM Semr with XIM_TRIGGER_NO TIFY message that sk event
matching either ondys a off-keys has been occurred.

XIM_TRIGGER_NO TIFY (IM library ® IM Server)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D
4 CARD32 ‘ag
#0 on-leys list
#1 of-keys list
4 CARD32 inde of keys list
4 EVENTMASK client-select-eent-mask (*1)

(*1) Specifythe events currently selected by the IM library with XSelectinput.

XIM_TRIGGER_NO TIFY is a synchronous requesthe IM library should ait until recev-
ing either anXIM_TRIGGER_NO TIFY_REPLY paclet or anXIM_ERR OR paclet.

XIM_TRIGGER_NO TIFY_REPLY (IM Server ® IM library)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D

4.6. EncodingNegotiation

XIM_ENCODING_NEGO TIATION message requests to decide which encoding to be sent
across the wireWhen the ngotiation fils, the &llback defult encoding is Portable Character
Encoding.

XIM_ENCODING_NEGO TIATION (IM library ® IM Server).sp 6p

2 CARD16 input-method-ID

2 n byte length of encodings listed by name

n LISTofSTR listof encodings supported in the IM library

p unused, p = &(n)

2 m byte length of encodings listed by detailed data
2 unused

m LISTofENCODINGINFO listof encordings supported in the IM library

The IM Sener must choose one encoding from the list sent by the IM libthrgdex of the
encording determined is -1 to indicate that thgotiation is &iled, the &llback de&ult encoding
is used.The message must be issued after sendliM) OPEN message via XOpenlM()The
name of encoding may begistered with X Consortium.

XIM_ENCODING_NEGO TIATION is a synchronous requesthe IM library should it
until receving either anXIM_ENCODING_NEGO TIATION_REPLY paclet or an
XIM_ERR OR paclet.

XIM_ENCODING_NEGO TIATION_REPLY (IM Server ® IM library)

2 CARD16 input-method-ID
2 CARD16 catgory of the encoding determined.
#0 name
#1 detaileddata
2 INT16 inde of the encoding determinated.
2 unused
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4.7. Querythe supported extension potocol list

XIM_Q UERY_EXTENSION message requests to query the W¥easions supported by the IM
Sener to which the client is being connected.

XIM_Q UERY_EXTENSION (IM library ® IM Server)

2 CARD16 input-method-ID

2 n byte length of gtensions supported by the IM library
n LISTofSTR etensions supported by the IM library

p unused, p = &(n)

An example of a supportedension is FrontEndThe message must be issued after sending
XIM_OPEN message via XOpenIM().

If nis O, the IM library queries the IM Sawfor all extensions.

If nis not O, the IM library queries whether the IM Sargupports the contents speci®ed in the
list.

If a client uses anx¢ension request without preusly having issued a&XIM_Q UERY_EXTEN-
SION message for thakeension, the IM Seer responds with adProtocol error. If the IM
Sener encounters a request with an unkndAJOR-OPCODE or MINOR-OPCODE, it
responds with &8adProtocol error.

XIM_Q UERY_EXTENSION is a synchronous requeskthe IM library should it until
receving either anXIM_Q UERY_EXTENSION_REPLY paclet or anXIM_ERR OR paclet.

XIM_Q UERY_EXTENSION_REPLY (IM Server ® IM library)

2 CARD16 input-method-ID

2 n byte length of gtensions supported by both the IM
library and the IM Semrr

n LISTofEXT list of extensions supported by both the IM library and
the IM Senrer

XIM_Q UERY_EXTENSION_REPLY message returns the list oftensions supported by both
the IM library and the IM Sear. If the list passed iXIM_Q UERY_EXTENSION message is
NULL, the IM Sener returns the full list ohdgensions supported by the IM Servif the list is
not NULL, the IM Serer returns thex@ensions in the list that are supported by the IM &erv

A zero-length string is not aalid extension nameThe IM library should disigeard ary zero-
length strings that are returned in tix¢ée@sion list. The IM library does not use the requests
which are not supported by the IM Sexv

4.8. SettingIM V alues
XIM_SET_IM_V ALUES requests to set attutes to the IM.

XIM_SET_IM_V ALUES (IM library ® IM Server)

2 CARD16 input-method-ID
2 n byte length of im-attribte
n LISTOfXIMATTRIBUTE im-attritutes

The im-attrilutes inXIM_SET_IM_V ALUES message are speci®ed as a IAXTIMAT-
TRIBUTE, specifying the attriltes to be set. Attrilies other than the ones returned by
XIM_OPEN_REPLY message should not be speci®ed.

XIM_SET_IM_V ALUES is a synchronous request. The IM library shouédtwntil receving
either anXIM_SET_IM_V ALUES_REPLY paclet or anXIM_ERR OR paclet, because it
must recaie the error attribte if XIM_ERR OR message is returned.
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XIM_SET_IM_V ALUES_REPLY (IM Server ® IM library)

2 CARD16 input-method-ID
2 unused

XIM_SET_IM_V ALUES_REPLY message returns the input-method-ID to distinguish replies
from multiple IMs.

4.9. GettingIM V alues

XIM_GET_IM_V ALUES requests to query IMalues supported by the IM Sencurrently
being connected.

XIM_GET_IM_V ALUES (IM library ® IM Server)

2 CARD16 input-method-ID

2 n byte length of im-attribte-id
n LISTofCARD16 im-attritute-id

p unused, p=Rd(n)

XIM_GET_IM_V ALUES is a synchronous requesthe IM library should it until it receves
either anXIM_GET_IM_V ALUES_REPLY paclet or anXIM_ERR OR paclet.

XIM_GET_IM_V ALUES_REPLY (IM Server ® IM library)

2 CARD16 input-method-ID
2 n byte length of im-attribtes returned
n LISTOfXIMATTRIBUTE im-attritutes returned

The IM Serer returns IM alues withXIM_GET_IM_V ALUES_REPLY message. Therder
of the returned im-attrilte \alues corresponds directly to that of the list passed with the
XIM_GET_IM_V ALUES message.

4.10. Crating an IC
XIM_CREATE_IC message requests to create an IC.

XIM_CREATE_IC (IM library ® IM Server)

2 CARD16 input-method-ID
2 n byte length of ic-attribtes
n LISTofXICATTRIBUTE ic-attritutes

The input-contet-id is speci®ed by the IM Seev to identify the client (IC)(It is not speci®ed
by the client inXIM_CREA TE_IC message.), and it should not be set to zero.

XIM_CREATE_IC is a synchronous request which returns the input-gtfile The M
library should vait until it receves @ther anXIM_CREATE_IC_REPLY paclet or an
XIM_ERR OR paclet.

XIM_CREATE_IC_REPLY (IM Server ® IM library)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D

4.11. Destoying the IC

XIM_DESTROY _IC message requests to degttioe IC.
XIM_DESTROY_IC (IM library ® IM Server)
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2 CARD16 input-method-ID
2 CARD16 input-contgt-1D

XIM_DESTROY_IC is a synchronous request. The IM library should not free its resources until
it receives an XIM_DESTROY_IC_REPLY message becau3@M_DESTROY_IC message
may result in Callback paeks such aXIM_PREEDIT_DRAW and XIM_PREEDIT_DONE.

XIM_DESTROY_IC_REPLY (IM Server ® IM library)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D

4.12. SettinglC Values
XIM_SET_IC_VALUES messages requests to set aftels to the IC.

XIM_SET_IC_VALUES (IM library ® IM Server)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D

2 n byte length of ic-attribtes
2 unused

n LISTofXICATTRIBUTE ic-attritutes

The ic-attritutes inXIM_SET_IC_VALUES message are speci®ed as a IdXTICAT-
TRIBUTE, specifying the attriltes to be set. Attrilies other than the ones returned by
XIM_OPEN_REPLY message should not be speci®ed.

XIM_SET_IC_VALUES is a synchronous request. The IM library shouddtwntil receving
either anXIM_SET_IC_VALUES_REPLY paclet or anXIM_ERR OR paclet, because it
must recaie the error attribte if XIM_ERR OR message is returned.

XIM_SET_IC_VALUES_REPLY (IM Server ® IM library)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D

4.13. GettinglC Values

XIM_GET_IC_V ALUES message requests to query klues supported by the IM Sencur
rently being connected.

XIM_GET_IC_V ALUES (IM library ® IM Server)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D

2 n byte length of ic-attribte-id
n LISTofCARD16 ic-attritute-id

p unused, p=Rd(2+n)

In LISTofCARD16, the appearance of the ic-atitd>id for the separator of NestedList sisahe
end of the heading nested list.

XIM_GET_IC_V ALUES is a synchronous request and returns eachwgribith its alues to
show the correspondencd&he IM library should it until receving either an
XIM_GET_IC_V ALUES_REPLY paclet or anXIM_ERR OR paclet.

XIM_GET_IC_V ALUES_REPLY (IM Server ® IM library)
2 CARD16 input-method-ID
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2 CARD16 input-contgt-1D

2 n byte length of ic-attribte
2 unused

n LISTofXICATTRIBUTE ic-attritute

4.14. SettinglC Focus
XIM_SET_IC_FOCUS message requests to set the focus to the IC.

XIM_SET_IC_FOCUS (IM library ® IM Server)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D

XIM_SET_IC_FOCUS is an asynchronous request.

4.15. UnsettinglC Focus
XIM_UNSET_IC_FOCUS message requests to unset the focus to the focused IC.

XIM_UNSET_IC_FOCUS (IM library ® IM Server)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D

XIM_UNSET_IC_FOCUS is an asynchronous request.

4.16. Filtering Events

Event ®ltering is mainly praded for BackEnd method to alloinput method to capture Xents
transparently to clients.

X Events are fonarded byXIM_FOR WARD_EVENT message. Thismiessage can be operated
both synchronously and asynchronoushthe requester sets the synchronous "ag, theveecei
must sendXIM_SYNC_REPLY message back to the requester when all the data processing is
done.

Protocol sow of BackEnd model

With BackEnd method, the protocolv@an be classi®ed into twmethods in terms of synchro-
nization, depending on the synchronoussgmask ofXIM_SET_EVENT_MASK message.

One can be called on-demand-synchronous method and another can be called as full-synchronous
method.

In on-demand-synchronous method, the IM libravyags receves XIM_FOR WARD_EVENT

or XIM_COMMIT message as a synchronous request. Also, the IMSeeeds to syn-

chronously process the correspondent reply from the IM library and theifedlXIM_FOR-
WARD_EVENT message sent from the IM library wheryahthe ezent causes the IM Segv

to sendXIM_FOR WARD_EVENT or XIM_COMMIT message to the IM librargo that the

input service is consistentt the IM library gets the control back from the application after
receving the synchronous request, the IM library replies for the synchronous request before pro-
cessing ayof the events. In this time, the IM Seev blocksXIM_FORWARD_EVENT mes-

sage which is sent by the IM libragnd handles it after receng the replyHoweve, the IM

Sener handles the other protocols ay éime.

In full-synchronous method, the IM librarywadys sendsXIM_FOR WARD_EVENT message
to the IM Serer as a synchronous request. Therefore, the reply to it from the |MdrSaibe
put between th&XIM_FOR WARD_EVENT message and itsIM_SYNC_REPLY message.
In case of sendinkIM_FORWARD_EVENT or XIM_COMMIT message, the IM Sezw
should set the synchronous afj 8ecause the synchronization can be done by thenfioiip
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XIM_SYNC_REPLY message.

Sample Potocol ow chart 1

Falowing chart shars one of the simplest protocolwavhich only deals with &yevents for
preediting operation.
... 0.425 6.888 6.3 10.296 0.000i 3.408i 5.875i 0.000i
Xlib API IM library IM Sener
Keyevent ——= XNextEvent

XFilterevent | xIM_FORWARD_EVENT

Keyevet —= XNextEvent XII\MO&?\(SVGSIH__EVENT synchronous
; or K request
XFilterEvent—— - _| (synchronous
XNextEvent<—— | Pending

XFilterEvent (returns &lse) XIM_FORWARD_EVENT

<—— XmbLookupString
Application maes XIM_SYNC

the focus XSetlCFocus XIM_SYNC_REPLY

processed
XIM_SET_IC_FOCUS (The focused

\ IC is changed
XNextEvent XIM_SYNC_REPLY as a eply processed
\ of the XIM_FORNARD_EVENT

processed=

Fig.2 Sample Protocol Rlo

Sample Potocol sow chart 2

Falowing chart shars one of the compkeprotocol av, which deals with multiple focus win-
dows and bitton press\ent as well as &yevent, and the focus is meed by the application trig-
gered by both of&yevent and lntton press\ent.
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... 0.425 5,575 6.3 10.296 0.000i 4.721i 5.875i 0.000i
Xlib API IM library IM Server
Keyevent ——= XNextEvent

XFilterEvent | XIM_FORWARD_EVENT

Keyevet —= XNextEvent XIMXIIT\/IO%/(\SAMRI\/[I)I‘I‘EVENT synchronous
; or B request
XFllterEvent\ (synchronous)
Button ﬁress causes )
focus change=  XSetICFocus Pending ——
Pending until
sync gcle is dop XIM_SYNC
/ XIM_SYNC_REPLY
XNextEvent T XIMa%ET_IC_FOCHS is |
; end because another sypcle
XFilterEvent (rgturns Blse I% started by XIM_COMMI
~ =— XmbLookupString
Application mwes
the focus XSetlICrocus——— ™ XIM_SET_IC_FOCUS
processed
(The focused
IC is changed
Keyevant — = XNextEvent XIM_SYNC_REPLY as a eply processed
XFiIterEvent\ || ofthe XIM_FORNARD_EVENT
\

XIM_SET_IC_FOCUS | Processed=—

processed

XIM_FORWARD_EVENT

Fig.3 Sample Protocol Rlochart

XIM_FORWARD_EVENT (IM library =® IM Server)

2 CARD16 input-method-1D
2 CARD16 input-contgt-1D
2 BITMASK16 ‘ag
#0001 synchronous
#0002 reques®ltering (*1)
#0004 requedbokupstring (*2)
2 CARD16 serialnumber
XEVENT X evant

(*1) Indicatethe receier should ®lter @ents and possible preedit may bedked.

(*2) Indicatethe receier should only do lookup string. The IM Sewis epected to just
do a comersion of the ey event to the best candidate. This bit mafeaf the state of
the preedit state (e.g. compose of desyl®equences).

XEVENT format is same as the X Protocgéet format(xEent). Asthe \alue of xEent's
sequenceNumber is the bottom of 16 bit of Xkts xary.serial, the top of 16 bit is sent by serial
number(INT16).
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XIM_FORWARD_EVENT message is used for foanding the gents from the IM library to

the IM Senrer in order for IM to be able to ®lter theeat. On the other hand, this message is also
used for forvarding the eents from the IM Sersr to the IM library if the eent forwarded from

the IM library is not ®ltered The IM Senrer, which receres XIM_FOR WARD_EVENT mes-
sage without synchronous bit, should set synchronousftibth “request eent ®ltering" and
“request lookupstring ag are set, then both ®ltering and lookup should be done for the same
event.

4.17. Synchonizing with the IM Server
XIM_SYNC message requests to synchronize the IM library and the IMServ

XIM_SYNC (IM library -® IM Server)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D

This synchronization can be started either on the IM library side or on the |&r Sete. The

side which receies XIM_SYNC message should process all XIM requests before replying. The
input-contet-1D is necessary to distinguish the IC with which the IM library and the IMeBerv
are synchronized.

XIM_SYNC_REPLY (IM Server -® IM library)
2 CARD16 input-method-ID
2 CARD16 input-contgt-1D

The side which recees XIM_FORWARD_EVENT, XIM_COMMIT or ary other message
with synchronous bit, should process all XIM request before replying, and send
XIM_SYNC_REPLY message as the reply to theypoes message.

4.18. Sendinga committed string

When the IM Sergr commits a string, the IM Sewvsends either the committed string or list of
KeySym, or both, byxIM_COMMIT message.

XIM_COMMIT (IM Ser ver ® IM library)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D
2 BITMASK16 ‘ag
#0001 synchronous
#0002 XLookupChars
#0004 XLookupkeySym
#0006 XLookupBoth= XLookupChars | XLookup&ySym
If ‘ag is XLookupkeySym, the aguments continue as folls:
2 unused
4 KEYSYM KeySym
If "ag is XLookupChars, the gmments continue as follcs:
2 m byte length of committed string
m LISTofBYTE committedstring
p unused, p = &(m)

If "ag is XLookupBoth, the guments continue as folles:
2 unused
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4 KEYSYM KeySym

2 n byte length of committed string
n LISTofBYTE committedstring

p unused, p = &d(2+n)

The IM Senrer which receies XIM_COMMIT message without synchronous bit should set syn-
chronous bit.

4.19. ResetC
XIM_RESET_IC message requests to reset the status of IC in the IMIServ

XIM_RESET_IC (IM library ® IM Server)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D

XIM_RESET _IC is a synchronous request. The IM library shouddtwntil receving either an
XIM_RESET_IC_REPLY paclet or anXIM_ERR OR paclet.

XIM_RESET_IC_REPLY (IM Server ® IM library)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D

2 n byte length of preedit string
n LISTofBYTE preeditstring

p unused, p = &d(2+n)

XIM_RESET_IC_REPLY message returns the input-cotitD to distinguish replies from
multiple ICs.

4.20. Callbacks

If XIMStyle has XIMPreeditArea or XIMStatusArea set, XIMGeometryCallback may be used,
and if XIMPreeditCallback and/or XIMStatusCallback are set, corresponding callbacks may be
used.

Any callback request may be sent from an IM ®eto an IM client asynchronously in response
to ary request préously sent by the IM client to the IM Senv

When an IM Serer needs to send a callback request synchronously with the requésigiye
sent by an IM client, the IM Segv sends it before replying to the yimis request.

4.20.1. Negotiatinggeometry

The IM Serer sendsXIM_GEOMETR Y message to start geometrygogation, if XIMStyle
has XIMPreeditArea or XIMStatusArea set.

XIM_GEOMETR Y (IM Server ® IM library)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D

There is alays a single Bcus Wndow, even if some input ®elds hae aly one IC.

4.20.2. Conerting a string

XIM_STR_CONVERSION (IM Server ® IM library)
2 CARD16 input-method-ID
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2 CARD16 input-contgt-1D
2 CARD16 XIMStringCorversionPosition
2 unused
4 CARD32 XIMCaretDirection
#0 XIMForwardChar
#1 XIMBackwardChar
#2 XIMForwardWord
#3 XIMBackwardwWord
#4 XIMCaretUp
#5 XIMCaretDavn
#6 XIMNextLine
#7 XIMCPreviousLine
#8 XIMLineStart
#9 XIMLineEnd
#10 XIMAbsolutePosition
#11 XIMDontChange
2 CARD16 factor
2 CARD16 XIMStringCorversionOperation
#0001 XIMStringCowmersionSubstitution
#0002 XIMStringCowersionRetrieal
2 INT16 byte length to multiply the XIMStringCerrsionType

XIM_STR_CONVERSION message may be used to start the stringetsion from the IM
Sener.

XIM_STR_CONVERSION_REPLY (IM library ® IM Server)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D

4 CARD32 XIMStringCorversionFeedback
XIMSTRCONVTEXT XIMStringCorversionText

XIM_STR_CONVERSION_REPLY message returns the string to bevented and the feed-
back information array

4.20.3. Peedit Callbacks

The IM Senrer sendsXIM_PREEDIT_START message to call the XIMPreeditStartCallback
function.

XIM_PREEDIT_START (IM Server ® IM library)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D
The reply to this message must be sent synchrondusdyreply forvards the returnatue from
the callback function to the IM Seaw

XIM_PREEDIT_START_REPLY (IM library ® IM Server)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D
4 INT32 returnvalue

XIM_PREEDIT_START_REPLY message returns the input-codttD to distinguish replies
from multiple IC's. Thereturn \alue contains the returmhlue of the function
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The IM Senrer sendsXIM_PREEDIT_DRA W message to call the XIMPreeditbnr@allback

function.

XIM_PREEDIT_DRAW (IM Server ® IM library)

CARD16
CARD16
INT32
INT32
INT32
BITMASK32
#x0000001
#x0000002
n

STRINGS

ArADBANDN

m

INNT SN

LISTofXIMFEEDBACK

input-method-ID
input-contgt-1D

caret

chg_®rst

chg_length
status

natring

ndeedback

length of preedit string
preedistring
unused, p = &d(2+n)
byte length of feedback array
unused
feedback array

The ®elds “caret', “"chg_®rst' and “chg_length'correspond to the ®elds of XIMPreeditbra
CallbackStruct. Whethe “no string’ bit of the status ®eld is set, thext®eld of XIMPreedit-
DrawCallbackStruct is NULL.When the "ho feedback’bit of the status ®eld is set, thexte

feedback ®eld of XIMPreeditDveCallbackStruct is NULL.When the abee bts are not set,

“preedit strind'contains the preedit string to be displayed, and the feedback array contains feed-

back information.

The IM Senrer sendsXIM_PREEDIT_CARET message to call the PreeditCaretCallback func-

tion.

XIM_PREEDIT_CARET (IM Ser ver ® IM library)

CARD16
CARD16
INT32
CARD32
#0

#1

#2

#3

#4

#5

#6

#7

#8

#9

#10

#11

4 CARD32
#0

#1

#2

A BADNDN

input-method-ID
input-contgt-1D
position

direction
XIMForwardChar
XIMBackwardChar
XIMForwardWord
XIMBackwardWord
XIMCaretUp
XIMCaretDavn
XIMNextLine
XIMCPreriousLine
XIMLineStart
XIMLineEnd
XIMAbsolutePosition
XIMDontChange
style

XIMlInvisible
XIMCPrimary
XIMSecondary

Each entry corresponds to a ®eld of XIMPreeditCaretCallbackStBiate this callback sets the
caret position, its reply must be sent synchronously
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XIM_PREEDIT_CARET_REPL Y (IM library ® IM Server)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D
4 CARD32 position

The position is thealue returned by the callback function after it has been called.

The IM Senrer sendsXIM_PREEDIT_DONE message to call the XIMPreeditDoneCallback
function.

XIM_PREEDIT_DONE (IM Ser ver ® IM library)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D

4.20.4. Peedit state notify
XIM_PREEDITST ATE (IM Server ® IM Library)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D

4 BITMASK32 XIMPreeditState
#x0000000 XIMPreeditUnknen
#x0000001 XIMPreeditEnable
#x0000002 XIMPreeditDisable

XIM_PREEDITST AT E message is used to call the XIMPreeditStateNotifyCallback function.

4.20.5. StatugCallbacks
The IM Senrer sendsXIM_STATUS_START message to call the XIMStatusStartCallback func-
tion.

XIM_STATUS_START (IM Server ® IM library)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D
The IM Senrer sendsXIM_STATUS_DRAN message to call the XIMStatusir@allback func-
tion.

XIM_STATUS_DRAWN (IM Server ® IM library)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D
4 CARD32 type
#0 XIMTextType
#1 XIMBitmapType
If type is XIMTextType, the aguments continue as folls.
4 BITMASK32 status
#x0000001 natring
#x0000002 ndeedback
2 n length of status string
n STRINGS statusstring
p unused, p = &d(2+n)
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2 m byte length of feedback array
2 unused
m LISTofXIMFEEDBACK feedback array

If type is XIMBitmapType, the aguments continue as folls.
4 PIXMAP pixmap data

The ®eld “type" corresponds to the ®eld in XIMStatusi@allbackStruct.

The IM Senrer sendsXIM_STATUS_DONE message to call the XIMStatusDoneCallback func-
tion.

XIM_STATUS_DONE (IM Serwer ® IM library)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D
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Appendix A

Common Extensions

Extension opcodes and patkames (e.gXIM_EXT_SET_EVENT_MASK ) for additional
extensions may be gistered with X ConsortiumThe following is a commonly well-knen
extended paodt.

(1) Extensionto manipulate the ezent handling

XIM_EXT_SET_EVENT_MASK message speci®es the setd# masks that the IM library
should manipulate.

XIM_EXT_SET_EVENT_MASK (IM Ser ver ® IM library)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D

4 EVENTMASK ®lter-event-mask (*1)

4 EVENTMASK intercept-&ent-mask (*2)

4 EVENTMASK select-gent-mask (*3)

4 EVENTMASK forward-event-mask (*4)

4 EVENTMASK synchronousaent-mask (*5)

(*1) Specifythe events to be nglected by the IM library via XFilterEant.

(*2) Specifythe events to be deselected by the IM library with XSelectinput.

(*3) Specifythe events to be selected by the IM library with XSelectinput.

(*4) Specifyall the events to be fonarded to the IM Seasr by the IM library

(*5) Specifythe events to be fonarded with synchronous "ag on by the IM library

The IM library must replyXIM_SYNC_REPLY message to the IM Sexw This request isalid
after the ic is created.

(2) Extensionfor i mprovement of performance
The folloving requests may be used for imgament of performance.

XIM_EXT_FOR WARD_KEYEVENT message may be used insteatfl FOR-
WARD_EVENT message.

XIM_EXT_FOR WARD_KEYEVENT (IM Ser ver -® IM library)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D
2 BITMASK16 ag

#0001 synchronous
2 CARD16 sequencaumber
1 BYTE xEvent.u.u.type
1 BYTE keycode
2 CARD16 state
4 CARD32 time
4 CARD32 windav
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XIM_EXT_MO VE message may be used to change the spot location instead of
XIM_SET_IC_MALUES messagelt is effective aly if the client speci®ed XIMPreeditPosition.

XIM_EXT_MO VE (IM library ® IM Server)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D
2 INT16 X

2 INT16 Y

XIM_EXT_MO VE message is a asynchronous request.
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Appendix B

The list of transport speciCEc IM Seter address drmat registered

The follonving format represents thef®M contained inXIM_SERVERS property and the
string returned from the request werting selection taget LOCALES and TRANSPOR

“{@ categyory=[value...]}..."

The folloving catgories are currently gistered.

sever : IM Server name (used for XIM_SBRERS)
locale : XPG4 locale name (LOCALES)
transport  : transport-speci®c name (TRANSPDR
The prergistered formats for transport-speci®c names are asvllo
TCP/IP Names
The follonving syntax should be used for system internal domain names:

<local name ::= "local/"<hostname™:"'<pathname

Where pathname is a @th name of soek address.
IM Sener's nrame should be set tgpathname to run multiple IM Serer at the same
time
The folloving syntax should be used for Internet domain names:
<TCP name := "tcp/"<hostname™:"<ipportnumbep

where shostname is d@ther symbolic (such aspo.lcs.mit.edu) or numeric decimal
(such as 18.30.0.212)he <dpportnumbep is the port on which the IM Seev is lis-
tening for connectionskor example:

tcp/expo.lcs.mit.edu:8012
tcp/18.30.0.212:7890

DECnet Names
The follonving syntax should be used for DECnet names:
<DECnet name := “decnet/<nodename”::IMSERVER$"<objname

where shodename is @ther symbolic (such as SRRIOD) or the numeric decimal
form of the DECnet address (such as 44.70)e <objname is normal, case-insensi-
tive DECnet object name.drf example:

DECNET/SR/NOD::IMSERVER$DERAULT
decnet/44.70::IMSEXRERS$other

X Names
The follonving syntax should be used for X names:

<X name> ;= X/

If a given category has multiple alues, the &lue is ®aluated in order of setting.
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Appendix C

Protocol number

Major Pr otocol number

XIM_CONNECT #001
XIM_CONNECT_REPIY #002
XIM_DISCONNECT #003
XIM_DISCONNECT_REPY #004
XIM_AUTH_REQUIRED #010
XIM_AUTH_REPLY #011
XIM_AUTH_NEXT #012
XIM_AUTH_SETUP #013
XIM_AUTH_NG #014
XIM_ERROR #020
XIM_OPEN #030
XIM_OPEN_REPIY #031
XIM_CLOSE #032
XIM_CLOSE_REPLY #033
XIM_REGISTER_TRIGGERKEYS #034
XIM_TRIGGER_NOTIFY #035
XIM_TRIGGER_NOTIFY_REPLY #036
XIM_SET_EVENT_MASK #037
XIM_ENCODING_NEGOTIATION #038
XIM_ENCODING_NEGOTIATION_REPLY #039
XIM_QUERY_EXTENSION #040
XIM_QUERY_EXTENSION_REPY #041
XIM_SET_IM_VALUES #042
XIM_SET_IM_VALUES_REPLY #043
XIM_GET_IM_VALUES #044
XIM_GET_IM_VALUES_REPLY #045
XIM_CREATE_IC #050
XIM_CREATE_IC_REPIY #051
XIM_DESTROY_IC #052
XIM_DESTROY_IC_REPLY #053
XIM_SET_IC_\ALUES #054
XIM_SET_IC_\ALUES_REPLY #055
XIM_GET_IC_VALUES #056
XIM_GET_IC_VALUES_REPLY #057
XIM_SET_IC_FOCUS #058
XIM_UNSET_IC_FOCUS #059
XIM_FORWARD_EVENT #060
XIM_SYNC #061
XIM_SYNC_REPLY #062
XIM_COMMIT #063
XIM_RESET _IC #064
XIM_RESET_IC_REPY #065
XIM_GEOMETRY #070
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XIM_STR_CONVERSION
XIM_STR_CONVERSION_REPY
XIM_PREEDIT_SRART
XIM_PREEDIT_START_REPLY
XIM_PREEDIT_DRANV
XIM_PREEDIT_CARET
XIM_PREEDIT_CARET_REPY
XIM_PREEDIT_DONE
XIM_STATUS_START
XIM_STATUS_DRAN
XIM_STATUS_DONE
XIM_PREEDITSTATE
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#071
#072
#073
#074
#075
#076
#077
#078
#079
#080
#081
#082

(*) The IM Sener's extension protocol number should be more than #128.
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Appendix D

Implementation Tips

(1) FrontEnd Method
FrontEnd method is recognized as a performance acceleration by the tiegidéefariety of the
reliability.

In order to use the FrontEnd method, the IM library must query the INeSErgee if the Fron-
tEnd etension is wailable. Thequery is made by using thdM_Q UERY_EXTENSION mes-
sage. The IM Sear may senKIM_EXT_SET_EVENT_MASK message with intercept-
event-mask, forvard-ezent-mask, and synchronouseat-mask alues set after replying
XIM_Q UERY_EXTENSION_REPLY message.

FrontEnd method can be implemented in a coupleaysvdepending on othe IM Senrer uti-
lize XIM_EXT_SET_EVENT_MASK message.

One approach is to update both of the input mask and thee®@tsrmask depending on the
preeidting state. The sample protocol sequence using the staticav is as follows:

... 1.675 6.888 6.237 10.296 0.000i 3.408i 4.562i 0.000i
IM library IM Server

Keysinthe on-leylist _ | xiM_FORWARD_EVENT

XIM_EXT_SET_EVENT_MASK

evant mask is changed  intercept-gent-mask is set event mask is changed
to deselect thevent to select thevent
-

X events directly come
to the IM Serer.

when preediting is turning bf

evant mask is changed XIM_EXT_SET _EVENT_MASK

10 select theent select-gent-mask is set event mask is changed

to deselect thevent

To pursuit a maximum performancegaedless of the preediting mode, the IM Sarmay use the
dynamic @ent ow with the follaving sample protocol sequence.
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... 1.675 6.888 6.237 10.296 0.000i 3.408i 4.562i 0.000i
IM library IM Server

Keysinthe on-leylist _ | xim_TRIGGER_NOTIFY

XIM_EXT_SET_EVENT_MASK
evant mask is changed  intercept-gent-mask is set event mask is changed

to deselect thevent XIM_TRIGGER_NOTIFY_REPLY to select thewent

_—

X events directly come
to the IM Serer.

when preediting is turning bf

evant mask is changed XIM_EXT_SET _EVENT_MASK

10 select thewent select-gent-mask is set event mask is changed

to deselect thevent

This method can reduce the XIM protocol ®afdramatically by updating intercepiamt-mask

and selectsent-mask accordinglyThe tradedfof this performance impr@ment is that thedy
events may be lost or disordered in some particular situation, such as when the user types the
keyboard in follaving sequence reall\ast:

<preediting on &y>"some string&preediting of key>"another string'

Since this method requires the input mask updates to the both the I&f SedvXlib when turn-
ing on and dfthe preediting, and there is a time lag till the requestsdédct when tw dient
issues the input mask updates simultaneously

Another approach of the FrontEnd method is to update the-@iat-mask depending on the
preediting state and not to update the input masie IM Sener must rgister both of the preed-
iting on key list and of key list by XIM_REGISTER_TRIGGERKEYS message. lthis
method, Both the IM Seer and the IM client select the sanvergs on the same cliestvindow,
so that the eents are deliered to both of the IM Seer and the client. The preediting on anfl of
states arexpressed by whether thekevents are ®ltered or notThe sample protocol sequence
are as follovs:
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<<Using static eent ow>>

... 1.488 7.325 6.487 10.358 0.000i 3.033i 4.999i 0.000i

IM library
Keys in the on-ley-list

the speci®edwents
are being ®ltered

Keys in the of-key-list

- =

the speci®edwents
are being process

XIM_FORWARD_EVENT

X11,Release 6.7

IM Sener
Keys in the on-ley-list

XIM_EXT_SET_EVENT_MASK
®lter-event-mask is set

XIM_EXT_SET_EVENT_MASK
®lter-event-mask is set

<<Using the dynamicvent ow>>
... 1.488 7.325 6.487 10.358 0.000i 3.033i 4.999i 0.000i

IM library
Keys in the on-ley-list

the speci®edwents
are being ®ltered

Keys in the of-key-list

- =

the speci®edwents
are being process

XIM_TRIGGER_NOTIFY

the speci®edents
are being processed

Keys in the of-key-list

the speci®edwents
are being discarded

IM Sener
Keys in the on-ley-list

XIM_EXT_SET_EVENT_MASK
®lter-event-mask is set

XIM_TRIGGER_NOTIFY_REPLY

XIM_EXT_SET_EVENT_MASK
®Ilter-event-mask is set

the speci®edents
are being processed

Keys in the of-key-list

the speci®edwents
are being discarded

This method does not Y the problem of the time lag when going across the preediting on and
off mode, havever, the amount of the performance acceleration is not as good as the method
described abge.

In general, the FrontEnd method requires some synchronization to some of the X protocols, such
as the ChangeiWdowAttribute protocol for thevent mask change or the GragKprotocol,

since it relies on the X'grincipal event dispatching mechanism. X protocol bindings do not
consider the synchronization might cause some mis-synchronization between the IM clients and
the IM Serer.
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(2) Transport Layer

The Xlib XIM implementation i$ layered into three functions, a protocol Japdanterface layer
and a transport layefhe purpose of this layering is to neatke protocol independent of trans-
port implementation Each function of these layers are:

The potocol layer
implements werall function of XIM and calls the intexte layer functions when it
needs to communicate to IM Serv

The interface layer
separates the implementation of the transport layer from the protocolitegter
words, it pravides implementation independent hook for the transport layer functions.

The tlansport layer
handles actual data communication with IM ®erit is done by a set of seral func-
tions named transpqgrters.

The interfice layer and the transport layer marious communication channels usable such as
X Protocol, TCP/IPDECnet or STREAM.The following is a sample implementation for the
transporter using the X connectioRefer to "xtrans" for the transporter using Seickansport.

At the bginning of the X Tansport connection for the XIM transport mechanismo, dififerent
windows must be created eithar in an Xlib XIM or in an IM ®erwith which the Xlib and the
IM Sener exchange the XIM transports by using the ClientMessagete and Vihdow Proper
ties. Inthe folloving, the winday created by the Xlib is referred as the "client communication
window", and on the other hand, the windoreated by the IM Seer is referred as the "IMS
communication winde".

Connection

In order to establish a connection, a communication wiridareated. AClientMessage in
the following event's format is sent to theamer windav of XIM_SERVER selection,
which the IM Serer has created.

Refer to "The Input Method Protocol” for the XIM_SHER atom.
Table D-1; The ClientMessage sent to the IMS windo

Structure Member Contents

int type ClientMessage

u_long serial Set by the X Whdow System
Bool send_eent Setby the X Wndow System
Display  *display The display to which connects
Windov  window IMS Window ID

Atom message_type XinternAtom(display™ XIM_XCONNECT", False)
int format 32

long data.l[0] client communication winde 1D
long data.l[1] client-majortransport-ersion (*1)
long data.l[2] client-majortransport-ersion (*1)

In order to establish the connection (to notify the IM 8enommunication winde), the
IM Sener sends a ClientMessage in the foflog event's format to the client communica-
tion windaw.
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Table D-2; The ClientMessage sent by IM Ssrv

Structure Member Contents

int type ClientMessage

u_long serial Set by the X Whdow System

Bool send_eent Setby the X Wndow System

Display  *display The display to which connects

Windov  window client communication winde 1D

Atom message_type XinternAtom(display™ XIM_XCONNECT", False)
int format 32

long data.l[0] IMS communication windw |ID

long data.l[1] senermajortransport-ersion (*1)

long data.l[2] sener-minortransport-ersion (*1)

long data.l[3] dividing size between ClientMessage and Property (*2)

(*1) major/minortransport-ersion
The read/write method is decided by the combination of major/Aiansport-
version, as follavs:

Table D-3; The read/write method and the major/mimansport-ersion

Transport-version | read/write

major | minor

0 0 only-CM & Property-with-CM
1 only-CM & multi-CM
2 only-CM & multi-CM & Property-with-CM

1 0 PropertyNotify

2 0 only-CM & PropertyNotify
1 only-CM & multi-CM & PropertyNotify

only-CM . data is sent via a ClientMessage
multi-CM : data is sent via multiple ClientMessages
Property-with-CM  : data is written in Propertgnd its Atom

is send via ClientMessage
PropertyNotify : data is written in Propertgnd its Atom

is send via PropertyNotify

The method to decide major/miawansport-ersion is as follws:

(1) Theclient sends 0 as major/mintransport-ersion to the IM Seer. The client
must support all methods iraBle D-3. The client may send another number as
major/minortransport-ersion to use other method than thevabio the future.

(2) ThelM Senrer sends its major/mindransport-ersion number to the client. The
client sends data using the method speci®ed by the IMe6erv

(3) If major/minortransport-ersion number is notailable, it is rggarded as 0.

(*2) dividing size between ClientMessage and Property
If data is sent via both of multi-CM and Propedyecify the dviding size
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between ClientMessage and Properftye data, which is smaller than this size,
is sent via multi-CM |(or only-CM), and the data, which is lager than this size, is
sent via Property

read/write

The data is transferred via either ClientMessage ioddw Property in the X Vihdow Sys-
tem.

Format for the data from the Client to the IM Sewer
ClientMessage

If data is sent via ClientMessageeet, the format is as folles:
Table D-4; The ClientMessageent's format (®rst or middle)

Structure Member Contents

int type ClientMessage

u_long serial Set by the X Whdow System

Bool send_eent Setby the X Whdow System

Display  *display The display to which connects

Windov  window IMS communication winde 1D

Atom message_type XinternAtom(display™ XIM_MOREDATA', False)
int format 8

char data.b[20] (read/write DATA : 20 byte)

Table D-5; The ClientMessageent's format (only or last)

Structure Member Contents

int type ClientMessage

u_long serial Set by the X Whdow System

Bool send_eent Setby the X Whdow System

Display  *display The display to which connects

Windov  window IMS communication winde 1D

Atom message_type XinternAtom(display™ XIM_PROTOCOL", False)
int format 8

char data.b[20] (read/write DATA : MAX 20 byte) (*1)

(*1) If the data is smaller than 20 byte, all data other thatable data must be 0.

Property

In the case of lgre data, data will be sent via thendow Property for the eciengy.
There are the follwing two methods to notify Propertyand transport-grsion is
decided which method is used.

(1) TheXChangeProperty function is used to store data in the client communication
window, and Atom of the stored data is noti®ed to the IM gemia ClientMes-
sage eent.

(2) TheXChangeProperty function is used to store data in the client communication
window, and Atom of the stored data is noti®ed to the IM ®ewnia Proper
tyNotify event.

The aguments of the XChangeProperty are as fedto
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Format for the data from the IN
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Table D-6; The XChangePropertyeat's format
Argument Contents
Display  *display The display to which connects
Windov  window IMS communication winde ID
Atom property read/write property Atom (*1)
Atom type XA STRING
int format 8
int mode PropModeAppend
u_char *data regad/write ATA
int nelements| length of DATA

(*1) Theread/write prope
~_clientXXX"

The client changes the pr
Sener will read it with the
If Atom is noti®ed via Clig
lows:

Table D-7; The Clig

rty AOM allocates the follaving strings byXInter nAtom.

operty with the mode of PropModeAppend and the IM
delete mode i.e. (deleterad).

xntMessageent's format to send Atom of property

Structure Member

Contents

int type

u_long serial

Bool send_eent
Display  *display
Windov  window

Atom message_typd
int format

long data.l[0]

long data.l[1]

ClientMessage

Set by the X Whdow System

Setby the X Whdow System

The display to which connects

IMS communication winde 1D
XInternAtom(display ~_XIM_PROTOCOL" , False)
32

length of read/write property Atom

read/write property Atom

1)

ClientMessage
The format of the ClientM
Table D-8; The

1 Server to the Client

essage is as fako
» ClientMessageent's format (®rst or middle)

Structure Member

Contents

int type

u_long serial

Bool send_eent
Display  *display
Windov  window

Atom message_type
int format

char data.b[20]

ClientMessage

Set by the X Whdow System

Setby the X Whdow System

The display to which connects

client communication winde 1D
XInternAtom(display ~_XIM_MOREDATA'', False)
8

(read/write DATA : 20 byte)
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Table D-9
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; The ClientMessageant's format (only or last)

Structure Member

Contents

int type
u_long serial
Bool send_eent
Display  *display
Windov  window
Atom message |
int format
char data.b[20]

ClientMessage

Set by the X Whdow System
Setby the X Whdow System
The display to which connects
client communication winde 1D

type XlinternAtom(display ™ XIM_PROTOCOL', False)

8
(read/write DATA : MAX 20 byte) (*1)

(*1) If the data size is
0.

Property

smaller than 20 bytes, all data other tladalde data must be

In the case of lge data, data will be sent via thendow Property for the ébciengy.

There are the follwing

two methods to notify Propertyand transport-grsion is

decided which method is used.

(1) TheXChangePrg
window, and Aton
(2) TheXChangePrg

window, and Aton
The aguments of the

perty function is used to store data in the IMS communication

n of the property is sent via the ClientMessagate

perty function is used to store data in the IMS communication

N of the property is sent via PropertyNotiferd.
KXChangeProperty are as ¥aslo

Table| D-10; The XChangePropertyent's format
Argument Contents
Display  *display The display which to connects
Windov  window client communication windwe ID
Atom property read/write property Atom (*1)
Atom type XA _STRING
int format 8
int mode PropModeAppend
u_char *data read/write ATA
int nelements| length of DATA

(*1) Theread/write property FOM allocates some strings, which are not allocated
by the client, byXInter nAtom.

The IM Sener changes the property with the mode of PropModeAppend and the

client reads it with the

If Atom is noti®ed via
lows:

delete mode, i.e. (deleteue].
ClientMessageent, the format of the ClientMessage is as fol-
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Table D-11; The CI
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entMessageent's format to send Atom of property

Structure Member

Contents

int
u_long
Bool
Display
Window
Atom
int

long
long

type

serial
send_eent
*display
window

message_type

format
data.l[0]
data.l[1]

Y

ClientMessage

Set by the X Whdow System

Setby the X Whdow System

The display to which connects

client communication winde 1D
XInternAtom(display ~_XIM_PROTOCOL" , False)
32

length of read/write propertyTAOM

read/write property A0OM

Closing Connection

If the client disconnect with the IM Say shutdavn function should free the communica-

tion windaw properties and etc..
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