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ABSTRACT

This specifies a protocol between IM library and IM (Input Method) Server for
internationalized text input, which is independent from goecific language,

ary specific input method and the transport layer used in communication between
the IM library and the IM Serveand uses a client-server model. This protocol
allows user to use his/heavirite input method for all applications within the
stand-alone distributed environment.
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1. Introduction

1.1. Scope

The internationalization in the X WindoSystem Version 11, Release 5 (X11R5) provides a
common API which application delopers can use to create portable internationalized programs
and to adapt them to the requirements of different@dinguages, local customs, and character
string encodings (this is called “localizatign’ As one of its internationalization mechanisms
X11R5 has defined a functional interface for internationalized text input, called XIM (X Input
Method).

When a client-server model is used with an IM (Input Method) implementation, a protocol must
be established between the client and the seH@weve, the protocol used to interface Input
Method Servers (IM Servers) with the Input Method libraries (IM libraries) to which applications
are linked was not addressed in X11R5. This led applicatiesiapers to depend on vendor-

specific input methods, decreased the gshoice of aailable input methods, and made it more
difficult 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 Servélrhus, the input method protocol can be built on any
inter-process communication mechanism, such as TCP/IP or the X protocol.

In addition, the protocol provides for future extensions such as differing input model types.

1.2. Backgound

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

Some languages Y larger alphabets, or modifiers such as accents, which require the addition of
special ley mmbinations in order to enteixte Thesdanput methods may require “dea@ys” or

“ compose-kys” which, when followed by different combinations @ykdrokes, generate differ-

ent characters.

Text input for ideographic languages is much less simple. In these languages, characters repre-
sent actual objects rather than phonetic sounds used in pronouncing a word, and the number of
characters in these languages may continue te. groJapanese, for instance, most text input
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 then a region is
selected for carersion to Kanji. Seeral Kanji characters may ta 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 Area), text entry and edit
space (Preedit Area), and menu/choice presentations (Auxiliary Area). Much of the protocol
between the IM library and the IM Servevalves managing these IM areas. Because of the size
and complexity of these input methods, and becausewWidely they vary from one language

or locale to anothethey are usually implemented as separate processes which camsany

client processes on the same computer or network.



1.3. Input Method Styles
X11 internationalization support includes the following four types of input method:

- on-the-spot: Thelient application is directed by the IM Server to display all
pre-edit data at the site of text insertion. The client registers call-
backs ivoked by the input method during pre-editing.

- off-the-spot: Thelient application provides display windows 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 wiwdehich 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 windospecific to the input method.

Client applications must choose from thaikable input methods supported by the IM Server and
provide the display areas and callbacks required by the input method.

2. Architecture

2.1. ImplementationModel

Within the X Windaev System environment, the following twtypical architectural models can be
used as an input methedmplementation model.

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

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

Most languages which need compfeeediting, such as Asian languages, are implemented using
the Client/Server IM model. Other languages which need only daad kompose ky process-
ing, such as European languages, are implemented using the Library model.

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

2.2. Structure of IM

When the client connects or disconnects to the IM Segawmepen or close operation occurs
between the client and the IM Server.

The IM can be specified at the time of XOpenlIM() by setting the locale of the client and a locale
modifier. Since the IM remembers the locale at the time of creation XOpenIM() can be called
multiple times (with the setting for the locale and the locale modifier changed) to support multiple
languages.

In addition, the supported IM type can be obtained using XGetIMValues().

The client usually holds multiple input (text) fields. Xlib provides a value type called the “Input
Context’ (IC) to manage each individual input field. An IC can be created by specifying XIM
using XCreatelC(), and it can be destroyed using XDestroyIC().

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



Most importantly information such as the committed string sent from the IM Server to the client,
is exchanged based on each IC.

Since each IC corresponds to an input field, the focused input field should be announced to the
IM Server using XSetlICFocus(). (XUnsetICFocus() can also be used to change the focus.)

2.3. Ewent Handling Model

Existing input methods support either the FrontEnd method, the BackEnd method, or both. This
protocol specifically supports the BackEnd method as the default method, but also supports the
FrontEnd method as an optional IM Server extension.

The difference between the FrontEnd and BackEnd methods is/iaviots are deliered to the
IM Server (Fig. 1)

2.3.1. BackEndMethod

In the BackEnd method, client windanput events are akays delivered to the IM librarywhich
then passes them to the IM ServEvents are handled serially in the order dered, and there-
fore there is no synchronization problem between the IM library and the IM Server.

Using this method, the IM library forwards aleyPress and &yRelease eents to the IM Server
(as required by the Event MicControl model described in section 2.4. “EventIGontrol”),
and synchronizes with the IM Server (as described in section 4Hilkering Events”).

2.3.2. FontEnd Method

In the FrontEnd method, client winddnput events are deliered by the X server directly to both
the IM Server and the IM libraryTherefore this method provides much better interagerfor-
mance while preediting (particularly in cases such as when the IM Server is running locally on
the uses workstation and the client application is running on another workstateraaela-

tively slow network).

However, the FrontEnd model may & g/nchronization problems between theylesents han-
dled in the IM Server and otherants handled in the client, and these problems could possibly
cause the loss or duplication afykevents. For this reason, the BackEnd method is the core
method supported, and the FrontEnd method is maialtzle as an extension 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 twvevent flow models for communication between the IM library and the
IM Server (Static and Dynamic).

Static Event Flw requires that inputvents alvays be sent to the IM Server from the client.

Dynamic Event Fler, howeve, requires only that those inputeats which need to be processed
(corverted) be sent to the IM Server from 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 IM Ssovkeir key events do not hee

be sent to the IM Serven the other hand,dy events necessary for composing Chinese charac-
ters must be sent to the IM Server.

Thus, by adopting the Dynamic EventW|dhe number of requests among the X Seither

client, and the IM Server is significantly reduced, and the number of context switches is also
reduced, resulting in impved performance. ThéMV Server can senXIM_REGIS-
TER_TRIGGERKEYS message in order to switch theset flow in the Dynamic Event Fle.

The protocol for this process is described in section 4.5. “Evemt Etntrol”.

3. DefaultPreconnection Cowention

IM Servers are strongly encouraged to register their symbolic names aBQhenames into the
IM Server directory property{IM_SERVERS, on the root windw of the screen_number 0.



This property can contain a list ofT@Ms, and the eachT®OM represents each possible IM
Server IM Server names are restricted to POSIX Portable Filename CharactdioSktcover if
the IM Server is aote, see if there is an owner for the selection with that atom nafmdearn

the address of that IM Seryeonvert the selection targefRANSPORT, which will return a

string form of the transport address(e§). learn the supported locales of that IM Sereenvert

the selection targdtOCALES, which will return a set of names of the supported locales in the
syntax X/Open defines.

The basic semantics to determine the IM Server if there are muliipMs are found in
XIM_SERVERS property is first fit if the IM Server name is notvgn as a X nodifier's cate-
gory im.

The address information retvieble from theTRANSPORT target is a transport-specific name.
The preregistered formats for transport-specific names are listed in Appendix B. Additional
transport-specific names may be registered with X Consortium.

For environments that lack X connections, or for IM Servers which do not use the X Window
System, the preconnection #ention with IM Server may be gén outside the X Winda sys-
tem (e.g. using a Name Service).

4. Protocol

The protocol described b&lauses the bi-directional synchronous/asynchronous
request/reply/error model and is specified using the sanvert@ms outlined in Section 2 of the
core X Windav System protocol [1]:

4.1. BasicRequests Packet Format
This section describes the requests that may be exchanged between the client and the IM Server.
The basic request packet header format is as follows.

majoropcode: CARDS8
minor-opcode: CARDS8
length: CARD16

The MAJOR-OPCODE specifies which core request or extension package this packet represents.
If the MAJOR-OPCODE corresponds to a core request, the MINOR-OPCODE contains 8 bits of
request-specific data. (If the MINOR-OPCODE is not used, it is 0.) Otherwise, the MAJOR-
OPCODE and the MINOR-OPCODE are specifiedty QUERY_EXTENSION message.

(Refer to 4.7. Query the supported extension protocol list.) The LENGTH field specifies the
number of 4 bytes elements following the headeno additional data is followed by the header,

the LENGTH field will be 0.

4.2. DataTypes
The following data types are used in the core X IM Server protocol:

BITMASK16
CARD16

BITMASK32
CARD32

PADDING FORMAT
Where N is some expression, and Pad(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



STRING

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

The im-attribute argument specifies XIM values such as XNQuerylnputStyle.

XICATTR
2 CARD16
2 CARD16
2 n
n STRINGS8
p

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

length of name in bytes
name

attritute 1D (*1)
typeof the value (*2)
length of im-attribute
im-attritute

unused, p = Pad(2+n)

attritute 1D (*1)
typeof the value (*2)
length of ic-attribute
ic-attritute

unused, p = Pad(2+n)

(*1) XIMATTR and XICATTR are used during the setup stage and XIMATTRIBUTE and
XICATTRIBUTE are used after each attribute ID has been recognized by the IM Server

and the IM library.

(*2) Thevalue types are defined as follows:

values data format
#0 Separatoof NestedList — ----- (*3)
#1 bytedata CARDS
#2 word data CARD16
#3 longdata CARD32
#4 chardata STRINGS
#5 Window 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



values data format

n STRINGS8 Basdont name list

p unused, p = Pad(2+n)
#15 XIMHotKeyTriggers 4 n number of XIMTRIG-

GERKEY list (*4)

n XIMTRIGGERKEY XIMHotkeyTrigger list
#16 XIMHotKeyState XIMHO'KEYSTATE  HotKey processing state
#17 XIMStringCorwersion XIMSTRCONVTEXT
#18 XIMPreeditState XIMPREEDITSTATE
#19 XIMResetState XIMRESETSTATE

#x7fff  NestedList = -—---

(*3) ThelC value for the separator of NestedList is defined as follows,
#define XNSeparatorofNestedListséparatorofNestedList”
, Which is registered in X Consortium and cannot be used foother purpose.

(*4) LISTofFOO
A Type name of the form LISTof FOO means a counted list of elements of type
FOO. Thesize of the length field may vary (it is not necessarily the same size as a
FOO), and in some cases, it may be implicit.

XIMTRIGGERKEY

4 CARD32 keysym

4 CARD32 modifier

4 CARD32 modifiermask
ENCODINGINFO

2 n length of encoding info

n STRING8 encodingnfo

p unused, p=Pad(2+n)
EXT

1 CARDS8 extension major-opcode

1 CARDS8 extension minor-opcode

2 n length of extension name

n STRINGS etension name

p unused, p = Pad(n)
XIMATTRIBUTE

2 CARD16 attriute ID

2 n value length

n value

p unused, p = Pad(n)

XICATTRIBUTE
2 CARD16 attriute ID
2 n value length



value
unused, p = Pad(n)



XIMSTRCONVTEXT

2 CARD16 XIMStringCowersionFeedback
#x0000001 XIMStringCoversionLeftEdge
#x0000002 XIMStringCoversionRightEdge
#x0000004 XIMStringCoversionTopEdge
#x0000008 XIMStringCoversionBottomEdge
#x0000010 XIMStringCoversionCowealed
#x0000020 XIMStringCoversionWrapped

2 n byte length of the retrieed gtring

n STRING8 retrieved gring

p unused, p = Pad(n)

2 m byte length of feedback array

2 unused

m LISTofIXIMSTRCONVFEEDBACK  feedback array(*1)

(*1) Thisfield is reserved for future use.

XIMFEEDBACK

4 CARD32 XIMFeedback
#x000001 XIMReerse
#x000002 XIMUnderline
#x000004 XIMHighlight
#x000008 XIMPrimary
#x000010 XIMSecondary
#x000020 XIMTertiary
#x000040 XIM\isibleToForward
#x000080 XIM\isibleToBackward
#x000100 XIM\VisibleCenter

XIMHOTKEYSTATE

4 CARD32 XIMHotKeyState
#x0000001 XIMHotkeyStateON
#x0000002 XIMHotkeyStateOFF

XIMPREEDITSTATE

4 CARD32 XIMPreeditState
#x0000001 XIMPreeditEnable
#x0000002 XIMPreeditDisable

XIMRESETSTATE

4 CARD32 XIMResetState
#x0000001 XIMlInitialState
#x0000002 XIMPresepState

4.3. Error Notification

Both the IM Server and the IM library retukiM_ERROR messages instead of the correspond-
ing reply messages if grerrors 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.

10



XIM_ERROR (IM Ser ver — — IM library)

2 CARD16 input-method-ID
2 CARD16 input-contgt-1D
2 BITMASK16 flag (*1)
#0000 Bothinput-Method-ID and Input-Context-1D arevedid
#0001 Input-Method-IDs valid
#0002 Input-Conte-1D is valid
2 CARD16 ErrorCode
#1 BadAlloc
#2 BadStyle
#3 BadClientVihdow
#4 BadBcusWindow
#5 BadArea
#6 BadSpotLocation
#7 BadColormap
#8 BadAtom
#9 BadPiel
#10 BadPixmap
#11 BadName
#12 BadCursor
#13 BadProtocol
#14 Badereground
#15 BadBackground
#16 LocaleNotSupported
#999 BadSomethin(2)
2 n byte length of error detail.
2 CARD16 typeof error detail (*3)
n STRINGS errordetail (*4)
p unused, p = Pad(n)

(*1) Beforean IM is created, both Input-Method-ID and Input-Context-1D avdih
Before an IC is created, only Input-Method-ID &id. Afterthat, both of Input-
Method-ID and Input-Context-ID are valid.

(*2) Unspecificerror, for example “language engine died”
(*3) Thisfield is reserved for future use.
(*4) Vendor defined 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 first
#x6¢ LSB first
unused
2 CARD16 client-majoiprotocol-version (*1)

=

11



2 CARD16 client-minofprotocol-version (*1)
2 CARD16 numbeof client-auth-protocol-names
n LISTofSTRING client-auth-protocol-names

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

A client must sen&KIM_CONNECT message as the first message on the connection. The list
specifies the names of authentication protocols the sending IM Server is willing to perform. (If
the client need not authenticate, the list may be omited.)

XIM_AUTH_REQUIRED message is used to send the authentication protocol name and proto-
col-specific data.

XIM_AUTH_REQUIRED (IM library  — — IM Server)

1 CARDS auth-protocol-inde

3 unused

2 n length of authentication data
2 unused

n varies> data

p unused, p = Pad(n)

The auth-protocol is specified by an irdeto the list of names gén in the XIM_CONNECT
or XIM_AUTH_SETUP message. Anprotocol-specific data that might be required is also sent.

The IM library sendXIM_AUTH_REPLY message as the reply XdM_AUTH_REQUIRED
message, if the IM Server is authenticated.

XIM_AUTH_REPL Y (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 = Pad(n)

The auth data is specific to the authentication protocol in use.
XIM_AUTH_NEXT message requests to send more auth data.

XIM_AUTH_NEXT (IM library < — IM Server)

2 n length of authentication data
2 unused

n <varies> data

p unused, p = Pad(n)

The auth data is specific to the authentication protocol in use.
The IM Server sendxIM_AUTH_SETUP message to authenticate the client.

XIM_AUTH_SETUP (IM Ser ver — IM library)

2 CARD16 numbeof client-auth-protocol-names
2 unused

12



n LISTofSTRING serer-auth-protocol-names

The list specifies the names of authentication protocols the client is willing to perform.
XIM_AUTH_NG message requests tavgiyp the connection.

XIM_AUTH_NG (IM library ~« - IM Server)

The IM Server sendXIM_CONNECT_REPLY message as the reply XdM_CONNECT or
XIM_AUTH_REQUIRED message.

XIM_CONNECT_REPLY (IM Server - IM library)

2 CARD16 serer-major-protocol-version (*1)
2 CARD16 serer-minor-protocol-version (*1)

(*1) Specifythe version of IM Protocol that the IM Server supports. This document spec-
ifies major version one, minor version zero.

Here are the state diagrams for the client and the IM Server.

State transitions for the client

init_status
Use authorization function. client_ask
Not use authorization function client_no_check

start
SendXIM_CONNECT
If client_ask- client_waitl
If client_no_checkclient-auth-protocol-names may be omitedclient_wait2

client_waitx
Receve XIM_AUTH_REQUIRED - client_check
Receve <other> -, client NG

client_check
If no more auth needed, seXtM_AUTH_REPLY - client_wait2
If good auth data, sendIM_AUTH_NEXT - client_waitl
If bad auth data, semdiIM_AUTH_NG - give W on tis protocol

client_wait2
Receve XIM_CONNECT_REPLY - connect
Receve XIM_AUTH_SETUP - client_more
Receve XIM_AUTH_NEXT - client_more
Receve XIM_AUTH_NG - give yp on his protocol
Receve <other> - client_ NG

client_more
SendXIM_AUTH_REQUIRED - client_wait2

13



client_ NG
SendXIM_AUTH_NG - give y on this protocol

State transitions for the IM Sewer

init-status
Use authorization function. server_ask
Not use authorization function server_no_check

start
Receve XIM_CONNECT - start2
Receve <other> -, server NG

start2
If client_asksend XIM_AUTH_REQUIRED - server_waitl
If client_no_checkndserver_asksendXIM_AUTH_SETUP -, server_wait2
If client_no_checlandserver_no_checgleend XIM_CONNECT_REPLY - con-
nect

server_waitl
Receve XIM_AUTH_REPLY - server2
Receve XIM_AUTH_NEXT - server_more
Receve <other> - server_NG

server_more
SendXIM_AUTH_REQUIRED - server_waitl

server2
If server_asksend XIM_AUTH_SETUP - server_wait2
If server_no_checgleend XIM_CONNECT_REPLY - connect

server_wait2
Receve XIM_AUTH_REQUIRED - server_check
Receve <other> - server NG

server_check
If no more auth data, sedIM_CONNECT_REPLY - connect
If bad auth data, sendiIM_AUTH_NG - give W on tis protocol
If good auth data, sendiIM_AUTH_NEXT - server_wait2

server NG
SendXIM_AUTH_NG - give i on tis protocol

XIM_DISCONNECT message requests to shutdown the connectieraarutually-understood
virtual stream.

XIM_DISCONNECT (IM library - IM Server)

14



XIM_DISCONNECT is a synchronous request. The IM library should wait until it vesei
either anXIM_DISCONNECT_REPLY packet or arKIM_ERROR packet.

XIM_DISCONNECT_REPLY (IM Server - IM library)
XIM_OPEN requests to establish a logical connection between the IM library and the IM Server.

XIM_OPEN (IM library - IM Server)

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

XIM_OPEN is a synchronous request. The IM library should wait until receiving either an
XIM_OPEN_REPLY packet or arKIM_ERROR packet.

XIM_OPEN_REPLY (IM Server — IM library)

2 CARD16 input-method-ID

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

2 m byte length of IC attributes supported
2 CARD16 unused

m LISTofXICATTR IC attributes supported

XIM_OPEN_REPLY message returns all supported IM and IC attributes in LISTofXIMATTR
and LISTofXICATTR. ThesdM and IC attribute IDs are used to reduce the amount of data
which must be transferred via the network. In addition, this indicates to the IM library what kinds
of IM/IC attributes can be used in this session, and what types of data will be exchanged. This
allows the IM Server provider and application writer to support IM system enhancements with
newn IM/IC attributes, without modifying Xlib The IC value for the separator of NestedList must
be included in the LISTOfXICATTR.

XIM_CLOSE message requests to shutdown the logical connection between the IM library and
the IM Server.

XIM_CLOSE (IM library - IM Server)

2 CARD16 input-method-ID
2 unused

XIM_CLOSE is a synchronous request. The IM library should wait until receiving either an
XIM_CLOSE_REPLY packet or arKIM_ERROR packet.

XIM_CLOSE_REPLY (IM Server - IM library)

2 CARD16 input-method-ID
2 unused

4.5. Ewent Flow Control

An IM Server must senXIM_SET EVENT_MASK message to the IM library in order for
events to be forwarded to the IM Seryance the IM library initially does’forward any events
to the IM Serverin the protocol, the IM Server will specify masks of vests to be forwarded
and which need to be synchronized by the IM library.

15



XIM_SET_EVENT_MASK (IM Ser ver — IM library)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D

4 EVENTMASK forward-esent-mask (*1)

4 EVENTMASK synchronousagent-mask (*2)

(*1) Specifyall the e/ents to be forwarded to the IM Server by the IM library.
(*2) Specifythe events to be forwarded with synchronous flag on by the IM library.

XIM_SET_EVENT_MASK is an asynchronous request. Thers masks are valid immedi-
ately after thg are set until changed by anotheM_SET _EVENT_MASK message. linput-
context-ID is set to zero, the default value of the input-method-ID will be changed tetihe e
masks specified in the request. That value will be used for teeM@h have ro individual val-
ues.

Using the Dynamic Event Rlomodel, an IM Server sendM_REGISTER_TRIG-
GERKEYS message to the IM library before sendiXidy_OPEN_REPLY message. Qihe
IM library may suppose that the IM Server uses the Static Eventritalel.

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 off-leys

m LISTofXIMTRIGGERKEY off-keys list

XIM_REGISTER_TRIGGERKEYS is an asynchronous request. The IM Server notifys the
IM library of on-keys and off-keys lists with this message.

The IM library notifys the IM Server witiKIM_TRIGGER_NOTIFY message that sl event
matching either ondys or df-keys has been occurred.

XIM_TRIGGER_NOTIFY (IM library - IM Server)

2 CARD16 input-method-1D
2 CARD16 input-contgt-1D
4 CARD32 flag
#0 on-leys list
#1 off-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_NOTIFY is a synchronous request. The IM library should wait until receiv-
ing either anXIM_TRIGGER_NOTIFY_REPLY packet or alrXIM_ERROR packet.

XIM_TRIGGER_NOTIFY_REPL Y (IM Server — IM library)
2 CARD16 input-method-ID

16



2 CARD16 input-contgt-1D

4.6. EncodingNegotiation

XIM_ENCODING_NEGOTIATION message requests to decide which encoding to be sent
across the wire. When the negotiation fails, the fallback default encoding is Portable Character
Encoding.

XIM_ENCODING_NEGOTIATION (IM library - IM Server).sp 6p

2 CARD16 input-method-1D

2 n byte length of encodings listed by name

n LISTofSTR listof encodings supported in the IM library.

p unused, p = Pad(n)

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

m LISTofENCODINGINFO listof encordings supported in the IM library

The IM Server must choose one encoding from the list sent by the IM libfandex of the

encording determined is -1 to indicate that the negotiation is failed, the fallback default encoding
is used. The message must be issued after seXtiihgOPEN message via XOpenlIM(). The
name of encoding may be registered with X Consortium.

XIM_ENCODING_NEGOTIATION is a synchronous request. The IM library should wait
until receiving either aiXIM_ENCODING_NEGOTIATION_REPLY packet or an
XIM_ERROR packet.

XIM_ENCODING_NEGOTIATION_REPL Y (IM Server — IM library)

2 CARD16 input-method-ID
2 CARD16 catgory of the encoding determined.
#0 name
#1 detaileddata
2 INT16 ind of the encoding determinated.
2 unused

4.7. Querythe supported extension protocol list

XIM_QUERY_EXTENSION message requests to query the IM extensions supported by the IM
Server to which the client is being connected.

XIM_QUERY_EXTENSION (IM library - IM Server)

2 CARD16 input-method-1D

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

p unused, p = Pad(n)

An example of a supported extension is FrontEnd. The message must be issued after sending
XIM_OPEN message via XOpenlIM().

If nis O, the IM library queries the IM Server for all extensions.

If nis not O, the IM library queries whether the IM Server supports the contents specified in the
list.
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If a client uses an extension request without previously having isskiidd QUERY_EXTEN-
SION message for that extension, the IM Server responds vddd®rotocol error. If the IM
Server encounters a request with an unknown MAJOR-OPCODE or MINOR-OPCODE, it
responds with &adProtocol error.

XIM_QUERY_EXTENSION is a synchronous request. The IM library should wait until
receiving either aiXIM_QUERY_EXTENSION_REPLY packet or arKIM_ERROR packet.

XIM_QUERY_EXTENSION_REPL Y (IM Server — IM library)

2 CARD16 input-method-1D

2 n byte length of extensions supported by both the IM
library and the IM Server

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

the IM Server

XIM_QUERY_EXTENSION_REPLY message returns the list of extensions supported by both
the IM library and the IM Servelf the list passed iXIM_QUERY_EXTENSION message is
NULL, the IM Server returns the full list of extensions supported by the IM Sdfvibre list is

not NULL, the IM Server returns the extensions in the list that are supported by the IM Server.

A zero-length string is not a valid extension name. The IM library shouldydidrary zero-
length strings that are returned in the extension list. The IM library does not use the requests
which are not supported by the IM Server.

4.8. SettinglM Values
XIM_SET _IM_VALUES requests to set attributes to the IM.

XIM_SET _IM_VALUES (IM library - IM Server)

2 CARD16 input-method-1D
2 n byte length of im-attribute
n LISTofXIMATTRIBUTE im-attritutes

The im-attributes iXKIM_SET_IM_VALUES message are specified as a LISTofXIMA
TRIBUTE, specifying the attributes to be set. Attributes other than the ones returned by
XIM_OPEN_REPLY message should not be specified.

XIM_SET _IM_VALUES is a synchronous request. The IM library should wait until receiving
either anXIM_SET IM_VALUES REPLY packet or alXIM_ERROR packet, because it
must receie the error attribute iKIM_ERROR message is returned.

XIM_SET_IM_VALUES_REPL Y (IM Server — IM library)

2 CARD16 input-method-1D
2 unused

XIM_SET _IM_VALUES REPLY message returns the input-method-ID to distinguish replies
from multiple IMs.

4.9. GettinglM Values

XIM_GET_IM_VALUES requests to query IM values supported by the IM Server currently
being connected.
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XIM_GET_IM_VALUES (IM library - IM Server)

2 CARD16 input-method-ID

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

p unused, p=Pad(n)

XIM_GET_IM_VALUES is a synchronous request. The IM library should wait until it vesei
either anXIM_GET _IM_VALUES REPLY packet or arKIM_ERROR packet.

XIM_GET_IM_VALUES_REPL Y (IM Server — IM library)

2 CARD16 input-method-1D
2 n byte length of im-attributes returned
n LISTofXIMATTRIBUTE im-attributes returned

The IM Server returns IM values witiM_GET _IM_VALUES REPLY message. Therder
of the returned im-attribute values corresponds directly to that of the list passed with the
XIM_GET_IM_VALUES 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-1D
2 n byte length of ic-attributes
n LISTofXICATTRIBUTE ic-attributes

The input-context-id is specified by the IM Server to identify the client (IC). (It is not specified
by the client inXIM_CREATE_IC message.), and it should not be set to zero.

XIM_CREATE_IC is a synchronous request which returns the input-gtfile ThelM
library should wait until it recees dther anXIM_CREATE_IC_REPLY packet or an
XIM_ERROR packet.

XIM_CREATE_IC_REPL Y (IM Server — IM library)

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

4.11. Destoying the IC
XIM_DESTROY _IC message requests to degtiioe IC.

XIM_DESTROY _IC (IM library — IM Server)

2 CARD16 input-method-ID
2 CARD16 input-contgt-I1D

XIM_DESTROY _IC is a synchronous request. The IM library should not free its resources until
it receives an XIM_DESTROY_IC_REPLY message becau3dM_DESTROY_IC message
may result in Callback packets suchdM PREEDIT_DRAW andXIM_PREEDIT_DONE.

XIM_DESTROY_IC_REPLY (IM Server - IM library)
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2 CARD16 input-method-1D
2 CARD16 input-contgt-1D

4.12. SettinglC Values
XIM_SET _IC_VALUES messages requests to set attributes 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-attributes
2 unused

n LISTofXICATTRIBUTE ic-attributes

The ic-attributes irXIM_SET_IC_VALUES message are specified as a LISTofXTEA
TRIBUTE, specifying the attributes to be set. Attributes other than the ones returned by
XIM_OPEN_REPLY message should not be specified.

XIM_SET IC_VALUES is a synchronous request. The IM library should wait until receiving
either anXIM_SET_IC_VALUES_REPLY packet or artKIM_ERROR packet, because it
must recaie the error attribute iKIM_ERROR 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_VALUES message requests to query IC values supported by the IM Server cur-
rently being connected.

XIM_GET_IC_VALUES (IM library - IM Server)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D

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

p unused, p=Pad(2+n)

In LISTofCARD16, the appearance of the ic-attribute-id for the separator of NestedList shows the
end of the heading nested list.

XIM_GET_IC_VALUES is a synchronous request and returns each attribute with its values to
shaw the correspondence. The IM library should wait until receiving either an
XIM_GET_IC_VALUES REPLY packet or arKIM_ERROR packet.

XIM_GET_IC_VALUES_REPL Y (IM Server — IM library)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D

2 n byte length of ic-attribute
2 unused

n LISTofXICATTRIBUTE ic-attritute
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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-1D
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-1D
2 CARD16 input-contgt-1D

XIM_UNSET IC_FOCUS is an asynchronous request.

4.16. Filtering Events

Event filtering is mainly provided for BackEnd method towlinput method to capture Xents
transparently to clients.

X Events are forwarded bX{IM_FOR WARD_EVENT message. Thisiessage can be operated
both synchronously and asynchronoudhfthe requester sets the synchronous flag, theveecei
must sendXIM_SYNC_REPLY message back to the requester when all the data processing is
done.

Protocol flow of BackEnd model

With BackEnd method, the protocolvi@an be classified into tvmethods 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_FORWARD_EVENT

or XIM_COMMIT message as a synchronous request. Also, the IM Server needs to syn-
chronously process the correspondent reply from the IM library and the follddimgFOR-
WARD_EVENT message sent from the IM library whery af the e’ent causes the IM Server

to sendXIM_FORWARD_EVENT or XIM_COMMIT message to the IM librargo hat the

input service is consistent. If the IM library gets the control back from the application after
receiving the synchronous request, the IM library replies for the synchronous request before pro-
cessing ayof the events. In this time, the IM Server blockdM_FOR WARD_EVENT mes-

sage which is sent by the IM libragnd handles it after receiving the regoweve, the IM

Server handles the other protocols at time.

In full-synchronous method, the IM librarywadys sendsX<IM_FOR WARD_EVENT message

to the IM Server as a synchronous request. Therefore, the reply to it from the IM Server will be
put between th&XIM_FOR WARD_EVENT message and itsIM_SYNC_REPLY message.

In case of sendinIM_FORWARD_EVENT or XIM_COMMIT message, the IM Server
should set the synchronous flag off. Because the synchronization can be done by the following
XIM_SYNC_REPLY message.
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Sample Protocol flav chart 1

Fallowing chart shows one of the simplest protocalflehich 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 Server
Key event — XNextEvent

XFilterEvent | XIM_FORWARD_EVENT

Key event = XNextEvent XIM_FORWARD EVENT synchronous
XFilterEven or XIM_COMMIT request
XNextEvent<=—""—_ | Pending ——

XFilterEvent (returns False) XIM_FORWARD_EVENT

<— XmbLookupString

Application mwes 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 Flow

Sample Protocol flav chart 2

Fadlowing chart shows one of the complgrotocol flov, which deals with multiple focus win-
dows and button presseaat as well as &yevent, and the focus is mred by the application trig-
gered by both oféyevent and button presyvent.
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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
Key event — XNextEvent
XFilterEvent_____ | xjM_FORWARD_EVENT
Key event — XNextEvent XIM_FORWARD_EVENT synchronous
XFilterEven or XIM_COMMIT request
t———— | (synchronous)
Button ﬁress causes )
focus change—= XSetICFo Pending
Pending until
sync cycle is don XIM_SYNC
/ XIM_SYNC_REPLY
XNextEvent XIMH%ET_IC_FOCHS is |
: end because another sync cycle
XFilterEvent (returns Falge) I% started by XIM_COMMIT
~ =— XmbLookupString
Application mwes
the focus XSetICFocus————— = XIM_SET_IC_FOCUS
processed
(The focused
IC is changed
Key evait —= XNextEvent XIM_SYNC_REPLY as a eply processed
XFiIterEvent\s of the XIM_FORNARD_EVENT
N\ 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 flag
#0001 synchronous
#0002 requediltering (*1)
#0004 requedookupstring (*2)
2 CARD16 serialnumber
XEVENT X evant

(1)

Indicatethe recerer should filter &ents and possible preedit may bedked.

Indicatethe receater should only do lookup string. The IM Server is expected to just
do a comersion of the ley event to the best candidate. This bit may affect the state of
the preedit state (e.g. compose of desg®quences).

XEVENT format is same as the X Protocgéet format(xEent). Asthe value of XEvent's
sequenceNumber is the bottom of 16 bit of XEerdty.serial, the top of 16 bit is sent by serial

(*2)
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number(INT16).

XIM_FORWARD_EVENT message is used for forwarding tivergs from the IM library to

the IM Server in order for IM to be able to filter thex@. On the other hand, this message is also
used for forwarding thevents from the IM Server to the IM library if theent forwarded from

the IM library is not filtered. The IM Servewrhich receies XIM_FOR WARD_EVENT mes-
sage without synchronous bit, should set synchronous bit. If both “requesstfiétering” and
“request lookupstringfl ag are set, then both filtering and lookup should be done for the same
evant.

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

XIM_SYNC (IM library ~ - IM Server)

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

This synchronization can be started either on the IM library side or on the IM Server side. The
side which receies XIM_SYNC message should process all XIM requests before replying. The
input-context-ID is necessary to distinguish the IC with which the IM library and the IM Server
are synchronized.

XIM_SYNC_REPLY (IM Server — — IM library)
2 CARD16 input-method-ID
2 CARD16 input-contgt-I1D

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 the previous message.

4.18. Sendinga committed string

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

XIM_COMMIT (IM Ser ver - IM library)

2 CARD16 input-method-1D
2 CARD16 input-contgt-1D
2 BITMASK16 flag
#0001 synchronous
#0002 XLookupChars
#0004 XLookupkeySym
#0006 XLookupBoth= XLookupChars | XLookup&ySym

If flag is XLookupkeySym, the arguments continue as follows:

2 unused
4 KEYSYM KeySym

If flag is XLookupChars, the arguments continue as follows:

2 m byte length of committed string
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m LISTofBYTE committedstring
p unused, p = Pad(m)

If flag is XLookupBoth, the arguments continue as follows:

2 unused

4 KEYSYM KeySym

2 n byte length of committed string
n LISTofBYTE committedstring

p unused, p = Pad(2+n)

The IM Server which recegs 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 IM Server.

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 should wait until receiving either an
XIM_RESET_IC_REPLY packet or artKIM_ERROR packet.

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 = Pad(2+n)

XIM_RESET IC_REPLY message returns the input-context-ID 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 Server to an IM client asynchronously in response
to ary request previously sent by the IM client to the IM Server.

When an IM Server needs to send a callback request synchronously with the request previously
sent by an IM client, the IM Server sends it before replying to the previous request.

4.20.1. Negotiatinggeometry

The IM Server sendXIM_GEOMETRY message to start geometry negotiation, if XIMStyle
has XIMPreeditArea or XIMStatusArea set.

XIM_GEOMETR Y (IM Server — IM library)
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2 CARD16 input-method-1D
2 CARD16 input-contgt-1D

There is alvays a single Focus Windag even if some input fields hae anly one IC.

4.20.2. Conerting a string
XIM_STR_CONVERSION (IM Server - IM library)

2 CARD16 input-method-1D
2 CARD16 input-contgt-1D
2 CARD16 XIMStringCowersionPosition
2 unused
4 CARD32 XIMCaretDirection
#0 XIMForwardChar
#1 XIMBackwardChar
#2 XIMForwardWord
#3 XIMBackwardWord
#4 XIMCaretUp
#5 XIMCaretDavn
#6 XIMNextLine
#7 XIMCPreviousLine
#8 XIMLineStart
#9 XIMLineEnd
#10 XIMAbsolutePosition
#11 XIMDontChange
2 CARD16 factor
2 CARD16 XIMStringCowersionOperation
#0001 XIMStringComersionSubstitution
#0002 XIMStringComersionRetrigal
2 INT16 byte length to multiply the XIMStringCuersionType

XIM_STR_CONVERSION message may be used to start the stringecsion from the IM
Server.

XIM_STR_CONVERSION_REPLY (IM library — IM Server)

2 CARD16 input-method-1D

2 CARD16 input-contgt-1D

4 CARD32 XIMStringCowersionFeedback
XIMSTRCONVTEXT XIMStringCorversionText

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

4.20.3. Peedit Callbacks

The IM Server sendXIM_PREEDIT_START message to call the XIMPreeditStartCallback
function.
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XIM_PREEDIT_STAR T (IM Server — IM library)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D
The reply to this message must be sent synchrondusdyreply forwards the return value from
the callback function to the IM Server.

XIM_PREEDIT_START_REPL Y (IM library - IM Server)

2 CARD16 input-method-ID
2 CARD16 input-contgt-I1D
4 INT32 returnvalue

XIM_PREEDIT_START_REPLY message returns the input-context-ID to distinguish replies
from multiple ICs. Thereturn value contains the return value of the function XIMPreeditStart-
Callback.

The IM Server sendxIM_PREEDIT_DRAW message to call the XIMPreeditDrawCallback
function.

XIM_PREEDIT_DRAW (IM Server  IM library)

2 CARD16 input-method-1D
2 CARD16 input-contgt-1D
4 INT32 caret
4 INT32 chg_first
4 INT32 chg_length
4 BITMASK32 status
#x0000001 natring
#x0000002 ndeedback
2 n length of preedit string
n STRINGS8 preedistring
p unused, p = Pad(2+n)
2 m byte length of feedback array
2 unused
m LISTofXIMFEEDBACK feedback array

The fields “caret”, “chg_first’ and “chg_length” correspond to the fields of XIMPreeditDraw-
CallbackStruct. Whethe “no string’ bit of the status field is set, the text field of XIMPreedit-
DrawCallbackStruct is NULL. When the “no feedbddkt of the status field is set, the text
feedback field of XIMPreeditDrawCallbackStruct is NULL. When theveltits are not set,

“ preedit string’contains the preedit string to be displayed, and the feedback array contains feed-
back information.

The IM Server sendxIM_PREEDIT_CARET message to call the PreeditCaretCallback func-
tion.

XIM_PREEDIT_CARET (IM Ser ver — IM library)

2 CARD16 input-method-1D
2 CARD16 input-contgt-1D
4 INT32 position
4 CARD32 direction
#0 XIMForwardChar
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#1 XIMBackwardChar

#2 XIMForwardWord
#3 XIMBackwardWord
#4 XIMCaretUp
#5 XIMCaretDavn
#6 XIMNextLine
#7 XIMCPrerviousLine
#8 XIMLineStart
#9 XIMLineEnd
#10 XIMAbsolutePosition
#11 XIMDontChange

4 CARD32 style
#0 XIMInvisible
#1 XIMCPrimary
#2 XIMSecondary

Each entry corresponds to a field of XIMPreeditCaretCallbackStruct. Since this callback sets the
caret position, its reply must be sent synchronously.

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 the value returned by the callback function after it has been called.

The IM Server sendXIM_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_PREEDITSTATE (IM Server — IM Library)

2 CARD16 input-method-1D

2 CARD16 input-contgt-1D

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

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

The IM Server sendXIM_STATUS_START message to call the XIMStatusStartCallback func-
tion.
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XIM_STATUS_START (IM Server — IM library)

2 CARD16 input-method-ID

2 CARD16 input-contgt-1D
The IM Server sendXIM_STATUS_DRAW message to call the XIMStatusDrawCallback 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 arguments continue as follows.

4 BITMASK32 status
#x0000001 netring
#x0000002 ndeedback
2 n length of status string
n STRINGS statusstring
p unused, p = Pad(2+n)
2 m byte length of feedback array
2 unused
m LISTofXIMFEEDBACK feedback array

If type is XIMBitmapType, the arguments continue as follows.

4 PXMAP pixmap data

The field “type’ corresponds to the field in XIMStatusDrawCallbackStruct.

The IM Server sendXIM_STATUS_DONE message to call the XIMStatusDoneCallback func-
tion.

XIM_STATUS_DONE (IM Sewer — IM library)

2 CARD16 input-method-ID
2 CARD16 input-contgt-I1D

29



5. Acknowledgements

This document represents the culmination &s# years of debate and experiments done under
the auspices of the MIT X Consortium i18n working group. Although this was a group effort, the
author remains responsible foryaetrors or omissions.

We would like to hank to all members of this group. And we woulelik make ecial thanks

to the following people (in alphabetical order) for their participation in the IM Protocol design,
Hector Chan, Takashi Fujiwara, Yoshio Horiuchi, Makoto Inada, Hiromu Inukai, Mickael Kung,
Seiji Kuwari, Frank Ling, Hiroyuki Machida, Hiroyuki Miyamoto, Frank Rojas, Bob Scheifler,
Makiko Shimamura, Shoji Sugiyama, Hidetoshi Tajima, Masaki Takeuchi, Makoto Wakamatsu,
Masaki Wakao, Nobuyuki Tanaka, Shigeru Yamada, Katsuhisa Yano, Jinsoo Yoon.

6. References

All of the following documents are X Consortium standargiiable from MIT:
[1] Scheifler Robert W.,“ X Window System Protocol Version 11"

[2] Scheifler Robert W etc., “ Xlib — C Languae X hterface”

30



Appendix A

Common Extensions

Extension opcodes and packet names (¥l EXT_SET_EVENT_MASK ) for additional
extensions may be registered with X Consortium. The following is a commonly well-known
extended packet.

(1) Extension to manipulate thgemt handling

XIM_EXT_SET_EVENT_MASK message specifies the set wére 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 filter-event-mask (*1)

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

4 EVENTMASK select-gent-mask (*3)

4 EVENTMASK forward-event-mask (*4)

4 EVENTMASK synchronousagent-mask (*5)

(*1) Specifythe eents to be neglected by the IM library via XFilterEvent.

(*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 forwarded to the IM Server by the IM library.

(*5) Specifythe events to be forwarded with synchronous flag on by the IM library.

The IM library must repiXIM_SYNC_REPLY message to the IM Servdihis request is valid
after the ic is created.

(2) Extension for impreement of performance
The following requests may be used for imgraent of performance.

XIM_EXT_FORWARD_KEYEVENT message may be used insteaKiifl 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 flag

#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_MOVE message may be used to change the spot location instead of
XIM_SET_IC_VALUES message. lItis effeeti mly if the client specified XIMPreeditPosition.

XIM_EXT_MOVE (IM library - IM Server)

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

2 INT16 Y

XIM_EXT_MOVE message is a asynchronous request.
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Appendix B

The list of transport specific IM Sewer address format registered

The following format represents th@ @M contained inXIM_SERVERS property and the
string returned from the request gerting selection target LOCALES and TRANSPOR

“{@ category=[value...]}...”

The following categories are currently registered.

server : IM Server name (used for XIM_SERVERS)
locale : XPG4 locale name (LOCALES)
transport  : transport-specific name (TRANSPORT)
The preregistered formats for transport-specific names are as follows:
TCP/IP Names
The following syntax should be used for system internal domain names:

<local name ::= “local/"< hostname*:"< pathname

Where pathname is a path name of socket address.
IM Servers name should be set tgpathname to run multiple IM Server at the same
time
The following syntax should be used for Internet domain names:
<TCP name := “tcp/"<hostname”:"< ipportnumbep

where $ostname is dther symbolic (such as expo.lcs.mit.edu) or numeric decimal
(such as 18.30.0.212). Thegortnumbepr is the port on which the IM Server is lis-
tening for connectionskor example:

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

DECnet Names
The following syntax should be used for DECnet names:

<DECnet name ::= “decnet/"<nodename“::IMSERVER$"< objname

where iodename is dther symbolic (such as SRVNOD) or the numeric decimal
form of the DECnet address (such as 44.70). Tdlgname is normal, case-insen-
sitive DECnet object name. For example:

DECNET/SRVNOD::IMSERVER$DERULT
decnet/44.70::IMSERVERS$other

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

<X name> = “X/"

If a given category has multiple values, the valuevdwated in order of setting.
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Appendix C

Protocol number

Major Protocol 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_REPL #031
XIM_CLOSE #032
XIM_CLOSE_REPLY #033
XIM_REGISTER_TRIGGERKEYS #034
XIM_TRIGGER_NOTIFY #035
XIM_TRIGGER_NOTIFY_REPY #036
XIM_SET_EVENT_MASK #037
XIM_ENCODING_NEGOTIATION #038
XIM_ENCODING_NEGOTIATION_REPY #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_VALUES_REPI #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
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XIM_RESET _IC #064

XIM_RESET_IC_REPY #065
XIM_GEOMETRY #070
XIM_STR_CONVERSION #071
XIM_STR_CONVERSION_REPY #072
XIM_PREEDIT_STAR #073
XIM_PREEDIT_START_REPY #074
XIM_PREEDIT_DRAN #075
XIM_PREEDIT_CARET #076
XIM_PREEDIT_CARET_REPY #077
XIM_PREEDIT_DONE #078
XIM_STATUS_STAR #079
XIM_STATUS_DRAN #080
XIM_STATUS_DONE #081
XIM_PREEDITSTATE #082

(*) The IM Servers 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 tigfdd@iariety of the
reliability.

In order to use the FrontEnd method, the IM library must query the IM Server to see if the Fron-
tEnd extension isvailable. Thequery is made by using thdM_QUERY_EXTENSION mes-
sage. The IM Server may seXtM_EXT _SET_EVENT_MASK message with intercept-
event-mask, forward-ent-mask, and synchronouseat-mask values set after replying
XIM_QUERY_EXTENSION_REPLY message.

FrontEnd method can be implemented in a couple of ways dependingvahehliM Server uti-
lize XIM_EXT_SET_EVENT_MASK message.

One approach is to update both of the input mask and the fii@-@ask depending on the
preeidting state. The sample protocol sequence using the sestidlew is as bllows:

... 1.675 6.888 6.237 10.296 ... 0.000i 3.408i 4.562i 0.000i

IM library IM Server
Keysinthe on-leylist _ | x;m FORWARD_EVENT

XIM_EXT_SET_EVENT_MASK

event mask is changed  intercept-eent-mask is set event mask is changed
to deselect thevent to select theent
-

X events directly come
to the IM Server.

when preediting is turning off

event mask is changed XIM_EXT_SET_EVENT_MASK

1o 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 Server may use the
dynamic @ent flow with the following 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 _ | x;m TRIGGER_NOTIFY

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

to deselect thevent XIM_TRIGGER_NOTIFY_REPLY to select thevent

-

X events directly come
to the IM Server.

when preediting is turning off

event mask is changed XIM_EXT_SET_EVENT_MASK

1o select thewent select-gent-mask is set event mask is changed

to deselect thevent

This method can reduce the XIM protocol traffic dramatically by updating intercemtmask

and selectaent-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 following sequence really fast:

<preediting on ky>“some strings”<preediting dfkey>“another string”

Since this method requires the input mask updates to the both the IM Server and Xlib 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 fikat-snask depending on the
preediting state and not to update the input mask. The IM Server must register both of the preed-
iting on key list and of key list by XIM_REGISTER_TRIGGERKEYS message. lthis

method, Both the IM Server and the IM client select the samsrgseon the same cliestvindow,

so that thewents are deliered to both of the IM Server and the client. The preediting on and off
states are expressed by whether #hedeents are filtered or not. The sample protocol sequence

are as follows:
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<<Using static eent flow>>

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

IM library IM Server

Keys in the on-ley-list XIM_FORWARD_EVENT Keys in the on-ley-list

the specified ents XIM_EXT_SET_EVENT_MASK | 4he specifiedents

are being filtered filter-event-mask is set are being processed
Keys in the off-key-list Keys in the off-key-list
_— =

XIM_EXT_SET_EVENT_MASK
filter-event-mask is set

the specifiedents the specifiedeents
are being processed are being discarded

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

IM library IM Server

Keys in the on-ley-list XIM_TRIGGER_NOTIFY Keys in the on-ley-list

the specifiedents XIM._EXT_SET_EVI.ENT_MASK
are being filtered filter-event-mask is set

XIM_TRIGGER_NOTIFY_REPLY

the specifiedents
are being processed

Keys in the off-key-list Keys in the off-key-list

- =

XIM_EXT_SET_EVENT_MASK
filter-event-mask is set

the specifiedents the specifiedeents
are being processed are being discarded

This method does not ¥ the problem of the time lag when going across the preediting on and

off mode, howeer, the amount of the performance acceleration is not as good as the method
described abge.
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In general, the FrontEnd method requires some synchronization to some of the X protocols, such
as the ChangeWindowAttribute protocol for tiverd mask change or the GragKpotocol,

since it relies on the X'mrincipal event dispatching mechanism. X protocol bindings do not
consider the synchronization might cause some mis-synchronization between the IM clients and

the IM Server.
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(2) Transport Layer

The Xlib XIM implementation is layered into three functions, a protocol Jayenterface 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 protocol layer
implements werall function of XIM and calls the interface layer functions when it
needs to communicate to IM Server.

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

The transport layer
handles actual data communication with IM Serltés done by a set of seral
functions named transporters.

The interface layer and the transport layer enggtious communication channels usable such as
X Protocol, TCP/IPDECnet or STREAM. The following is a sample implementation for the
transporter using the X connection. Refer to "xtrans" for the transporter using Socket Transport.

At the beginning of the X Transport connection for the XIM transport mechanisntjffarent
windows must be created either in an Xlib XIM or in an IM Semh which the Xlib and the
IM Server exchange the XIM transports by using the ClientMessageseand Winda Proper-
ties. Inthe following, the winda created by the Xlib is referred as the "client communication
window", and on the other hand, the windcreated by the IM Server is referred as the "IMS
communication window".

Connection

In order to establish a connection, a communication wiridareated. AClientMessage
in the following eent’s format is sent to the owner wind@f XIM_SERVER selection,
which the IM Server has created.

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

Structur e Member Contents

int type ClientMessage

u_long serial Set by the X Windw System

Bool send_eent Setby the X Windev 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[O] client communication winde 1D
long data.l[1] client-major-transport-version (*1)
long data.l[2] client-major-transport-version (*1)

In order to establish the connection (to notify the IM Server communication window), the
IM Server sends a ClientMessage in the followingn€s format to the client communica-
tion window.
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Table D-2; The ClientMessage sent by IM Server.

Structure Member

Contents

int

u_long

Bool

Display
Windown

Atom
int
long
long
long
long

type

serial
send_eent
*display
window
message_type
format
data.l[O]
data.l[1]
data.l[2]
data.l[3]

ClientMessage

Set by the X Windw System

Setby the X Windav System

The display to which connects

client communication winde 1D
XinternAtom(display*“_XIM_XCONNECT", False)
32

IMS communication winde 1D
server-major-transport-version (*1)
server-minor-transport-version (*1)

dividing size between ClientMessage and Property (*2)

(*1) major/minortransport-version
The read/write method is decided by the combination of major/minor-trans-
port-version, as follows:

Table D-3; The read/write method and the major/minor-transport-version

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 : datais 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/minor-transport-version is as follows:

(1)

Theclient sends 0 as major/minor-transport-version to the IM Seiier
client must support all methods in Table D-3. The client may send another
number as major/minor-transport-version to use other method than tresimbo

the future.
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(2) ThelM Server sends its major/minor-transport-version number to the client.
The client sends data using the method specified by the IM Server.

(3) If major/minor-transport-version number is naéikable, it is rgarded as 0.

(*2) dividing size between ClientMessage and Property
If data is sent via both of multi-CM and Propersyecify the dividing size
between ClientMessage and Propeftye 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 or Wirlfoperty in the X Windw Sys-
tem.

Format for the data from the Client to the IM Server
ClientMessage
If data is sent via ClientMessageest, the format is as follows:
Table D-4; The ClientMessageent’s format (first or middle)

Structure Member Contents

int type ClientMessage

u_long serial Set by the X Winde System

Bool send_eent Setby the X Windav System

Display  *display The display to which connects

Windonv  window IMS communication winde ID

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

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

Table D-5; The ClientMessageant’s format (only or last)

Structure Member Contents

int type ClientMessage

u_long serial Set by the X Windwe System

Bool send_eent Setby the X Windav System

Display  *display The display to which connects

Windonv  window IMS communication winde ID

Atom message_type XinternAtom(display* XIM_PROTOCOL’, False)
int format 8

char data.b[20] (read/write ATA : 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 large data, data will be sent via the Wirffoperty for the efficienc
There are the following tavmethods to notify Propertyand transport-version is
decided which method is used.

42



(1) TheXChangeProperty function is used to store data in the client communica-
tion windaw, and Atom of the stored data is notified to the IM Server via
ClientMessagewent.

(2) TheXChangeProperty function is used to store data in the client communica-
tion windaw, and Atom of the stored data is notified to the IM Server via Prop-
ertyNotify event.

The arguments of the XChangeProperty are as follows:

43



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 read/write [ATA

int nelements| length of DATA

(*1) Theread/write property AOM allocates the following strings b¥inter-
nAtom.

“_clientXXX”

The client changes the property with the mode of PropModeAppend and the IM
Server will read it with the delete mode i.e. (delete = True).

If Atom is notified via ClientMessageent, the format of the ClientMessage is as

follows:

Table D-7; The ClientMessageent’s format to send Atom of property

Structur e Member

Contents

int
u_long
Bool
Display
Windowv
Atom
int

long
long

type

serial
send_eent
*display
window

message_type

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

1Y

ClientMessage

Set by the X Windea System

Setby the X Windav System

The display to which connects

IMS communication winde ID
XInternAtom(display*_XIM_PROTOCOL", False)
32

length of read/write property Atom

read/write property Atom

Format for the data from the IM Server to the Client
ClientMessage
The format of the ClientMessage is as follows:

Table D-8; The ClientMessageent’s format (first or middle)

Structur e Member

Contents

int
u_long
Bool
Display
Windowv

type

serial
send_eent
*display
window

ClientMessage

Set by the X Winder System
Setby the X Windev System
The display to which connects
client communication winde 1D
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Structur e Member Contents

Atom message_type XinternAtom(display* XIM_MOREDATA", False)
int format 8
char data.b[20] (read/write IATA : 20 byte)
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Table D-9; The ClientMessageant’s format (only or last)

Structure Member Contents

int type ClientMessage

u_long serial Set by the X Winde System

Bool send_eent Setby the X Windav System

Display  *display The display to which connects

Windonv  window client communication winde 1D

Atom message_type XinternAtom(display* XIM_PROTOCOL’, False)
int format 8

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

(*1) If the data size is smaller than 20 bytes, all data other tadabde data must
be 0.

Property

In the case of large data, data will be sent via the Wirffoperty for the efficienc
There are the following tavmethods to notify Propertand transport-version is
decided which method is used.

(1) TheXChangeProperty function is used to store data in the IMS communication
window, and Atom of the property is sent via the ClientMessagate

(2) TheXChangeProperty function is used to store data in the IMS communication
window, and Atom of the property is sent via PropertyNotiferd.

The arguments of the XChangeProperty are as follows:
Table D-10; The XChangePropertyent's format

Argument Contents

Display  *display | The display which to connects
Windov  window client communication windwe 1D
Atom property | read/write property Atom (*1)
Atom type XA STRING

int format 8

int mode PropModeAppend

u_char *data read/write DATA

int nelements| length of DATA

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

The IM Server changes the property with the mode of PropModeAppend and the
client reads it with the delete mode, i.e. (delete = True).

If Atom is notified via ClientMessageent, the format of the ClientMessage is as
follows:
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Table D-11; The ClientMessageant’s format to send Atom of property

Structur e Member

Contents

int
u_long
Bool
Display
Windowv
Atom
int

long
long

type

serial
send_eent
*display
window

message_type

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

n}

ClientMessage

Set by the X Winde System

Setby the X Windav System

The display to which connects

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

length of read/write propertyT®OM

read/write property AOM

Closing Connection

If the client disconnect with the IM Seryshutdown function should free the communica-
tion windaw properties and etc..
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