TECHNICAL ISO/IEC
REPORT TR 11017

First edition
1998-03-01

Information technology — Framework for
internationalization

Technologies de l'information — Cadre pour l'internationalisation

Reference number
ISO/IEC TR 11017:1998(E)




ISO/IEC TR 11017:1998(E)

Contents

T S0P ..ottt ettt ettt ettt ettt ettt et et oot e e et et et et eee e e 1
2 REBIBINCES ..ottt ettt et ettt et ettt et e et et et et ettt et et ee et et et ee et eeeeeas 1
B DEBIINIIONS ..ottt ettt ettt ettt ettt e et e et ee et e e et et et eee e neneras 1
4 Categories of user culture for internationaliZatioN .................cc.oouiiiiiiieeee e 2
B.1 USEI INTEITACES.......c.oiiiiiic ettt ettt ettt ettt et e et et e e et et e e eee e e eeeeseee e 2
4.2 SCOPE Of USEI CUIUIE ...ttt e ettt ettt e et e e et e et et e e e e e e e e e e e e ees s eeses s 2
4.2.1 MONO-CURUIE/SCHPYIANGUAGE .....eevteiiiictieti ettt ettt eee e e et et e et e e e e e ee s 2
4.2.2 Mono-culture/script/language, including ISO/IEC B46 ............c.ooveeieeeeeeeeeee e, 2
4.2.3 Mono-culture/language, MUI-SCIPL...........ciiiiiiiieece ettt e e en e 3
4.2.4 Mono-culture, Multi-sCript/langUaQJe...........cvrviieuiiiiiciiieee ettt 3
4.2.5 MURi-CURUIE/SCHPYIANGUAGE ...t ettt et e et e e eee e e eeeeens 3
4.2.6 GIODAI UNIfOIMILY ..ottt ettt e e et e et et eae et e e eee e eeeeseeeees e 3
4.2.7 Cross-CulUral FHIENANNESS ........ccuiiiiiieiiitieeice ettt ettt ettt es et et eae et e e ee e e e e e eeeeeeenas 3
4.2.8 USEr-CUItUIE SUMIMANY ..ottt ettt e e et e e e e e e e e e e e e e e s e s e s e s e eneee s 4
4.3 A FULUIE VISION ..ottt ettt ettt e et et et et e e e e e e e e e e e e e et et eee et eaeeee e eeeeaeeeeees 4
5 INTERNATIONALIZATION and LOCALIZATION . .......c.oiitiioteeeteeteee ettt ettt et eeeeee e eeeeaeeeenes 4
5.1 L0CAI @UAPTATION ... ettt ettt et ettt e ettt e e e 4
5.2 Current local adaptation @PPrOACN.............c.ccviuiiietieeeieeeeeee ettt ee e et e et et e ee e e e et e e eeeeneeeene 5
5.3 The INTERNATIONALIZATION/LOCALIZATION @PPIOACKH ......vouvvetieeeeeeeeeeeeeeeee et 5
5.3.1 INTERNATIONALIZATION ..ottt ettt ettt ettt ettt es et e e e e eeeeeeeeeeene 5
5.3.2 LOCALIZATION ......ooiiict ettt bttt ettt et e e et e e et eeeeeeeeneeeneseeeeeas 5
B33 SUMMEANY ...ttt e et et e e et e et e e e e e e e eees e eeee e e e e s e e e e e s e e s e e e e e oo s oo ee e 6
5.4 Environments for internationalization...................ceiiiieuiueiececececcecececee ettt 9
5.5 Relationship between INTERNATIONALIZATION and Application Portability ..............cccceeeeereeeeeeeeeeeee e, 10

© ISO/IEC 1998
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from the publisher.
ISO/IEC Copyright Office » Case postale 56 * CH-1211 Genéve 20 * Switzerland
Printed in Switzerland



© ISO/IEC ISO/IEC TR 11017:1998(E)

5.6 What is culture? (Relationship to functionality for Customization)..............coeeeviereiiniicececceeeceee e 10
5.7 What is the cultural data to De I0AdEA? ........ccueiiiiieiieee et e et e e e e s reeeenean 10
5.8 Localization Data must be loaded in a flexible manner, allowing future growth and providing for competitive
IMNMOVALION ..ottt ettt ettt e e st ebe e s eeas e e st em e et e saesaesreeseeasasbesseensseasenssenseatesateneensesseeseeneeneeneesenenne 1"
6 CURUIAI QIffEIBNCES ...ttt et et e ae e teeeesee e e eaeeeesee e e e et ee et eeeeneeeeaeens 11
6.1 Requirements for Cultural DEPENAENCIES. ...........ecviieuiiieiieieeee ettt ettt e et e e e e et et e e e et eeeeeeseeeeees 1
6.2 Script (from the ProCESS VIBWPOINT) ......eovieieeiiceieeie ettt e et et et et e et e e e e e s eeeeeseeeeeseseeneeenenees 12
6.2.1 AIPNADELIC SCHPLS ...ttt ettt e et e e teereetssatesaessee et aeseseneeseneseeeaneeneseneenen 12
6.2.2 SYIIADIC SCIIPS ... .ottt ettt ettt et st et e et e et et et e e e eeeeetereeneeeeeteee et eeeeeeeaeeneeaeeaens 13
6.2.3 1AEOGrAPNIC SCHIPES .. .t itieeie ettt ettt e e et et e et et e et e e teesae e e aeesaeeeeaeeeaeeeeneesaeeeneesnesneseaesseesnean 13
6.2.4 SCIIPt AN CURUIE........ooiiiii ettt ettt et et eeteeae et e et e saeee e et eeeeaeeseeeeenens 13
6.3 Culture-dependent items and CURUFAl AIffErENCES ..........ooveeiuieieeeee et e et ee e e e e e e eeeeans 13
6.3.1 Character encoding and handliNg..........c.oouiiiieiieeeee ettt ea e reeteeaeeneeeeenens 13
6.3.2 WIItING GIFECHION ...ttt ettt ettt ae et teete et e et et et e eteeee et e e e s et eeeeeee s eneeeeeeeeeeneneene 14
6.3.3 Character OrdENNG SEQUENCE ..........eceueeeeeiiieeetee et eeteeeeeeeeae e e eee et e eaeeeeeeeeetee s et e seueeeeeesesee s e sreeseeesseeseeeseeesennen 14
6.3.4 MUNIPIE TOrMS Of ChATACIEIS ..ot et e e e e e et e et e et eseesneseneeenean 14
6.3.5 Hyphenation, Spacing and PUNCLUALION..............c.iiiiieiiiiieeeeeeee ettt et e e e e e seeseeseaeeas 14
6.3.6 EXPression of NUMDEIS @S WOIAS ..........oouiiiiiiiece ettt et ee et e e et e et e e e e eeee s e eaeesaeeseaeeaeeen 14
6.3.7 Character ClasSIfiCAtION ...........cciiiiiieit ettt ettt e e te et s e e eteereebesreens et eteerseneaeis 14
6.3.8 MeSSages and DIAlOGUES ........cceecieriiiiiiiiceeicee sttt ettt ettt e et et e eaeeeaeetsetesteebeestesrssae st estesreenteanas 14
6.3.9 TEXE IBNGIN ..ottt ettt e e e e et e et e e ete e et e ete et e e ee et et enaeeateeaneans 14
B.3.10 SPEIING ...ttt ettt ettt et ettt teeae e teeeateteeete st et eeteset et eeteseeeaeeanesnean 14
6.3. 17 DOCUMEBNTATION. ...ttt e s et e st e b e e ae e s et e teeteeteseseeseessesesenseseeseessne 15
6.3.12 LayOuUt Of 1EXE ON @ PAGE «..eeeeeeeii ettt e e e e et e e e e s et e e e e e eneeeareaeeane s 15
6.3.13 Character (Glyph) size, Line size and LiNg SPACING ......coeveiviirieieeeececeeceeeee ettt ettt eaas 15
6.3.14 FONE EQUITEIMENTS ...ttt e e e e et e et eete e e st e esee st esaeesetesasesaessessseeas 15
6.3.15 Drawing Of DOXES INTEXE ...ooiiiiiicii et ettt e et e e e e e et e s e e seesenesaeeeaeasneesaeea 15
6.3.16 1CONS AN SYMDOIS ...ttt ettt e et e e e e e ae e et e e e e eeeeeeaeseseneesneeeean 15
6.3.17 MathematiCal SYMDOIS .......ccooiiiiieie ettt ettt st e et e et e e et e esesae e s eeaeeaeesaenesaeennan 15
B.3.18 PAPEI SIZES ...ttt ettt ettt et te e et e e bt e bt eaeeaeste et e st e et e steeae et et e sasennan 15
6.3.19 Data iNPUL METNOM ...ttt ettt ettt et e e aee e ae e eeaeeeeaee e eeeesessseesaeesneesteesaesennaan 15



ISO/IEC TR 11017:1998(E) © ISO/IEC

6.3.20 VOICE MESSAGES -...eviiuieiiieii et esteeete et e bt e st eetae et e e bt e s b e e teeeaseeeteeebeeeteeeeteeaeseeseeeeseeeeeesaseeeeeseeenseeassesnessesseesesans 15
6.3.21 Date, TiMe aNd CalBNUA......cc..ii ittt ee e e et e et e e e e e e e e e e e e e e e eee e e eeeeeee e eeaee o 15
6.3.22 NUMDET fOMMAL.......ciiiiiiiiiei ettt ettt et ae ettt eee e e e e et e e es et eeeeeeeae e e e eeeneeeeses 16
6.3.23 NUMDET FOUNGING .....oviiiiii ettt ettt e et eeee e e eteeee et et et e e e e e et et eeeeeeeeeene 16
6.3.24 CUITENCY SYMDOIS ...ttt ettt a ettt et e et et e et e et en et eee et eenereeaeenes 16
6.3.25 PriCE @XPIESSION ....uiutinieiieiieie sttt ettt sttt ettt ettt ettt et s e e ae et e e et e et e eeee et et e e et et et et et et eeeeee et ee e ean 16
6.3.26 Telephone NUMDET fOMMAL ........c.ooiiiiiiei ettt ettt eee e eae e 16
6.3.27 Postal address fOMMAL............couiiiiiieee ettt ettt 16
6.3.28 MEASUIBIMENE SYSIEIM .....iiiiiiiiiiti ettt ettt ettt ettt e e e et e e e e e et et et et e e e eeeeeeeaeeeeee e 16
6.3.29 COlOUr SIGNIfICANCE .......c.ouiiiiiiiiie ettt ettt ettt ettt es e eee e e 16
6.3.30 FUNCHON NAMES ...ttt ettt ettt e et e et e aeeae e et eeae et s emteeteeeeeeaeeeseseeeteeeeeesesaeeaeeeaeeeenens 16
6.3.31 PersONal tIHIES ........c.ooiiiiiii ettt ettt ettt ettt en e eaen 16
6.3.32 TADOO WOFAS (TBIMIS)......oiiiiiiiiiiticie ettt ettt ettt et e et et e te et e e e e e e e e ne e e e eenees 16
6.3.33 Regulatory requirements regarding information SYSTEMS ...........ccoeuiiiiiiiiiiec e 17
6.4 Additional CURUre-dependENt IEMS ...........ciiiiiiee e ettt e et e e e e e eeeeeeeeenea 17
7 Model and Services required for INTERNATIONALIZATION . .......oiiioieeeeeeeeeee e 17
7.1 A Model for Information Processing SYSIEMS ..........c.ccieirieiiieiieieieeciee ettt 17
7.2 SErVICE REQUITEMENES ....viiieiiiieie ettt et et e e et e e e e et e et e e et e e e e et e e e e e ee e e e ee e e e e e e e 18
7.2.1 Coded Character Set and Data Representation SEIVICE ..........c..c.eveueuieuieeeeeeeeeeeeeeeeeeeee et eee s 20
7.2.2 Services for character data PrOCESSING .........ceuerieiereiiieieiieietetetc ettt ettt es et esesete s s eeeseneea 24
7.2.3 Services for MUIti-iNGUAI SUPPOM..........c.iuiuiiiiieiiictcieie ettt ettt en et ne e e ee e 24
7.2.4 Services for Common Cultural CONVENTIONS.............covieiiuiiiieieecee ettt e e enena 25
7.2.5 Services for other CUUral CONVENTIONS..........cc.eeiieteiiieeteeteete ettt ettt ennna 25
7.3 Organization and Management of CUUIal CONVENTIONS...........cvieiiie et ettt ee e 26
7.3.1 The Formal Definition of Cultural Conventions (FDCC)........c.c.coiiiueeeeeeeeeee et 26
7.3.2 The Formal Definition of a Cultural ENVIrONMENT..........cc.eiiiieieriiietcececeeeeeeceeeeeee et 27
7.3.3 Cultural Conventions within Application Programs ...........ceeevirieieiiieieieieeeeeceece et s e 27
7.3.4 Cultural Convention SYNChroniSAtION SEIVICE............coeiueeueeeeeeeeeeeeeeet et eaa e 27
7.3.5 Considerations for distributed appliCAtIONS ............c.ceviririeiieieieieeeteee ettt e e eneeaeaeas 27
7.4 LOCALIZATION relate@d SEIVICES .......cccovviviuieiieiiisieteeieteicseet ettt ettt sttt eseasetesesensesesensanes 28



© ISO/IEC ISO/IEC TR 11017:1998(E)

7.4.1 LOCALIZATION SUDPPOI SEIVICES ....c.ccuceuiiririieeiereeierteriesteseessestessesteessesssssestessessassensessessssssssssssenessessesssssssssnsn 28
7.4.2 Maintenance Services for the LOCALIZED SYStEM........cceoiriririinienirinienese ettt ettt eeeen e 29
7.5 INTERNATIONALIZATION in Fortran - A Possible APPrOaCh........ccoveieieeeieeeeeeeeeeteeeeeeeeeteee e 29
Annexes

A BIDHOGIAPRNY ...ttt ettt e b e e b e e be e eteeae et e e ae e nr e et st e s s e et e et esnt e eteeneeeanesanaesanne 32
B Samples of cultural conventions to be included in FDCC-SELS .......ccccveviriiriieciecieee et 34
€ Bi-dir@CHONAI TEXL.......ueieiiiitieeeetee ettt ettt e st ese et e e ae et e ebeese b e senseseetensenseneenseesesesaesnseneen 35
D EXGMPIES Of SOIUHONS ..c.ueiiieiieeieteiee ettt ettt et b et e e e tesrtesa e et e eaesee e e eneeneeseeseeeeenneeeneeennen 37



ISO/IEC TR 11017:1998(E) © ISO/IEC

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Committee) form
the specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in
the development of International Standards through technical committees established by the respective organization
to deal with particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual
interest. Other international organizations, governmental and non-governmental, in liaison with 1ISO and IEC, also
take part in the work.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

The main task of technical committees is to prepare International Standards, but in exceptional circumstances a
technical committee may propose the publication of a Technical Report of one of the following types:

- type 1, when the required support cannot be obtained for the publication of an International Standard, despite
repeated efforts;

— type 2, when the subject is still under technical development or where for any other reason there is the future
but not immediate possibility of an agreement on an International Standard;

— type 3, when a technical committee has collected data of a different kind from that which is normally published
as an International Standard (“state of the art”, for example).

Technical Reports of types 1 and 2 are subject to review within three years of publication, to decide whether they
can be transformed into International Standards. Technical Reports of type 3 do not necessarily have to be
reviewed until the data they provide are considered to be no longer valid or useful.

ISO/IEC TR 11017, which is a Technical Report of type 3, was prepared by Joint Technical Committee ISO/IEC

JTC 1, Information technology, Subcommittee SC 22, Programming languages, their environments and system
software interfaces.

Vi
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Introduction

Background

ISO/IEC JTC 1 created SC 22/WG 20 with a specific task to address internationalization in programming languages
and applications. The development of a Technical Report for a framework for internationalization of programming
languages and applications was selected as the first project of the working group. The update of ISO/IEC TR
10176:1991 "Information technology — Guidelines for the preparation of programming language standards”, was
added to the projects of the WG 20 to ensure that the other working groups in the SC 22 profit from WG 20's work
by including the services described in the framework document, into the development and update of programming
language standards.

After surveying the various requirements, ISO/IEC JTC 1 SC 22 defined a set of services that might be provided in
a truly internationalized application, and thus also in programming languages. These services are described in this
Technical Report, together with short explanations of the requirements and a list of standards on which they are
based. This Technical Report forms the base document for the consideration of internationalization features in
applications.

The revision of ISO/IEC TR 10176, introduces the services defined in this Technical Report into the development of
programming language standards. The recommendations in the guide will enable programming languages to deal
with the issues of internationalization and to create programs that can run in culturally different environments
without changes to the program code.

While preparing this Technical Repon, it became obvious that the culturally correct ordering (sorting) of data is an
essential part of most commercial processing. This is particularly difficult when the underlying character set is
capable of representing all of today's written languages. SC 22 therefore proposed, and was assigned, an
additional work item to develop a standard for "Information technology — International String Ordering — Method
for Comparing Character Strings and Description of Default Tailorable Ordering”, ISO/IEC 14651.

“The specification of cultural conventions in language independent form" is another work item assigned to SC 22.
Programming language specific specifications for such repositories exist in ISO/IEC 9945-2 and in publicly available
specifications from various consortia. It is a requirement that output from this work (ISO/IEC 14652) must be
compatible with the work already done by ISO/IEC JTC 1 SC 22/WG 15 (POSIX working group) in this field. A
working draft exists for this Technical Report.

This Technical Report

The role of information technology in daily life is rapidly growing, and its prevalence now approaches that of social
infrastructures such as water or power supplies, public communications links and road or public transportation
systems. To ensure the future success of this technology, all communication between systems and users of the
systems must be in the natural language of the user in the user's script, and must fit the natural behaviour of the
user.

Traditionally, the process of the adaptation to a user culture has been called the internationalization (or localization,
or customization in an intermixed way) of information technology.

Historically, the internationalization of information technology has been provided on a demand/requirement basis,
and thus solutions have been based on the "best available technology" approach. As a result, the solutions to
internationalization for different systems do not necessarily share any common directions or goals. In many cases,
different technology solutions have different goals altogether.

vii
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This Technical Report is intended to present an organised overview of, and relationship between, the various
requirements, approaches and solutions to the internationalization of information technology systems. In addition,
this Technical Report recommends services for internationalization of software.

This Technical Report refers to the ISO/IEC JTC 1 TSG-1 final report as a base document (see Annex A).

The purpose of the ISO/IEC JTC 1 internationalization activity is to establish the goals and directions for its
production of applications adapted for use in the international environment which can be customised to local cultural
conventions, and then to produce the necessary standards. The common internationalization standards will benefit
a number of parties in the information technology field: '

— users will have a much greater chance of having applications which are compliant with their local cultural
conventions, and will also be able to experience a much greater commonality between the handling of cultural
conventions in different applications.

— application developers will be relieved from specifying a number of internationalization parameters, which can
simply be taken from ISO/IEC member bodies specifications.

— procurers can specify cultural convention sets and obtain well-defined uniform behaviour across hardware and
software platforms.

— ISO/IEC member bodies can produce specifications for their national cultural conventions, which then can be
applied uniformly across application platforms.

— ISO/IEC JTC 1 working groups can produce bindings to ISO/IEC JTC 1 standards that use the specifications of
cultural conventions from ISO/IEC JTC 1 member bodies, and thus reuse internationalization data and
specifications without further work.

As the internationalization activity involves many parties, it is planned to have a staged approach to producing the
relevant standards. First a framework document will be produced (this document); then the "Guidelines for the
preparation of programming language standards" will be revised with respect to internationalization (a revised
ISO/IEC TR 10176); and finally the various internationalization standards will be produced.

This Technical Report is structured as follows:
Clause 1 describes the scope of this Technical Report, clause 2 lists the documents referenced, and clause 3
defines the key terminology (Only those items necessary for the understanding of this Technical Report are

referenced in clause 2 and clause 3).

Clause 4 presents many different categories of internationalization, all of which are useful in internationalized
information systems.

Clause 5 recommends the INTERNATIONALIZATION/LOCALIZATION model as a comprehensive solution to
accommodate the different types of internationalization described in clause 4.

Clause 6 itemises the major conventions which differ between cultures, also emphasizing that number of these
conventions are open ended.

Clause 7 presents the basic model for internationalized systems and recommends a set of services which are
necessary to support the major cultural differences (described in clause 6) based on the model.

Annexes provide supporting information to the main text.
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Information technology — Framework for internationalization

1 Scope

This Technical Report presents the framework and
recommended model for internationalization and
identifies the services required for the international-
ization of information technology.

This Technical Report:

— discusses the requirements of internationalized
systems and their users,

— suggests a concerted, unified approach to
internationalization,

— recommends services to fulfil the requirements,
and lists the standards related to the services.

This Technical Report is intended to be a reference for
future standards on the internationalization of
information technology, to act as a communication
vehicle between those who provide standards and
those who request them, and also to function as a
basis for all future ISO/IEC JTC 1/SC 22/WG 20
activities.

NOTE 1 This Technical Report does not propose any
specific solutions for internationalization. Future standards
are expected to provide the solutions, reflecting the
directions in this Technical Report.

NOTE 2 Internationalization services consist of
internationally generic services and nationally specific
information (data). This Technical Report covers only the

internationally generic portion of software, so it does not
discuss:

— preparation of internationalized information technology
systems for localization by a local user.

— hardware-related issues or requirements.
— requirements related to system ergonomics.

NOTE 3 The internationalization solutions and services
available in the mid-late 1980s are the technical basis for
this Technical Report.

2 References

See annex A.





