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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 fiework:
In the field of information technology, ISO and IEC have established a joint technical committee, ISQHEC J

The main task of technical committees is to prepare International Standards, but in exceptidnal circum
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1 "Information technology — Guidelines for the preparation of programming language’star
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rnationalized application, and thus also in programming languages. Fhese services are des
Report, together with short explanations of the requirements and< list of standards on wh
his Technical Report forms the base document for the consideration of internationalizatior

bn of ISO/IEC TR 10176, introduces the services defined inthis Technical Report into the de
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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 spedification of cultural conventigns in language independent form" is another work item assigng¢d to SC 22.
Programming language specific spécifications for such repositories exist in ISO/IEC 9945-2 and in publicly available
specificatipns from various consortia. It is a requirement that output from this work (ISO/IEC 14652) must be
compatiblg with the work already done by ISO/IEC JTC 1 SC 22/WG 15 (POSIX working group) in this field. A
working dfaft exists for this-Technical Report.

This Teghnical-Report

The role gf‘inférmation 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
conventlions, and will also be able to experience a much greater commonality between the handling |of cultural
convenfions in different applications.

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

— procurgrs can specify cultural convention sets and obtain well-defined uniform behaviour across hargiware and
softwarg platforms.

— ISO/IE¢ member bodies can produce specifications for their national cultirat conventions, which then can be
applied|uniformly across application platforms.

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

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

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

referenced ip clause 2 and clause 3).

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

Clause 5 r¢ecommendsithe INTERNATIONALIZATION/LOCALIZATION model as a comprehensive golution to
accommodgdte the different types of internationalization described in clause 4.

Clause 6 it¢gmises’the major conventions which differ between cultures, also emphasizing that numbel of these
conventionslare’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.

viii


https://iecnorm.com/api/?name=887a04760ac07ef3d28b0e76844b7923

TECHNICAL REPORT ©ISO/IEC

ISO/IEC TR 11017:1998(E)

Information technology — Framework for internationalization

1 Scope

3 Definitions

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

This Technical Report:

— discUsses the requirements of internationalized
systgms and their users,

— suggpests a concerted, unified approach to
interpationalization,

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

This Technical Report is intended to be a reference for
future sfandards on the internationalization of
informatign technology, to act as a communication
vehicle between those who provide standards.\and
those whio 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 sqlutions for internationalization. Future standards
are expe}ted to provide the tsolutions, reflecting the
directions |n this Technical Report:

NOTE 2 |Internationalization services consist  of
internationjally generic Sservices and nationally specific
information (data). This-Technical Report covers only the
internationjally generic' portion of software, so it does not
discuss:

For the purposes of this Technical)|Report, the
following definitions apply.

3.1 application platform:
A set of resources on which an applicatior} will run.

3.2 application program interface (API):

The interface betwéen the application goftware and
the application platform, across which all|services are
provided.

3.3 byte:
A bit string that is operated as a unit.

314) character repertoire:
A specific set of characters that are repiesented in a
coded character set.

3.5 coded character set:
A set of unambiguous rules that egtablishes a
character set and the relationship hetween the
characters of the set and their coded representation.

3.6 cultural convention:
A convention of an information systgm which is
functionally equivalent between culturgs, but may
differ in presentation, operational behaviqur or degree
of importance.

3.7 cultural convention set:
A set of cultural conventions for wihich support
services are defined to be ideally locat¢d within the
application platform. (Services are normally available

— prepgration of internationalized information technology 4 h-ApplicationP interfaces fAPIs])

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.

3.8 INTERNATIONALIZATION (I18N):

A process of producing an application platform or
application which is easily capable of being localized
for (almost) any cultural environment. (Note, therefore,
that an INTERNATIONALIZED information system
does not have a dependency on any specific culture
unless it is LOCALIZED to that selected culture.)

3.9 LOCALIZATION (L10N):
A process of adapting an INTERNATIONALIZED
application platform or application to a specific cultural
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environment. In LOCALIZATION, the same semantics
are preserved while the syntax may be changed
(Refer to clause 5).

3.10 octet:
An ordered sequence of eight bits considered as a
unit.

3.11 ordering:
An operation by which two different objects (for
example two character strings) are assigned a context

© ISO/IEC

still need to accommodate users with different cultural
backgrounds within that environment: for example
Canada, Belgium, European Union Secretariat or
airports.

The requirements for user-friendliness can vary widely
depending on the combinations of cultural adaptation,
languages, scripts etc.

This subclause presents a basic classification of the
variations. Note that all of the requirements described

free determihistic order.

3.12 script:
A set of graphic characters used for the written form of
one or more|languages.

4 Categories of user culture for
internationalization

Internationaljzation is the adaptation of a user-
interface to h user culture. However, it is a fact that
there are many different views on user culture. Each
user culturd may define its own requirements for
internationalfzation which are different from each
other. This|clause gives an overview of those user
culture diffefences which are needed to understand
the requiremgnts for internationalization.

4.1 User interfaces

Applications |must be user-friendly. A user interface
containing fgmiliar terms is of paramount importance
to user-friendliness.

The user interface needs to ensure meaningful input
and output fdr the user. Messages'and representation
of cultural gonventions such‘.as dates and times
should be provided in a language and format which is
natural to the user. Inegtporating these capabilities
into a system incredses user acceptance and
decreases erfor rates:in human-machine interactions.

The requirerrfent.for this user-friendliness to support a

in 4.2.1 to 4.2.7 are just one aspect of, the overall
internationalization requirement.

4.2.1 Mono-culture/script/language

This is the most simple case lofUser-friend| ness, and
the most primitve and ‘basic requirement for
internationalization.

The requirement isdor:

— Usersto be able to read and lrite one
language using one script.

= Al users to have a single| cultural
background.

4.2.2 Mono-culture/script/language, including
ISO/IEC 646

A user interface that offers a| mono-
culture/script/language is regarded as normal, and the
basic requirement for user-friendliness. How ever, the
history of information technology shows that ISO/IEC
646-IRV, a national version, or a similar character set,
is also necessary in most cases in addition to the
basic native script. In practice, therefore, the coded
character set which supports the native scrjpt of the
user might be expected to include the repertdire of the
ISO/IEC 646-IRV coded character set, if it [does not
already include it.

The requirement is for:

— Users to be able to read and Write one

wide range of cultures in the world is called the "need
for the internationalization of information technology"
in a general sense.

4.2 Scope of user culture

The scope of user interface applicability varies from
person to person. An application which is to be
implemented in several different countries or cultures
will clearly need to be implemented in such a way that
it can provide suitable output for, and accept suitable
input from, its different users. Even applications
produced for a single country or a single location may

2

language using their own native script, which
may include the base Latin alphabet of
ISO/IEC 646.

— All users to have a single cultural view.

— Some (or most) system-level user interfaces
and programming languages to use a
‘computer language” written in a "computer
repertoire" based on the Latin alphabet
(ISO/IEC 646).

This is the basic requirement, and the most widely
accepted user interface applicability of international-
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ization. This is often called a bi-lingual system, but in
reality, it is a system with dual coded character sets.

4.2.3 Mono-culture/language, Multi-script

The extension of the mono-culture/script/language
requirement, including ISO/IEC 646, to allow additional
scripts is a possible user requirement. In this
Technical Report, this is called a Multi-Script system.
Note that this refers to a single language and culture;
embedded French or Spanish text in a Korean
document for Karean user in Korean language and

ISO/IEC TR 11017:1998(E)

aims to maximize the scope of user interfaces and the
acceptance of international standards. Simulta-
neously, the number of necessary interfaces
decreases, and conventional ambiguities, such as
date format, disappear. (For example, a date format of
01-02-03 means February 3, 2001, January 2, 2003,
or February 1, 2003 depending on cultural con-
ventions. For Global Uniformity, one standard format

would be chosen, thus eliminating ambiguity.)

NOTE 4 Historically, ISO and IEC have pursued this

Global Uniformity strategy with respec

culture might be an example of this type of application.
4.2.4 Mono-culture, Multi-script/language

The extension of the mono-culture/language, multi-
script reqdirement to multiple languages is a natural
extension {o the above.

Some coyntries or regions share almost similar
cultural refjuirements with an acceptable degree of
compromide, even if the languages and scripts are
different. | Sometimes unification of these cultural
aspects wjll satisfy the user needs for this type of
internationglization requirement. Some of the pan-

European [systems which support "Western culture”

and seversd
this type of

There are

| European language might be a sample of
multi-lingual system.

two types of multi-lingual/script monos

culture systems. One is the sequential and the other

is the conc
description
case.)

4.2.5 Mulf

Finally, my

be required.

urrent type. (see 4.2.5.1 and 4.2.5.2for a
of these two types in the multi-cultural
i-culture/script/language

ltiple solutions for each' components may
In this Technical"Report this is termed a

multi-lingual system. In practice, multi-lingual systems
can be clagsified into two\groups:

4.2.5.1 Segquential multi-lingual

A sequentlal/multi-lingual system is able to service

several ki

s\of users, but only one kind of user at a

technologies. In the field of information
however, multiple views of
international standards are also necessary)

4.2.7 Cross-Cultural Friendliness

Like Global Uniformity, Cross-Cultural
aims to maximize user interface applicabili

to other
technology,

internationaljzation and

Friendliness
y and user-

friendliness. In this context, "friendliness" gdenotes the

ease with which- unfamiliar culturally
information can‘beunderstood by persons
familiar with-this culture. This is accomplis
strategic adaptation of cultural conventions
culture which appear familiar to new use
popularity of information technology inc
frequency of confrontations with unfa
increases, thus justifying the need for Cr
Friendliness.

Cross-Cultural Friendliness supports use
unfamiliar with the culture by widening
applicability of cultural conventions. Fg
Spanish dictionaries order CH after
contrasts with the collation sequence of m
Latin script based languages. Users unf
the Spanish alphabet might assume
consistent with the system already known
languages; users familiar with the Spani
would not, however, feel comfortable with
system provided for users who are unf
Spanish (CH after CG, before Cl). Another
this kind of situation occurs in Denmark,
ordered as one single letter at the end of th

-dependent
who are not
hed through
5 within one
rs. As the
eases, the
miliar data
bss-Cultural

rs who are
the overall
r example,
CZ, which
pst of other
amiliar with
an order
from other
h alphabet
he ordering
hmiliar with
example of
vhere AA is
e alphabet.

Another example of Cross-Cultural Friendl

ness is the

time.

input method for unfamiliar characters.

The CJK

4.2.5.2 Concurrent multi-lingual

A concurrent multi-lingual system is able to service
several kinds of users as if the services are provided
simultaneously from the human user's point of view.

4.2.6 Global Uniformity

Global Uniformity aims to minimize the information
ambiguity due to the culturally dependent muitiple
solutions for the same items of information. It also

(Chinese, Japanese, Korean) ideographic input
method for users who are not familiar with the CJK
ideographs may not be acceptable to Chinese,
Japanese or Korean natives, but it might be easy to
use for those who are infrequent users of CJK
ideographs.

Cross-Cultural Friendliness is, therefore, one of the
aspects of internationalization considered in this
Technical Report.
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4.2.8 User-Culture Summary

In summary, a "friendly" system could mean one of the
following:

— a system which supports one of many
different cultures (that is, "friendly" to one
culture);

— a system which supports one of many
different cultures (that is, "friendly" to one
cult i
IRV coded character set;

— a $ystem which supports several scripts
simultaneously within one culture and one
prime language;

— a (system which supports multi-script/
language sequentially in one culture;

— a |system which supports multi-script/
language concurrently in one culture;

— a system which supports multi-culture/script/
language sequentially;

— a system which supports multi-culture/script/
language concurrently;

— a system which supports Global Uniformity;

— a pystem which supports Cross-Cultural
Frigndliness;

4.3 A Futyre Vision

The needs of internationalization expressed in 4.2.1 to
4.2.7 are ne¢cessitated by current. information tech-
nology. Intef-personal communication via information
technology Has traditionally been confined to text and
keyboard applications within machines in a single
culture. he requiréments and standards for
internationalization_are-highly volatile. Communication
media are brpadéning to include multi-media data, and
information echnology is growing toward an age of
general ma
humans from dlverse backgrounds

The required technology components for message
passing between cultures must first be present at both
ends of a communication link. The people
communicating must also have knowledge about the
conversation topic, and must also have an adequate
understanding of all the cultures involved in the
discussion. Only then can the true inter-cultural
communication take place directly through the
machine. Each user can interact with the machine in a
different natural language, and the machine will

© ISO/IEC

convert the information into the appropriate form for
the recipient. This is the future vision of the
internationalization of information technology.

The issue of the requirement for support services for
this future vision of internationalization is not
addressed in this Technical Report, because the
technology to implement this future vision is not yet
widely and reliably available.

LOCALIZATION

The requirement for the integratioh of scrigt, natural
language and local practice intodinformation gystems is
additional to basic system “réquirements Such
integration is a user requirement and is| thus an
"fundamental requirement", because it conftitutes a
basic constraint which the system must satigfy. If the
system meets all“fundamental requirements and is
sufficiently usersfriendly, the methodolody which
ensures this %riendliness” is not a primary cgncern for
its users.

However, this methodology does concern |suppliers
whose” goal is to meet user requirements |efficiently
and economically. INTERNATIONALIZATIDON facili-
tates the provision of similar applications tq different
cultures with maximum economic gain, efficlency and
quality.  Although numerous approaches |exist for
providing local adaptation solutions, each faces similar
initial problems and cultural differences.

This clause presents an INTERNATIONALIZATION/
LOCALIZATION approach as the recoinmended
methodology of this Technical Report.

5.1 Local adaptation

Providing "User friendliness" to the end user|is part of
the adaptation of an information system to logal needs.
There are very many varieties of "locals" and many
varieties of "friendliness", as described in| 4.2.1 to
4.2. 7 and itis p053|ble to respond to any of Igcalization

------ ) suit that
specific requrrement However, meeting the require-
ments of all combinations individually is impractical in
terms of resources. There is a need for a basic
universal solution to meet the fundamental needs of all
cases, such that the total resources required for the
local adaptation of information technologies to specific
local needs may be minimised.

NOTE 5 The end user should see no difference between
the results of specific local adaptations and the results of
applying a uniform and universal methodology. What end
users are looking for is simply friendliness and familiarity to
them.
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5.2 Current local adaptation approach

Many system developers incorporate into an
application the hard-coding necessary to support one
cultural environment. That application then requires
substantial

following problems:

ISO/IEC TR 11017:1998(E)

with a variety of cultural backgrounds. Services are

required which insulate the application pla

tform and/or

the application from a variety of cultural differences

that are not relevant to its functionality.

rewriting to support other cultural A system which provides this service is referred to as
environments. Thus, programs with identical functions an INTERNATIONALIZED system in this Technical
are developed repeatedly. Not only does this waste Report.
design and programming effort, but it creates the
5.3.1 INTERNATIONALIZATION
— Application—developmenti—is—expensive—besause An INTFRNATIONAIIZFD system has a distinct
code [is rewritten for different cultures; function, but its code contains predetermifed slots into
which cultural information will be loaded. [This cultural

— High [cost inhibits many applications from being
developed for multiple environments, which
autorpatically limits the potential market of those
appli¢ations;

— Justifjcation of the cost of the local adaptation for
minofities is very difficult. Sometimes, this fact

unfaifly penalises the requirement of small
markets;
— The |rewriting of code results in staggered

marketplace introductions of an application. This
may | cause serious problems with some
appligations, such system software distributed in
worldrwide networks;

— The possibility of application inconsistencies.in
differgnt cultures arises even though the external
functipnal interfaces may be identical..< This
createés problems in world-wide networks and
leads| to updating/maintenance coemplications
such| as inconsistent next-generation system
upgrdding.

— Owngrship of rewritten«.applications becomes
unclepr, so  maintenance and  support
responsibilities become/lost.

For these(reasons,-alternative systematic approaches
are required to_make application development more
efficient apd consistent.

information relates to the cultural conventions and

messages in the natural language(s) and
user of the system, and) allows tf
communicate with the system in familiar
familiar forms. ldeally,2information from

can be fitted into”“any system framework,

changing the systemuser interface but ma

script of the
e user to
erms and in
any culture
thus
intaining the

functionalities \of\the system unchanged. In other
words, the_system is free of any culturally dependent

items.

INTERNATIONALIZATION is the process |of construct-

ing )such a system framework. Once

the INTER-

NATIONALIZED system is associated with a specific
cultural information and system platform |(@ computer
or an operating system), the entire system is called a

LOCALIZED system. Such an approach

can satisfy

the needs of users from different cultlires without

requiring modifications
application software.

5.3.2 LOCALIZATION

LOCALIZATION is the adaptation

to system flinctions or

of INTER-

NATIONALIZED systems to the specific cliltural needs

of users.
fitted into the predetermined slots in
framework. Thus, the cultural data
component of an INTERNATIONALIZED
changes, and this change occurs only

This occurs when cultural information is

the system
s the only
system that
to suit the

culture of the user. The functions and basic coding of

the system always remain same.

5.3 The
INTERNATIONALIZATION/LOCALIZATION
approach

INTERNATIONALIZATION/LOCALIZATION simplifies
the development of systems for different cultural
environments and substantially reduces the necessary
production efforts. It also facilitate the uniform addition
of cultural features to all applications.

INTERNATIONALIZATION is intended to permit the
design and implementation of an application platform
and/or an application which can accommodate users

LOCALIZATION data may be provided

not only for

specific single cultures, but also for multiple cultures.
In fact, all culture combinations described in 4.2.1 to
4.2.7 may be loaded into an INTERNATIONALIZED
system as part of the LOCALIZATION process. Even
Global Uniformity and Cross-Cultural Friendliness are
only examples of single cultural data sets for

LOCALIZATION.

NOTE 6
internationalization from the U.S. culture.
INTERNATIONALIZED system is in place
LOCALIZED to the U.S. culture.

It is not necessary to start the process of

Once an
, it can be
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5.3.3 Summary

In summary, INTERNATIONALIZATION is "super-
localizability" which ensures lower cost, higher quality,
and faster delivery of LOCALIZED applications. All
INTERNATIONALIZED applications must still be
subsequently LOCALIZED, but the LOCALIZATION
process is cost and time effective.

© ISO/IEC

The pictures in FIGURE 1 symbolise the INTER-
NATIONALIZATION/LOCALIZATION approach. Once
space for any language is provided, the girl can speak
any language in any script — even a Global Uniformity
solution is possible.

On the other hand, it is very difficult to carry out local
adaptation when the message is hard-coded, as in
FIGURE 2, without some or even significant
degradation. Local adaptation from one culture to
another is impossible in practice.

Figure 1 —

%

1) hard coded message

(low localizability) (Messages in Japanese

characters are part of the picture.)

Figure 2 — Hard-coded localization
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Wish to have a reply soon

system

g lo 2P

Figure 4 — Examples of a LOCALIZED Korean system

Figure 5 — Examples of a LOCALIZED Japanese system
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FIGURE 6 shows a sample of cultural conventions. FIGURE 7 is a LOCALIZED example which is
Without adapting the cultural conventions to the target achieved by Global Uniformity. The question mark
culture, the true user friendliness of the solution is lost and light-bulb in the message space do not require
to some degree. translation to any culture (see 4.2.6).

Mooagee
.

o

:

2) The addreps format of mail and the "Post" mark on mailboxes aresculture
dependent.

Figure 6 — Cultural conventions to be localized

3) The meaning of a question mark is understood in almost all cultures.

Figure 7 — Global Uniformity
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5.4 Environments for internationalization

The requirements for "user friendliness" in different
cultures are often facilitated by the introduction of new

ISO/IEC TR 11017:1998(E)

technologies, and new technologies encourage further
requirements for user friendliness. TABLE 1 contrasts
the traditional common practice with the needs of
international environments for information technology.

Table 1 — Environments for internationalization

Common Practice

International environment

cqded character set

specific to each application

platform (mostly ISO/IEC 646-IRV)

any coded charactef set

character repertoire

tightly linked with character code

code.independen

—

one character

one byte

L'

one or more byte

one byte

7 or 8 bits

8 bits or more

display width of a character

one column on a character cell

display

fixed width

variable numbers of columns on a
character cell displpy

variable width

character count

=byte count, =display ‘width

not always equal to byte count,

not always equal to display width

maximum number of a character

128 or 256.ih most cases

unknown

pfintable character

ISO/IEC 646-IRV

no assumption can be|made

copllating sequence

ISO/IEC 646-IRV, per code

no assumption can be [made

sequence
ingut from keyboard direct specially designed device, gr indirectly
using(interactive) interpreting methods
message in English in any language

writing direction

left to right and top to bottom

might vary, even within onel execution
environment

coded character set of program

same as execution coded

an execution coded charactér set might

source code

character set

be different from the coded character
set of program source code

coded character set of file

coded character set of program

not always the same as coded character
set of program
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5.5 Relationship between INTERNATIONAL-
IZATION and Application Portability

In principle, the environment of an application consists
of a human user and the application platform. Usually,
Application Portability indicates the ability of an
application to run on different platforms without
change to the program source code. To accomplish
this, the Application Programming Interface (API) must

be standardized for

compatibility with different

application platforms.

© ISO/IEC

has been achieved by modifying systems at user sites.
This provision of further cultural APIs for customer
support is called Customization.

INTERNATIONALIZATION and LOCALIZATION are
distinct from Customization even though they may
share some features. Any system has first to be
INTERNATIONALIZED in order to be adaptable to the
different cultures and geographical requirements.

Normally, after INTERNATIONALIZATION, LOCALIZ-

INTERNATI(C
effectively all

NALIZATION, on the other hand,
bws an application to be run for any user.

However, only the user interface is modified for

compatibility
platform (or
remains S
INTERNATI(
consideration
application pl

In practice, A
ALIZATION
thus, INTER
maintaining
described ab

Most applic
through appl
only useful
application 1
ALIZED as {
INTERNATIC
as being sir
application pl

5.6 What
functionalit

There are ma
be categoris
those functio
cultures, geo
considered in

with different users, and the application
the family of application platforms)
ame. In  principle  therefore,
NALIZATION does not require the
of Application Portability across different
atforms.

pplication Portability and INTERNATION-
may share some support functionality;
NATIONALIZATION can be done while
Application Portability, however, as
bve, this is not a necessary condition.

htions  only communicate with users
cation platforms. So, applications are
when paired with platforms.  Thus,
nd platform should be INTERNATION-
aired set. This is another reason\why
NALIZATION should not be corsidered
hilar to Application Portability. between
atforms.

is culture? (Relationship to
y for Customization)

ny other custdmer requirements that can
bd as cultdral requirements. However,
hal requirements that do not stem from
praphically and socially speaking, are not
detail’ in this Technical Report. In other

addresses

ATTONTS first carried out jor each culture o mplement
the generic cultural conventions specifiéd| for this
culture, and then Customization takes-placg as the
final step to cater for non-generic .Gultural n¢eds that
are relevant to a specific industry, “profession or local
area.

The LOCALIZATION and<{ Customization pfocesses
need not always be in this sequence. For pxample,
world-wide organizations need to Custonjize their
information systemsfor their own operational|cultures,
and the Custamized systems must be LOCALIZED to
suit each lacal culture and location in which|they are
deployed. (If the three layers mentioned wegre to be
impleménted simultaneously, considerable ¢onfusion
wodld“result for the support and maintenange of the
systems. To avoid this, each layer of the afiaptation
work needs to be isolated as cleanly as possible.

In conclusion, INTERNATIONALIZATION/UOCALIZ-
ATION, Application Portability and Customizdtion may
look somewhat alike and may share some [common
features in the work necessary to achieve then, but as
a matter of principle they must be consid¢red and
handled separately.

5.7 What is the cultural data to be loaded?

Clause 4.2.8 discusses the nine different kinds of user
friendliness which are recognised as providing some
measure of internationalization. However, pnly one
approach, the INTERNATIONALIZATION/LOCALIZ-
ATION model, is recommended in this Technical
Report.

words, this
cultural

requirements that

Technical Rnpnrf
are common among

aanaric
gehen

applications as well as platforms (clause 6.3 provides
an initial list of those requirements).

There are a number of cultures for which functionality
is not discussed in this Technical Report; for example,
all organizations have their own habits, customs and
methods, which are known collectively as
organizational culture. Similarly, each profession has
its own terminology and methods, which are seen as a
culture of the specific profession. Traditionally, the
adaptation of systems to cultures (or sub-cultures)
such as organizational and/or professional cultures

10

This means that to support all aspects of user
friendliness, one culturally independent solution is
recommended, and all differences should be catered
for by the data loaded into the INTERNATIONALIZED
system. There may be a need to "load" single culture
data into the INTERNATIONALIZED system to
achieve a mono-lingual system solution, or to
accommodate multiple culture data for multi-lingual
environments.

The data load is, in principle, totally user-defined,
given the international application. The data can vary
across language, country, organizational and
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professional culture, application or other user
preferences.

Qccasionally, different cultures may exist within the
same geographic location.  For instance, some
countries use two different scripts, along with
associated cultural conventions, to represent their
natural language; for example, Cyrillic and Arabic
script may both be used to represent some Iranian
and Turkic languages. Such differences are not an
issue for INTERNATIONALIZED systems, but should

ISO/IEC TR 11017:1998(E)

— Communication with the system should be in the
user's language.

— The user's language should be written using the
user's familiar script.

— The data written in the user's script should be
processed in a manner which is "culturally
correct" for that user.

— Other behaviour of the system should also be in

be addregssed by applying different cultural dafa to the
same eFNTEF{NATIONALIZED system, perhaps
simultang¢ously.

A Global Uniformity solution envisages the use of
special Hata, having an agreed uniform meaning
world-widle, within the INTERNATIONALIZED system.
Global Uniformity can, therefore, be specified as a
localizatipn for the Global culture of an
internatignalized system.

5.8 Logalization Data must be loaded in a
flexible| manner, allowing future growth and
providing for competitive innovation

Extensioh of the principle of INTERNATIONALIZ-
ATION/LOCALIZATION opens the door to the
possibility of new types of "friendliness" in information
systems Since the data to be loaded _for
LOCALIZATION is largely unrestrained (at least.in
theory), solutions should look beyond currently;known
techniques and provide the flexibility to accommodate
(say) futire easy-to-use interfaces, yet ta be defined.
INTERNATIONALIZATION should not “miss such
future opportunities, and the design-of the "cultural
vacancy| of the INTERNATIONALIZED system should
be as independent as possible of the data to be
loaded.

A good| example might” be the input method for
Japanesg charactefs,where there is still competition
between| new edsy-to-use Japanese input methods,
using the same"interface to the system, users of
information’ systems have benefited greatly from the
availability~ot a standard interface and from the on-

accordance with the user's cuiture.

The requirements for each of the'.¢components listed
above differ from culture toculture. | This clause
describes the differences, Nitemising | the various
specific requirements of* cultures |(fundamental
requirements), but not discussing the methodologies
necessary to provide ‘solutions for these|requirements
within a real system environment. Examples of such
solutions are discussed in clause 7 of this Technical
Report.

It should~"be noticed that a direct one-to-one
relationship between a requirement (listed in this
cladse) and a specific solution for the| requirement,
samples in clause 7, is not necessary. Rather,
fundamental requirements dictate the need for
additional functionality (secondary reguirements) to
accommodate the fundamental requirgments within
the system. For example, a cultural environmental
switching mechanism is not a user requirement, but it
is a secondary requirement and may e one of the
mechanisms necessary in order {o fulfii the
fundamental requirements.

6.1 Requirements for Cultural Dependencies

It is necessary to adapt systems to handle culture-
dependent representations and functionality. In prac-
tice, the four requirements (Cultural dependencies)
described in clause 6 can be divided into two
categories: the first relates to the scripts required to
present natural language; the second relates to
culture-dependent items such as cultural conventions.
Subclause 6.2 of this Technical Report|is concerned

going free competition between input methods. It
follows that rigid optimisation of the design of the
"vacancy" for Global Uniformity and/or Cross Cultural
Friendliness data should be avoided.

6 Cultural differences

The requirement for user-friendliness has four key
components:

with scripts, whilst culture-dependent items are
considered in 6.3.

Note that the installation of locally specific require-
ments (described in 6.2 to 6.4) onto an INTER-
NATIONALIZED system ensures the desired
behaviour of the localized system. An INTER-
NATIONALIZED system should, therefore, be cul-
turally neutral for those items described in 6.2 to 6.4.

NOTE7 This is only a list of the differences or
requirements; it is not always necessary to support all
these items by means of Internationalization. To try to
accommodate all (or any) requirements to make systems

11
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universally friendly to all (or any) users inevitably leads to
diversification, which is somewhat contradictory to the
standardization that both ISO and IEC are aiming to
achieve.

6.2 Script (from the process viewpoint)

At the present time, more than 3000 languages are
spoken throughout the world. Just over a hundred or
so of these languages are actually written. About one
half of the world's population uses some version of the
Latin script whilst the other half use various different

© ISO/IEC

system is highly dependent on coded character sets.
For simplicity of data processing, therefore, it is highly
recommended that the coded character set should be
as close as possible to the alphabetic script (even if
the linguistic meaning of the writing system is
different).

Furthermore, the new multi-lingual and multi-script
cultures of the world indicate that specific scripts are
no longer systematically and uniquely associated with
given linguistic families. Therefore, defining a culture

scripts.  There are many published methods of
expressing these scripts from linguistic points of view.

Present-day |computer systems need adaptation to
accommodatg the scripts discussed below for data
entry, progessing and information  display.
Internationalized systems must be capable of
supporting al| operations in many languages. For this
purpose, the|script may be seen from the processing
viewpoint.

In addition to|the linguistic classification, scripts in the
world can bq categorized into three writing schemes
from the prpcessing viewpoint, namely alphabetic
(possibly including diacritical elements), syllabic and
ideographic.

These differgnt classes of scripts all have unique
representatioh schemes, and implementations of each
are separately available. However, each of these
scripts contajns at least one characteristic which-=is
challenging t¢ implement and these are listed below.

The categorization may vary by the coding iméthod of

a coded cha
one script do|
category. Fo
as syllabic in

acter set even for the samé-script, and
es not necessarily always_belong to one
I example, Korean Hangul is categorized
most cases, due to.the fact that Hangul

is understoodl as being composed by using Hangul

Jamo, this is
set includes g
Jamo is req
script. On th
includes all p

he linguistic view. If the coded character
nly Jamo and'the combination method of
hired, then) it is undoubtedly a syllabic
e othér hand, if the coded character set
pssible combinations of Jamo (like KS C

5700), then t

here’ is no need to categorize Hangul as

and—a specific fanguage no fonger automatically imply
one script.

6.2.1 Alphabetic scripts

An alphabetic script is a) soript with | (almost)
independent symbols which have no specific|meaning
attached to each symbol,(vowels and consonants). It
requires a string of 'such symbols (alphabetic
characters) to represenat meanings. In most cases
each character represents a pronunciation s¢und, but
this is not always true.

About one-half of the world's population uses some
version{of the Latin script, which is an alphabetic
scripfs_In addition, Cyrillic, Greek, Arabic, Hebrew and
Japanese Katakana/Hiragana are exampleq of non-
Latin alphabetic scripts from a purely piocessing
viewpoint.

AQeT U E
HYIT O,

Figure 8 — Examples of Alphabetic characters

l\n;o

Normally, each coded symbol does not Have any

syllabic from the processing viewpoint, and it is

effectively an alphabetic script. If the coded character
set includes only frequently used Hangul (like KS C
5601), then the Hangul can be categorized as an
ideographic script due to the open-ended nature of the
coded character set (again only from processing view
point). Classification is clearly, therefore, dependent
upon the coding method used.

These different characteristics significantly increase
the difficulty of building one INTERNATIONALIZED
system that can run applications in any script, and it is
obvious that the complexity of an internationalized

12

priority of importance.  Vowels and consonants
normally have equal importance in alphabetic scripts,
and vowels are distributed throughout the alphabets.
One of the important features of alphabetic scripts is
that the number of characters in each script is
relatively stable. This helps the open-ended number
possibility of combining characters of the alphabet as
required. Most alphabetic scripts also possess both
uppercase (such as CAPITAL) and lowercase (such
as small) forms of each letter.

In addition, some alphabetic scripts contain diacritical
marks or ligatures. Support of such scripts may
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require great complexity in the technology. However,
to facilitate the development of information technology,
linguistic categorisations need to become more
sensitive to both the limitation and the strengths of the
supporting technology of the diacritical marks and/or
ligatures. Even so, in the case of alphabetic scripts,
the independent coded symbols are a base unit for
processing.

6.2.2 Syllabic scripts

ISO/IEC TR 11017:1998(E)

and has meaning associated to the individual
character.

EIF-b BRtS

Figure 10 — Examples of Ideographic characters

In syllabjc scripts, vowels are represented either as
single cHaracters or as components of characters. |If
vowels 3dppear above, below, within or beside their
associated consonants, the characters maintain
individu integrity. Alternatively, vowels and
consonapts may combine to form single characters,
different| from either the constituent vowel or
consonapt. Most South-East Asian scripts contain
independent vowels, and Korean Hangul contains
vowel conpsonant character combinations.

In some|of these scripts however, vowels are never
considergd to be separate characters, which illustrates
the diffgrent definitions of ‘character" in different
cultures.| Thus, the processing unit can be either
syllabic [different from script to script) or individual
vowels &and consonants. The number of character
componInts in syllabic scripts is relatively small and
stable; oh the other hand the number of syllables is.far
larger, blit also stable (not fully open ended).

=
=

Figute 9 — Examples rof Syllabic characters

6.2.3 Ideographic Scripts

Ideograpghic ceharacters, such as Chinese Han
charactefs,, symbolise a concept and a sound, or
several |sounds. Moreover, from the process

6.2.4 Script and culture

A specific script is not uniquely“assot¢iated with a
linguistic family. For example; Persian is an Indo-
European language, written) with Arabjc characters
which were designed for‘a.Semitic language.

6.3 Culture-dependent items and cultural
differences

This subgclause lists many culture-dependent items
(features) ~“that occur in the progessing and
presentation of information, and gives|examples of
sofme of the different conventions that apply to each
feature. The correct handling of edqch of these
conventions can be considered as a reguirement for
internationalized information processing $ystems.

The acceptability of various methods of Handling these
cultural differences is dependent on the| local culture.
For example, tolerance of inconvenient methods of
character input varies with the freqency of the
inconvenient characters, with the result that U.S. users
may accept the inconvenience of multiple key strokes
to enter accented characters more readily than French
users, because of the low frequency pf accents in
English text.

Furthermore, the degree of requirement for some
culture-dependent features may be diffefent from one
culture to another. For example, the rgquirement for
box-ruling (keisen) in text is very high in[Japan, but is
relatively low in the U.S. This Technical Report
includes such culture-dependent features.

viewpoint, ideographic scripts have an open-ended
nature in terms of the number of characters within one
script; moreover, the large number requires a new
encoding scheme that invites new processing as a
reality.

Apart from their open-ended nature, ideographic
scripts are not much different from alphabetic scripts,
although the characters look complex in shape and
large in number.

Alphabetic and syllabic scripts are all phonetic, with no
specific meaning attached to the individual character,
while ideographic scripts are normally non-phonetic

6.3.1 Character encoding and handling

Coded character sets are used for application data,
and also for literal, source code, search functions, and
identifiers in programming languages etc., and vary
according to language and culture. These variations
occur in the choice of the characters themselves (for
example, national characters), the size (number of
bits) of the encoded form of a character (for example,
multi-octet coding), and the allocation of characters
within the code-table. For example, in different coded
character sets the same character may be allocated to
different code-table positions corresponding to code

13
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elements of the same or different size. Therefore, the
character range should not be hard coded.

6.3.2 Writing direction

The direction of writing is dependent on language and
culture (e.g. from left-to right, right-to-left, top-to-
bottom, etc.). Furthermore, some languages such as
Hebrew or Arabic are written from right to left while
numbers within the text of these languages are written
from left-to-right.

© ISO/IEC

6.3.6 Expression of numbers as words

When numbers are expressed as words for the
purpose of explanation, numbers with identical
numeric format may have different word
representations within a language. For example:

— 10 can be written as "ten",

— 1200 can be written as "one thousand two
hundred" or as "twelve hundred".

Differences in|writing direction can also affect the use
of mirrored ¢haracters, such as parentheses. In
Arabic an "open parenthesis" character is a right
parenthesis, put in English an "open parenthesis"
character is alleft parenthesis. Thus, for parentheses,
the terms "opgn" and "close" are more appropriate for
an internationplized system than the terms "right" and
"left" (see Anrlex C).

6.3.3 Charadter ordering sequence

When charapter strings are listed in so-called
"alphabetic onder", or some other conventional order
that is familiar to users, the order of the strings
depends on the language. For example the German
sharp-S is regarded as SS, and Spanish CH appears
after CZ.

6.3.4 Multiple forms of characters

Some coded
individual cha
to relate the
cultures, how

Character sets include multiple formstof
racters, and mapping charts are required
jifferent forms of a character. *lo”’some
bver, this is unnecessary because each

character has|only one form. Some examples of such
relationships are:

— Normalized-Character,
— Uppegrcase/Lowercase,

— FreefStanding/nitial-Form/Medial-
Fornmy/FinalsForm,

— 10000 is written in Japanese as "mar|" (single
word) and 100000000 as "oku™ (@ single
word).

6.3.7 Character classification

The classification of ,£haracters as pumeric,
alphabetic, etc. differs by“culture. Examples| are the
special characters ,in_the Latin alphabetiq coded
character sets, and\Hanja and Hangul characters in
the Korean coded ¢haracter set might be clasgified as
separated in future.

6.3.8 Messages and Dialogues

If \native languages are used for computer-human
dialogue, the headings, prompts, error messages, and
warnings will be replaced by equivalent text in the
local language. The order of words in the local
language may need to be different from the original
order depending on the grammar of the language. For
example the equivalent of "open file" ih some

languages has the same word order as "file ogen".

The following considerations should, therefore, be
adhered to for all messages and dialogues, [ncluding
commands, key words and user responses:

— Message text must not be dyrjamically
constructed

— Messages and dialogues must not be stored
in a fixed length location

620 Tavilancth
OO

— SubscriptfSuperscript;

— Simplified-Form/Variation-of-Form/
Traditional-Form(CJK), etc.

6.3.5 Hyphenation, Spacing and Punctuation

Languages such as English contain hyphens, spaces,
and abundant punctuation, while others such as
Japanese do not. Thus, hyphenation, spacing, and
punctuation differ according to natural language. In
addition, the rules for using hyphenation, spacing and
punctuation differ according to the language.

14
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Equivalent text in different languages may occupy
different amounts of storage space in information
processing systems.

6.3.10 Spelling

The spelling of some words varies from one culture to
another. For example, Center or Centre, Color or
Colour, are respectively the U.S. and the UK.
spellings of the same words.
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6.3.11 Documentation

Documentation of information processing systems and
applications should be provided in the user's natural
language. Also, the format of a document such as
indentation is cultural dependent.

6.3.12 Layout of text on a page

The rules for the layout of text on a page are culture-
dependent. For example the rule that a word at the
end of
continuation on the next line.

Also, spgcial page layouts for documents (mainly legal
documents) are required in some cultures, such as the
centre-fdlded, double-sided (Fukurotoji) in Japan.

6.3.13 Character (Glyph) size, Line size and Line

The sizg of printed/displayed characters, the line
length, 4nd the spacing between lines, differ among
cultures |and scripts (for example, the Han script is
normally| wider than the Latin script).

6.3.14 Font requirements

The preferred style of fonts for rendering of characters
differs ong cultures even for the same character,
For example, Chinese users prefer a more brush-
written dtyle to the plainer style that Japanese users
like. Ap unfamiliar font style may give readers a
strong foreign impression, so the choice offont may
differ befween localized applications.

For usgrs in some cultures, the: attributes of a
charactdr, such as an overline™~or underline on a
charactdr or the style of its\‘\background (mesh for
example)), belong to that (individual character (as it's
attributes). However users in other cultures may see
the overjine, underline,'or mesh as an attribute of the
word or section of-text as a whole, independent of the
individugl charaeters. In printed form these views do
not diffgr much, however they affect the actions
needed |at(the user-interface to create the text or

ISO/IEC TR 11017:1998(E)

6.3.16 Icons and Symbols

Icons and standard recognisable symbols are different
depending on the country and culture. For example,
the icon for a trash can in a user-interface intended for
the U.S. is not recognised to be a trash can by
Japanese users.

6.3.17 Mathematical symbols

Common mathematical symbols/format are different in
- ; and below a
horizontal bar is a division symbol fotOmost cultures,
but it is a subtraction sign in Denmark, while the
position of the minus sign, equation ofder, etc. are
different in Arabic.

6.3.18 Paper sizes

The standard sizes: of paper sheetsl that are in
common use forprinting in offices (in information
processing application) depend on the|culture. For
example,~North American standard letter size is
differeptfrem 1SO standard A4 size.

6.319 Data input method

The method of data input differs from pne culture to
another, and not only because of differences in the
layout of character keys on the keyboarl. There may
not even be a one-to-one correspondégnce between
keystroke and character for some scripts.

Furthermore, in some languages, two or more
methods are available for entering chafacters on the
keyboard. For example, on Japanese keyboards the
user can enter the characters in Kana and the
processor can automatically convert them to Kaniji
characters. The method in use is seleqted according
to user preference, and the preferred input methods
differ from culture to culture.

6.3.20 Voice messages

Some applications require translation ¢f the spoken
component of the message into the uger's language

select the tont.  This difference may depend on the
use either of a character repertoire having a relatively
small fixed size, or of a large and open ended
character repertoire.

6.3.15 Drawing of boxes in text

The degree of importance of ruled lines (or boxes) in
text is different from one culture to another. In fact,
one of the largest problems of localized foreign word
processors in the Japanese market is their poor
capability for drawing boxes.

('Uui I USTC component llligilt remaiTur changed).
6.3.21 Date, Time and Calendar

The presentation of date, time, and calendar details is
culture-dependent; for example, the sequence of
writing the day, month, and year. Different presen-
tations of this data are commonly used within a single
culture; for example, 09/18/90 and September 18,
1990, or 2:00 p.m. and 14:00. Some countries
express year names using their local Eras, while some
cultures use a lunar calendar.

15
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6.3.22 Number format

The presentation of numbers is culture-dependent; for
example:

— 99,999.99 in some cultures is equivalent to
99.999,99 in others.

— the digit separator character can be the
comma (,) , period (.) or space( )

Aimit anmAava v Anniira bl AaaAbl D Alaida
O _SEargiOr OCCUNS VWi 4001 o OIS
=4 T ~

tha
- uie
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6.3.27 Postal address format

Presentations of postal addresses vary by country.
For example, the state-town-street sequence in China
and street town-county sequence in the U.K.. The
postal address code uses only numeric characters in
some countries, but includes non-numeric characters
in other countries.

6.3.28 Measurement system

r avamnla Aictanca wainht
L CAQiNNC, QioldiiCe, weigrit,

in some cultures, and with each 4 digits in
otherp.

— the ngtation of symbolic shapes.
6.3.23 Number rounding

Rules for tryncating and rounding numbers are
culture-dependent.  For example, they can vary
depending on| the sign of the number, negative or
positive.

6.3.24 Currency symbols

Currency sym
numeric string
example, $15
example, 159
example, 15,2
monetary field
dependent.

Global curreng

bols can appear at the beginning of a
that represents a currency amount (for
23 in the U.S.), or in the middle (for
23 in Portugal) or at the end (for
3F in France). The currency signs,
size, formatting, etc., are also culture-

y symbols are defined in 1ISO 4217,

6.3.25 Price ¢xpression

In addition to|the different presentation of currency
amounts, expressions of priceS¢an be different
according to the culture (for example, in some cultures
$123.45++ means tax andysefvice charge are not
included).

6.3.26 Telephone number format

The presentatjony of telephone numbers varies from

speed) are culture dependent. Moreover, some
cultures have both a modern measurement|system
and traditional units. 1SO standards define 4 Global
Uniformity ~ measurement  systém, buf this
measurement system is not used.in daily life {n some
of countries.

6.3.29 Colour significance

The significance of<colours differs depending| on the
culture; for example, white clothing is used fpr dead
bodies in somg-Asian cultures. Some languages also
have fewer terms for some groups of colouts; this
usually means that the people using those larjguages
are less\sensitive to the differences in colour among
those/groups of colours.

ISO 3864 is one of the international standardg related
with the colour significance.

6.3.30 Function names

Sometimes the words of a natural language are used
as function names within computer programs. For
example, many English function names are fused in
non-English speaking cultures. In  English, the
function names usually carry meanings indicative of
their functions, but in a non-English speaking|culture,
that meaning may be lost. However translption of
such words to the local language may give| rise to
other problems.

6.3.31 Personal titles

Methods of addressing people differ from culture to

country to country.” AISO the telephone number to be
used to call a particular destination telephone varies
depending on the location of the caller. For example,
5432-9876 is a number for a Tokyo destination as
used by a caller within Tokyo, 03-5432-9876 is a
number for a Tokyo destination as used by a caller
within Japan, and 81-3-5432-9876 is a number for a
Tokyo destination as used by caller from another
country.

16

culture.
6.3.32 Taboo words (terms)

Each culture has its own taboo words and terms which
are not problematic in other cultures. For example,
the word ‘interest" as a financial term is not
acceptable in some cultures.
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6.3.33 Regulatory requirements regarding
information systems

Many countries have their own regulatory or legal
rules for information systems, such as requiring all
manuals to be printed in that country's natural
language. However, these regulations differ from
country to country.

6.4 Additional culture-dependent items

ited to those hsted in 6. 3 As the computer
used for a wider range of applications, the
number pf such features will grow. To satisfy the
requirements of all those culture-dependent features
by mean$ of one method for the design of systems is
not pract|cal or possible. Methodologies to satisfy the
INTERNATIONAL requirement need to be flexible
enough in principle to allow new local requirements to
be added in future.

7 Model and Services required for
INTERNATIONALIZATION

This clayse introduces the model, functionality, and
services [required to produce INTERNATIONALIZED/
LOCALIZABLE systems which will satisfy the original
requirements described in clause 6. In particular, this
clause highlights the functionality and services which
programrpers expect in programming languages or
operating systems (or platforms).

provide these services through the pafticular syntax of
each lamguage, or through atcess to platform-
provided| services. Each of the services should
behave f[dentically toward-gvery different cultural
conventign that it supports. For example, it is
anticipatgd that programming language services will
be able|to format)numeric values in a manner
satisfactdry to users in each of the supported cultural
environments,

It is expicted that most programming, languages will

An extengion’is proposed to the data model for textual

ISO/IEC TR 11017:1998(E)

facilitated by a wide range of methods for the user to
|np||f identified characters

v viidiavicio

The diversity of cultures to be supported justifies an
implementation strategy which minimises the number
of different versions of an application program required
to satisfy different cultural environments. For
example, current internationalization standards
recommend the capability for dynamic selection of
cultural conventions at run-time of an application
program, and the support of multiple coded character
O refers 10 some _standards such
as the Universal Coded Character“$et (ISO/IEC
10646-1) and POSIX (ISO/IEC 9945), and to industry

proposals such as the objectéoriented [international-

PYSQIS SuL VO LTVINIT IO uU [ RTiniauviiiai

|zat|on specifications from industry consprtia. These
examples should be treated as a base for further
discussion and not as an endorsement ol a mandatory

requirement to suppartthe described seryices.

7.1 A Model forinformation Procegssing
Systems

Before defining the functionality and seryices needed
to meeb the original (first level) requirement, the basic
assumptions about the system structyre must be
stated. The assumed structure is called the "model" in
this clause. All functions and services depcribed in the
following subclauses are based on the|[model. If a
different model were adopted, then the gorresponding
functionality and services might be differeint from those
described in this Technical Report.

The basic model has the following featurgs:-

a) Application programs are suppofted by an
application platform.

b) The user communicates with the¢ application
program through the application platfprm.

c) The application platform communicates with the
user through its presentation layer, gnd the user
communicates with the application platform
through its input layer.

data, as typically implemented today. The extension
will accommodate character repertoires whose coding
methods cannot be handled by the "single-byte equals
character" model at present in common use.

Programming languages will use the services
described here to facilitate communication between
the user and the computer in the user's native
language. For example, the native language should
be used in computer-generated messages, source
code literals, and embedded program comments.
Computer-human communication can also be

d) The character input part of the input layer
provides a stream of coded characters to the
application platform; at this boundary there is no
culture-dependency within the coded character
stream. Almost all of the culture-dependent input
conversions are handled within the input layer.

e) The output stream of coded characters, which has
little culture-dependency, is rendered to culture-
dependent shapes within the presentation layer of
the application platform. Only a very limited set of
culture-dependent processes are handled within
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the application platform, other than in the
presentation layer.

f) In the same way, the culture-dependent
processing of a data stream for a communication
link (if any) is handled within the communication
layer of the application platform.

g) Frequently-used functions and reference data

within a repository are placed within the .

application platform, and those functions and data

© ISO/IEC

unknown). It is also important to have a clear
definition of all culture dependent functions that an
application program offers to its users, and a
statement of which functions are assumed to be
supported by the application platform and which are
provided by the application program itself.

In conclusion, ISO/IEC JTC 1 has extended the model
of INTERNATIONALIZATION given in the TSG-1 final
report to align it with the model described here. The
revised diagram "Model" is shown in FIGURE 11. The

are sharedand used (or referred t0) by all parts of
the syster(l including the application program. For
example, & "clock" for time and date is a part of
the application platform, and all operations related
to time and date will access this clock to obtain
any necegsary data. Also, those data should be
converted|into culture-dependent formats for the
user accofding to the stored reference data within
a repositopy in the application platform. Another
example i$ the reference data within a repository
or upper/lpwer case conversion for the supported
culture(s).] These data are stored within the
application platform for reference when required.

h) On the other hand, rarely-used culture-dependent
functions fand reference data are placed within
those application programs which need to use the
rarely-usefl case data frequently. It is not
economical to hold all culture-dependent functions
and referInce data within application platforms.
Postal address format is an example of a cultures
dependenj feature that would typically-\be
supported| by functions and data within an
applicationy program.

i) Some of the reference data will prévide for all
kinds of cyltural conventions relevant to a culture-
dependen feature; the chaoice of convention will
be selectgble by a switch( Kor other features the
reference |data can bel'swapped (from archive
storage) tp permit aehange of convention from
one culture to anaother.

i) LOCALIZATION tools are a particular kind of

model defines a number of service Intertaces, fetween
its various components. Those can be identified as;

— Application Program Interface (API): | This is
the interface between the-Application gpnd the
Application Platform_‘which provides the
INTERNATIONALIZATION services. [t is the
only interface which.needs to be visible to an
application

— Input/Output* (1/0): This is the ifterface
between,~"the 1/0 components pf the
Application Platform and the actgal 1/O
devices such as display units, printefs, files,
communication services etc..

— User (U): This interface can be considered to
have two parts - the user interaction through
the Application Platform and user intgraction
with the Application Platform directly. The
latter is the service interface referred tp within
the model and is needed to support direct
user control at run-time over |[cultural
conventions, language selection, etc.

— Internal (INT): There are a number of
services which are needed within the
Application Platform in order to support the
interfaces described above; thege are
identified as internal interfaces.

TABLE 2 indicates which of the different serfices (in
7.2 and 7.3) can be satisfied by each of the|service
interfaces described above.

application_program intended to support—the
LOCALIZATION of the INTERNATIONALIZED
application platform and application programs.

The above assumptions make it clear that some
culture-dependent functions will be present within
every part of a system. It is not possible to
consolidate all culture-dependent functions in one
place, such as within the application platform.
However, to ensure the portability of application
programs between different types of application
platform, it is important to have a clear definition of the
services which the application platform provides for
any application program (whether already known, or

18

7.2 Service Requirements

The service requirements for INTERNATIONALI-
ZATION are identified in this subclause. The services
defined in this subclause may, or may not, be part of
the platform (or system) depending on the nature of
each service. In this context, programming language
compilers or interpreters can be considered to be
applications running on a platform (hardware plus
software). The services can be provided by the
platform (such as through POSIX interfaces for
INTERNATIONALIZATION to the operating system) or
they can be provided as part of the application.
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Clearly a solution where these services are provided
by the platform for all applications is preferable.
Examples of standards which are related to the
required INTERNATIONALIZATION services are
identified.

ISO/NIEC TR 11017:1998(E)

Services defined here are intended to satisfy the
original requirements described in clause 6, and are
suitable for installation into systems. Each
requirement is not necessarily satisfied by one
corresponding service. For most of the requirements
several different services are needed to perform the
functions necessary to satisfy them.

APPLICATION - SPECIFIC -

LIBRARIES

LANGUAGE

APPLICATION - PROGRAM

(API)

OPERATING SYSTEM

(INT) (1/0)

INPUT/OUTPUT

including part of /O devices

OUTSIDE
Gp—]

(V) USER

APPLICATION - PLATFORM

NOTE This is anvextension of the model in the TSG-1 final report.

Figure 11 — Model
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7.2.1 Coded Character Set and Data
Representation Service

7.2.1.1 User Requirements

Dialogues in the local language between users and
system platforms or applications require the support of
language-specific coded character sets. For example,
German text contains "umlauts” and the "sharp S" -
these are characters which are not used in the English
language, but are essential in German.

© ISO/IEC

7.2.1.2 Coded Character Set Handling Service

To support the user's language(s) in the user's
script(s), it is necessary to support one or more coded
character sets which include the user's script(s). Thus
support of the necessary coded character sets must
be provided throughout the system. The Coded
Character Set Handling Service provides the capability
to recognise, process, store, retrieve, communicate,
and present different coded character sets.

Most languagés have requirements either for extra
characters which are not included in the ISO/IEC 646-
IRV set (often|called ASCII, American Standard Code
for Information|interchange), or for an entirely different
character set fo support a different alphabet or script.
The coded character set comprises characters which
meet the needs of one or more scripts. The scripts
are classified| into various groups based on their
fundamental characteristics as described in 6.2. Also
the character$ have to be processed correctly in
accordance with the conventions of the target culture.

Note that the |composite sequence may need to be
considered as fthe equivalent of a character.

Table 2 — Categories of INTERNATIONALIZATION services (in 7.2)

Thefottowmgsgmficantattributesof codedtharacter
sets should be noted, since they may differCetween
one set and another:

— the number and size of bytes‘used for coding
each character of the-set (the [coding
method),

— the type of cembining method alloyed for
creating composite characters, if reqyired,

— the behaviour of the scripts, as desctibed in
6.2.

Application Program Interface (API)
Cqded Character Set Handling Service 7.2.1.2 (part)
Cqded Character Set Invocation Service 7.2.1.3 (part)
Mgssage Service 7.2.1.8.4 (part)
Cgmpare, Sort and Search Service 7.22.2
C4dse Mapping Service 7.2.2.3
D4te Format Senvice 7.2.41
Time Format/Service 7.2.4.2
Dgy tNumbering Service 7.2.4.3
Week Numbering Service 72.4.4
Numeric Formatting Service 7.2.45
Currency Formatting Service 7.2.4.6
Cultural Convention Synchronisation Service 7.3.4

continued

20
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Table 2 (continued)

Internal Services (INT)
Coded Character Set Handling Service 7.2.1.2 (part)
Coded Character Set Invocation Service 7.2.1.3 (part)
Coded Character Set Identification Service 7214
Coded Character Set Registry and Repository Service 7.21.5
PData Announcement Service 7.2.1.6
Coded Character Set Identification 7217
Data Class Definition Service 7.2.21
Data Conversion Service 7224
Multi-Lingual Synchronisation Service 7.2;3.2 (part)
FDCC-set Repository Service 7.3.2.1
FDCC-set Invocation Service 7.3.2.2
Input/Output Services (I/O)
Coded Character Set Handling Service 7.2.1.2 (part)
Data Presentation Service 7.2.1.8.1
Data Input Service 7.2.1.8.2
Data Communication Service 7.2.1.8.3
Message Service 7.2.1.8.4 (part)
User Services (U)
Coded Character Set Invocation Service 7.2.1.3 (part)
Language/Selection Service 7.2.31
Multi-kingual Synchronisation Service 7.2.3.2 (part)

Examples of the various coding methods used in
different standards for coded character sets are:

1) single-byte coding with 7-bit bytes  (such as
ISO/IEC 646),

2) single-byte coding with 8-bit bytes  (such as
ISO/IEC 8859-1),

3) multiple-octet-byte single-byte coding (such
as ISO/IEC 10646-1),

4) single-octet-byte multiple-byte coding (such
as JIS X 0208 which uses two 7-bit bytes per
character. or UTF-8 form of ISO/IEC 10646),

5) multiple-octet-byte multiple-byte coding (such
as UTF-16 form of ISO/IEC 10646).

The Coded Character Set Handling Service ideally

should provide a service for all of these types of coded
character sets.
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Most of the coded character sets (such as ISO/IEC 646)
do not include any "non-spacing" characters. If
necessary, characters may be combined by the use of
control functions, for example, to combine a diacritical
mark with a base letter. However ISO/IEC 10646-1 has
combining characters which may be used to create
"composite sequences" for various purposes.

Association of a single coded diacritical mark with a
separately coded base letter is a primary feature of ISO
6937. On the other hand, ISO 8859-1 does not allow
such technigge v
composite sefjuences, or combmmg characters are
used, the eqpivalence and non-equivalence of such
characters with coded pre-composed characters should
be considered|during processing of character strings.

Some standargds related to coded character set are:

— ISO/IEC 646

— JIS ¥4 0208
— JIS X 0212
7.2.1.3 Coded Character Set Invocation Service

Since differen{ coded character sets are-used to present
different langyages, a Coded Character-Set Invocation
Service is necessary. The Coded Character Set
Invocation Selvice provides the capability to specify the
coded characjer set to be used for input, processing,
and output of Hata. This functionality can be invoked in
any of the follqwing ways:

— user pelection

Some standards related to this service are:
— ISO/IEC 2022

— ISO/IEC 9945-1

© ISO/IEC

7.2.1.4 Coded Character Set Identification Service

When different coded character sets are used to
represent text in different languages, and those sets are
switched accordrng to the requrrement then a method is

identifier (such as a character stnng) that ca
or communicated as an item of data.

The Coded Character Set |dentificatio)
provides unique identification ,0f ‘coded cha
This service allows different coded characte
used concurrently on a<{system or in an
without the risk of data‘corruption. It als
identification during ‘\the exchange of dat
systems or networks, and allows the s
appropriate _translation tables between
encoding of the’same character repertoire.

Some standards related to this service are:
— ISO/IEC 2022
— 180 2375
— ISO/IEC 7350
— ISO/IEC 8824
— ISO/IEC 8825

7.2.1.5 Coded Character
Registration Service

Set

The Coded Character Set Repository Servig
a central repository that contains coded chg
and relevant information about them. It

services related to coded character sets
representation. Entries in the repository may

J— (‘.nding method (7 21 9)

vth a coded
 be stored

n  Service
acter sets.
sets to be
application
0 provides
A between
blection  of
different

Repository and

e provides
racter sets
s used by
and data
include:

— data announcement techniques

— information about the presentation capabilities
of specific output devices

The service may also allow the user to switch

dynamically from one coded character set to another, if
required.
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— Character-path direction (6.3.2)
— Coded character set identifier (7.2.1
— Character classes (6.3.7)

— Mapping rules (6.3.4)

4)

— Code extension techniques (7.2.1.2)
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The requirement for the repository of coded character

L thnat
sets implies that such sets need to be registered.

Registration requires some methods of specification for
the registered sets, and a registration authority.
Some standards related to this service are:

— ISO/IEC 2022

— 180 2375

— 18O

7.2.1.6 Datd Announcement Service

The Data |Announcement Service

provides the
capability to fecognise the coded character set used by

data entities| (files, messages, etc.). This capability
allows the [processing and storage of data using
different codjng methods within the same system, but
avoids the |risk of data corruption. International
Standardizatjon bodies are presently addressing the
announcemgnt mechanism.

7.2.1.7 Identification of individual coded characters

A large ampount of character-related data must be

ISO/IEC TR 11017:1998(E)

7.2.1.8.1 Data Presentation Service

The Data Presentation Service provides the capability
to present data on different display units, printers, or
other output devices. Using the rules stored in a
repository, this service includes escapement of
characters and selection of different shapes. Preparing
data for presentation may involve extensive translation
and/or transliteration due to hardware selections or
limitations. The service also provides default
presentatlon forms for coded characters that have no
led that this
service should include the functionality to-handle control
of the presentation of bi-directional textyand some kinds
of vertical writing, as well as presentatign forms, in
order that the character code within the software can be
free from culturally dependent presentation style
requirements.

Data presentation includes several compongnts such as
a font selection setviee, for which the requifements vary
widely from application to application. Thus, it is better
to handle each-component of the presentation service
as an independent application-oriented senfice.

The_‘basic and common parts of the
sefvice are mostly related to hardware.

presentation

defined to
previous su

provide the services described in the
Rclauses. This data will need to include a

unique idenfification for each character to which the

data is rel

ed. For many purposes it will be an

advantage if[these unique identifications are short forms

which can b

stored as compact items of data.

From this ppint of view, the unique character names
defined in IPO/IEC 10646-1 are too longifor some of
purposes. short unique identifier forseach character
should be |specified as an alternative. A short
mnemonic rfame for each character would be ideal in
principle. t due to the fact(that the total number of
characters i so large, and that the assignment of easily
memorable | names is_sellture-dependent, it is not
practical to Ipok for upiversal short mnemonic names for
all of the [characters. Instead the assignment of
mnemonic [names" should be included during the
localization [of\the part of the user-interface that is

A standard related to this service is:
— ISO/IEC 6429
7.2.1.8.2 Data Input Service

Having standard interfaces for a wide rahge of input
methods for a wide range of characters|is a part of
INTERNATIONALIZATION. At such gn interface,
different characters should simply be different character
code values, which are to be processgd uniformly.
Complex culture-oriented input methods and keyboards
are matter of LOCALIZATION.

Some standards related to this service are:

— 180 1092

f'\’)'! 0
I\JVI_ 7—O

related to theMputof character data:

ISO/IEC JTC 1 is in process of development of the short
identifier of the characters as amendment-9 of ISO/IEC
10646-1: 1993.

7.2.1.8 Other Character related Services

The usefulness of the various coded character set
related services will be considerably weakened without
the availability of certain associated input/output and
message services, as detailed in this subclause.

— 1S0O 8884
— ISO/IEC 9995
— ISO/IEC CD 14755
— CSA Z243.200
7.2.1.8.3 Data Communication Service

The Data Communication Service provides the
capability to transmit and receive data to and from
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communication systems, while maintaining the integrity
of the data. For this purpose, the services described in
7.2.1 (such as the data identification service) should be
used for both internal and communication purposes. In
international communication environments, this may
include data translation due to different coded character
sets being used in different service categories.

7.2.1.8.4 Message Service

The Message Service provides the capability to present

© ISO/IEC

Annex D contains a detailed example of this type of
service.

A standard related to this service is:
— CSA 7243.4.1
7.2.2.3 Case Mapping Service
Some scripts have upper case and lower case

characters. The Case Mapping Service provides upper

case—tolower case—and—lower—ease—to—ypper case

(display, print—ete—messages—menus—iorms—help
information, apd on-line documentation in the language
selected by the user. Different languages can be used
simultaneously. The service maintains the
independence] of the messages from the applications,
allows for |variable message length (German
translations df English messages tend to be 30%
longer), has aldelivery service to insert parameters into
translated mgssages using the correct grammar and
syntax, and uges the cultural convention repository for
format definitipns. It also allows users to interact with
applications and operating systems in the language of
their choice. [It allows the entering of local language,
using local characters, and parsing of local formats as
defined in the pultural conventions repository.

A well defindd message service is at the heart of
INTERNATIOINALIZATION functionality, and substan-
tially reduces| the resources required for LOCALIZ-
ATION.

7.2.2 Servicgs for character data processing

The services| described in 7.2.1 are for “handling
characters as|they stand. It is a commoncrequirement
for characters [to be processed as a part of data in most
data processing applications; additional services are
needed in orfler to process characters in culturally
correct ways.

7.2.2.1 Data Class Definition Service

Characters hgve different character classes. Since
processing often (depends on the classification of
characters as space, numeric, alphabetic, or as special

mapping.

This idea can be extended to character [conversion
mapping  services which support more than
conventional case conversion, for example [conversion
between traditional characters and modern |characters
in the ideographic script.

7.2.2.4 Data Conversion Service

The same landuage can be presented usipg several
different coded character sets, for examplg, ISO/IEC
10646-1 includes all characters in 1ISO 885p-1. Thus
Danish{can be written in both ISO/IEC 10646f1 and ISO
8859:1) " The data conversion service has tq provide a
conversion service between two such coded character
sets whenever it is necessary. A transliteratjon service
might be another form of data conversion seryice.

A standard related to this service is:
— 180 6936
7.2.3 Services for muiti-lingual support

Mono-lingual support for variety of culturgs can be
performed by supporting and processing selected
coded character set(s) in the correct way. Multi-lingual
support, however, requires additional services which
are unique to the multi-lingual case.

If services are required for multi-lingual support, then
there will be substantial differences between [a mono(or
bi)-lingual system and multi-lingual system| This is

characters, a —service 5 provided 10 _identily these
classes.

7.2.2.2 Compare, Sort, and Search Service

Comparison, sorting and searching of characters are
culturally dependent. Since these functions occur in
many places within information systems, there are two
kinds of requirements to be satisfied. The first is that
the Compare/Sort/Search result should be fully
predictable, and the second is the need for a standard
method of access to the service.
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contrary—to—the—prireipal—goal—of—INFERNATIONAL-
IZATION. Services for multi-lingual support, therefore,
should to be minimised and should be as independent
from any other services as possible.

7.2.3.1 Language Selection Service

This service provides the capability for the user to
specify the language of interaction with the application.
If none is chosen, the default language is selected.

Note that this service may not necessarily be the same
as the FDCC-set invocation service described in
7.3.2.2. The wider the view that is taken of
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internationalization, the less relation there will be
between language selection and the determination of
culture from the FDCC-set.

7.2.3.2 Multi-Lingual Synchronisation Services

The Multi-Lingual Synchronisation Service provides the
capability to support more than one natural language
simultaneously. For example, a word processor might
be required to work with text in Japanese and French

ISO/IEC TR 11017:1998(E)

some lIslamic countries. The day numbering service
provides the number of the day of the week. Note that,
in addition, the names of the days of the week need to
be represented in the user's language.

A standard related to this service is:
— IS0 8601

7.2.4.4 Week Numbering Service

on the side by side pages,

with  synchronised

paragraphs.

7.2.4 Services for Common Cultural Conventions

For maxinjum

convention
There is a
application |
conventions
The servic
conventions
described in

user friendliness, each cultural
must be appropriate to the user's culture.
group of cultural conventions which most
programs will need to use. These cultural
can normally be used by any application.
ps required for this group of cultural
other than character-related services, are
the following sub-clauses.

7.2.4.1 Date Format Service

Normally, a
the date wh
functions th
required for
culture to cu

The Date Fq
user to sele

Some stand

7.2.4.2 Tim

Time forma
culture. Hd
one time d{

computer system holds one item of data for
ch may be used to control all date related
roughout the system. The date format
reading by humans, however, varies from
Iture as described in 6.3.21.

rmat Service provides the capability.for the
't the appropriate format.

pards related to this services are:
D 8601
X 0301
e Format Service
requirements are different from culture to

wever,\the computer system only requires
talthroughout a single system. The Time

Format Se

ea hac tha ~anabhl ta handla
1CC

r-some-applications—ts—eftenrere—eonvenient to use

TtV

week numbers for calculations than moént

hs and days.

The first week in a year is defined differerftly in various

countries.

The Week Numbering™ Senvice supports

these conventions and provides conversior] routines.

A standard related to this service is:
— 1S0 8601
7.2.4.5 Numeric‘Formatting Service

The interpretation of numeric fields in unfa
is one ofithe major contributors to human
procé€ssing.
méthod is used to express a number
pfocessing purpose; however this is not fri

Miliar formats
errors in data

Within a computer system, one single

for machine
endly to most

of users. The Numeric Formatting Serviceg provides the

capability to handle different cultural conv

entions, such

as the point decimal delimiter used commonly in the

U.S. and the U.K. vs. the comma use
Europe. Other differences are the use
periods to separate groups of 3 dig
identification of negative numbers by use
trailing minus signs or by surrounding pare

A standard related to this service is:
— 1SO 6093
7.2.4.6 Currency Formatting Service

The Currency Formatting Service d
handling of currency fields and symbols.

i in most of
of spaces or
ts, and the
of leading or
ntheses.

bscribes  the
The symbols

for currencies vary from country to country, and their

tiv} tha vnarinic
oo tHC—Copaohity to o iaic e —vaitous

] 4+ b o f £+ bat EY H™Y
PIQCTTTICTIU UTTUTT, dilcT, Ul UTIWTTTT nc it

eger and the

formats as well as taking account of world time zones
and their offset values relative to UTC.

Some standards related to this service are:
— IS0 8601
— JIS X 0302

7.2.4.3 Day Numbering Service

In some countries a week begins on a Monday, in
others on a Sunday, and it begins on a Saturday in

fractional part of the amount varies as well. The field
lengths and the number of digits after the decimal point
depend on the monetary system. Negative amounts
are indicated according to local rules and regulations.

A standard related to this service is:
— 1SS0 4217
7.2.5 Services for other cultural conventions

There is another group of cultural conventions which
are very important for some types of application
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program but less so for others. For example, the postal
address format are very important for certain

applications, but are of no significance for most
applications.

Support services for those less common cultural
conventions are required in a similar manner to those
for commonly used cultural conventions.

However, the placement of such a support service
within a system may be different from the more

© ISO/IEC

A standard related to this service is:
— SO 11180
7.2.5.4 Other cultural conventions

There are a number of other cultural conventions listed
in 6.3, many of which are not commonly used.
Furthermore, new cuitural conventions which will need
to be recognised in the future, due to the open ended
nature of cultural conventions, will be categorised as
less—commoniy early stages of

used —durna iha
HSea—ddHRg—Hh

commonly usedg-editaratrconvenrtons:

A sample of services for the other cultural conventions
follow:

7.2.5.1 Measuring System Service

Presentation |of dimensions in inches, feet, yards, and
miles are diffgrent from millimetres, centimetres, meters,
and kilometrgs; ounces and pounds convert into grams
and kilograms, cups and gallons into litres, and degrees
Fahrenheit into degrees Celsius. Conversion facilities

and country $pecific presentation formats are provided
by the Measuring System Service.

A standard rejated to this service is:
— 1SO[1000
7.2.5.2 Papgr Size Service

This service [provides the capability to select various
paper sizes apcording to cultural requirements.

Some standafds related to this service are:
— ISOp16
— |ISOAEC 6429

— 1SOp716

NOTE8 ISOJIEC 6429\is a standard for control, and
includes the cpntrol sequences that define common paper

recognition.

However, as technology progresses, ‘and m
resources become economicallyjavailable f
then some of less commonly used cultural

ore system
br the user,
conventions

will be re-categorised ashcommonly used cultural

conventions in the future /~There can be n
clear separation between common and les
there will always be gray areas.

7.3 Organization and Management ¢
conventions

Cultural conventions can, in theory, be han
place within a computer system. However|
présented in 7.1 indicates where it is anticip3
various services will, in practice, be situated.

In particular, most of the commonly-us
conventions are expected to be handled
situated within the application platforr
commonly-used cultural conventions, on the

b clean and
s common,;

of cultural

dled at any
the model
ted that the

ed cultural
by services
n. Less
other hand,

are expected to be handled by services sityiated within

each independent application program. It
that some of these may initially be grouped
utilities on a commercial basis, with the res

is possible
together as
ult that de-

facto standards will be created by these commercial
utilities.

7.3.1 The Formal Definition of Cultural
Conventions (FDCC)

sizes in different parts of the world. Before a cultural convention can be used in the creation
of an appropriate cultural environment, therg must be a
7.2.5.3 Post At

ion for that

As described in 6.3.28, postal address formats are
different from culture to culture. It is very doubtful
whether it is possible to provide an automatic format
conversion service for all postal addresses. On the
other hand, a different type of consideration is
necessary for this cultural convention. For example, the
postal code in the U.S. (ZIP code) is expressed using
only numbers, whereas in the UK, it also includes
alphabetic  characters. Therefore, for some
applications, data validation design needs to consider
this cultural difference.
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cultural environment. It is not proposed to discuss this
process in any detail in this Technical Report, as this
will be subject of subsequent International Standards;
however it is appropriate to briefly outline the key
stages in this process and the subsequent use of these
formal definitions. In this Technical Report the term
FDCC will be used as a short-hand for the formal
definition of a cultural convention.

The definition of FDCCs for cultural conventions defined
as an application platform responsibility must be the
same for any application platform in order to ensure
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portability of applications between application platforms.
Standards for the definitions (specification method) of
FDCCs will, therefore, required.

Note that the cultural conventions that are to be
supported by applicaticn platforms may be up-dated
from time to time as a result of developments in
technology and/or market pressures. It is important that
the FDCCs supported by application platforms are
clearly and consistently defined, and such definitions
should, therefore, always be provided via International

ISO/IEC TR 11017:1998(E)

7.3.2.2 FDCC-set Invocation Service

Once more than one FDCC-set is available on an
application platform then it is necessary to be able to
select the required FDCC-set. The FDCC-set
Invocation Service provides the capability to invoke the
FDCC-set (by default from the FDCC-set repository) as
requested by the user or by the application.

7.3.3 Cultural
Programs

Conventions within Application

Standards.

Note also that with these application platform supported
FDCCs, it|is possible to provide pre-localized
internationalized applications. In many cases,
therefore, these cultural conventions might be seen as
being the ofly cultural conventions necessary for the
internationalization of information systems. However,
without additional cultural conventions which are
supported Within the application it is not possible to
provide the| comprehensively internationalized appli-
cations which many users require.

7.3.2 The
Environment

Formal Definition of a Cultural

In order to provide the information necessary for the
definition of|[ a cultural environment appropriate to a
specific cultyire it is first necessary to collect the set of
FDCCs whi¢h define the various cultural conventions
appropriate fo that culture. Such a set will be referredito

Cultural conventions that are to becsupported by
application programs and/or by independent library
functions are, as already discussed, open |ended. It is
not practical, therefore, to define and specify all of those
cultural conventions in a standard manner.| However, if
application providers do net have enough information
about these cultural cofventions, it is noj possible to
provide internationalized applications ut|lising these
cultural conventions.

One possible( splution would be the provision of data
books or «on:line information sources which itemise
these cultural conventions and describe the culturally
differént requirements about each cultura| convention.
Such)data cannot be perfect, however, and will be the
best available knowledge base of the dpy, requiring
periodical up-dating.

7.3.4 Cultural Convention Synchronisation Service

in this Repo

as an FDCC-set.

These FDC[C-sets may need to be standardized or
registered i an appropriate internationally” accessible
manner in grder to ensure that applications can utilize
the various FDCCs in a consistent manner.

7.3.2.1 FD(CC-set Repository Service

The FDCQ-set Repositary Service provides the
capability to|maintain-ard access the Formal Definitions
of Cultural Conventions (FDCC), and to maintain the
collections ¢f such*FDCCs which have already been
defined as |FEBDCC-sets. The repository, therefore,

Because cultural conventions need to be |supported in

several places within computer system
necessary to provide mechanisms to
FDCCs and FDCC-sets which are handle

places. The FDCC-set Invocation Service

to FDCCs implemented within application p
it is, therefore, necessary to have a sy
service to ensure that the modification o

content of the various FDCCs, esps

implemented within applications, are sync
each other.

A similar situation arises with FDC(
implemented on different platforms that

5, it will be
synchronise
d in different
only applies
atforms, and
hchronisation
the cultural
cially those
hronised with

s that are
communicate

contains the nformation that supports the other cuitural
convention services.

Note that the FDCC-set repository service is only
possible for FDCCs that are supported by the
application platform, and that, therefore, it is not
practical to expect every item of culturally dependent
information to be provided by the repository service.

A standard related to this service is:

— ISO/IEC 9945-2

al 1 "
WILNT €d4aCll UlTeT.

7.3.5 Considerations for distributed applications

The current model for producing internationalization was
developed at a time when systems were typically
standalone, with character based terminals. For such

environments, the current global internationalization
model based on "setting FDCC-set data for selected
culture" is a reasonable solution, but it has its
limitations; for example, in distributed software or
software designed to interact simultaneously with
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several users, each of whom uses different customs
and conventions.

The simplicity of the current FDCC-set model makes it
easy to write internationalized mono-lingual programs.
At the same time it makes it difficult to write applications
that deal with many different languages simultaneously.

Examples of such programs include:

— A spread sheet program that uses multiple

© ISO/IEC

In a threaded environment, two or more threads may be
in execution phase at any given time. If either of these
threads affects the default FDCC-set, any FDCC-set
sensitive operations in the other thread will be affected:

— The global state cannot be maintained by
saving and restoring the FDCC-set without
blocking other threads.

— FDCC-set sensitive functions cannot be
guaranteed to take place in a given FDCC-set

currgncies and date formmats:
— Ledger programs for international companies.

— Datgbase programs that merge and process
datal bases from different languages or coded
charpcter sets.

—  Window manager programs that control and
labe| the windows of all applications displayed
on alworkstation.

— The|portion of a windowing system library that
creates the resource data base for an
appl|cation, merging data bases from several
systems and sources, each of which could be
created in a different language and coded
character set.

— Winglow based process control applications;
that |is, a single application that interacts with
manly different users. Each user wants’ to
interact in a different language and each user
expécts data to be processed (that is; number
formlats, time and date, sorted lists, ...) per his
or he¢r local rules.

— A word processing .application for multi-
langliage texts (such-as-translated documents,
intemational  standards and  annotated
literature), with therneed for language sensitive
hyphenation,(justification, and so on.

Such multi-lingual.applications need to be able to call
functions  ($ervices) that provide the current

WITNOUt DIOCKING all other thfreads.

Given that it were possible to specify,a-FDC
additional argument to FDCC-set sensitive

C-set as an
unctions, it

cannot be guaranteed that if _a\client papses some

FDCC-set identifier to a serverthen the iden
used to reconstruct the original FDCC-set.
of FDCC-set agreementneeds to take place

ifier can be
Some type

For all of the above sitdations that cannot be|handled by
the current FDCC:sét, a new type of (extended) FDCC-
set approachrmay provide a common solutign for these

issues.

Furthértechnological development is necessary in order

tosave a stable solution for this problem.
7.4 LOCALIZATION related services

Once various FDCC-sets, and the related s

prvices, are

available, it will be possible to provide INTERNATION-
ALIZED systems which can then be LOGALIZED to

conform to specific cultural requirements.

However,

when considering the goal of INTERNATIONALIZ-
ATION, the services described above are not sufficient
in themselves to meet the user's expegtation. In
particular, users will require LOCALIZED syjstem of the

same quality, cost and timing for market

introduction

everywhere in the world, in forms suitalple for any

necessary cultures. To meet this final [goal some
additional services are necessary b support
LOCALIZATION.

7.4.1 LOCALIZATION Support Services

internationalization services for data consisting of an
arbitrary mixture of languages and coded character
sets. Consider two cases of remote procedure calls
dealing with international text in a heterogeneous
network. The simple case (single thread, single FDCC-
set) allows the handling of international text with the
current FDCC-set model. The more complicated case
(multiple threads, multiple FDCC-sets) illustrates remote
procedure call problems that cannot be resolved with
the current FDCC-set model.
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Once an INTERNATIONALIZED system is available,
most of the work for LOCALIZATION will be message
translation into the local language in the user's script(s).
The translation work should be done in an organised
fashion by using LOCALIZATION tools to be
defined/developed in the near future. Note that this
does not mean machine translation of the language, but
rather that management tools will be necessary to
ensure consistency of translated terminology and to
indicate the messages which need to be translated.
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7.4.2 Maintenance Services for the LOCALIZED
system

To ensure appropriate delivery schedules and quality of
updating and maintenance, various Maintenance
Service Tools will also be needed. Once
LOCALIZATION (and Customization for specific needs
as well) has been carried out on a specific application
platform and/or application programs, the resulting
products that are delivered to the users will not be
identical with the original products. However, the
provjder of [Tall D prr\nhmfc

ISO/IEC TR 11017:1998(E)

Result Type: Default integer.

Result Value: If FDCC_SET is present, then it must
represent the name of a FDCC-set supported by the
processor; the result will be a processor-dependent
integer which will identify this a FDCC-set within this
processing system. If FDCC_SET is not present the
result will be the processor-dependent integer which
identifies the cultural environment in which the
processor is currently operating.

has a respdnsibility for the maintenance and up-dating
of the LOCALIZED systems which the original provider

has never
provide ma
this "never
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and services required for support of
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ea/proof to indicate that it would not be too
id the necessary functionality to the current
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could be used in any other programming
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appropriate
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bach threeynew intrinsic procedures provide
cessaryscontrol, and these are briefly
st in.a’simplified version of the style used in
Standard (ISO/IEC 1539: 1991).

b) REPERTOIRE_KIND (ENVIRONMENT

Description:  Returns the kind“type of the character
repertoire  associated with~ ‘the curfent cultural
environment.

Class: Inquiry function.

Argument: ENV.ITRONMENT is optional, pbut must be
scalar and of type default integer if present

Result Type: Default integer.

Result Value: If ENVIRONMENT is present then it must
répresent the integer code for a culturall environment
specified by an FDCC-set supported by the processor;
the result will be the kind type of the character
repertoire which is associated by defquit with this
cultural environment.  If ENVIRONMENT is not present
the result will be the kind type of the character
repertoire which is associated by defgult with the
cultural environment in which the processor is currently
operating.

C) SET_ENVIRONMENT
(ENVIRONMENT, CHAR_KIND)

Description: Changes the current cultural ¢nvironment.
Class: Subroutine.

Arguments:

a) CULTURAL_ENVIRONMENT (FDCC_SET)

Description:

Returns the processor dependent code for

the cultural environment specified.

Class: Inqu

Argument:

iry function.

FDCC_SET is optional, but must be scalar

and of type default character if present.

ENVIRONMENT must be scalar and of type default
integer. It specifies the cultural environment to be used
for subsequent processing.

CHAR_KIND(optional)
default integer.

must be scalar and of type

If present, it specifies the kind type to be used by
default for any subsequent character declarations;

If absent, the kind type associated by default with the
environment specified will be used.

29
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An example of the use of these procedures to
automatically localize a program to the environment
which is current when the program commences
execution might be as follows:

PROGRAM Automatic_Localization
IMPLICIT NONE

! Establish current cultural environment

INTEGER, ARRMETER: : environment=CULTURAL_ &
ENVIRONMENT (), ch_kind &

=REPERTOIRE_KIND /()

!  Charactpr variable declaration
CHARACTER (KIND=ch_kind, LEN=20):: &
stringl, stfring?2

! etc.

I Start o|ff execution

CALL SET_ENVIRONMENT (environment)

END PROGRAM Automatic_Localization

! This is not strictly necessary,

! but is Proebably good practice

One of the effects of setting an environment could be
to overload the comparison operators between
character strings of the character kind specified or
implied so as to use the correct culturally comparison
algorithm.

30
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Thus the statement

IF (stringl < string2) THEN

END IF

which would normally compare two strings character-
by-charagter using the rules specified in the Fortran
Standard| would compare them using the cor-
rect cllturally sensitive algorithm once a
SET_ENVIIRONMENT statement had been obeyed.
Annex D|contains an example of how this might be
achieved|in Fortran.

A call to|a standard sorting routine would then carry
out the sprting using this same algorithm without the
need to make any adjustment to the sorting procedure
at all. ‘

There afe many other INTERNATIONALIZATION
functionalities which could be incorporated into Fortran
in a similar way with relatively little effort, and with only
minimal extensions to the language. It is believed,
moreovet, that this functionality could initially be added
by means of a module, in similar fashion to\that
demonstfated for varying length string datatype in
ISO/IEC [S 1539-2:1994.
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Annex B

Samples of cultural conventions to be included in FDCC-sets

This annex lists a sample of cultural conventions which are recommended to be a part of a FDCC-set. Further, it is
recommended_to list:

a) Cultural cpnventions which are not in this list and b) Cultural conventions whichyare in this list apd which
which are included in the FDCC-set of a standard or are not included in the FDCC-set of a sta;[dard or
product shouldl be identified. product should be identified, with a justification for

their exclusion.

The recommepded cultural conventions for inclusion in FDCC-sets are:
— Calendar

— Case Mapping

— Currency symbols

— Date format

— Number format

— String ordering and Comparison

— Timeformat

34
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Annex C

Bi-directional text

This annex explains some of the aspects of Arabic and Hebrew languages, which are written in bi-directional form,
in order tqassist in the understanding of some parts of this Technical Report.

C.1 Writ{ng direction

In many |coding systems, the definition of certain
control functions assumes that data associated with
these fungtions will be serially processed forwards.

The term ['forwards" is generally understood to mean a
left-to-right data path; this interpretation corresponds
with the normal direction of writing in most languages.
However,| for Semitic languages, where the normal
direction pf written texts is from right-to-left, but where
numerals| are written from left-to-right, the term
“forwards|' is not adequate. Additional processing
must be implemented to ensure that control functions
operate forrectly to obtain desired results. This
additiona| processing must attempt to develop .the
highest fossible degree of applications transparency
in order |that a single application may be- able to
process RQoth left-to-right and right-to-left data-paths, or
even a mjxture of both types of path.

C.2 Corntextual Analysis

In some| scripts, such as. the  Semitic scripts, a
charactey may assume ( several different forms
depending on the place\of the character within the
word, as well as on the.characters on either side of it.

For thepe languages, there is no one-to-one
correspofhdence™ between a character and that
charactef's‘/graphic form. This graphic form is

line, the current position returns’to the beginning of the
following line, which is the line immediatgly below the
current line.

In Latin-based languages, characters are| written from
left-to-right and linés, from top-to-bottom.

For some of\other languages, this order does not
apply. .In~Arabic and Hebrew, the |non-numeric
character “path is from right-to-left, while numeric
characters are represented from left-to-right; in Thai,
characters may be written above, below, ¢r to the right
of the previous character; and, of courge, in certain
languages characters are written from top{to bottom.

These space generation characteristics must be
wholly independent of other processing flinctions. An
application must function according t¢ a ‘virtual
presentation model that consists of a sjuccession of
virtual lines. Each line is a succession ¢f characters.
The order of presentation of characters gnd lines are
defined just before the materializatign of these
characters on the presentation devicg, within the
presentation layer.

For each writing system, the followihg must be
defined:

— The main script direction:

— left-to-right

determined—by—=a—process ofcomtext—anatysis—ot
example, in Arabic, each character may have up to
four different graphic forms: initial, medial, final or
isolated.

C.3 Space generation characteristics

The term ‘"space generation" designates the
movement of the current position after presentation
(display or print) of the character.

In Latin-based languages, the current position moves
forward from left to right by one character space after
a character has been presented. At the end of each

— right-to-left
— top-to-bottom

— Space generation must be defined for each
character in relation to the main script direction:

— positive space generation advances the
current position in the main script direction.

— negative space generation advances the set

of characters behind the current position by
one position in the main script direction but
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To solve th
model must 6
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does not modify the location of the current
position.

zero (nil) space generation affects neither the
current position nor the position of the
characters behind the current position.

neutral space generation corresponds to
characters ihat present no specific space
generation characteristics, but which follow

the space generation direction established by

© ISO/IEC

logical order of those characters required for
processing from the physical order necessary for the
presentation of the characters.

When implementing specific space generation
functions in an application using multi-lingual data, the
aim must be to ensure that any required multi-lingual
processing remains transparent to the user.

C.4 Justification

previous characters Justitication methods may depend an the language: in
Arabic for example, words are not divided and
Certain fharacters may present different space justification is achieved by adding:?c¢nnecting

generatipn characteristics depending on the

context i
comma
comma

h which they are used: for example, the
n Arabic may be considered as a text
and be assigned a positive space

generati¢n, or be considered as a radix character

in which

case space generation is negative.

During multi-lingual operations, there may be

more tha
nested p

n one main script direction, with several
resentation modes.

bse problems, a general presentation
nsure the complete independence of the

characters between two joinable charactérs.

C.5 Numeric representation
in certain languages, such as Arabic, where the
direction of alphabetic characters is different from that
of numeric charactets, the representation| of non-
significant zeros by.means of symbols other than
spaces (for example a "digital" space) elimirfates any
ambiguity between an alpha-field space and g numeric
field spacexsharing with the other charactefs in the
field the “space generation functions spgcific to
numeric fields.



https://iecnorm.com/api/?name=887a04760ac07ef3d28b0e76844b7923

