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Getting Star ted W ith
Inter nationalization
Let’s say you have a product to sell. It might be software; it might be equipment
that has user information displays and documentation; it might be electronic gadgetry
for the end user. This is a good product, and you think it would sell well in certain other
countries and cultures. Do you realize you have already localized the product? It is
already designed to be usable by your home market!
The real questions are: How adaptable is it for other languages and cultures? Can
you easily change the language and script of the display or written text? Can you change
any culture-specific graphics to adapt to meaningful images for other cultures? Can
your product handle other number, currency, date, time, address and telephone number formats? In other words, have you internationalized the product?
In this supplement, we present advice on getting started in internationalization —
some of the questions you should ask, things you should keep in mind, pitfalls to watch
for, checklists for action, and what resources are available. Even if you think yourself an
expert in this area, a little review of the basics never hurts!
Suzanne Topping introduces us to the topic of internationalization not just as a
programming style, but also as a corporate strategy. She points out considerations for
an international product such as the development process itself, testing and support. It
is important to place yourself in the right mindset before even starting to internationalize, and this article will help get you there.
Once you have your mind in the right place, what is next? Bill Hall gives us more
background. He describes an unfortunately typical development cycle and how to avoid
it — and if it wasn’t avoided, how to recover from it. His checklist for internationalization gives good general rules for any development platform.
No discussion of internationalization is complete without at least an introduction
to Unicode. Ken Lunde’s brief description explains what Unicode is and why it is so
important in internationalization.
Once the conceptual issues are covered, it is time to roll up your sleeves and see
just what software internationalization involves. Andrea Vine describes good architectural considerations, sound programming practices and tips for creating software
that is truly internationalized.
Congratulations on getting started in your internationalization effort! Knowing what
questions to ask, how to structure business processes, how software should be designed, and
who can help along the way will prove invaluable. And once it is accomplished, you will be
ready for localization! But that’s a story for another time. – Donna Parrish, Editor

LOCALIZATION
INSTITUTE
I18N Engineering
We offer on-site training
courses for internationalization
engineering and focused consulting. Our instructors are
experts in the field who are
also available for consulting –
in conjunction with formal
training or stand-alone.
Bill Hall
• Internationalization features of the new Microsoft
.NET platform with applications to Web and
application programming in C# and Visual
Basic.NET.
• An in-depth look at the Win32 internationalization model, including programming in Unicode,
working with locales and managing resources.
• An introduction to internationalization, including
methodologies, character sets and Unicode, locale
issues, and UI design for a world market.
Asmus Freytag
• Internationalization architecture and design
review, from the ground up, identifying the
appropriate technologies and internationalization
approaches and mapping out the project.
• Getting your team up to speed with internationalization requirements and fundamental technologies,
such as Unicode, with direct interaction or on-site
training courses.
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BILL HALL is a globalization consultant with Convey Software and a member of
the MultiLingual Computing & Technology editorial board. He can be reached at
billhall@mlmassoc.com or bhall@conveysoftware.com
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• Detailed consulting on technical strategies and
implementations for the support of Unicode
and other internationalization engineering
requirements, on a variety of platforms, languages
and environments, such as Windows, Java, ICU,
using C/C++/C#.
For a complete listing of I18n seminars and consulting
offers, see www.localizationinstitute.com/i18n
or call the phone number below.

The Localization Institute
4513 Vernon Boulevard | Suite 11
Madison WI 53705 USA
608.233.1790 | FAX 608.441.6124

www.localizationinstitute.com
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Intr oduction to
Inter nationalization
Suzanne Topping

This article acts as a high-level
overview of internationalization. It doesn’t
deal with the specifics of individual programming languages or even cover basic
principles such as separation of code from
content. Sources for that information are,
however, provided. Instead, it focuses on
getting you into the right mindset for
undertaking the endeavor.

Fundamental Tr uths
Let’s start with a few basic truths.
Pay now or pay later. When it comes to
international product development, you can pay
early and do things right, or you can pay later
(and probably more) through increased localization costs, increased engineering involvement
to firefight localization problems, and delayed
shipment. Not to mention that you’ll probably
ship a shoddy product, which some markets will
never forgive.
Localization and internationalization are
symbiotic. Without localization, there is no
need to internationalize. Without internationalization, you’ll wish you never attempted
to localize. When discussing internationalization basics, the eventuality of localization
must therefore be kept in mind.
The greater the complexity, the greater
the need. The more complex the product,
the greater the need for a solid international architecture. A simple product and structure will most likely be easy to localize. A
complex multimedia application with
thousands of files is another story. These
products require sound internationalization of the product and processes, or localization will be a nightmare.
The more you outsource, the greater the
need. When handing off raw code and
resource files for localization, you need a
solid internationalization approach. If software strings are merely exported to a
spreadsheet and sent out for translation,
with internal engineers doing all the work
with the actual files, creating the builds and
so on, you may be able to get by with a
kludged approach. But if you don’t have the

internal bandwidth to allow engineers to
muck around with localization tasks, your
product should be reasonably bulletproof.
Otherwise, your engineers will spend an
excruciating amount of time dealing with
bugs and last minute changes needed to
support localization efforts. This ties back
in with the first point: either pay your engineers to work on architecture and design
once or pay them to perform localization
tasks many times.

It’ s a Big Change
A common problem for internationalization newcomers is underestimating the
change required to do things right. There is
a tendency to gloss it over by saying things
like, “All I have to do is separate code from
content.” In reality, you need to focus on
the concept of global product delivery, and
this has a much broader impact than merely exporting strings into text-only resource
files. Delivering global products requires
changes to the overall software development process and means planning for additional players, milestones, builds, QA steps
and so on.
If you are extremely lucky, you may be
able to convince all the appropriate players
and decision makers to do things right up
front. But chances are that won’t happen,
and the process will be evolutionary. Try to
look at it as a continuum and work on
incremental improvements if you can’t do
it all the first time out.

Get Pr ofessional Help
There’s undoubtedly a lot you can
teach yourself, but there are two big reasons to seek help from those who specialize
in internationalization. First, learning on
your own is slow. It takes years to learn by
trial and error. Engaging an internationalization consultant can jump start the
process and save you time. Second, convincing management to make broad
process changes can be daunting. External
5

“experts” can go a long way in adding credibility to your recommendations.
A good starting point for working
with a consultant is to request an internationalization audit. You’ll get tangible
results which can direct your further
research and software or process changes.
Proceed with caution! You are entering the internationalization arena at a
tumultuous time. Multilingual software
has become a hot topic, resulting in a
boom of newcomer consultants. You need
to be methodical when choosing someone
to work with. Don’t simply do a Web
search for internationalization consultants
and pick one out of the stack. Instead, try
to get recommendations. Spend a little
time reading through archived notes on
internationalization-related discussion lists,
and identify people whose approach you like.
Ask them for recommendations. If you have a
relationship with a localization vendor, you
can ask its representatives as well. Many
localization companies offer internationalization consulting services themselves. Since
you’re reading MultiLingual Computing &
Technology, pick out an author or two that you
respect and ask them for recommendations.
People are generally glad to help.

What Gets
Inter nationalized?
So you’re ready to get internationalizing? Let’s talk about the pieces you’ll need
to change.
Core software product. During localization, you’ll send files off to people who
know nothing about your product. It’s
almost inevitable that something will be broken when you get the localized version back.
In order to minimize breakage, you should
spend a bit of time figuring out where the
most likely breaking points are and make
changes so that they are better protected. For
example, if your build process is so complex
that your own developers have trouble with
it, it should probably be simplified. If all the
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text is buried in html, you should probably
create a tagging method for identifying
translatable and non-translatable strings.
In the worst case, if you don’t know where
to begin with internationalization activities, consider passing the files to your
localization vendor for suggestions on
what you should change.
When researching specific internationalization techniques for software, you’ll find
two levels of information. Some guidelines
have general dos and don’ts which apply to all
software. Other information is specific to a
particular operating system, environment or
programming language. You should read up
on both levels.
Other product components. A software
product includes more than just the core
application itself. You’ll also need to consider
internationalization of installers, help systems,
tutorials, documentation, training materials,
packaging, marketing materials and so on.
Processes. If your focus is only on software, you could end up with a beautifully
internationalized product — and localized
versions which ship painfully late and over
budget. The entire product development
process must be updated. You can learn this
the long, hard, expensive way or face the
music up front, define processes logically,
and save time, money and frustration.
If your organization has a software
process improvement initiative in place (the
Capability Maturity Model, for example),
make sure that each process area covers international product development issues.

Here are some specific functions to
consider.
Configuration management. What is
your current source control approach? Will
the localization process use the same source
control system? Does the system support a
wide variety of file types so that it can be used
for documents and graphics? How will file
changes be tracked before and after files are
sent for localization? How does the release
process need to change to include localization stages?
Build process. How will your build
process need to change to accommodate the
creation of localized versions? Is your build
process complex or simple? Is it well documented, or is it stored in the heads of a few
key developers? Will vendors do builds? If so,
what files and directory structures will you
need to send them? Can tools like CATALYST
be used to modify .dll files so that rebuilds
are not necessary?
Testing. What is your current testing
process? Can the bug database support a wide
range of scripts, or will bugs in non-Latinbased versions have to be entered as screen
shots? Can the database support screen shots?
Do you use automated test scripts?
Can they support a wide range of character
types, and will using them be efficient for
testing localized versions? If not, how will
testing be performed?
Is your lab set up to provide testing in
the languages that you need? Do you have all
the localized operating systems, applications,
input method editors and other elements

Resources for Learning More
Web Sites

Discussion Lists

www.globalization.com
“Your portal to information about
globalization, internationalization,
localization and translation.”

http://groups.yahoo.com/group/i18n-prog/
“List for programmers and Web programmers to discuss programming topics related to internationalization.”

www.i18n.com
“News | Tools | Process for global
software” (in Beta as of early
February 2002).

http://groups.yahoo.com/group/nelocsig/
“Designed to be an information sharing
forum for people who are interested in
localization, internationalization,
and product globalization issues.”

www.i18ngurus.com
“Open directory of links to
internationalization (i18n)
resources and related material.”
www.w3.org/International/
“W3C’s effort to make WWW technology
work with the many writing systems,
languages, and cultural conventions
of the global community.”

http://groups.yahoo.com/group/I18NdotNET/
“Designed to act as an information sharing
forum for people interested in .NET
internationalization and localization issues.”
www.w3.org/International
/www-international.html “Mailing list for
the development of all aspects of internationalization and multilingualism on the
World-Wide Web.”

6

needed to perform testing of your localized
product? Do you have processes established
for how systems will be maintained, how
scheduling will be handled, how testing will
be staffed and so on?
Operational functions. Barry Caplan,
founder of the www.i18n.com site, once
referred to the functional areas required for
international product delivery as the Seven
Organizational Fingers. These areas are
Product Development, Operations, Marketing,
Sales, Finance, Customer Support, and
Administration. The idea behind this concept is that when changing your software
development approach for internationalization, you also need to consider how to
support customers who speak other languages, how to handle funding and budgeting for localization activities, how to make
marketing changes for regional customers
and so forth. You can’t simply internationalize the software and consider yourself
done. The focus must be on creating a
global product delivery organization.

Prioritize
Obviously the optimal approach is to do
everything right the first time. Unfortunately,
real-world demands prevent companies from
doing things perfectly. We often have to make
compromises and gradually work our way to
doing it right. Given the likelihood that
they’ll be required, it’s best to find compromises which introduce the least risk to product delivery.
For example, if your build processes are
complex and you need to hand off the build
task to a localization vendor, it probably
makes sense to work on restructuring the
build rather than adding comments in
resource files to make translation easier. You
can deal with that task later on. Or if you are
developing a plan for testing localized versions of software, you may want to consider
outsourcing the activity initially so that you
don’t have to deal with the process of organizing a multilingual lab and test approach
right away. As time allows, you can create new
processes to move toward higher levels of
internationalization sophistication.

In Conclusion
Internationalization is a critical step
in making sure you can fill your customer
needs in countries far from home. But
remember: the software itself is just one piece
of the puzzle. Approaching the challenge
systemically will dramatically decrease the
pain level you’ll experience during the
learning curve. Ω

Web Site Globalization
Guidance – Solutions.
Certification. Service.
Web of Culture provides globalization management expertise and an internationally-recognized
certification to multinational corporations seeking to
implement Web globalization best practices. Our
GlobeMark Web Site Certification Program reviews
and analyzes corporate Web sites for multilingual
and multicultural accuracy and functionality. Our
GlobeMark Certified Web Globalist Exam is for
industry professionals. Harvard Business School
deems our WorldSmart Resource Center a “treasure
trove of useful information.” Contact us to guide
you through the Web globalization process.

Internationalization
Training & Consulting
i18N offers on-site consulting and training on:
• Multilingual Web sites
• Globalization management systems
• Windows and Unix software internationalization
• Internationalizing embedded systems
• Double-byte and bidirectional languages
Our workshops provide a unique, high-quality
learning experience. We use visually compelling
graphical models and animation to make richer content
easier to understand. See us all year at LISA.
Our hands-on consulting services include:
• Brief discovery sessions
• Detailed assessments
• Architecture and design

Web of Culture

i18N

113 Anita Road, Suite 6
Burlingame, CA 94010
408-273-6074 • Fax: 408-273-6074
info@webofculture.com • www.webofculture.com

5318 De Lanaudière
Montréal, Québec, Canada H2J 3R3
514-526-4629 • Fax: 514-526-7045
info@i18n.ca • www.i18n.ca

Internationalize With
Global Investigator

Multilingual Localization
Engineering and Testing
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Globalization Experts –
Superior Service
Skandis Systems has built their success on high
standards, quality service, and technical and cultural
expertise, providing complete globalization services
to Fortune 500 and startup companies.
WebGlobalization® offers clients ongoing multilingual,
Web-enabled application development, management
and translation.
SoftGlobalization® offers clients I18N/L10N
services to rapidly analyze, implement, QA and deliver
internationalized software products. With multilanguage and state-of-the-art development labs, all
engineering is performed under native environments.
Experts in international issues and software
development, we provide global solutions within
your budget.

Skandis Systems International, Inc.
75 S. Broadway, 4th Floor, White Plains, NY 10601
914-304-4001 • Fax: 914-304-4002
info@skandissystems.com • www.skandissystems.com

It’s All in the Name

• Find internationalization (i18n) issues in source
code fast
• And get help fixing them
• Coordinate i18n across your development
organization
• Make i18n review a part of your build processes
• Visit our site for a free trial
LingoPort, maker of Global Investigator software,
provides i18n software and services, and partners
with leading localization companies, helping you
efficiently meet world market goals.

Logrus International Corporation is focused on software localization and translation for the IT industry,
as well as on multilingual engineering and testing.
• Unmatched business track record
• Reliable, prompt, top-notch and affordable services
• Thorough experience with large projects
• Unique quality/price ratio for engineering and
testing services
• World-class project management
• Russian and Ukrainian languages for localization
• All Western European languages for engineering
and testing with Spanish as our favorite

Product globalization is a multi-level process,
requiring expert solutions in different fields.
We bring it all together under one name –
Globalyst.
From beginning to end, the Globalyst team
will help you adapt, localize and test your
product for any locale. Located in the San
Francisco Bay Area, Globalyst was founded
by industry veterans who understand the
importance of your global objectives to your
product’s success. And we have what it takes
to successfully manage the entire globalization
process.

LingoPort, Inc.

Logrus International Corporation

Globalyst Corporation

1734 Sumac Avenue
Boulder, CO 80304
303-444-8020 • Fax: 303-442-1413
info@lingoport.com • www.lingoport.com

Suite 305, 2600 Philmont Avenue
Huntingdon Valley, PA 19006
215-947-4773 • Fax: 215-947-4773
ceo@logrus.ru • www.logrus.ru

39 Tam O’Shanter Road
Alamo, CA 94507
925-855-1038 • Fax: 925-820-7139
info@globalyst.com • www.globalyst.com
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Developing Softwar e W ith
Inter nationalization in Mind
Bill Hall
What are internationalization, localization and globalization?
Internationalization is the engineering
and design aspect of creating a world-ready
product. Internationalization work properly starts in the design phase and lasts until
the product has been localized and
released. Localization is the term most
often used for the task of adapting a product to one particular target market.
Localization includes translation of userinterface strings, adjusting culturally sensitive elements and any other task required
to make the product usable in a particular
world region or locale. A locale is typically
identified by language and region identifiers, such as English – US, German –
Austria and so on. A product is globalized if
it is both internationalized and localized. If
we write G11N for globalization, then
G11N = I18N + L10N.
In simplistic terms, internationalization is a job for programmers, and
localization falls to the linguists.
Internationalization and localization are
only loosely related; a product can be
fully internationalized without having
been translated into another language.
Why is internationalization important?
If the software has been properly
internationalized, localization (translation) can proceed quickly, efficiently and
at a reasonable cost, and the product can
be sold in other world regions. But if the
product is not internationalized, the translation step can be hampered substantially
as program bugs are detected, reported
back to the development staff, fixed and
returned to the translation and quality
assurance (QA) teams. The results are
delayed releases and missed sales opportunities that are seldom recouped.
Where does internationalization belong
in the software development cycle?
Internationalization is a component of
software engineering that should be applied
to a product throughout the development
cycle. Many development organizations
naively believe that internationalization can
be added at the last minute. Unfortunately,

internationalization is not a coat of paint
that is applied to the surface of the product,
as is localization. It is much more like oil
that lubricates the whole system.
Internationalization errors tend to be found
throughout the system and at every level.
They can be as varied as incorrect uses of
library and system calls, improper pointer
arithmetic, embedded user interface items,
inattention to rendering locale sensitive
data correctly and erroneous assumptions
about character encoding. Internationalization omissions and oversights can cause
substantial rewrites of large blocks of code
and brisk renegotiation with third-party
suppliers of key modules.
What does internationalization cost?
Large companies that routinely develop with internationalization in mind find
that development costs can increase by 10%
to 20% or more since developers must be
educated, internationalization phase checks
must be added, and QA plans modified for
the additional testing required. Fortunately,
those costs can be amortized over multiple
language releases, reducing the effective
unit cost. But costs can easily double if
internationalization is left to the last
minute, many errors are not found, and
awkward compromises are often necessary
to meet release schedules.
What is a typical first-time internationalization experience?
It goes something like this. Let’s suppose the setting is the United States. An
idea for a product is conceived; development begins apace; version 1.0 is released
in English; and work immediately starts on
a bug fix release simultaneously with the
next version. Throughout, no thought is
given to internationalization — mainly
because no one on the staff really knows
what it means. One day a Japanese company calls up to say that it wants the product.
The product manager asks if English will
be OK, and the Japanese company replies
absolutely not! At this point, the entire
development cycle becomes completely
disrupted as company management tries to
decide how to handle the situation.
8

Any number of paths can be followed,
but usually the worst possible decision is
made: a separate thread of development
begins with the code branching to get the
Japanese release out while US development
proceeds toward its next version. Unless
company behavior is modified, the cycle
continues of an English release followed
much later by releases in other languages
one by one. In the meantime, the main
development group continues to make the
same internationalization mistakes release
after release. The whole process is very
expensive, maintenance and patches
become difficult to provide, and the substantial benefits of simultaneous release are
consistently missed.
How can a company avoid repeating
this depressing experience?
Many companies have recognized the
futility of the approach I have just described
and will take the time to merge the internationalized code into a single, worldwide
base. From that point they follow a strategy
of developing code that is independent of
language and locale along with supporting
modules that manage language and locale
specific issues. Locale-neutral escape mechanisms are developed that provide means
for accessing supporting modules handling
internationalization issues. As a simple
example, a module might contain the user
interface for a particular language, and the
escape mechanism would be a call to get a
string indexed by a number or a hash value.
Another example could be the need to render display of data in a way suitable for a
given world region (locale). In this case the
escape might be to use the information provided by the operating or runtime
system itself. Taking advantage of such support is one of the most powerful ways to
internationalize a program with a minimum of effort. It is all a question of modular development and design.
What kinds of internationalization models are used, and what are the merits of each?
This is a complex topic that depends
entirely on the platforms on which the application runs. However, all systems provide
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Some Principles for Internationalization

Code is generic enough to handle a suitable range of character sets.
Code properly handles all characters in the program’s character set.
Program handles non-homogeneous network environments where
machines are running different code pages.
Code processes all character sets correctly regardless of character widths.
Code supports Unicode or conversion between Unicode and any local
code pages.
No assumptions are made that one character storage element represents
one linguistic character.
Code uses generic data types and generic function prototypes if available
in compiler.
Code does not use embedded font names or make assumptions about
particular fonts being available.
Program displays and prints text using appropriate fonts.
Program meets international testing standards.
Text is translated and meets the standards of native speakers.
Dialog and forms are resized, and text is hyphenated appropriately.
Translated dialog boxes, toolbars, status bars and menus fit on the screen
at different resolutions.
Menu and dialog-box keyboard assignments are unique.
User can type all supported characters into documents, dialog boxes and
filenames.
User can successfully cut, paste, save and print text regardless of
language.
Sorting and case conversion are culturally correct.
Application works correctly on localized editions of the target operating
system.

The program design team considers internationalization from the
beginning of the project.
Icons, cursors and bitmaps are generic, are culturally acceptable and do
not contain text whenever possible.
If ethnocentric graphics, colors or fonts are used, they can be replaced
dynamically using locale-sensitive switch statements.
Menus, dialogs and Web layouts can tolerate text expansion.
Development language strings are reviewed for meaning and spelling to
reduce user confusion and lessen translation errors.
Strings are documented using comments to provide context for
translators.
Strings or characters that should not be localized are clearly marked.
Shortcut-key combinations are accessible on all international keyboards.
International laws affecting design and operation are considered.
Third-party software used in the product is examined for internationalization support.
Consistent terminology is used in messages.
The product runs properly in its base language in all target locales.
Strings are not assembled by concatenation of fragments.
Source code does not contain hard-coded character constants, numeric
constants, screen positions, filenames or pathnames that assume a
particular language.
String buffers are large enough to handle translated words and phrases.
Program handles input of international data.
All language editions can deal with one another’s documents.
Program contains support for locale-specific hardware if required.
Program depends on operating or runtime system functions for sorting,
character typing and string mapping.
Program takes advantage of generic text layout functions when available.
Program responds to changes in the user’s choice of international settings.
Program handles user keyboard layout changes.
Far East editions support input method editors (IME), vertical text and
line-breaking rules.
All international editions of the program are compiled from one set of
source files.
Localizable items are stored in resource files, message tables or
message catalogues.
All language editions share a common file format.
such guidelines, and these must be thoroughly
studied. First-timers are often overwhelmed
by what has to be learned — another reason
why you start the internationalization effort
early in the development cycle.
How does a developer learn about
internationalization?
Unfortunately, it is nearly impossible
to find schools or universities anywhere
that are either interested in or qualified to

These considerations apply specifically for Web internationalization:
Make sure your presentation tier is ready to manage multiple character
encodings correctly in a variety of browsers.
Check all your forms and other input fields for encoding compatibility.
Follow all the rules for internationally portable design as listed earlier.
Check your middle-tier components for internationalization compliance. Ensure that information about encoding and locale of data is
passed correctly between presentation and backend tiers.
Validate databases to make sure that schemas, data types and table design
are ready for a multi-locale environment.
Check database client calls for use of built-in National Language Support
to return properly encoded and sorted record sets.

teach internationalization as a part of a
normal computer science education. It is a
serious failure by those who otherwise do
an excellent job of teaching the art and science of programming and programming
languages. Companies are therefore forced
into educating their staffs or drawing upon
outside expertise. Localization companies
and independent internationalization
engineers often provide such services.
9

As a developer, do I have to be able to
speak four languages in order to learn
internationalization?
Internationalization is an engineering effort. An appreciation of the fact
that cultural and linguistic differences
exist and that software needs to compensate is enough. It also helps if the
developer gives some thought as code is
being written as to its possible effect on
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CONTENT MANAGEMENT

internationalization. Coding for internationalization is more a matter of attitude
and mindset rather than linguistic
expertise. The most important step that a
developer can take is to learn about the
National Language Support available on
the platform on which he or she works.
Such knowledge can be acquired through
reading, training and learning to write
small sample applications that exercise
one or more of these functions.
Is there some kind of checklist for
internationalization?
The problem with checklists is that
one can find important exceptions for each
rule. As stated above, internationalization
is more a matter of attitude and programming skills. Ask yourself if you write C++,
Perl, VB, Java or C# using a checklist. Most
likely you don’t. But there are some principles. The accompanying chart shows some
general rules culled from many sources.
The statements are rather broad and need
expert interpretation and illustrations but
should give you an idea. The base development language is assumed to be English.
We did not pay attention to internationalization during development. What
do we do?
Get an audit by an experienced company or individual who knows about this
topic. An audit can identify the issues and
help you prioritize what needs to be done
and how long it will take. The ideal audit
will usually take three to five days or more
and should involve several members of the
development team. Be prepared to brief
the auditing team on the main features of

Top

your product and have someone who
knows the system very well show the auditors how the product works. Expect the
auditors to do things you probably never
thought about such as changing the system, user and input locales to see how well
the program handles different keyboards,
fonts, date and time formats, numbers,
currency, calendars, sorting and the like.
Have a machine ready with source code
and build tools for viewing. If you have
already isolated the user interface, make
sure the auditors can read through strings,
view dialogs and menus, and check clip art
for everything from text in bitmaps to
strings assembled by concatenation. Allow
direct access to developers; it is especially
useful for an auditor to sit with a programmer and view his or her particular
contribution at runtime as well as examine
the underlying code. Keep in mind that the
auditors are applying their experiences in
internationalization to mentally run
through the items listed above to see how
well your product meets these criteria. Of
course, the auditors will tailor their actions
based on your program.
What are the deliverables from the
internationalization audit?
The auditors will present you with a
report detailing problems found during
runtime, possible problems in the source
code they examined (down to the procedure level with suggestions for repair), general recommendations about what needs to
be done in the short and long term (if you
are going to Western Europe first and the
Far East or bidirectional languages later,

6 Reasons to localize with
ADAMS
1

Toll Free:
800.880.0667
Phone:
512.821.1818
Fax:
512.821.1888
10435 Burnet Rd.
#125
Austin, TX 78758

2

3
4
5
6

www.adamstrans.com

Internationalization, Localization, & Software Language Testing
for simultaneous worldwide release.
Turnkey Solutions for Localization of Software, Technical
Documentation, Application Help, Web Pages, & Training Materials.
Centralized Expert Project Management for clear & detail
oriented communication.
Customized & Proprietary C.A.T. processes for consistent
quality & on-time delivery.
Culturally Sensitive Layout, Postscript for Press, Pre-Flight Check,
Functional PDF, HTML Functional Test, & Certification.
Centralized Linguistic & Technical Quality Assurance with
worldwide network of technology & C.A.T. qualified translators.

Our Language is Excellence
With 20 years in localization services
ADAMS is available to meet all your needs.
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you may be able to delay some work for a
while), and an estimate of how long the
internationalization task might take. Keep
in mind that such estimates are often very
difficult to quantify, as are all such determinations about software. It can happen
that errors are buried so deep and so tangled that major architectural changes are
required. In other instances, if developers
have used good coding practices even without having considered internationalization,
the work may be no more complex than
getting strings and other user interface
items out of code and fixing up problems
with incorrect API use. It should be no surprise that well-written code is often very
easily fixed to meet internationalization
requirements and badly written code can
be pure hell to rewrite. Internationalization
engineers call this the good-code-bad-code
phenomenon.
What do we do after reading the report?
Decide as soon as possible whether
you will perform the work in-house, outsource it or do a combination. The best is
to do the work in-house since the developers will learn the steps to coding internationalization as a natural part of coding.
But even this approach will require some
mentoring by experts, and for a while you
may want to have an internationalization
consultant on hand to identify, explain and
help correct the code. You may also want to
get two or three days of seminar training
for all of the development staff in order to
acquaint everyone with the basics.
Seminars rarely teach technique, but they
do raise awareness. If you decide to outsource the job, try to work out a method
whereby the internationalization work can
be done on the main development line.
Otherwise, the organization will have to do
one or more possibly large merges — and
in the meantime, the development staff
will continue to introduce internationalization errors that will have to be corrected again and again.
What do we do after release?
Resolve never to overlook internationalization when writing code. Add
internationalization phase checks and QA
to normal development and train any new
engineers. Reinforce good programmer
behavior and do the opposite with bad.
Most of all, expect that internationalization will cost you something in extra
development and allow for the time and
expense. Remember that this cost will be
amortized over several localizations and
that the internationalization costs per
release will be much lower. Enjoy the revenue received from abroad. Ω
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Mobile, Desktop and
Internet Globalization

I18N Engineering and
Testing Services

Internationalization
Tools and Services

Internationalization and localization are key to
getting your product to local worldwide markets
quickly and efficiently. With VistaTEC’s comprehensive
suite of globalization services, our network of incountry language experts and a team of industrial
strength Engineers, QA Specialists and Project
Managers, we will make your international product
releases a reality.
• Advice on cross-border trade issues
• Internationalization analysis, audits and seminars
• Internationalization and certification testing
• Localization – 30+ languages
• Cross-platform engineering and QA

Welocalize provides comprehensive
internationalization (I18N) engineering and
testing services which prepare our clients for
streamlined and efficient localization efforts.
By working with our clients to develop a
single, internationalized code base, including
Unicode enablement, we are able to help our
clients achieve much faster international timeto-market.
Our unique Internationalization methodology
offers organizations a new way to accelerate the
global delivery of multilanguage products and
gain an edge over the competition.

Everlasting Systems Limited provides both products
and software outsourcing services in software and Web
application internationalization.
Products – Our SGIL software tools allow you to
develop systems for the global marketplace more quickly
and cost effectively than your competition. SGIL
enables you to internationalize software written
in Java, C, C++, Visual Basic and JSP.
Services – Our comprehensive portfolio of I18N
services includes:
• Consulting, design and development
• Project management and monitoring
• Quality assurance and testing

VistaTEC

Welocalize

Everlasting Systems Limited

VistaTEC House, 700 South Circular Road
Kilmainham, Dublin 8, Ireland
353-1-416-8000 • Fax: 353-1-416-8099
info@vistatec.ie • www.vistatec.ie

241 E. 4th Street, Suite 207
Frederick, MD 21701
301-668-0330 • Fax: 301-668-0335
info@welocalize.com • www.welocalize.com

Suite 120, 21710 Stevens Creed Boulevard
Cupertino, CA 95014
408-253-2933 • Fax: 408-253-9233
info@everlastingsystems.com • www.everlastingsystems.com

15 Years of Excellence

Why Should You
Work With WH&P?

Eriksen Translations first entered the market as a
service provider specializing in Scandinavian languages.
Today, with an ever-expanding list of client referrals
and 15 years of industry experience, Eriksen provides
multilingual document translation (double-byte, bidirectional and other non-Western languages included);
Web site globalization; graphics localization; DTP; and
translation and localization of e-learning and LMS
content. First-rate project management guarantees
superior QA and on-time delivery.
Services include terminology database creation and
maintenance and CAT tool expertise. WBE certified.

Our network of dedicated localization experts is
used to tight deadlines, high-end technology and
top quality…you have read that before.
Well, we do it consistently: WH&P has been
benchmarked “Best Localization Company”
for the second time in 3 years!
Based in Sophia Antipolis, France, WH&P is
located in the heart of Europe. Since 1994, we
have provided turnkey localization services to
Fortune 500 corporations.
We help them to enter the complex and very
demanding European market smoothly – and to
stay on top.

Eriksen Translations Inc.

WH&P

32 Court Street, 20th Floor
Brooklyn, NY 11201
718-802-9010 • Fax: 718-802-0041
info@erikseninc.com • www.erikseninc.com

Espace Beethoven BP 102
06140 Sophia Antipolis, France
33-493-004-030 • Fax: 33-493-004-030
info@whp.fr • www.whp.net or www.whp.fr
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Customized & Turnkey
Internationalization
Quality, reliability and creativity are daily realities at
HighTech Passport.
State-of-the-art tools empower our highly skilled,
multifaceted engineers and project managers to
meet the I18N requirements of increasingly complex
software applications.
Long-term partnerships with clients – from start-ups
to multinational corporations – validate our customized
approach to:
• Consulting
• Code and Web site review
• Software and Web site engineering
• Software and Web site testing and QA
• Training
We thrive on solving your internationalization challenges!

HighTech Passport, Ltd.
1590 Oakland Road, Suite B202, San Jose, CA 95131
408-453-6303 • Fax: 408-453-9434
localize@htpassport.com • www.htpassport.com
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A Survey of Internationalization Companies
For information, see www.multilingual.com/specialSupplements/i18nDetail

Company
1-for-All Marketing, Inc.
www.1-for-all.com
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Small-large

Fields/Industries Served
Communications,
development tools

Clients
Qualcomm,
Computer Associates

ABLE International, Inc.
www.ableintl.com

         

Smallmedium

E-business solutions,
enterprise and packaged software

Sterling Commerce,
Corporate Express

Adams Translation
www.adamstrans.com

         

Small-large

IT, technical documentation

Dell, HP

Basis Technology
www.basistech.com

         

Mediumlarge

Globalization, internationalization, Amazon, Cisco,
Unicode-enablement, localization Google, Lycos

BizWonk Inc.
www.bizwonk.com

         

Varies

Product and process globalization

Motorola, Vanteon,
Eastman Kodak

Bowne Global Solutions
www.bowneglobal.com

         

Small-large

International API architecture
design and implementation

PowerTV, WebTV,
Palm, Network Assoc.

Convey Software
www.conveysoftware.com

         

Mediumlarge

Web and software world-readiness
assessments

Interwoven, Kanisa

Enso Company
www.enso-company.com

         

Small-large

Integration, data centers, Web
applications, intranet, extranet

Not available

Everlasting Systems Limited
www.everlastingsystems.com

         

Mediumlarge

Internationalization, e-commerce, Not available
system software, middleware

Globalyst Corporation
www.globalyst.com

         

Small-large

Enterprise, consumer and
embedded software, e-commerce

GlobalSight Corp.
www.globalsight.com

         

Small-large

Retail, travel, banking, telecommu- Nike, L’Oréal, Hilton,
Alcatel, AltaVista
nications, network solutions

G. Watson Internationalization Services

         

Small-large

Enabling clients to use current staff Not available
to implement internationalization

HighTech Passport
www.htpassport.com

         

Small-large

Information technology and
medical

Not available

Nancy Hoft Consulting
www.world-ready.com

         

Small-large

Writing and designing for
localization and globalization

Not available

i18N Inc.
www.i18n.ca

         

Small-large

Internationalization, globalization, Translation Bureau of
Canada, TRIDION
arabization and bidirectional

Idiom Technologies, Inc.
www.idiominc.com

         

Large

E-business globalization

Travelocity, GE, Adobe,
PTC, Xilinx

LangBox International
www.langbox.com

         

Small-large

Localization, internationalization

Not available

LingoPort, Inc.
www.lingoport.com

         

Small-large

Software, systems internationaliza- arcadiaOne, Clarus,
Itron
tion, architectural consulting

Lionbridge Technologies
www.lionbridge.com

         

Small-large

Software, hardware, instrumentation,
financial services, telecommunications

Localization Institute
www.localizationinstitute.com

         

Small-large

All localization and internationalization Not available
service areas

Moravia IT
www.moravia-it.com

         

Large

Localization and internationalization

Not available

Pretty Objects Computers Inc.
www.prettyobjects.com

         

Smallmedium

General consulting, Delphi and
C++Builder developers

Not available

SDL International
www.sdlintl.com

         

Small-large

Windows desktop,Web-based solutions, active server pages, CRM

Compuware, Liffe,
Morgan Stanley, HP

SinoMetrics
www.sinomet.com

         

Small-large

Microsoft desktop applications

Microsoft, Konami of
America, Kasenna

Skandis Systems International, Inc.
www.skandissystems.com

         

Small-large

Computers, software, financial, bank- Autodesk, Mitsubishi
Trust & Banking
ing, manufacturing, engineering

SkySoft Corporation
www.skysoft.com

         

Small-large

Internet applications, servers and
sites, interactive TV, wireless
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Not available

Amazon, Biogen,
Cisco, Cognos, HP

America Online, Sun,
Disney Interactive
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Company
STAR-USA, LLC
         
www.star-usa.net, www.star-group.net

Large

Fields/Industries Served
Technical translation, localization
of software and Internet content

Symbio Group
www.symbio-group.com

         

Mediumlarge

International product development Citibank, Vality,
strategy, internationalization
Witness Systems

Uniscape
www.uniscape.com

         

Small-large

Software and Web site
internationalization

CommerceOne, GEIS,
Documentum, Vignette

VistaTEC
www.vistatec.ie

         

Mediumlarge

General high tech

Not available

Venturi Technology Partners
www.infotechcs.com

         

Small-large

Software and medical

Adobe, Autodesk,
eBay, Microsoft, Siebel

Web of Culture
www.webofculture.com

         

Small-large

Website globalization certification Not available
and consultation

Weblations
www.weblations.com

         

Small-large

Web site consultation in all fields

Delta Air, GMX, IBM,
Network Solutions, 3M

Welocalize
www.welocalize.com

         

Medium

ERP, e-learning, data storage,
data security

Blackboard, Knowledge
Planet, GE, webMethods

XA International
www.xai.com

         

Small-large

Unicode engineering, globalization, ICU implementation

IBM, Microsoft, HP,
Fujitsu, Nintendo

WH&P
www.whp.net

         

Mediumlarge

IT, travel, financial, manufacturing Amadeus, Compaq,
Dell, IBM, Xerox

ZeeSoft, Inc.
www.zeesoft.com

         

Smallmedium

Internationalization, application, Network Associates,
server, UI development consulting eCode, webMethods
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Clients
Not available
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INTERNATIONALIZATION
Checklist for Internationalizing HTML Help
Copyright © 2001, Oracle Corporation. All rights reserved.

Character Sets and Character Entities
❏ Explicitly set the Character Set <meta> tag
(do this last, without re-opening any files
in an editor).
❏ Set character entities instead of using symbols (example: use “&copy;” instead of ©).
Files and Directories
❏ Separate source images from final gif images.
❏ Clearly mark old or no-longer-being-used
images, or delete them.
❏ Use all lower case names for files and
directories.
❏ Don’t put spaces in file or directory names;
use underscores instead.
❏ Keep file and directory names short, or even
use the 8.3 convention.
❏ If possible, make file names of images reflect
what the image is (example: use “dlg” in the
filename of a dialog box image).
❏ Use ISO codes for naming language folders.
❏ Make directory structures so that, under the
doc folder, there is an “en” folder that can be
replicated to other language folders.
Deliverables and Change Control
❏ Use source/change control — this will allow
the translation process to work.
❏ Don’t make small editing changes in the
middle of the translation process.
❏ Do sanity checks between the English source
and the language folders that contain the

translated versions; make sure they are the
same; use checkdiff.
Authoring
❏ Don’t use applied styles within the HTML
itself; export styles to style sheets.
❏ Review raw HTML source for unintentional attribute assignments made by
the HTML editor.
❏ Provide source files for graphics.
❏ Allow up to 30% more space for text in
graphics, since it will expand in other
languages.
❏ When designing graphics, use call-outs for
descriptions if possible.
❏ Use descriptions instead of screen shots
whenever possible.
❏ Make text files for screen shots that
describe where and how the shot was captured so that the process can be duplicated
in other languages.
❏ If putting text into graphics, use “Greek”text.
❏ Use internationally acceptable graphics.
❏ Explicitly set directionality in the <html>
element.
❏ Check the doc for bidi compatibility.
❏ Keep the layout designs simple, and keep
in mind the effects that text expansion will
have on them.
❏ Check hyperlinks to make sure that they are
not broken; use HTMLIA.
❏ Use lower case in file naming.
❏ Use forward slashes in all hyperlinks.
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Why Unicode Is Impor tant
for Inter nationalization
Ken Lunde
As you read the articles about internationalization in this supplement, you will find a
common theme: Unicode. Unicode, which is
kept in a lock-step relationship with the ISO
10646-1 and ISO 10646-2 standards, is the first
international character set standard that has
effectively bridged the many, and sometimes
conflicting, national character set standards.
Unicode is not merely a massive enumeration of
characters. As of this writing, the latest version
of Unicode is 3.1, which includes a staggering
94,140 characters in its repertoire — but it is
also a standard that defines useful properties for
its characters, along with clear-cut algorithms
for handling some of the more complex scripts.
As you engage in reading this issue, you
will discover that Unicode brings to the table
four great advantages.
First, one encoding (or representation)
can be used regardless of language or script.
While Unicode has three types of encodings —
UTF-8, UTF-16 and UTF-32 — they are all
completely interoperable. Each of these encodings can support up to 1,112,064 code points.
63,488 of these code points are in the first plane
called the Basic Multilingual Plane (BMP), and
the remaining 1,048,576 code points are in the
remaining sixteen planes.
Second, the fact that a single representation can be used, it allows companies to develop a single “binary” for all of their localized
products. This not only significantly reduces
development time, which translates to faster
time-to-market, but also eases and simplifies
testing, which is a critical step for ensuring that
the software is of high quality.
Third, it allows applications and fonts to
be developed that can simultaneously handle
multiple languages and scripts, due to the fact
that each language or script has its own unique
set of code points. Before Unicode, the encodings for languages or scripts often conflicted,
making it difficult to build single fonts that
supported multiple scripts, which thus made it
difficult for applications to support multiple
languages or scripts.
Finally, Unicode is kept up to date. As
new national character set standards emerge
or existing ones are updated, Unicode is
updated as appropriate. This ensures that
applications and fonts based on Unicode can
also be kept up-to-date.
If you haven’t done so already, I strongly
encourage you and your company to explore
what Unicode has to offer. I am confident
that you will find Unicode to be the best possible solution. Ω
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Designing User Inter faces
for an Inter national Audience
Andr ea S. V ine
One of the problems software engineers
face when internationalizing a product is
discovering too late that the product design
cannot accommodate international requirements. This article is to help designers,
architects, implementers, testers and writers
understand the areas where internationalization can affect appearance and structure.
Common misconceptions about internationalization will also be discussed.
A general comment about universal
design: making one product with the same
interface for the entire world will mean
some sacrifices in usability for specific localities and cultures. This is a known trade-off.
The alternative is to have many customized
interfaces and task flows designed for various markets around the world. For most
products, this is fiscally unrealistic. In some
cases, companies prefer to maintain a standard look regardless of where the product is
sold. If your company plans to localize the
product, including images, for every market
the product is sold into, then you don’t need
to consider universal design for the visual
aspects of the user interface. But the architectural considerations will still be the same,
since the goal is to create a single code base
for easy maintenance.

Charsets and Locales
Charsets and locales are the two basic
elements or building blocks of internationalization. Charsets are character encoding scheme
names; each is a bytecode representation of a
coded character set. For more information on
character set terminology, please see RFC 2130
- The Report of the IAB Character Set Workshop,
29 February - 1 March, 1996. Locales are indicators of language and cultural formatting.
For more detailed information on locales,
see the chapter on locales in the Solaris 8
International Language Environments Guide
(http://docs.sun.com/ab2/coll.45.13/I18NDG/@
Ab2PageView/555).
All textual data has a charset associated
with it, and that charset must be known in order
to process the data correctly. Any time data is
passed from one program module to another,

the charset must be indicated either explicitly or
implicitly. The charset can be defined as part of
the protocol or API, or can be explicitly provided in a header or descriptor area. Note that it
may still be too soon to serve UTF-8 or UTF-16
to end users, although this can be acceptable for
sophisticated corporate users.
Data formats, especially numeric formats, are frequently based on locale. Locale is
most often a user property. As a result, locale
formatting should be dynamic. Instead of
putting formatting into a localizable resource
file, the program should determine the locale
of the current user and format the data
accordingly. The key is detecting what the
current user locale is — not always a straightforward task. Sometimes the locale must be
specified by the user in some sort of preferences area in order to find out the correct
one, and this must be designed into the product. Formats should be taken from the
underlying platform, for a couple of reasons:
1) the platform groups have spent quite a lot
of time researching and assembling this
information; and 2) there are no official standards for locale formats, since even within
some national standards bodies the members
cannot agree.
Platform locales do not include everything you may need for a locale. For example,
address, telephone number and proper
name formats are not usually available.
There are some centralized sources for this
sort of information on the Web; they are
mostly not authoritative, but are usually
based on solid research.
Note: The locale information from one
platform to another, even within the same
company, does not necessarily correspond.
For example, Solaris locale formats are not
identical to Java locale formats.

Data Flow
Consider the entire flow of data through
the product. For example, in a calendar application, the data might go through a series of
processes:
The user creates a new calendar entry:
data input in a particular charset.
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The submitted entry is processed into
protocol format: possible charset conversion
and data parsing issues, protocol parameter
setting according to language or charset.
The protocol stream is then sent to the
server for entry into the calendar: protocol
parameter interpretation, charset acceptance,
storage tagging.
The user views a calendar: request sent
to server for calendar.
The request is formatted: date range
which may require date format parsing, other
specifics sent to server.
The server returns the requested information: data formatted into protocol stream with
parameters set to describe language, charset or
other areas affecting international data.
The protocol stream is reformatted
for output back to the user: charset conversion may be necessary, locale-specific
formats for dates and other fields are
applied, data parameters for output format
must be included.
Obviously a calendar application has
many more areas of data flow and processing, but this is the approach to take when
inspecting for design issues in the data processing portion of the product. Remember,
everywhere data is touched, be it from the
user, from another product such as a directory, or from the program resource files, internationalization must be considered.

User Inter face
The user interface is the most exposed
and obvious portion of any software package.
As a result, it tends to be the first component
people think of when they think of internationalization. And so it is the birthplace of
many myths and misconceptions.
The user interface may receive a disproportionate amount of attention to
internationalization from its creators as
well as from international users. If something is wrong in the user interface, users
will notice it immediately and probably
report it almost as fast.
So it is important to design the user
interface correctly from the beginning.
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Aspects of user interface design are covered
throughout this article.

Shar ed Libraries
One of the easiest ways to ensure
product interoperability is to share
libraries. Since processing international
data can be accomplished numerous ways,
sharing libraries is essential to ensure the
integrity of the data.
There are a couple of public crossplatform internationalization interfaces or
libraries: Java and International Components
for Unicode (ICU). Java is, of course, an entire
language and platform. It contains a tremendous number of classes and methods for
managing international data, making internationalization easy, although not foolproof.
ICU is an open-source library in C/C++
which is based on IBM code and is now a
worldwide collaborative effort. ICU can be
considered a C/C++ counterpart to the Java
classes and methods; it is a cross-platform
library that includes locale-specific formatting, language-specific sorting and searching,
and a resource file mechanism. There is also
ICU4J, a supplemental Java library with additional internationalization classes. Be aware
that when Java implements the functionality
currently available in ICU4J, the classes and
methods may not be compatible.
Additional functionality specific to a
product must be written by the product group.
Bear in mind, however, that if other products
use your product, then these other products
may need the functionality in your productspecific internationalization library. For example, a directory server may include a number of
LDAP tools with internationalization built in.
These tools will be used by products that rely

INTERNATIONALIZATION
on the directory and thus may need to
incorporate additional requirements beyond
the original projections based on a stand-alone
installation.

Interaction W ith
Other Pr oducts
This is an area which has not been
emphasized in the past, but is becoming
important to the success of many products.
Software products within a company can be
dependent on each other and on external
products. If one of the pieces is not internationalized properly, it can prevent the internationalization of the entire ensemble.
Design requirements should address
the needs of dependent products. If an
application server cannot process application data in the Simplified Chinese charset
EUC-CN, then chances are all the applications running on the server will not be able
to accept EUC-CN data. Core-level products
need to be especially sensitive to this.
Products, such as directories, user management, Web servers and so on, need to be
fully internationalized with well-defined
interfaces and APIs sooner than higher-level
products, such as trading software.
Be especially careful about choosing a thirdparty component or product to include functionality. More often than not, third-party products
are not internationalized, and this can block
internationalization in the including product. If
the code rights are purchased, then the product
group is often saddled with retrofitting internationalization into someone else’s code. Worse,
sometimes the design itself is flawed, rendering
the product useless to the company. Any time a
third-party product is evaluated for use or
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purchase, the product group should look very
carefully at its internationalization.

Implicit Inclusion
vs. Explicit Inclusion
Data coming into a product has a charset
associated with it. If at all possible, use the
charset information associated with the data
to feed to a library or platform that has a large
set of charset handling functions enabled.
That is, rather than enabling charsets one by
one as customers “ask” for them, enable as
many as possible. The same holds true for
locales — enable all that you can.
The main drawback to this approach is
that there usually aren’t enough resources to
test all charsets and locales that are enabled.
Spot-check all that can be fit into the schedule,
making sure a good cross-section is covered.
Unless your customers require a high level of
accuracy, it is usually more satisfying for
them to have their charsets and locales mostly working with a few small bugs than not
working at all. It is difficult to completely
predict all the languages and locales in which
your product will be used. Try to provide
functionality for as wide a variety of data,
formats, layouts and so on as possible.

Inter national Requir ements
Some internationalization does not
involve the processing of international data at
all. Different markets have different requirements; this is why companies divide their
sales areas into separate regions. Customers
in other parts of the world use products for
other purposes than do customers in the
United States. They approach products differently, and they may have requirements that
are not included in a US specification. It is
important when gathering requirements for a
product that international customers, sales
personnel and marketers are consulted.
Some clear examples come from the
auto industry. In England, people use their
headlights to signal other drivers for various courtesies, usually letting someone else
into traffic or giving someone else right-ofway. They need a function to flash their
headlights even when they aren’t switched
on. The controls in a car made for the
United States wouldn’t work, particularly in
cars that have retracting headlights. The
Acura/Honda Integra, which has retracting
headlights, has a switch in England models
that lifts up the headlights, flashes them
once and retracts them again. Another
example of international requirements for
cars comes from India. Cars there are

required to emit a noise when reversing,
much like trucks and electric cars in the
United States. Note that these requirements
have nothing to do with the local language
or data; instead they are to facilitate the
local way of conducting business.

Per for mance
Sometimes making changes for internationalization affects the performance of the software. While performance degradation is not an
excuse for not internationalizing the code, it
should be addressed. There are some strategies
you can use to avoid severe performance hits.
Message catalog access often affects the
time it takes for the product to start up or
load, but usually doesn’t cause significant
degradation during regular processing. The
exception is when user messages are constantly being accessed, building windows and
screens frequently. If the product is dynamically building data screens throughout the
entire process, it is worth checking to see if
there is any major slowdown in localized versions. Pseudo-localization is useful for testing
this area. (Pseudo-localization is the process
of programmatically “translating” all the
localizable resources of a product, then building and testing the product as if it were a real
localization. It can uncover many bugs in the
localizability of a product, such as in the
mechanism for detecting the correct language
files to load, in displaying any user interface
elements that have not been externalized into
a localizable resource, in the expansion capabilities in the user interface design, as well as
in the performance in processing localized
resources.) Caching or using static templates
can often solve this problem.
Another area of internationalization that
can affect performance is the process of converting data from one charset into another. For
example, if the product is searching data stored
in a variety of charsets, it needs to convert all the
data into the same charset in order to compare
the search string, especially if fuzzy matching is
needed. Depending on how much data is being
converted, this could significantly affect search
performance. Investigate ways of avoiding
dynamic conversion and instead convert all the
data into Unicode before it is stored. Then only
the search string needs to be converted at search
time, and all the matching algorithms can be
written with Unicode code points.
Pay attention to intensive text parsing
processes, layout, and large amounts of
locale-related formatting. Plan to test performance of the product with international
data throughout the product, including user
interface, data stores, templates and so on.
Make sure that the locale settings on the

machines in the performance test are varied
to reflect a multinational customer configuration or are set to a single locale which is not C
or en_US. Having Asian language configurations loaded on a machine may affect performance, so try running tests on machines
with Asian setups in an Asian locale.
In some extreme cases, it may help to
provide configuration options which limit
processing to certain charsets or locales,
thereby reducing the amount of conversion
and formatting.

Localizability
As confusing as it may sound, localizability is an aspect of internationalization,
not localization. It involves enabling the
product to be easily localized, without
manipulating code or having to edit files
that contain code.
This can get a little tricky, as many
products rely on code embedded in HTML,
such as JavaScript and JSPs. Other products
are starting to use XSL with embedded text.
While using this method does not necessarily
make localization more difficult, it does present a problem for patch releases or service
pack updates. If any changes are made to the
JavaScript, JSP or XSL code in the files after
the product is localized, then the localized
elements must be reinserted into the updated
files. Even if it is possible to use a tool to
insert the translated text (which often isn’t
true), a separate localized patch or service
pack must be issued, and all the accompanying process for patch releases must be followed. This adds significantly to localization
costs, which are usually not budgeted.
Other areas of localizability are messages
and user interface elements. User interface elements will be covered in later sections.
Messages are the primary method for communicating with the user; therefore, it is imperative that they are not hard-coded so that they
can be localized. The only code that should
coexist with messages is enough to enable
handling the messages as an external resource,
such as the code in a Java ResourceBundle.
Whether or not a product is to be localized is
a decision that should be based on business
issues, never technical limitations.

Some Additional
T ips for Localizability
Never hard-code anything. Even constants, literals and similar items can be
defined in the definition section of a program
or in a header file. This is more than internationalization; it’s structured coding.
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Do not restrict font size. Asian characters require a much larger point size for
legibility than Latin characters. If a small
font size is necessary to fit all the English
text into a layout, then the layout needs to
be redesigned.
Be aware that the operating system(s)
your program is running on may also be localized. Messages may be translated, even in
system commands. If you need to parse the
output of an operating system command,
change the environment locale for that command, for example: env LC_ALL=C date
All items which may be viewed, created,
changed or used by the customer in any way
should be put into separate resource files.
This includes component labels, messages
(status, error, help), command stackers,
field separators, templates and window
titles, among other things. Command
shortcuts and hotkeys need to be localizable; they, too, should be in resource files.
Add comments to clarify.
Group resources logically, preferably by
screen and function. The more contextually
related resources are, the easier they are to
localize. Add comments for the localizers;
you can never have too many comments.
These comments come in handy for program
revisions as well.
Keep resource file and document organization consistent. As the product is revised, try to
keep the same resource files where appropriate.
Maintain the same document and help screen
structure as much as possible. If there’s a need
to change the document or file organization,
track the movement of the old text so that past
translations can still be leveraged.
Determine field lengths by function whenever possible. Avoid fixing the lengths in the
code. Strings and currency values will expand
when localized, and data in other languages
may require more space. Imagine the price of
something expressed in Turkish Lira, which is
currently over TRL 1,500,000/USD 1.00. If
there is a size limitation for a string or value,
add a comment next to it stating the size.
Use and store messages in entire phrases;
don’t build them from pieces. This includes user
interface phrases formed by list box choices or
numeric values in combination with fixed
text. Word order and grammar change drastically from language to language. You may use
placeholders for information that comes from
the system (such as file names, available disk
space) as long as they can be reordered. Add
comments in the resource file as to what the
placeholders represent.
Create a new message for each context,
even if the wording is identical in English.
Different contexts may require different translations in other languages.
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Use standard English when creating
program and document text. Avoid slang,
jargon, cutesy American expressions and
marketing hype. Beware of acronyms and
abbreviations. In most products, the
English user interface must be internationally acceptable.
Track changes with each revision. Note
which windows, chapters, help screens and
so on change. When making changes to a
resource file, add new messages to the end
of the related section. If an existing message changes semantically (as opposed to
correcting English spelling or grammar),
comment out the old message and add the
changed one.

Data Handling
Every time the program needs to do
something with data, internationalization plays
a role. Some of the processes applied to data
that are affected by internationalization are
Display, Read, Sort, Search, Parse, Compress,
String format, Character index and count,
Word wrap, Hyphenate, Numeric format, Date
format and Protocol format.
Display can involve charset conversion, font selection, font size, processing
through a special rendering engine, positioning on the screen, string formatting,
word wrap, hyphenation, numeric and date
formatting and other processes.
Read requires charset conversion, communication with input methods, string formatting,
numeric and date formatting, protocol formatting and more.
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Sort, search, word wrap, hyphenate and
sometimes parse are language-sensitive
operations.
Search, compress, string format, character
index and count, word wrap and hyphenate
are especially sensitive to the charset of the
data, since they are looking at individual
characters. Of course, the charset should
always be known.
Parse, string format, numeric format and
date format are particularly sensitive to the
locale. However, the locale can affect other areas.
Protocol format must often include parameters describing the charset, language and/or
locale of the included data.
Here are more general guidelines for
processing international data correctly:
Keep code 8-bit clean. Do not use the
high order bit of a character byte. Be careful
when casting variables and moving values
from unsigned to signed and back. This is
only for the external data bits, not for flag
bytes and other internal data.
Allow for the possibility of more than one
language at a time. Check language attributes
wherever they exist and process accordingly.
This should really be done per object, but at
least try to do it by thread or process.
Determine field lengths by function
whenever possible. As in localizability, avoid
fixing the lengths in the code.
All string handling should be done with
character-set-aware functions. Collation,
parsing, character counts, formatting, alignment, fuzzy matching and other string functions require knowledge of the charset being
used and/or the current locale.
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Use locale-aware functions whenever possible. If the object itself does not have a locale
associated with it, then there are other places
to get the locale. Check the user preferences
for the locale, if your software has a setting for
it (which it should). When that’s not available,
poll the system for the current locale.
Remember to get the locale relevant to the
person viewing the data, namely, the client.
Server locales will differ from client locales.
Query the paper and page preferences
before formatting documents for printing.
Page/paper size changes with locale as well.

Graphical Images
Graphical images are expensive to create
and are almost as expensive to modify.
English product is usually sold all over the
world. Taking these two premises into
account, product graphics should be universally acceptable if at all possible.
Here are some basic guidelines for creating universally acceptable graphics.
Human figures, body parts
and especially hands should be
avoided at all costs. The problem
with human figures is manyfold: is it female or
male, what is it wearing, what color is its skin,
what color is its hair, what position is
the body in, what is the figure
doing? Obviously in
some cultures, certain
types of dress are inappropriate, whereas they are standard in
other cultures. People of one sex may
not be allowed to perform certain tasks
in some cultures, but in others they are
the primary performers of these tasks.
In different parts of the world, people identify
with different skin and hair color on the figures.
The only acceptable human figure is
a stick figure with no clothes, no
hands with fingers, and no hair.
With body parts, the difficulty
lies not only in which body part is
being represented, but what position it is in,
where it is cut off and how it is cut off.
Hands — don’t even try.
There’s not a hand position
around which isn’t offensive somewhere. And
there is no hand position
with universal meaning.
Really. Don’t forget.
No animal should
be used to represent
anything other than the
actual animal. Consider
this graphic:
OK for the United
States, maybe, but not ideal for India!

GUIDE

GETTING
STARTED

INTERNATIONALIZATION
And this one:
Is this a pet? Is it a farm
animal? Is it food? Depends
on where you are.
Animals are powerful
symbols in many cultures, and there is no universal animal symbol template. Bottom line:
don’t use them unless you’re representing the
actual animal.
Puns on English words, pictorial representations of English words, and graphics containing
words are not universal. Representing an English
word with a picture of something that shares
the same word but has a different meaning does
not translate. For example, in one product there
was an icon for representing staging. The icon
was a picture of a theater stage.
While this works in English, it
doesn’t work in other languages.
Is this structure a home?
How about the second one? Is either
one of them related to a home page
on the Web?
Another more common example is
using a picture of a musical note to represent
a message note. Again, this makes no sense to
people who do not speak English.
Text in graphics can be a real nightmare.
If the product is to be localized, then the
graphics have to be altered at great expense.
Simply use some sort of image and keep the
text separate. Use numeric callouts and place
the descriptions in text above or below the
graphic. If there is no way around putting the
text in the graphic, follow all these guidelines:
Make sure there is plenty of expansion
room for the text portion of the graphic.
Translations into alphabetic languages can
more than double in width, and ideographic
languages tend to expand vertically.
Allow the font size to change. If a small
font is needed in order to make the text fit,
then the graphic needs to be redesigned since
it will not be translatable.
Separate the text from the graphic in layers, at least for sourcing purposes. Save the
graphic without text as a sort of blank and
provide that to the localization team.
Some objects are culture-specific,
so verify that a particular object used
in a graphic is universally understood. Take a look at this graphic.
What is it? Where is it used? Who has
one that looks like this? The red flag is up.
What does that mean? In real life? On-line?
The answers are that this is a US rural
mailbox. People who have this sort of mailbox do not need to mail their outgoing letters
in an official post box. Instead, the postal carrier will pick up outgoing mail for them, as
well as delivering the incoming mail. A person who has outgoing mail raises the red flag.

The postal carrier will lower it after picking
up the outgoing letters. But on-line, the
raised red flag is used to indicate that there is
newly delivered mail in the mailbox. So not
only has a location-specific symbol been
used, but it has also been used incorrectly.
This is a perfect example of an assumption that everyone in the world would understand that a picture of a US rural/suburban
mailbox is a mailbox. The difficulty is finding
a single object that would universally illustrate a mailbox. In this case, the shape of the
mailbox cannot be meaningful. Mailboxes
around the world come in all shapes and
sizes. Instead focus on the purpose of the
mailbox as a place to receive mail. Make the
box simple and put an obvious letter or stack
of letters in it. A basic letter image is universally understood, so work from there.
Some objects would be found
offensive to certain cultures. Take this
graphic for example.
While in some cultures
alcohol indicates a celebration,
in others it is against religious beliefs to
consume alcohol. People from the cultures prohibiting alcohol might view the above image as
sinful or degenerate, not usually the impression
that products mean to portray. It’s best to find
another type of image to portray the meaning
(unless the product is, in fact, wine!)
Make sure that a single icon is not used for
multiple meanings. While this sounds like an
obvious statement, it is violated all
the time. The most common example is this. In a single product, it is
used to indicate 1) a link to help information and 2) a query which requires a
response. In fact, it’s been known to occur in
a style guide with those two meanings. And
while the context makes the icon understood,
needing a context to understand the icon
defeats the purpose of using an icon at all.

Color
Color means different things in different
cultures. What does putting this text in red
mean? Does it mean “this statement is especially important”? Does it mean that the
statement is meant as a caution or warning?
Is it just calling out the statement as being
special? Maybe it signifies that the statement
is especially positive and good? The answer is,
depends on the person reading it.
In some countries red is a celebratory
color, conveying a positive meaning. In
Korea, if a person’s name appears in red, it
means he or she is deceased. White is usually
associated with goodness and purity in US
culture, but elsewhere means death. In addition, the distinctions between colors vary
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with the culture; the line between what is
blue and what is green changes quite a bit
between the United States and Japan.
This is not to say that colors are not
useful; they are. But remember that color
alone cannot convey meaning; this is not just
for internationalization, but also for accessibility, since colorblind people will not be
able to see the distinctions. It is best to use a
consistent color scheme throughout a product or, better yet, throughout a line of products. Users will grow accustomed to the color
scheme, such as red for errors, yellow for
warnings and green for success.

Text
Text chosen for the user interface should
reflect an international English product.
Avoid jargon, slang, Americanisms, cutesy
phraseology and humor. Humor does not
translate well. Truly. Ha-ha. Get it?
Samples and scenarios should be chosen
carefully. For example, one product used a
spy as a character in the tutorial, and Swedish
customers found this very offensive. The best
approach would be to talk to people from different cultures. Take advantage of the diversity of people in the office, as well as the field
marketing and salespeople.

Sound
Some sounds are culture specific.
While the game-show buzzer sound for
incorrect answers is well known to people
in the United States, it is simply an
unpleasant cacophonous noise with no
meaning to those in other countries. In
Japan, making a mistake on your computer
can be personally embarrassing; broadcasting that mistake to your coworkers via a
buzz or beep may cause shame. This does
not boost product sales.
The best approach to including nonspeech sounds is probably to make a variety
of sounds and allow the user to select. There
should always be an option to turn sound off.
All sounds should be localizable.

Layout
Layout design must accommodate not
only the fixed elements on the screen, but
also the variable ones.
Fixed elements. For localizability,
fixed elements must be arranged in such a
way that text can expand without requiring
a great deal of rework. Alphabetic languages such as those in Latin, Cyrillic and
Hebrew scripts tend to expand horizontally,
sometimes more than double the size of the

GUIDE

GETTING
STARTED

English text. Chinese-character-based languages such as Japanese, Chinese and, in
this case, Korean, often expand vertically,
since the characters are taller than Latin
characters. Font sizes may need to be larger
for other character sets. Allow for text
expansion in all user interface elements,
including field labels, field separators,
titles, user/error message areas, buttons,
checkboxes, radio buttons, drop-down lists,
table cells and text in images. Of course,
there should be little to no text in images.
All elements must be not only translatable but expandable and movable as
well. It’s not always possible to create a button length that makes visual sense in all
languages. Consider, for example, the
English word edit, which when translated
into German becomes bearbeiten. For some
screens, having a button large enough to
accommodate bearbeiten would not work
well for edit. Bear in mind, too, that other
languages do not abbreviate as extensively
as English, so abbreviation is not always a
workaround. Some input method editors
add an additional status line to the bottom
of a window, so keep this in mind when
choosing a window size.
The order of elements may need to
change, especially in sorted lists. If the product has a list of radio button choices in alphabetical order, that order will likely change in a
translated version. The tab order should also
change to match the visual order.
Order should be a consideration in the
user interface design. If it’s not necessary,
it’s easier to avoid forcing a particular
order. One of the more difficult designs is
indexing by letter of the alphabet. This is
quite a common design; but for products
being localized, it is not always easy to
translate into non-alphabetic languages. If
it appears, after examining other possibilities, that the index-by-letter design truly
makes the most sense, check with the localization team before forging ahead with the
design implementation.
Sentence order will change with different languages, so do not include a particular sentence order as part of the design.
Not only does the order change, but the
phrase breaks change as well, so simply
allowing reordering may not be enough for
a translation to look correct. For example,
it’s tempting to construct a calendar entry
edit screen to have:
However, most languages would have
to rearrange the fields, and some (in this
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case, the am/pm) are superfluous and need
to be removed.
Keyboard shortcuts may also need to be
manipulable. If the reason for choosing a
particular keyboard sequence is due to the
keys’ close proximity, then this may need to
change for different keyboard layouts. For
shortcuts using a mnemonic letter, these will
change with translations.
Variable elements or user input fields.
Fixed elements are not the only portions of
the user interface that change order or
expand with use in other languages. User
input areas also need more space for the
data they input. The key difference here is
that making the elements flexible for localization is not enough. English product is
often sold all over the world, and the user
interface included with an English product
must accommodate input data from all
over the world.
The most obvious design area is to
make sure input areas are large enough to
handle longer input text. This is a fairly
straightforward requirement. Consider the
Turkish Lira example, currently over
TRL 1,500,000 to USD 1.00 — and imagine
the expansion needed in a currency field.
Another expansion consideration is
the rendering of input text. The text area
needs to be not only long enough for more
and/or longer words, but also tall enough
for larger fonts.
More complex than expansion is the
consideration of universal data input field
structure. For example, if a product allows
the user to enter a date in a short format, how
should the input area look?

The problem with forcing a date format
is that it isn’t universal. Even dates themselves
aren’t universal, although it isn’t unusual for
products to limit their capacity to the
Gregorian calendar. But the mm/dd/yy format so common in the United States is not
used anywhere else and is very confusing. It is
better to allow a user in a known locale to
enter a date format commonly used in that
locale. If there is no way to know the locale,
then the only acceptable universal date format is yyyy-mm-dd. The separator may be
changed to a dot or possibly a slash, but the
rest of the fields must be in the specified
order. So the date input field might look like:

Another possible solution to the format issue is to provide users with a choice
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of formats, for example in a preferences area.
This way you can display the chosen format
next to the field and know exactly how to
parse the input date format from the user.
Of course, there is the story of the Japanese emperor date. One product allowed
for modification of the emperor name in
the date field, trying to make the product
as flexible as possible. The Japanese were
offended because that implied that the
emperor would die. The moral of this
story: universal design is a tricky business.
Other field types that should be considered very carefully are names, addresses,
company information, currency, measurement, numeric values and any other formatted data. Data formats are usually
locale and/or culture specific. Once again,
English product is sold all over the world,
so just making the arrangement localizable
is not enough. If the interface must be customized in order for the product to function properly, then create several locale
profiles that can be loaded based on the
user’s locale. Or, less optimally, make it
easily user customizable, and inform customers that they are expected to customize
the product for the locale.
One more very important consideration in layout design is orientation.
Consider what will happen in your interface
layout for a right-to-left language. If there
are controls, they may need to switch sides.
Titles, tables, table cells and similar elements
will need to be right aligned. Text on one
side of an image will need to move to the
other side. Some of these changes may need
to be dynamic, basing the orientation of the
layout on the locale or data language. One
trick to help visualize what a design might
look like in a right-to-left layout is to view
that design in a mirror. Orientation is often
so embedded in a design that suddenly having to accommodate a right-to-left language
requires a major code revision. Thinking
about it ahead of time will allow you to
serve more customers with less effort.

Command Line Inter face
The definition of command line interface (CLI) used here is something that a user
can type on a shell command line. Here are
some essentials to remember:
The command itself is not usually localizable, nor are fixed parameters.
The data provided as arguments to
commands and parameters may be in another charset, locale format or other localized
structure. Be prepared for all argument data.
Output of the command must be localizable. For example, even fixed data from the
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Myths and Misconceptions of Internationalization
Myth #1: Making user interface elements localizable is enough.
Many folks believe that making a user
interface element localizable is enough for
an international product. If it were, it would
mean that the product is modified for every
country where it is sold. This would include
Canada, the United Kingdom, Brazil, New
Zealand, Greece and dozens more.
Obviously no company localizes products
for every single country it sells into, or localization groups would be much, much larger
and their budgets would be significantly
bigger. Instead, companies sell the English
product all over the world, with the exception of a few large markets where localized
product is sold. Even the localized products
are sold into multiple countries; for example, French products are sold in Canada,
Belgium, Switzerland and parts of Africa. Yet
no one expects that there are multiple
French versions.
For this reason, the locale of the user
should be detected or determined in some
way, even if the user must be asked explicitly. Numeric formats, text formats, dates and
any other formatted data should appear in a
style that is used in that locale. Note that values must be handled carefully. For example,
if someone in Germany asks for a price and
the price is stored in US dollars, then there
are two possible methods of conveying the
value to that user.
The currency unit displayed is US dollars, but the numeric format of the actual
value is that of Germany: USD 250 467,10
The value is converted from US dollars
into German marks, and the value is displayed with the German mark currency
symbol, in a German numeric format: DEM
528 450,47
Even with the value expressed in US
dollars, the thousands separator is a blank,
and the decimal is a comma. If the US

thousands separator, the comma, is used, a
German user might well be confused about
the amount.
Formats should be locale sensitive, but
value units should only change if there is a
conversion.
Graphics are part of the universal
product approach. They are so expensive to
localize that no one usually bothers unless
there’s embedded text (which should be
avoided). Graphical images should be universally appropriate.
Myth #2: Translators choose the best
phrase in the target language.
Many folks assume the people translating the product will always choose the best
word for the context. The truth is, localizations run on tight schedules and low budgets. Translators usually translate text directly
in message catalogs, rather than as they
appear on the screen. They are not well
versed in product functionality, and there is
little time and expertise to perform thorough
linguistic checks of the text in the context of
the running software. They are usually paid
by the word, so volume is their watchword.
Imagine what happens to the translation in
this situation.
Myth #3: The code is in Java, and
therefore it’s internationalized.
Long before the advent of Java, there
was internationalized code. How on earth
did programmers manage this? The answer
is, internationalization was always possible;
it just took more effort. Java is written to
make internationalization much easier. It is
not impossible, however, to write Java code
that is not internationalized. In fact, it’s
pretty easy to write code that only supports
English in the United States in Java. So, even
Java must be carefully coded to support
international data.
Myth #4: The product has full Unicode
support and therefore is internationalized.

UNIX ps command has column headings.
Output text needs to be transformed (converted) into the native charset of the command window. Fortunately, this does not
usually apply to batch commands.
If the command parses output from
another command, be aware that this output
may be localized. Don’t rely on English string
literals which are not fixed names. Or force
the locale to be en_US or C for the execution
of that command, for example:

> env LC_ALL=fr date
vendredi, 6 octobre 2000,
18:24:02 PDT
> env LC_ALL=de date
Freitag, 6. Oktober 2000,
18:26:24 Uhr PDT
> env LC_ALL=it date
venerdì, 6 ottobre 2000,
18:27:23 PDT

Note that this locale change only works for
the command that follows it. The system and
shell environment variables remain unchanged.
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Like the Java myth, so goes the Unicode
myth. It is true that, like Java, Unicode support can make handling international data
much easier. But once again, code must be
written to manage data in different languages, in different locales, and, for the time
being, in different charsets. Ha-ha (did that
translate well?).
Myth #5: Administrative interfaces
and log messages don’t need to be
internationalized.
This may come as a complete surprise, but admins are people too. In some
markets, the admin interface must be
localized. What was done in the past in
localization is not necessarily what will be
done in the future. Whether or not a product gets translated is a business decision,
not a technical decision. Engineers need to
enable business folks to make the decisions necessary to sell as much product as
possible. This, in turn, makes the company more profitable, which raises the stock
price (well, sometimes) and everyone
benefits. Localization needs to be enabled
throughout the product.
Log messages fall into a special category of messages. They are usually not localized directly, but may in fact be indirectly
localized via a log viewer. When this is available, log messages need to be in a separate
resource file in order to be localized. For
this reason, log messages need to be localizable, but they need to be separated from
other messages so that localization knows
whether to translate them or not. If a message goes to both a log and the user interface, and the log messages are restricted to
English, then the message going to the user
interface should be retrieved from the localized resource file, and the message going to
the log should come from the English
resource file. English files should be shipped
with all localized products.

Documentation
There are two main components of
internationalization in documentation: 1)
including international configuration information on the product in the documentation;
and 2) structuring the documentation for
ease of localization.
The first component is all too often
neglected. Engineers sometimes know that
certain changes need to be made in various
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parts of the product in order to handle
international data correctly. For customers,
it’s not a big problem to make a few extra
configuration changes if that’s all that’s
needed to properly process their data, but
this information is usually not available in
the mainstream documentation. If it’s available at all, it’s in the README, or on a Web
site somewhere, or in a separate section in a
different book and so on.
The best location for configuring a particular component for international data is in
the document addressing the configuration
of that component. Have a subsection heading of International or something equally
obvious, but have it located with the rest of
the component documentation. In addition,
all the international configuration information for all the components can be gathered
together in a separate chapter called
International or something similar. Both
should be indexed under International. If
engineering has not provided the information, ask for it. Make sure special configuration needs for international are documented
for every component.
The documentation itself should be in
clear, straightforward, standard English. This
not only eases the translator’s task, resulting in
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a better translation, but also ensures that the
English product sold into other countries is
easily understood. Have a glossary documented, and make sure all the writers use the same
glossary. Be as consistent with the user interface as possible in terminology.
Be careful in choosing the software for
creating documentation. If the stylesheet uses
the latest features from the latest version, then
the translated versions may have to use a different stylesheet. Often word processing software support in other languages lags behind
the English version. Check with your localization representative for input on doc software.

Don’t change text from version to version
that doesn’t need to change. In other words,
even if the wording could stand some improvement, if the meaning is the same, don’t change
it. If text is changed in this way, usually to fix
typos and grammatical problems, make sure it is
clearly marked as not needing translation. Work
with the localization team on the best way to
manage this type of text.
Documentation can be the most expensive
portion of the entire localization cost, and yet
the product is not purchased because of the
documentation. It is important to minimize
localization costs wherever possible. Ω

More Information
The information on internationalization in architecture and design is somewhat
fragmented, with some of it appearing in
various Web pages, some in books, and some
in the heads of engineers. Try joining the
public internationalization discussion list
i18nprog@yahoogroups.com. Sign up at
http://groups.yahoo.com/group/i18n-prog
or send a blank e-mail to i18n-prog-subscribe
@yahoogroups.com.
The Sun Global Application Developer Corner has lots of information on
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internationalization, including the Sun
Internationalization Taxonomy Document,
a matrix form and description which is
designed to aid in assessing product
internationalization status, at www.sun.com/
developers/gadc
For information on Java 1.3 internationalization, see http://java.sun.com/j2se/
1.3/docs/guide/intl
For information on the International
Components for Unicode (ICU) library, see
http://oss.software.ibm.com/icu
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articles and news items in MultiLingual
Computing & Technology.
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