WorldScript: Difficulties of Multilingual Software Development
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This article describes the obstacles presented to users and devel opers of
mul tilingual software before the introduction of WrldScript.
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I nconveni ences to Users
For users worldwi de, the situation before Wrl dScript created severa
di sadvant ages:

e Del ayed delivery of new technol ogy
For users, the reengineering of the base system software into different
| anguages neant a delay in the delivery of local applications, |ocal system
sof tware, and hardware.

e Inconvenient or inefficient text-input nethods
Asi an custoners also require an easy-to-use and custom zabl e i nput net hod.
This ease of use can be achieved via in-line input, which integrates text
entry and display within a docunment, avoiding the constant appearance of the
bottomline window to enter text.

Because in-line input is nore intuitive, nany devel opers integrate it into
their products by bundling the input nethod with their application. However,
in the past, the only way to provide the necessary seam ess integration

bet ween i nput nmethod and application was to develop the two together. In
addition to increasing costs, this process also nmeant that every application
had to have its own input nethod. Users would have to | earn one input

nmet hod for working with a Japanese word processing program and anot her for
wor ki ng with a Japanese spreadsheet.

e Limted product selection
The delays and the difficulty inherent in localizing products neant that
many devel opers sinply didn't bother to enter sonme markets, limting the
availability of a variety of software and hardware products.

ot st acl es for Devel opers



For devel opers, the burden of devel opi ng on reengi neered software bases raised
sone roadbl ocks:

e Tine-consuning |ocalization
Even after the localized system software versions were avail abl e, devel opers
had to spend significant amounts of time nodifying the code in their
application software to support other |anguages. They also needed to
understand the code changes that were made in order to support a particular
| anguage in the systemsoftware. So, they couldn't apply the devel opnent of
| ocal i zed applications for one | anguage to anot her |anguage. There were
al nrost 30 different system software versions.

 Inplenentation of features in different |anguages
Certain features are difficult to inplenent in other |anguages. As an
exanpl e, fonts for the Japanese market can occupy nore than 7MB, conpared

with the 40K to 60K required for a typical Roman font. |In order to enter,
di splay, and print such a font wi th conparabl e performance, special

nodi fications nust be nmade to the base system software. In the case of
TrueType for Japan, these special nodifications were well integrated, but

they weren't part of the base system software.

e Conplicated upgrades
Each upgrade requires an entire new cycle of translation. System upgrades
or product revisions require developers to revise their in-line input nethod
as well as their application to support nore than 30 | anguages.

International Software Efforts at Apple

Before Worl dScript, Apple faced two nmjor international software challenges:

e Tine-consuning |ocalization
When Appl e introduced a new operating system |ocalization teans had to
transl ate and adapt that systeminto nore than 30 | anguages. This meant not
only translating the nmenu nanes and file nanes, but al so changi ng the base
system software to support right-to-left text or contextual forms. Most
previous system software rel eases required different base systemsoftware to
support each | anguage. Translations for non-Roman | anguages coul d take nore
than a year.

« Difficulty expandi ng narkets
This delay in devel opnent neant a delay in releasing both software and
hardware products, and nade it difficult for Apple to expand into new
mar ket s.

The Sol ution: Wbrl dScri pt

Worl dScript greatly reduces this international burden, bringing benefits to
users, devel opers and Apple alike. Wth WrldScript, the sanme systeml eve
support already avail able for Ronan | anguages such as English, French, Gernan,
and Spani sh is provided for non-Roman | anguages such as Japanese, Chinese,
Arabi c, and Thai



Al'l of the language support needs, including contextual formatting, two-byte
support, and multidirectional text capabilities, are provided via WrldScri pt
in a single systemsoftware version. Wth WrldScript, Apple can rel ease
"wor | d-ready" operating systens that support nost of the world's |anguages.
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