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Worl dScri pt: Background on Different Language Structures

Many | anguages have structures, witing directions, or al phabetical sorting
orders that differ fromthose of English. Al so, depending upon the geographic
| ocation, things such as the cal endar, date and tinme display, and currency
conventions can also vary widely. WrldScript deals with these different

| anguage and geographi ¢ software needs.

DI SCUSSI ON = - = = = = = =« = = x w o m ot o md e

From a software standpoint, |anguages around the world are divided into two
categories: one-byte and two-byte | anguages.

One- byt e Languages

One- byte | anguages are | anguages that require only one byte of menmory to fully
represent their character set. English and Spani sh are exanpl es of one-byte
Roman | anguages, in which Ato Z and 0 to 9 are the standard characters.

Arabi ¢ and Hebrew are exanpl es of one-byte non-Ronman | anguages. (The term non-
Roman refers to their different character set.)

The characteristic shared by one-byte | anguages is that their character sets
contain fewer than 256 characters.

Two- byt e Languages

Two- byt e | anguages are | anguages that require two bytes of nmenory to fully
represent their character set. The character sets of these non-Roman

| anguages can consi st of as nmany as 40,000 characters, which nmeans that they
require nore nmenory to store.

Two- byt e | anguages are al so characterized by nultiple character sets.
Japanese, for exanple, has both Kana, a phonetic |anguage of 300 characters,
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and Kanji, an ideographic |anguage with up to 40,000 characters. A phonetic
| anguage descri bes pronunciation. |n an ideographic |anguage, each character
has a specific neaning -—for exanple, a single Chinese character represents
the word sun.

Speci al i zed Text Entry and Display (Input Methods)

The Asian two-byte | anguages present a text-entry chall enge, because they
contain far nore synbols than can be easily typed directly froma keyboard.
The solution is to use an input nethod to enter text into their docunents.

The input technol ogy enabl es users to type the word phonetically in Kana (a
relatively linmted character set) and then map that to the Kanji character
that they ultinately want to enter. The input nmethod typically provides a
smal | wi ndow at the bottom of the screen that displays the typing. An anal ogy
m ght be if you were to type English by entering the pronunciation marks used
in dictionaries. After typing the phonetic description of the word, this
technol ogy woul d return the proper English word or a range of possible words.

Mul tidirectional Text

Roman | anguages are witten left to right. However, sone non-Roman | anguages,
such as Arabic, run right to left, and Asian | anguages, such as Japanese, run
top to bottom Languages can also require nultiple text directions, for
exanpl e, Japanese is witten fromtop to bottomand right to left.

Cont ext ual Forns

In English, certain character conbinations can formwhat are called |igatures,
or physical joins between adjacent letters. For exanple, in sonme old English
text you see "ae" shown as "a& Simlarly, in Arabic and Hebrew, the
appearance of a character is deternmined by the adjacent characters. Thai is
anot her | anguage that requires this type of contextual formatting.

Language Attri butes

Certain |languages require different fornmats for attributes such as their date
and time or currency synbols. These needs vary from sonething as sinple as

t he changing of a 12-hour clock to a 24-hour clock for French, to something as
conpl ex as changing froma G egorian calendar to a Lunar cal endar for Arabic

The I nternational Software Problem

System software can easily support Roman | anguages such as English and French
but support for non-Roman | anguages such as Japanese and Chi nese can often
require the reengi neering of the base system Previous approaches to this
probl em have tended not to be very user friendly. For exanple, sonme systemns
force users to type in English because the software won't support their

| anguage. In other cases, the software is localized to the | anguage, but
certain features sinply aren't inplenented. |In the case of the Mcintosh
before Worl dScript, support for non-Roman | anguages such as Arabic and
Japanese was added through a reengi neering of the Roman base.
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WorldScript is a set of integrated software technol ogi es that renoves many
barriers from gl obal software devel opnent, providing a sinplified platformfor

devel opers to create applications in multiple | anguages.
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