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Sequencial Talks on the Multilingual Text Processing (1):

Multilingual Processing of Historical Scripts with the Current Scripts
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1. Introduction

In order to complete all the World-wide Comput-
ings, i.e, Digital Libraries, Voice Recognitions, Human
Researches, Museum Database, etc., an Intemationalized
and Multilingual Computing Environment (IMCE),
which can process all the scripts, including historical
Scripts is essential. POSIX Locale model [1] cannot sat-
isfy those above. By the analyses of all scripts, the
Waseda IMCE, named The System 1, was established as
an ideal solution for the computings beyond ISO specifi-
cations and national standards. The System 1 broke the
borders of Character codesets and differences of writing
styles/orthographies, and brought processings of the real
world (Fig. 1) by using of the real characters.
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Figure 1. Running System 1

The system 1 was provided by Global IOTMC Sys-
tem that realizes an overall Internationalized and Multi-
lingual Computing Environment including I/O, interpro-
cess communication, text manipulation, programming
languages and Intemationalized X11 (Waseda X11) with
interface compatibilities to National/International Stan-
dards {2]. By the discovery of the definition of Charac-
ter [3], the kemel of the system named Meta-Converter
System [3] not only absorbs dependencies of characters,
codesets, languages and others but also realizes general-
ized text processings with specific information of such
dependencies for advanced processing [4]. The system 1
is programmable to enhance codeset handling, Look &
Feel and text processing rules by adding Data Tables
which are compiled by Data Table Compilers.

2. Definitions of Internationalization and Multi-
lingualism

All text processings have been considered as orthog-
raphy and/or language dependent. But it was possible to
separate text processing into two types; 1) Language-
non-specific and 2) Language-specific [5]. And most of
text processings can be Language-non-specific by adding
a Character Specific Information into Character Repre-
sentation as WC [5]. Thus, basic text manipulations, i.g.,
insertion, deletion, search, etc., can be Language-non-
specific by such WC, which is a set of Character con-
verted form codesets with character specific information.
Therefore, Internationalization can be defined as pro-
cessing all characters in one set of characters with Lan-
guage-non-specific functions.

On the other hand, language-specific processings,
i.g., hyphenation, spell-checking, requires language
information in character itself. To operate such process-
ings for Multilingual Texts, it is clear that each character
should have language information [5]. Note that POSIX
does not require such language-specific processings.

Thus, Localization is a subset of Internationalization
and Multilingualism. But hyphenation and/or spell-
checking can be operate by simple filtering to extract
specific codeset(s).

3. Essentials of Characters

A Character was considered as a glyph or a
grapheme. But a unit to be processed as a character is
not a glyph or a grapheme (Fig. 2).
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Figure 2. Internal Structure of Characters

The Construction Rules can be defined to generate a sin-
gle set of characters by our researches [2, 4].
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A shape of a character, i.e., glyph, is changed according
to its position in a word and writing direction. Thus,
character specifies a set of glyphs. By this, a character
can be defined as a name of a set of glyphs (Fig. 3) [2].
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Figure 3. A Character represents a Glyph Set

Thus, function Drawing can be defined as selecting a
suitable glyph in a set of glyph. To select one correct
glyph by the function Drawing, writing conditions (at
least writing direction and position in a word) should be
determined.

4. Requirements to Be Realized
First of all, mixing all characters requires to draw
vertical and horizontal writing scripts (Fig. 4).
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Figure 4. Mixing All Writing Directions

Ogham Script is drawn from bottom to top (Fig. 5).
Thus, all four drawing directions should be supported.
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Figure 5. Ogham Drawn from Bottom to Top

Realizing Boustrophedon (Fig. 6) is essential for Classic
Greek and Hieroglyph.

o] sibaht £
SANCAIKO fawodico  (Left to Right)
MOMAOTIMA éuv vopuok (Right to Left)
PATEOLTO p&reos to {Left to Right)
gl‘MO)IOqﬂ Mpokvvn " {Right to Left)
r : Tl Thes L

Figure 6. Boustrophedon in Greek

The examples above are only major requirements
which should be realized at least. By such examples
above, it is clear that WC should have fields to specify
information for characteristics. Since the information
can categorize characters, it is possible to normalize call-
ing conventions of processing as function with
attribute(s) in the information [4]. Also it is now clear
that GUI for all scripts require combinations of rectan-
gles for specific directions in a Window.

5. Summary

It was possible to extract essential information from
historical scripts by the careful analysis. And the
researches to all scripts including historical scripts could
bring overall normalizations for calling conventions of
processing functions and GUL.

Using The System 1, new trials to set differences
among spoken languages and written languages can be
started. Especially Tibetan writing is far from current
spoken Tibetan. In this case, conversion from spoken
language to written language is a major point for voice
recognition. Spoken languages commonly contain older
languages that carry extra information for parsing.
Devanagari Scripts have special consonantal ligatures
that show such information. And natural conversations
often contain multiple languages.

Therefore, The System 1 permits us to process and to
research natural languages as they are.
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