2002 3






20
inter-

nationalization

40

(1) COBOL

(@) 26

(b)

NAIST-1S-DT9761201 2002 3 7



(©)

(2) 10

EAGLE/4GL

OLTP

®3)

(@)
(b)

(©)
(d)

COBOL 4

4GL

TSS

GOTO



Studies on Japanese-based Programming Language
and its Internationalization *

Tetsuji Imajo
Abstract

20 years ago, programming languages have acquired an ability to handle
Japanese. Generalizing it to internationalization (i18n) many of i18n
facilities of each programming language were accepted as ISO standards.
Some programming languages allowed users to use user-defined words in
such multi-octet characters as kanji. Some new Japanese-based
programming languages have also been developed and used. In all those
languages, keywords and grammar are based on Japanese, but words have
to be separated by spaces. Non-separated (No wakachigaki)
Japanese-based programming languages have been researched by vendors
and universities.

In this paper, contents and results of author’s three following researches
on Japanese-based programming languages and its i18n are reported, and
an appendix includes survey of papers on their fields

(1) The author proposed the internationalization facility of COBOL by
generalizing the Japanese facility. The facility was decided to be accepted
as an International Standard. There were two goals need to be achieved
for this standardization: removing Japanese locality in order to obtain
world wide approval, and ensuring compatibility with the Japanese facility
used in existing user programs. The following principles allowed us to
make the specifications for internationalization that can be generally used
for long.
(a) The facility should accept any coded character sets used in the world.
(b) The operations for the newly introduced international data type should
be identical to those for alphanumeric.
(c) Features that already have been used widely should be adopted as the
core of the new COBOL internationalization facility.

*Doctor’s Thesis, Department of Information Systems, Graduate School of
Information Science, Nara Institute of Science and Technology,
NAIST-1S-DT9761201, March 7, 2002.



(2) About 10 years ago, the 4th generation languages (4GL) were used as
an efficient way to develop batch and online application programs. Our
4GL, EAGLE/4AGL, supported the Japanese-based syntax with wakachigaki
version, thus the 4GL programs are written and read easily in Japan.
EAGLE/4AGL supported environment-independent online application
program pattern to be used both OLTP environments and interactive
environments on mainframes. Now 4GL is not a main stream of application
development, but the idea of environment-independent pattern is still
important and efficient on today's open environments.

(3) Language specification of “Mahoroba”, Japanese-based programming

language with non-wakachigaki version, was developed by the author. The

design goal of this language was set to the following four points, and all of

them were confirmed to be achieved by coding tests.

(@) Source code in “Mahoroba” must be recognized as natural Japanese
sentence.

(b) Data structures and algorithms in common programming languages
should be able to be described with “Mahoroba”.

(c) For wide adoption, practical business application must be able to be
written by the language.

(d) Avoid supporting GO TO statement and the pointer variable which

have bad influences for software quality.

Each of these three researches describes the typical topic in the stages of
development of Japanese-based programming languages. Thus, these

researches should contribute to the future study in this field,

Key words: programming language, Japanese facility, multi-octet
character handling facility, internationalization, i18n, COBOL, the 4th
generation language, Japanese programming language,

environment-independent program pattern, online application program
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