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Editor’s Message

Ikuo Nakata
Editor-in-Chief

This is the third issue of Advances in Software Science and Technology, an
annual journal published by the Japan Society for Software Science and Technology
(JSSST). The Society was founded in 1983 as a professional society dedicated to
the advancement of the science and technology of computer software.

Unparalleled progress in hardware technology has been a driving force in mod-
ern computer technology. It has dramatically improved the performance and reli-
ability, increased the level of complexity and sophistication, and created numerous
new applications for computer systems. Progress in software technology, on the
other hand, has been much more conservative. By and large, the volume and the
quality of current software production depend on the skills and dedicated crafts-
manship of programmers. With ever-increasing demand for software production,
our ability to build and use computer systems is now limited mainly by our ability
to produce software.

Advancing software technology requires active research effors toward scientific
understanding of software systems, organized efforts to improve the current practice
of software production, and drastic improvement of software education and training
programs. The JSSST was founded to provide leadership, to promote and exchange
ideas and experience, and to develop and organize concerted efforts in this direction.

The society has published a domestic bimonthly journal, Computer Software,
since 1984. This contains original technical contributions that are refereed by the
normal scientific review process. In addition, it contains survey papers, tutorials,
conference reports, and miscellaneous articles. The journal covers a broad range of
computer software. Topics featured in recent issues include algorithms, theory of
programs, programming languages and methodology, operating systems, computer
architecture, software engineering, artificial intelligence, and natural language pro-
cessing.

Advances in Software Science and Technology is the second journal published by
the JSSST. It is an annual publication with the same scope as Computer Software,
and is intended to give international exposure to the activities of JSSST and to
promote exchange of ideas and information among professionals and the public
world-wide. Each issue of the journal contains original technical contributions as
well as contributions that have appeared in previous issues of Computer Software
in Japanese. The JSSST forms a special editorial committee for each issue of this
journal; members of the committee for the third issue are listed in the front page
together with those of Computer Software.

Like the previous issue of the journal, this issue describes a variety of activities,
primarily in Japan. Software problems, however, are something we must all face

ix
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today; and international collaboration and exchange are absolutely necessary. We
very much look forward to publishing contributions from a wide variety of authors
in future issues.
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Prototyping a System of Writing Tools
for Japanese Documents

Kazuo Ushijima, Junji Hinami Jeehee Yoon Toshihisa Takagi

Summary. We have developed a system of writing tools called SUIKOU
that analyzes a machine-readable Japanese document textually and pro-
vides the writers with useful information for polishing it. The develop-
ment methods for writing tools for English could not be applied to the
development of tools for a Japanese document because of their features.
A prototyping method was adopted to develop SUIKOU. SUIKOU was
developed through the following four phases: (1) groping, (2) addition
and determination of functions, (3) improvement of efficiency, and (4)
modification of the user interface. This paper evaluates the prototyp-
ing method by describing the development process, functions, and user
interface of SUIKOU.

1 Introduction

The rapid progress in computer technologies has produced inexpensive word pro-
cessors for Japanese. Many Japanese documents are now being written with them.
However, they are used only for inputting, editing, storing, and outputting of doc-
uments; they do not support polishing these documents.

We have developed a system of writing tools called SUIKOU that analyzes a
machine-readable Japanese document textually and provides the writer with useful
information for polishing it. SUIKOU is a Japanese word that means the polishing
of writing.

Writing tools for English documents such as IBM’s CRITIQUE [4, 5] and
UNIX™ Writer’s Workbench [2, 3] are well known. The design goals of these
tools might be expected to be useful for designing and implementing Japanese
writing tools. But the functional specifications of those tools could not easily be
applied to SUIKOU because Japanese documents have some features that differ
from English documents. For example, Japanese has a large character set and in
Japanese sentences there are no spaces between words. We were not able to give
the precise specification of SUIKOU beforehand. Since it was difficult to develop it
using conventional methods based on the life-cycle model of software development,
we applied the prototyping method [6] to develop SUIKOU.

SUIKOU was eventually developed through the following four phases:

(1) groping, (2) addition and determination of functions, (3) improvement of effi-
ciency, and (4) modification of the user interface.

In this paper, we evaluate the prototyping method by describing the develop-
ment process, functions, and user interface of SUIKOU. Section 2 introduces briefly

Copyright © 1992 by Academic Press, Inc. and

1 Iwanami Shoten, Publishers.
All rights of reproduction in any form reserved.

ISBN 0-12-037103-0



2 Advances in Software Science and Technology 3, 1991

Lo

PIAGESCEHERC Y — v (M) (12, 131 (3BMRIGISE A 5 HAREXCEARIT L C 2Dt
BB IRIET 2 L ARME LIty 2T 4 TH B, TOBIRICEELT, e d S LHBRICES X
HIEMCEROIY, BREEHIN TS0 by A E Y IOFEARALL (111,

TO A E Y SIRENE TR RRRERO 2 HBICARITES (8] o EEohEVAE, AIFEIIERD
ERIEREEORDOVICHO OGNS ZE0FC, BERMERNEEIM Y 7 b o« TOBIRICRIHENZ &
HEC. MR KB L7 0 by A © 0 7 EBROME & O D B S IRITE & B0 B ARERINC I EIC
9L bDTHY, RACKRUTERM YR T LCES 5LV HRICIO v 27 LERR LI, ZOLHN
PR ST/ 7 8 9 = 7 OBGPIRETT - L BPIIBHIC O (o S aine s (81, 40,
Poanstioie lRk] OVe by 4 S o CRERS T VIRS O S B ARBR LI, £27C KAXT
W7 m 24 €2 7OBah S R OBIRBBEIEE > TENEILICLY, Ta by 4 Y I FEOK
#LCOMMREY ODTT B,

Fig. 1 An example of a Japanese document.

the textual features of Japanese documents. Section 3 describes the policy adopted
at the start of the development. Sections 4 and 5 give some functions of the first
and second versions of SUIKOU by using examples. Sections 6 and 7 describe the
improvement of efficiency and the modification of the user interface brought about
by the improvement. Section 8 presents the environment of the implementation.
Section 9 discusses the effectiveness of our policy and method.

2 Features of Japanese Documents

There are many differences between Japanese and European languages such as
English. In this section, we point out principal features of Japanese documents
from the viewpoint of designing and implementing SUIKOU.

(1) Japanese has a large character set:

More than 2,000 characters are needed just for daily use. Therefore, at least two
bytes are needed to encode a Japanese character. Although for a Japanese doc-
ument file, coding methods and file formats differ from one computer system to
another, a Japanese document is generally composed of a free mixture of passages
in two kinds of character sets: One is a set of traditional alphabetic characters
coded in one byte, and the other consists of Kanji, Hiragana, Katakana, and other
Japanese characters that are coded in two bytes. To solve the coexistence problem
of these two character sets, several methods are proposed: some of them use shift
codes, and the others use special coding methods to distinguish them.

(2) A Japanese sentence is composed of a nonsegmented sequence of characters:
That is, Japanese sentences have no spaces between words as English does. There-
fore, it is much harder to recognize words and analyze a document morphologically
in Japanese than in English. Figure 1 shows an example of a Japanese document.
KUTEN, a small circle, is ordinarily used as the end mark of a sentence. In some
documents “.” is used instead of KUTEN.
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3 Development Policy
We adopted the following policy while developing SUIKOU.

(1) SUIKOU processes an ordinary complete scientific or technical paper.

We aimed to develop writing tools that can process an ordinary complete technical
paper within a reasonable time. The size of a Japanese complete paper including
figures and tables, which is printed in seven to eight pages of a technical journal, is
usually about 10,000 Japanese characters (that is, about 20,000 bytes). Our tools
must handle a paper of this size within a short response time of, say, a few seconds.

(2) SUIKOU analyzes a document only textually.

It is generally regarded as natural that writing tools analyze sentences both gram-
matically and semantically and then provide the writer with useful information for
rethinking them. This means that writing tools are required to have natural lan-
guage processing facilities. Actually, IBM’s CRITIQUE [5] uses them to analyze
an English document. But natural language processing is a time-consuming task,
and the result of analysis may have ambiguities. To introduce natural language
processing techniques would probably violate the development policy (1). Thus, we
only adopted a textual analysis method that extracts information from a Japanese
document with no machine dictionaries or grammatical analyses.

(3) It is not a computer but, rather, the writer who polishes sentences.

This policy means that SUIKOU itself does not improve a Japanese document. It
only extracts information from a document so that the information can help the
writer find the sentences and words whose usage is improper. The information ex-
tracted by SUIKOU may contain unrequested information. But SUIKOU must not
miss requested information, because a user tends to examine only the information
provided by SUIKOU. For example, when finding sentences in the passive voice,
SUIKOU may extract nonpassive voice sentences, but must not miss any passive
voice sentences. The user can decide whether or not the information is useful.

4 First Version of SUIKOU

To begin with, we tried to make some prototypes of writing tools intended to be
useful. At first we developed these prototype on a mainframe FACOM M382,
whose architecture is compatible with that of the IBM370 and whose performance
is almost equivalent to that of the IBM 3090-200. These prototypes were written
in SNOBOL4 with Japanese text processing facilities, since SNOBOL4 is suitable
for developing prototypes of programs for text processing [8].

The first version of SUIKOU consists of the following four tools:

(1) SENTENCE

This tool analyzes a Japanese document, separates it into sentences by textually
searching occurrences of KUTEN, “.” | or carriage return code, and displays the head
part, end part, and length of each sentence in a line in the order of occurrence. The
end part of a Japanese sentence is important, because most Japanese sentences end
with a predicate. This tool is useful for discovering the monotonicity of the end
parts of sentences and indicating sentences that are too long.
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Fig. 2 An example of an output of SENTENCE.

Figure 2 is an example of an output of SENTENCE. In this figure, “*” and
“+” mean 20 and 10 characters, respectively. For example, “***4” indicates that
the length of the sentence is 70.

(2) KWIC

This tool makes KWIC (Key Word In Context) lists. As mentioned in Section 2,
written Japanese consists of three kinds of characters: Kanji, Katakana, and Hi-
ragana. This tool recognizes a keyword as a string of the same kind characters. A
KWIC list is useful for detecting misspelled words. Figure 3 shows an example of
an output of KWIC for Katakana strings. This tool supports checking the unifor-
mity of the expressions in Katakana character standing for words of foreign origin.
Katakana strings are mainly used for expressing words of foreign origin. Since it
is impossible to write pronunciation of foreign words exactly in Katakana, we use
several Katakana strings to express one foreign word. It is not desirable to use
multiple expressions for one foreign word in the same document.

(3) XREF
This tool cross-references keywords and the record numbers where they appear.

(4) PAREN
This tool points out the correspondence of parentheses and multi-nested parenthe-
ses.

5 Addition and Determination of Functions

The first version of SUIKOU revealed that some prototypes of writing tools provide
a writer with useful information for improving a document by analyzing it only
textually, although these prototypes have some drawbacks. For example, the tools
KWIC and XREF produce a lot of output, making it hard for users to find the



