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Abstract

The World Wide Web (WWW) covers all
over the world. However, browsing func-
tion for documents in multiple languages
is not widely available yet for casual users.
From the viewpoint of digital libraries, func-
tions to display and input multilingual texts
are obviously crucial. Multilingual HTML
(MHTML) is a browser technology for mul-
tilingual documents on WWW. The authors
developed a display function of multilingual
documents based on the MHTML technol-
ogy. This technology was intended as a sim-
ple, light, easy-to-use and inexpensive tech-
nology to view multilingual documents via
the Internet. The authors have extended
it to text input function in multiple lan-
guages on off-the-shelf browsers. The new
technology gained by this extension is quite
useful to create an environment for end-
users of digital libraries where they are able
to view and search multilingual documents
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from any off-the-shelf browser. In addition
to the extended MHTML technology, this
paper shows an SGML-based full-text re-
trieval system which is developed using the
extended MHTML. It has a user interface
to input queries and to display results in
multiple languages.
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1 Introduction

The Internet and the World Wide Web
(WWW) are very important infrastructure
for digital libraries. English is widely ac-
cepted as a common language on WWW
for global communication, but on the other



hand, there are a huge amount of docu-
ments written in non-English languages on
WWW. It is obvious that functions to ac-
cess information in foreign languages as well
as English are crucial for WWW and digi-
tal libraries. From another viewpoint, since
libraries are inherently multilingual, library
information systems have to cope with mul-
tilingual library information. In the case of
library information systems handling Chi-
nese, Japanese and Korean (CJK) texts,
display and input functions for a large set
of characters containing non-standardized
characters is one of the key technologies to
build a digital library.

The authors have been working on a
browser technology named Multilingual
HTML (MHTML) to display multilin-
gual documents on an off-the-shelf WWW
browser even if the browser has no fonts
required to display the documents[4][5][7].
Since a document browsing function is real-
ized as a Java applet, users are required to
have only an off-the-shelf browser which is
capable to run Java applets, i.e., a browser
applet running on a browser. We have ap-
plied the MHTML technology to a gateway
service to view foreign documents and to
a multilingual electronic text collection of
folktales[2][3]. We have extended MHTML
to realize a text input function in mul-
tiple languages. We have implemented
a Japanese text input server which sends
a user interface applet to input Japanese
words/characters from a remote client with-
out any Japanese functions. Since the ex-
tended MHTML technology is designed in-
dependently of languages, it is extensible
to other languages. We have also applied
the extended MHTML to an SGML-based
text retrieval system, which is a full-text
database for documents written in multi-
ple languages and has a user interface built
based on the MHTML technology.
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2 Display and Input of

Texts in Multiple Lan-
guages

A display function of HTML documents and
a text input function on a client are the
most basic functions required to access in-
formation on WWW. However, these func-
tions for texts in foreign languages are not
always provided on a client. The MHTML
project had initially started to realize a
light, easy-to-use and ubiquitous environ-
ment to browse WWW documents writ-
ten in multiple languages on an off-the-shelf
WWW browser. We developed a viewing
function to display multilingual documents
on a client where fonts for multilingual texts
are not mnecessarily installed. Key aspect
of MHTML was that, even if a standard
character code set for multilingual texts is
widely accepted it is not practical to assume
that end users of digital libraries can afford
a complete set of fonts for the code set.

Text input function is crucial as well as
the display function for browsing documents
in multiple languages. The text input func-
tion is generally defined as a mapping to
a character code or a code string from a
user action on an input device, i.e., a sin-
gle keystroke, a combination of keystrokes,
a sequence of keystrokes, a mouse click, and
so on. Since inputted texts are usually dis-
played on a screen, the text input func-
tion requires a display function as well. In
the case of an ordinary Japanese text in-
put function, for example, a Japanese word
or phrase expressed in phonetic characters
(Hiragana, Katakana or alphabets) is con-
verted to an appropriate Japanese word
or phrase expressed in Kanji, Hiragana,
Katakana and/or alphabets. The charac-
ter code string emitted from the function
is displayed on a screen using font locally
installed. The phonetic expression in al-



phabets, i.e., transliteration, can be used
to input texts from a conventional ASCII
keyboard. The mapping function can be lo-
cated in the client or in a server connected
via a network, but the font has to be locally
provided. In addition, users have to set up
their local environments in accordance with
the requirement to input texts such as con-
nection to the mapping function and font
installation. It is difficult for an end user
who casually accesses foreign documents to
set up his/her environment.

3 MHTML

3.1 Basic Concepts

An MHTML server and an MHTML ob-
ject are the key components of the MHTML
technology. The MHTML server fetches a
document from a document server, converts
it into an MHTML object and sends the ob-
ject to a client with an applet to display the
object on the client. The MHTML object
contains the text string of the source doc-
ument, and a minimum set of font glyphs
required to display the text. (The character
string in the object is internalized object by
object, so that it can not be re-converted to
the source character code string.) Since the
applet can display all of the characters con-
tained in the source document using only
the glyphs sent from the server, the client
need no font for foreign languages. Figure
1 shows an MTHML object. The reper-
toire of the languages of the server primar-
ily depends on the set of fonts stored in the
font bank because conversion of documents
into ISO-2022-JP-2[6] standard is usually
straightforward.

MHTML also has the advantage that
it can display a document which contains
a non-standard characters. These non-
standard characters occasionally appear in
Japanese texts and they are called Gaiji
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in Japanese. A Gaiji can be assigned a
code and a glyph locally, but the code has
no meaning outside the local machine. An
MHTML server can display any character if
it is given its glyph and code. There are two
ways to make a Gaiji displayable on a client,
(1) to add new glyphs to a font file in the
font bank, and (2) to add a new font file,
which contains glyphs for a set of Gaijis, to
the font bank.

Extension of MHTML -
Text Input

3.2

Text search is a primary function for in-
formation access, i.e., text search in a
database and in a document displayed on
a screen. Text input function in multiple
languages is indispensable to realize text
search function in multiple languages. By
slightly extending the MHTML technology,
we have gained a framework for text input
in multiple languages from an off-the-shelf
browser. As illustrated in Figure 2, the ex-
tended MHTML object contains an iden-
tifier of character encoding and character
codes in addition to the components of a
basic MHTML object shown in Figure 1. A
source character code string can be repro-
duced from an extended MHTML object by
replacing every character in the internalized
text string by its corresponding source char-
acter code. The character encoding identi-
fier is required to make the reconverted text
conformant with the ISO-2022-JP-2 stan-
dard. Conversion to Unicode[8] is also pos-
sible. Based on the framework, we have de-
veloped a Japanese text input function for
an off-the-shelf browser running on a client
which has no Japanese text environment.
Figure 3 shows an outline of a Japanese
text input server based on MHTML. The
Japanese input server has been imple-
mented using a text input software called
Wnn and a user interface applet defined
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based on the extended MHTML. The text
input server (TI server) is located between
a client and a WWW server. The TI
server receives a Japanese word written in
a transliterated form and produces a list of
Japanese words. Figure 4 shows a user in-
terface applet to input Japanese texts. This
text input applet has a text input field to
type a Japanese word or phrase in translit-
erated form. The CONVERT button means
to send the inputted string to the Japanese
text input server. A list of words is returned
from the TI server and is displayed on the
left of the input field. A word selected by
a mouse click on the list is displayed in
the top line. Users can append additional
words/characters to form a complete word
or phrase for retrieval. The SUBMIT but-
ton means to send the character code string
displayed in the top line to a text search
function which uses the string for retrieval.
The Japanese texts displayed on the applet
are sent as an extended MHTML object.

4 An SGML-based Text
Retrieval System

We have experimentally developed an
SGML-based text retrieval system which is
designed to receive texts encoded in multi-
ple scripts. Currently, it can store and re-
trieve Japanese and ASCII texts, but it is
extensible to texts scripted in any charac-
ter codes. Its user interface is designed us-
ing MHTML in order to provide users with
ubiquitous accessibility to texts scripted in
multiple languages. Figure 5 shows the user
interface of the text retrieval system. The
window at the bottom is a text input win-
dow shown in figure 4. The window at the
top shows a list of hits gained by a retrieval.
A user can display a source text by clicking
on an element of the list.

Figure 6 shows the outline of the system
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configuration. It receives a text encoded in
a regional standard and converts it into the
[SO-2022-JP-2 standard. The text is con-
verted into a Unicode-based text to create
the index. And, on one hand, the text is
stored as it is. ISO-2022-JP-2 standard has
multiple character code spaces for charac-
ter sets of regional languages and defines
switching protocol between the spaces. This
feature is quite advantageous to use an ex-
isting document encoded in a regional stan-
dard in the internationalized environment.
However, this encoding scheme is disadvan-
tageous to make a text retrieval function
simple. On the other hand, since the flat
character space given in Unicode is advan-
tageous for a simple text retrieval function,
Unicode is employed as the basic encoding
scheme to build the index. The index is cre-
ated based on N-gram. Its user interface is
created using the extended MHTML. Thus,
this system provides a framework for re-
trieving texts encoded in multiple encoding
scheme (i.e., multilingual documents) with
ubiquitous user interface for retrieval.

5 Conclusion

The technology implemented as MHTML is
quite simple. The research of MHTML was
started to realize a simple, light, easy-to-use
and inexpensive environment to read and
write foreign texts in the WWW environ-
ment. The functions implemented in the
research have proved the feasibility of such
environment. We believe that the frame-
work realized in MHTML has potential to
change paradigm of text input and output
in a distributed environment.

The authors have applied the MHTML
technology to build user interfaces for an
electronic text collection, an OPAC and a
full-text retrieval system. They are also
collaborating with the internationalization
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Figure 5: User Interface of the SGML-based Text Retrieval System
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group of Dublin Core[l] to apply MHTML
for multilingual user interface for a meta-
data database. These application systems
require rather simple text-based user inter-

faces but not fancy ones.

To extend the

repertoire of languages, MHTML requires
fonts. Fonts of public domain are required
to extend services for not-for-profit services.
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