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Abstract

Digital Labrary is widely recognized as a key
1ssue for building knowledge and information
infrastructure in Japan as well as in other
countries. There are a numerous activities on
digital library in Japan. The aim of this paper

1s to overview the research and development of

digital libraries in Japan and at ULIS. This
paper firstly overviews the research and
development activities of digital library in
Japan, which include scholarly information
oriented digital libraries at the National
Center for Information Systems (NACSIS) and
university libraries, National Diet Library
(NDL), Ministry of International Trade and
Industries (MITI), and so forth. This paper
secondly presents the digital library service at
the university library of ULIS whose
important function is a subject gateway for
library and LIS related resources. Thirdly, this
paper shows other activities on digital library

at ULIS.
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1. Introduction

In Japan as well as in other countries, digital
library i1s widely recognized as a key issue for
building  knowledge and information

infrastructure. There are a numerous
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activities on digital library in Japan. Those
activities range in size from small-scale to
nation-wide, and in type from humanities
oriented digitization to information technology
research.

Research and development of digital libraries
can be classified into three categories,

- Collection development centered,

- Information technology centered, and

- User and social 1ssues centered.

Collection development activities mostly have
their basis 1n libraries or library related
organizations. In Japan, the important players
are university libraries and national
institutions such as National Center for
Science Information Systems (NACSIS) and
National Diet Library (NDL). Information
technology centered activities are mostly found
In  computer science laboratories in
universities and industries. The R&D area of
information technologies for digital library
covers quite broad range of technologies, 1.e.,
IR, OCR, document processing/understanding,
natural language processing, user interface
and visualization, intellectual property
handling, electronic trading, and so forth. In
Japan, there are no large IT centered R&D
project except the Next Generation Digital
Library Technology project by IPA and
JIPDEC [1]. User and social issues are quite
important for making digital libraries really
usable. However, from the suthor’s viewpoint,
they are not so dominant as the other issues.
Development of digital libraries and digital
collections will promote researches in this
aspect.



This paper surveys the activities on digital
libraries in Japan and at ULIS. It describes,
for example, R&D of information technologies,
digital collection development and digital
library services at libraries. Social issues and
user 1ssues, such as intellectual property,
ethical and privacy issues, are out of the scope
of this paper.

2. Digital Libraries in Japan — an overview

Digital collection development of scholarly
information is a central topic for the Japanese
library community. University libraries,
NACSIS, NDL are key players for digital
collection development. The Ministry of
Education, Science, Sports and Culture
(Monbusho) has funded six university libraries
to build and operate digital library services.
NACSIS has started the commercial digital
library service which provide journal articles
published by Japanese academic societies and
institutions. NDL 1s working on their new
digital library services which will be one of
important functions at their new library
Kansai-kan. National Museum of Ethnology is
working on the Global Digital Museum with
British Museum and IBM [2]. Agriculture,
Forestry and Fisheries Research Information
Center (AFFRIC) has their Network Library
System which provides various information
resources including full-text articles published
by the research institutes of the Ministry of
Agriculture, Forestry and Fisheries, and
information about WWW resources related to
their subject areas [3].

Digital library is widely recognized as an
important application area of i1nformation
technologies. IT research in the related areas
is active, e.g. filtering and dissemination to
support 1information access, multi-lingual
information retrieval and access, and so forth.
Information technology development for the
next generation digital library system at
JIPDEC 1s a large IT oriented project.
However, there is no other significantly large
scale research. Information-technology
Promotion Agency (IPA) had experimentally
developed a large scale collection of digital
images. This digitization project called
Electronic Library Pillot Project was
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cooperatively performed with NDL and
digitized about 10 Mpages [4]. BBCC, which is
a non-profit organization cooperatively
working with Ministry of Post and
Telecommunication to promote broadband
telecommunication network, has hosted
cooperative experimental research of digital
libraries [5].

Public libraries are seeking new ways to
provide digital information and Internet
access to their users. Aozora Bunko, which is a
voluntary activity, provides collection of
electronic text of Japanese literatures [6].

3. Ministry of Education, Science, Sports and
Culture (Monbusho)

3.1 Overview

Monbusho has been promoting development of
digital libraries and information environment
at university and college libraries, museums
and related institutions. These institutions are
important players in digital libraries, since
they have a large -collection of scholarly
materials suitable to digitization and a large
number of users, 1.e., researchers and students

[7].

In 1996, Nara Institute of Science and
Technology (NAIST) launched the first digital
library service among the Japanese national
universities. In July 1996, the Science Counecil
recommended to Monbusho that university
libraries need to enhance their functions and
digital information resources. In 1998, Kyoto
and Tsukuba universities started digital
library services at their university libraries. In
1999, three universities, Tokyo Institute of
Technology, Kobe Univ.,, and ULIS, started to
build digital libraries. The activities at
university libraries are described in section
3.3.

National Center for Science Information
(NACSIS), which maintains a
national academic backbone network and
databases including wunion catalog for
university libraries, is an information hub for
Japanese universities. NACSIS has been
working on a digital library project named



NACSIS-ELS [8][9] and has started the
commercial service of the NACSIS-ELS from

1999. NACSIS-ELS provides a digital

collection of journals published by Japanese
academic societies of broader subject range,
from the humanities to engineering and
medicine. The activities of NACSIS are
surveyed in the following section. '

Museums and related institutions such as
National Museum of Ethnology and National
Institute of Japanese Literature are working
on building digital collections and information
access environments.

3.2 National Center for Science Information
Systems (NACSIS)

As described above, NACSIS 1s a hub of

scholarly 1information for the Japanese
academic community. As of August 1999,
NACSIS-ELS provides more than 260 titles
published by 85 academic societies and
institutions’.

NACSIS Online Journal project (NACSIS-

OLJ) provides an integrated software
environment for authors, editors, and
publishes to publish scholarly journals online
[10]. It has potential to promote online journal
publishing not only by large academic societies
and 1nstitutions but also small ones which
cannot afford technologies for online
publishing.

NACSIS Test Collection for IR Systems
(NTCIR) 1s a project to build a large test
collection of documents to promote research on
IR including Japanese-English cross-lingual

IR. A competition-type workshop has been held
using the NACSIS Test Collection 1[11].

3.3 University Libraries

University libraries, especially national
university libraries have been playing a very
important role for development of digital
libraries in Japan as well as in other countries.

' The number of titles include titles already

availlable and those that will be made
available.
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Central part of the digital library development
at  umiversity  libraries 1s  collection
development. As universities differ in their
sizes, histories and the subject areas, the
features of the digital library reflect the
difference. The following paragraphs describe
the features of the digital libraries at
university libraries.

(1) Nara Institute of Science and Technology
(NAIST)

NAIST 1s a new graduate school specialized in
computer and information sciences, bio-science,
and material science. The digital library at the
NAIST library provides papers included in
and magazines, theses and
dissertations published in NAIST, video and
multimedia materials[12][13]. The research
and development section 1s building a video
collection of lectures at classrooms as a part of
the Internet University project which 1s a
cross-university research project with other
participating universities |14]

(2) Kyoto University

An experimental digital library called Ariadne
had been developed in Kyoto University prior
to the development of the operational system
[15]. Ariadne had advanced features such as
machine translation between Japanese and
English, retrieval functioned enhanced with
document structure, and so forth. In 1998,
Kyoto University Library started the
development of their operational digital
library [16]. Kyoto University digital library
provides a digital collection of cultural
heritage materials and a collection of
publications produced by university members.
From a technological viewpoint, this digital
library has advanced retrieval functions; for
example, contextual search based on a
hierarchical structure of a table of contents of
a document, search by terms automatically
translated between Japanese and English, and
so forth.

(3) Tsukuba University

Tsukuba University Library started their
digital library service in 1998. The central
function of this service 1s to make materials
published 1n the university accessible via the
Internet. Their digital collection i1ncludes



dissertations and other material on campus. It
also includes historical materials digitized in
high resolution format, i.e. 1100 dpa.

(4) Tokyo Institute of Technology (TITech)
TITech is a large institution specialized 1n

science and technology. The TITech Library
has been appointed as a hub library to collect
science and technology (S&T) publications, e.g.
journals, magazines and proceedings. The
digital library at TITech library is oriented to
S&T materials, i.e., journals and proceedings
in S&T areas, dissertations and technical
reports published on campus. A subject
gateway service for S&T resources 1s also
included as their central function.

(5) Kobe University

Kobe University Library is planning to provide
a digital collection of Kobe Quake materials,
economics resources, and other rare historical
materials. The most significant feature of this
service would be the Kobe Quake collection.
The collection will include various kinds of
materials related to the quake, which include
books, magazines, brochures and pamphlets,

posters, photographs, maps, videos, and so
forth.

(6) University of Library and Information
Science (ULIS) |
The Digital Library service at the ULIS
Library (ULIS-DL) started in February 1999.
The principal purpose of ULIS-DL is to build
up a subject gateway for LIS and libraries,
which provides a collection of metadata of
information resources in LIS and for libraries.
The metadata is created based on Dublin Core.
ULIS-DL. is also designed to provide a
collection of digital resources, e.g. scholarly
materials published on campus, lecture notes
and course materials, databases, and so forth.

ULIS-DL is described in more detail in section
6.1.

(7) Other University Libraries

University libraries are making large efforts to
provide information resources via the Internet
for on- and off-campus users. For examples,
University of Tokyo Library provides metadata
of academic resources, Hokkaido University
Library provides Northern Studies Collection,
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National university libraries in Kyushu are
working together to promote digital library
services as the regionally organized
cooperative services, and so forth. Thus,
university libraries are promoting digital
library services and the amount of digital
resources are increasing. In parallel with the
promotion of those digital library services, it
has been recognized as an important i1ssue to
promote collaboration among the libraries and
to share information, especially metadata.
Some meetings have been held to exchange
information, know-hows, and 1deas for future
collaboration.

4. National Diet Library (NDL)

Like national libraries of other countries, NDL
is an important player in the Japanese digital
library community and for international
cooperation. For example,

- Digital library will be one of the key
functions for their new library Kansai-Kan
[17][18],

- NDL has been working on the digital library
at the International Library of Children’s
Literature, and

- NDL is a core member of the G8 digital
library program.

Kansai-kan is a new branch library planned to
open in 2002. It is located in the Kansai
Science City near Osaka and Kyoto, which 1s
500 km west from the main library of NDL 1n
Tokyo. Digital library is one of the core
functions of Kansai-kan to cope with
decentralization of holdings, staffs and users
and to enhance service quality for domestic
and international users®.

NDL will found the International Library of
Children’s Literature in January 2000 as a
branch library of NDL [20]. The library will
collect domestic and foreign literature for
children and related materials. It will have
digital archive and digital museum for the
children’s materials, which will be made
accessible via networks. NDL has carried out a
pilot project for the children’s library in 1995

2 Documents on digital libraries published by
NDL are accessible on WWW [19].



and 96. The pilot project included the

bibliographic data of about 40,000 volumes of

juvenile books published before 1976, digitized
data of about 9000 volumes which include
books published before 1950 and picture books
published before 1955. Experimental systems
were also 1ncluded in the pilot; they are
multilingual picture books for the Internet
with oral narration, and an 1mage-based
navigation system to help children find and
select books.

NDL’s digital library projects has potential to
promote not only development of information
technologies and digital collection but also
development of social systems such as legal
deposit of electronically published materials,
intellectual property and economic models for
libraries and global user services.

5. Ministry of International Trade and
Industries (MITI)

The Information-technology Promotion Agency
(IPA), which 1s conducted by MITI, had a
cooperative project with NDL on a pilot digital
library which 1ncludes a large collection of
digitized materials and a union catalog for
public libraries. The digital collection includes
about 10 million images of materials ranging
from old rare manuscripts to books published
during the World War 11 and comics published

in 60’s and 70’s. In 1998, development of the
digital collection has been completed.

IPA has an R&D project for new generation
information technology for digital libraries.
The project 1s being carried out by the Japan
Information Processing Development Center
(JIPDEC). JIPDEC has been working with
information and computer companies to
develop new technologies for DL and a
prototype digital library system which 1s an
integration of the new and existing
technologies. The purpose of this project is to
find an software architecture and application
technology for a large scale digital library
system, e.g. NDL’s digital library. The R&D
topics 1nclude basic system architecture,
agent-based software architecture, advanced
information retrieval technology, digital
document technologies, human i1nterface,
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intellectual property right management, and
system integration.

6. Digital Library and Related Activities at
ULIS

6.1 ULIS Digital Library (ULIS-DL)

ULIS-DL 1s designed to provide a collection of
metadata, a collection of primary resources, a
system environment to create digital materials
in various kind of information media, and
information access environment in reading
rooms [21].

As described previously, the subject gateway
service 1s the primary function of ULIS-DL.
We collect resources and create metadata
records of the resources. The major resources
are WWW documents contained in the WWW
sites of libraries and LIS-related institutions.
The metadata element set, called ULIS Core
(UC), 1s defined based on the 15 Simple Dublin
Core elements with small extensions. The
extensions are character code and country of
publication as primary elements, and
pronunciation information as a sub-element of
every element. The metadata records are
basically created for every document object
collected by a crawler.

From a technological viewpoint, the gateway
requires an integrated support environment
for producing and maintaining the metadata.
In ULIS-DL, a resource collected by the
crawler 1s given to a software which
automatically extracts information from the
resource and creates a metadata record based
on UC. The automatically created metadata
record, which 1s called metatile, i1s given to a
human cataloger. The cataloger creates a
metadata record for the source resource
viewing the metafile and the resource. The
created metadata record 1s added to the
metadata database after approval by a
manager. The system has a set of support tools
for maintaining the metadata records, e.g., to
check 1f a URL written in a metadata record is

valid, to check i1f a source resource 1s updated,
and so forth.

Language 1s obviously a crucial 1ssue for this



system since WWW resources of our interests
are published in various languages. We mainly
collect resources written in Japanese and
English. Most of the metadata 1s written in
Japanese. The user interfaces for retrieval
have machine translation functions between
English and Japanese for users who do not
understand Japanese.

6.2 Promotion of Information Exchange on
Digital Libraries

Digital Library Network (DLnet) was
launched 1in ULIS 1n 1994 as an activity to
promote information exchange and knowledge
sharing among researchers, developers,
practitioners and users who have interests in
digital libraries, and to build up a forum to
discuss digital libraries and related matters
22]. The series of Workshop on Daigital
Libraries (DLW) have been held mostly at
ULIS based on the DLnet. 15 workshops have
been held since August 1994. The 12™ and 15%
DLWs were held at Asian Institute of
Technology (AIT) in Thailand and NAIST,
respectively. The workshop language of all
DLWs except the 12" DLW was Japanese. The
12" DLW was held as a part of the
International Joint Workshop on Daigital
Libraries 1998 which was organized by AIT,
Kasetsart University, and the Thai Library
Association. On the other hand, the
international symposia on digital libraries,

ISDL’95, 97, and '99 have been hosted at ULIS.

At these symposia, we had speakers from
North America, Europe, Asia-Pacific and
Japan. Most of the papers published at these
conferences are accessible via WWW.

6.3 Multilingual Browser for WWW
Documents (MHTML) and Japanese
Oldtales Collection in Multiple Languages

A browser technology to display multilingual

HTML texts on off-the-shelf browsers has been
developed 1in ULIS [23][24][25][26]. Users can
display foreign language texts on their own
browsers without installing fonts for the
foreign languages. The technology, which 1is
called MHTML, has been enhanced to provide
multilingual text 1nput functions, e.g., a
Japanese text input function from a client
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machine that has no built-in Japanese text
input function. Since the MHTML browser has
been 1mplemented as a Java applet, the
browser 1s platform independent and users can
ubiquitously access foreign or multilingual
texts via MHTML running on off-the-shelf

browsers.

A collection of Japanese old folktales written in
multiple languages has been bult using the
MHTML technology[27][28]. As of August 1999,
11 tales in 11 langauges, the collection
includes 10 Japanese popular old tales, eg.,
Momotaro, Issunboshi and Cracking Mountain,
and one tale written by a volunteer author.
The languages include European languages,
such as English, French, German, and
Spanish, and Asian languages, such as
Chinese, Korean, and Japanese. The old tales
were chosen from well-known tales and
originally written by volunteer authors, and
then translated by volunteer translators. This
type of activity could not be accomplished
without the global information access and
international collaboration via the Internet.

Dublin Core Metadata Element Set 1s a
metadata element set defined for resource
discovery on the Internet. Metadata
description in multiple languages 1s widely
recognized as an important issue for global
resource discovery in the Dublin Core
community. As a first step, the working group
on multiple languages (DCML) 1s developing a
registry of reference descriptions in multiple
languages [29]. The MHTML technology 1s
used to display the reference description in
multiple languages on off-the-shelf browsers

[30].
7. Summary

We can find many activities related to digital
library other than those described in this
survey. The activities 1nclude R&D of
information technologies for digital libraries,

~digital collection development, and so forth.

We can also find collaboration effort among
libraries to share resources and 1ideas.
However, collaborative efforts by IT
researchers and libraries are rarely found. The
author believes  collaboration  between



researchers and practitioners of IT and library
1s crucial to promote digital library.

ULIS-DL 1s still in the beginning phase, but
the following 1ssues are crucial for further
development,

- evaluation of quality and wusability of
metadata, ‘

- research evolution of metadata
description scheme, 1.e. Resource
Description Framework and sub-elements
for qualified description of metadata, and

- collaboration with other libraries and
subject gateways 1n Japan and 1n the world.
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