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Abstract

The development of digital preservation has received much attention. In order to
make all the digital information systems be shared, retrieve the digital collections of
these content holders just via a union interface, and allow general public to access the

digital collection, creating an interoperable framework is a key point.

At previous, the most common method to solve the problem of interoperable
retrieval is Z39.50. However, the performance for using Z39.50 is not satisfying and
it is difficult to build flexible browse interface. Thus, the mechanism of
interoperable retrieval encounters constraints in making it popularity over the
community of digital libraries. In January 2001, Open Archives Initiative (OAI)
announced OAI Protocol for Metadata Harvesting to provide a practicable solution for
interoperable retrieval over digital libraries. OAI Protocol for Metadata Harvesting
applies two currently well-developed techniques, the Internet and Metadata, to make
an excellent balance between the reinforcement of functionality and the simplification
in implementing. Through OAI Protocol for Metadata Harvesting, the academic
resources released on World Wide Web can circulate boundlessly over heterogeneous
platforms, application programs, academic disciplines, countries and languages. In
this way, users will be able to get more abundant and accurate information more
efficiently. Currently, many academic organizations and universities have been
undertaking the theoretical study and system design of OAI framework. This project
intends to conduct deeper research and analysis on OAI theory for digital

preservation.

Keywords: Digital Preservation~Digital Library~Interoperability~Open Archives

Initiative~ Open Archives I nitiative Protocol for M etadata Harvesting ~ M etadata
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Interoperability Framework™ (2001) http://www.openarchives.org/documents/oai.pdf (10 January
2002)
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Request :

http://arXiv.org/oai2?verb=GetRecord&identifier=oai:arXiv:cs/0112017&metadataP
refix=oai_dc

<?xml version="1.0" encoding="UTF-8"?>

<OAI-PMH xmlns=http://www.openarchives.ore/OAIl/2.0/
xmlns:xsi=http://www.w3.0org/2001/XMLSchema-instance

xsi:schemalLocation="http://www.openarchives.org/OAI/2.0/
http://www.openarchives.org/OAI/2.0/OAI-PMH.xsd">
<responseDate>2002-02-08T08:55:46Z</responseDate>
<request verb="GetRecord" identifier="oai:arXiv:cs/0112017"
metadataPrefix="oai_dc">http://arXiv.org/oai2</request>
<GetRecord>
<record>
<header>
<identifier>oai:arXiv:cs/0112017</identifier>
<datestamp>2001-12-14</datestamp>
<setSpec>cs</setSpec>
<setSpec>math</setSpec>
</header>
<metadata>
<oai_dc:dc
xmlns:oai_dc="http://www.openarchives.org/OAI/2.0/0ai_dc/"
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemalocation="http://www.openarchives.org/OAI/2.0/o0ai_dc/
http://www.openarchives.org/OAI/2.0/oai_dc.xsd">
<dc:title>Using Structural Metadata to Localize Experience
of Digital Content</dc:title>
<dc:creator>Dushay, Naomi</dc:creator>
<dc:subject>Digital Libraries</dc:subject>
<dc:description>With the increasing technical sophistication
of both information consumers and providers, there is
increasing demand for more meaningful experiences of
digital information. We present a framework that separates

digital object experience, or rendering, from digital object

storage and manipulation, so the rendering can be tailored to

30



particular communities of users.

</dc:description>

<dc:description>Comment: 23 pages including 2 appendices,
8 figures</dc:description>

<dc:date>2001-12-14</dc:date>

</oai_dc:dc>
</metadata>
</record>
</GetRecord>
</OAI-PMH>
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23 Countries 110 34 10 61 10 16

F-S:  Number of submitted full papers

F-AF: Number of submitted and accepted full papers

F-AS: Number of submitted full papers accepted as short papers
S-S: Number of submitted short papers

S-AS: Number of submitted and accepted short papers

S-AP: Number of submitted short papers accepted as poster papers
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® \Wednesday 11 December, 2002 - Tutorials

0800

0900-1215

1330-1700

1800-2100

2000-2200

Registration

Tutorial 1a
Evaluating Digital Librariesfor Usability
(Christine Borgman: Univ. of California,

Los Angeles, USA)

Tutorial 2a
Digital Libraries: Theory and Practice
(Edward Fox: Virginia Tech, USA)

Registration

Pre-conference reception
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Tutorial 1b

Knowledge Management Systems: A
Text Mining Perspective

(Hsinchun Chen: Univ. of Arizona, USA)

Tutorial 2b
Dublin Core
(Stuart Weibel: OCLC, USA)



® Thursday 12 December, 2002 - Paper Sessions

0800

0900-1030

1030-1100

1100-1200

1200-1300

1300-1500

1500-1530

1530-1615

1615-1700

1700-1830

1830-2130

Registration

Opening Ceremony / Joint Keynote Address 1

Web Servicesand Web Integration
Serge Abiteboul, INRIA, France

Break

ICADL Keynote Address

Progresson Educational Digital Libraries

Jane Prey, National Science Foundation, USA

(Session chair: Hsinchun Chen, University of Arizona, USA)

Lunch

Paper Session la

Information Retrieval Techniques
(Session chair: Jieh Hsiang, National

Taiwan University, Taiwan)

Break

ICADL Invited Talk 1
From Digital Library to Digital

Government: A Case Study in Crime
Data M apping and Mining

(Hsinchun Chen, University of Arizona,
USA)

(Session chair: Christopher C. Yang,

Chinese University of Hong Kong)

Paper Session 2a
Data Mining in Digital Libraries

(Session chair: Christopher Khoo, Nanyang

Technological University)

City Tour enrouteto Gala Dinner

Gala Dinner (Alkaff Mansion)
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Paper Session 1b

Multimedia Digital Libraries
(Session chair: Tat-Seng Chua, National

University of Singapore)

ICADL Invited Talk 2
Challenges in Building the Digital

Library for the 21st Century
(Christine Borgman, UCLA, USA)
(Session chair: Sung Hyon Myaeng,

Chungnam National University, Korea)

Paper Session 2b

Special Purpose Digital Libraries
(Session chair: Li Jianzhong, Harbin

Institute of Technology, China)



® Friday 13 December, 2002 - Paper and Poster Sessions

0900-1000

1000-1030

1030-1215

1215-1315

1315-1500

1500-1530

1530-1615

1615-1700

1700-1900

Joint Keynote Address 2

Data Mining Technologiesfor Digital Librariesand Web Information Systems

Srikant Ramakrishnan, IBM Almaden Research Lab, USA

(Session chair: Raju Buddharaju, National Library Board, Singapore)

Break

Paper Session 3a
Digital Library Services

(Session chair: lan Witten, University of

Waikato, New Zealand)

Lunch

Paper Session 4a

Information Retrieval in Asian Languages
(Session chair: Hsueh-Hua Chen, National

Taiwan University, Taiwan)

Poster Session and Break

ICADL Invited Talk 3

Dublin Core: Process and Principles
Shigeo Sugimoto (ULIS, Japan)

Stuart Weibel (OCLC, USA)

Thomas Baker (GMD, Germany)

(Session chair: Robert Allen, University of

Maryland, USA)

Paper Session 5a

Metadata Issues
(Session chair: Vilas Wuwongse, Asia

Institute of Technology, Thailand)

Library Tours

51

Paper Session 3b

Digital Libraries for Community Building
(Session chair: Erich Neuhold, Darmstadt

Univ. of Technology, Germany)

Paper Session 4b

Building and Using Digital Libraries

(Session chair: Christine Borgman, UCLA)

ICADL Invited Talk 4

Building Digital Libraries Made Easy:
Toward Open Digital Libraries

Edward Fox (Virginia Tech, USA)

(Session chair: Shalini Urs, University of

Mysore, India)

Paper Session 5b

Algorithms and Protocols
(Session chair: San-Yih Hwang, National

Sun Yat-Sen University, Taiwan)



® Saturday 14 December, 2002 - Paper Sessions/Post-Conference Workshop

0900-1000 ICADL Invited Talk 5 ICADL Invited Talk 6

Examples of Practical Digital Libraries: Introduction of China Digital Library
Collections Built Internationally Using Project

Greenstone Zhang Xiaoxing (National Library of
Ian Witten (University of Waikato, New China, PRC)

Zealand) (Session chair: Zawiyah Baba, National
(Session chair: Lau Kai Cheong, National Library of Malaysia) )

Library Board, Singapore)

1000-1030 Break
1030-1215 Paper Session 6a Paper Session 6b
Human Computer Interfaces Digital Library Infrastructure
(Session chair: S. Sadagopan, Indian (Session  chair:  Shigeo  Sugimoto,

Institute of Information Technology, India)  University of Tsukuba, Japan)

1215 Closing of Conference

Post-Conference Workshop

Library and Information Science Education in Asia (LI1SEA)

1400-1515 LISEA Workshop Session 1

Roles and Opportunities for E-Learning in the LIS Curriculum

1515-1545 Break

1545-1700 LISEA Workshop Session 2

Standards for Accreditation: Thinking About LIS Program Accreditation in Asia
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Building an OAI-based Union Catalog for the National Digital Archives

Program in Taiwan

Chao-chen Chen
Associate Professor, Department of Adult and Continuing Education
National Taiwan Normal University
cc4073@cc.ntnu.edu.tw
Hsueh-hua Chen

Professor, Department of Library and Information Science

National Taiwan University

sherry@ccms.ntu.edu.tw

Abstract

On January 1* 2002, the National Science Council (NSC) of Taiwan launched a
National Digital Archives Program (NDAP). The first phase of the NDAP was
planned as a 5-year program, from 2002 to 2006. Many universities and research
organizations participated in this program, and major content holders in Taiwan,
including Academia Sinica, National Taiwan University, National Central Library,
National Palace Museum, National Museum of Natural Science, National Museum of
History, Historica Sinica, Taiwan Historica, etc. have also been involved.

In order to share and conserve all valuable collections, retrieve the digital
collections of these content holders via a union interface, and allow the general public
to access the digital collections in Taiwan, it is urgent to build a union catalog of
National Digital Archives. To design the union catalog of digital libraries, in
addition to the efficient mechanism of harvesting metadata, we must consider the
naming principle for digital objects and a persistent connection method between
metadata and the digital objects. In this article, we define the functions and the system
architecture of the OAl-based union catalog and explain the reason why the OAI
(Open Archives Initiative) protocol for metadata harvesting was chosen as the
mechanism for creating the Union Catalog of National Digital Archives Program in

Taiwan.

Keywords National Digital Archives Program Open Archives Initiative (OAI)
Naming Handle System Interoperability ~ Metadata
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1 Introduction

National Digital Archives Program (NDAP) is a major policy concerning digital
content after the proposal of knowledge economy by the Taiwan government. Current
participating units of the initiative include Academia Sinica, National Taiwan
University, National Central Library, National Palace Museum, National Museum of
Natural Science, National Museum of History, Historica Sinica, Taiwan Historica and
dozens of other academic groups. Therefore, how the resources within the digital
collection built by these units should be shared, how to allow users to search for all
data from the archive institutions from one single interface, and how to show the

public the entirety of the digital archive, remain very important issues.

In order to share the digital resources built by the respective units, the
construction of a union catalog is of priority importance. The second question is
how to show the digital objects of full text, image, sound, and visual through metadata.
Union catalog can be built on two models: one is a collective union catalog; the other
is a distributed virtual union catalog. The former has the advantage of offering better
search results, but also has the disadvantage of a high construction cost.[1] The
advantage of adopting a virtual union catalog is the low construction cost, but with
poor search results. In order to maintain the advantages of both models and avoid
their drawbacks, a new protocol for distributed harvesting of metadata — Open
Archives Initiative (also known as OAI) was born in the digital era. Open Archives
Initiative Protocol for Metadata Harvesting (OAI-PMH) provides a simple solution
for harvesting the metadata of different databases automatically, in batches, or in

different distributions, as well as constructs a collective union catalog.

2 Introduction to OAI-PMH

OAI was born in the meeting of Universal Pre-print Service that took place in
October, 1999 at Santa Fe by Paul Ginsparg, Rick Luce, and Herbert Van de Sompel.
The motivation for this creation was because different databases and systems were not
interoperable. Therefore, related data or data of different fields were stored in
different locations and not integrated, which limited the flow of data to be imperfect.
Representatives participating in the meeting regarded it necessary to develop an
interoperable standard structure for academic electronic pre-print and related digital
archives. Thus OAI was established. [2]

The original purpose of the OAI was for the interoperability between academic
electronic pre-prints. However, the interoperability problem encountered by digital
libraries was very similar to the aforementioned purpose, therefore in early 2000, OAI

expanded its applicability to digital libraries. In the Cambridge Meeting held by the
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Digital Library Federation and the Andrew W. Mellon Foundation in Harvard
University, the issue of how to send the archive data of digital libraries to the Internet
search engines was discussed. Representatives in the meeting (including professionals
from libraries and museums) reached the consensus that the key factor would be the
spread of metadata through interoperability.

In January 2001, OAI announced the Open Archives Initiative Protocol for
Metadata Harvesting (OAI-PMH) to provide a feasible solution for interoperability of
network resources. OAI-PMH used the technology of Internet and metadata with
excellent results in function strengthening and simplifying the implantation procedure.
[3]

OAI is a simple, easily designed protocol. Its main function is to provide the
front-end with protocol required for harvesting the necessary information from the
back-end repository. OAI elements include OAI Service Provider and Data Provider.
Therefore, the union catalog architects based on OAI-PMH mainly obtains metadata
from the data provider periodically by the service provider, and builds a collective
union catalogue. As OAI-PMH is an application protocol established in HTTP, so
its commands supply the back-end corresponding server programs via the variable
names and contents transmitted between the front-end and the back-end, based on the
results transmitted back after processing the variable contents, which must obey the
XML format regulated by the OAI protocol XML schema. Service Provider mainly
concentrates on maintaining the metadata harvested from respective systems, and add
value-add services on the obtained metadata. Data Provider mainly maintains the data
repositories, and supports the OAI protocol to obtain the data in the repositories. The

relationship is indicated in Figure 1: [4]
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Figure 1. Component of OAl-based technical architecture

3 Management of the M etadata and digital object links

Traditional union catalog does not handle metadata and digital resource links.

However, in the digital era, for union catalogue of a digital archive system, it is not
sufficient to find related titles, but must further link to the relevant digital files. In
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the Web environment, these links are mostly based on the URL mechanism. Though
URL is an easy and flexible mechanism, it is also unstable and unreliable, because
URL is composed of hostname, path, filename and the communication protocol that
obtains this file, such as http, ftp, gopher, etc. Once the server shifts, or path or file
name changes, URL cannot position accurately. Since the physical storage space for
the data is limited, a need will arise one day to move the data to other servers as the
data keep growing constantly. When we browse through web pages, HTTP v1.0/1.1
Error404 error messages often appear. This indicates that the intended connection
resource has been removed to prevent further employment. Therefore, the link
mechanism of network resources has always been emphasized, especially since the
digital libraries, digital museums and digital archives have become the research
direction. In related projects, this issue will definitely be handled. Links of digital
resources usually involve two questions, the first is the naming of digital resources,
and the other is connecting to the system where data is stored via the resource name.
The reason why naming resources becomes an important issue in network
environment, except for the aforementioned reasons, the following perspectives offer
several reasons justifying naming digital resources as an issue that cannot afford to be
neglected in a digital information system that wishes to archive data for an extension

period of time: [5]

3.1 Naming is an important factor from the viewpoint of digital data storage
management. For example, within any institution, more than one
department would undertake the task of digitalizing the data. Different
departments generate different types of files. If the naming method for
digital resources cannot be unified but based on independent assumptions,
problems of overlap, or different systems would arise. Identification would
become impossible after an extensive period of time, hardware resources

would not be easily distributed.

3.2 Also, as the digital resources of a region or a country become richer and
richer, the public would not be satisfied with searching databases one by
one, but prefer for a unified operation method. By this time, data of similar
fields may need to be gathered. If institutions all have a unified naming
method, problems of overlap, illegibility, deviation, difficulty in linking
titles to digital resources could be avoided.

3.3 Moreover, from the perspective of electronic commerce, a unique
identification code should be assigned to each digital resource. Take the
books, periodicals or audio/visual data for instance, unless there are ISBN,
ISSN, and ISRC codes, international selling of books, periodicals, or

audio/visual data will be extremely difficult. Now, when the data unit to be
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sold is a chapter, a figure, or a chart of a book, instead of the entire book,
the coding method requires details down to chapter, section, figure, chart,
and so forth.

If network data can provide a persistent naming method that cannot be changed
by modifications to the external storage devices, much convenience would benefit
applications of large amounts of network data. Every book on the library shelves has
its call number, which is given by classification number and author number, instead of
its shelf position. Every book has a unique call number. It is the link point between
collection records and books on the shelf. After a reader has found the collection
record, books can be located by its call number. Librarians do not have to change the
call number on the collection record even if the book is placed at another location,
because the code expresses a relative location, instead of an absolute location. If the
network resources have the unique identifier, or otherwise known as the file name,
instead of the absolute position, resource manager would be exempted from the need
to change the file name and path of the metadata due to changes of data storage
computers. Also, as a digital information system usually is not a closed linking system,
or the only database system, there will be more than one way to search the digital
resources. Therefore, each digital resource must have a unique name to facilitate file

builders and users to establish a link or access data.

As mentioned above, if the URL of the full text or multimedia files of the
metadata is recorded, then when the server name is changed, or the full text and
multimedia data location is changed, the found metadata would not be linked to the
digital file. Therefore, generally speaking, records in the metadata are usually the file
names of its digital file name (or called identifier), instead of the actual storage
position. Then, digital resource naming and analysis management system (or what is
called the identifier parser) manage the file names and the corresponding URL data.
This is what we call a resolution or a handle system, a mandatory part of the digital

library union catalog system.

Handle system analyses identifiers based on the distributed model, with several
possibilities at the client’s end. It would be a client end with this type of functions, or
a web browser with special plug-ins, or a regular client end that connects through a
certain proxy. Regardless of the circumstances, the client end will communicate with
the handle system by using the communication protocol defined by the handle system.
These communication protocols have already been formally defined, even produced.

The flow steps of the analysis can be briefly represented in the following chart:
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Figure 2. Work flow of handle system

As indicated in Figure 2, we can define the procedure of analyzing the
identifier into the following four steps (indicated as A through D on the figure

above):

A. When a certain client-end (for example, the web browser) has
encountered a need for analyzing identifiers (for example 10.123/456).
When this circumstance occurs in a particular hyperlink, or the reference
situation of a particular link, the client end will send the requirement for
analyzing the identifier particularly concerning the handle system
regardless on the Internet or individual intranet. As mentioned above,
this task can be directly completed at the client-end, or through a

particular proxy.

B. The handle system contains a collection formed by identifier services.
Every service includes at least a main server group and a certain number
of sub-server groups. Every server group is also formed by a certain
number of identifier proxies. The procedure of the analysis shows that
each server group duplicates all the identifiers that belong to the
identifier service. Among which, there is a unique service, the global
handle registry (GHR), which is responsible for indicating the naming
service of each region. Services of each region would also know how to

access the GHR. Such a relationship allows the request for identifier
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analysis to take place at anywhere, as well as directing the request to the
certain service responsible for analyzing the identifier.

C & D Every identifier is connected to one or many data values of a certain type.
In this case, the identifier 10.123/456 is connected to two types of data
value, one of which is the URL type data, the other a new type of
protocol named DLS. Such data would finally be transmitted back to the
client end for its reference. Yet, please note that the so-called various
data values of certain types could also be the same data type, for
example various URLs. In other words, a single identifier datum can
correspond to many URL data values for subsequent operations.
However, at the same time, the handle system would not make any
assumptions about the subsequent usage of these data. In other words,
the employment of these data is entirely based on client end needs. In
such circumstances, applications can be allowed to have maximum
flexibility to use the naming service provided by the handle system. In
this case, the client end can use the communication protocol of the data
values to position the network resources. Again, everything depends on

the usage purpose of the client end.

4  Function of OAl-based Union Catalog for the National Digital Archives
Program

In order to build the union catalog of the National Digital Archive Program
(NDAP), the program has invited several representatives that participate in NDAP to
form the OAI test-bed team, and build the union catalog of the national digital archive
with OAI-PMH and handle system technology. The initial phase will be participated
by National Taiwan University, Academia Sinica, National Palace Museum, and
National Museum of Natural Science. OAI-PMH is a simple and easily designed
protocol. However, some problems have not yet been considered by the OAI-PMH in
the actual union catalogue system design, for example how should the databases of
different units be connected, how to harvest digital objects through metadata, and how
to design the data service end interface. Here we will introduce the system provision
and system structure that we have defined for the national union catalog, including:
integrative function, service provider, data provider, handle system, system register,

system testing, and main system structure as shown in Figure 3.
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As shown above, the main functions of the union catalog include:

4.1 Metadata Harvesting and Maintaining
A. Harvest metadata periodically from each data provider to update the

metadata in the union catalog. Download criteria include set, date,

identifier and metadata type. Update frequency is subject to parameters.

B. It is equipped with data provider registration function, which maintains
basic information, upload metadata and schema through a friendly
interface.

C. Service provider is a system of web services, providing user search and
browse functions.

D. Service provider can save and maintain a more detailed metadata of each
archive institution with metadata cross-mapping function.

4.2 Browse

E. Access the type, creator, subject, date, place and repository in the
metadata and select this information as the category to browse.

F. Catalogue editing function should be a module that can discern processed
and unprocessed data.

G. Save the image file of every institution as thumbnails that are assembled

as a picture index allowing users to conduct searches based on Type,
Creator, Subject, Date, Place and Repository. The selected results will be

shown in thumbnails that link to the archiving institution, where a larger
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picture can be called up.
4.3 Search

H. The system provides field search, fuzzy search (including words with
identical pronunciation, synonyms, traditional and simplified characters),
and full text search.

I. Common search methods include simple search and advanced search.
Advanced field search includes title, type, creator, subject, date, place,
repository, etc.

J. The system has Boolean search, truncate search, and full search. Date,
type, place, format, repository or other criteria may be used to limit the
search range. Restrictions may be processed by clicks to free the users
from key-in the data.

K. Apart from a common interface in the integrative search, users can
choose to search data in only selective repositories. The found search
result will be presented in a common field, and can be configured for
linking with richer metadata.

L. The system allows the user to select the sorting sequence of data
presentation, which can be shown in pages. Available sorting methods
include relativity, subject, creator, date, and repository. The data can also
be presented in either text or graphs.

4.4 Full Record and Multimedia link management

M. The system should provide accurate full text or multimedia linking,
showing, or playing. Link mechanism includes a link that is
transformed into a URL through the handle system.

4.5 Authority and System M anagement

N. Service providers can limit the authority in various stages based on the
hierarchy of service provider, catalogue maintainer, general user, and data
provider log-on editors.

4.6 Other Expansion Function

O. The service provider can also be a data provider, providing Dublin Core
format record to communicate with foreign institutions.

P. With CCCII - big-5 » UTF-8 transformation function that transforms data
sent by different repositories into UTF-8.

Q. The front page can search and browse as well as integrate a search

function for Internet websites as a portal website.
5 Conclusion

Many digital libraries overseas have participated in the OAl-based union catalog,
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and many museum systems support the OAI services, for example the Bibliotheque
National de France, Great Britain Library, UKOLN, American Digital Library
Federation, UC Berkeley, etc. Therefore, OAl-based union catalog will be a
foundation for cooperating and communicating with foreign systems and our digital
archives initiative. Multi-language support should also be a focal point for future

development of our union catalogue system.
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