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ABSTRACT

This thesis examines the strength of Extensible Markup Language (XML) technology and
explores the impact of the implementation of XML in three digital library initiatives which are
used as case studies by examining in depth their digital library development.

In part I, metadata issues are covered and the different kinds of metadata and metadata
systems available for use in digital libraries are evaluated. Different models of storing the data
and their relationship with XML are evaluated. The role of SGML in the early development of
digital libraries is covered. To illustrate data manipulation, the author experiments with a digital
library of images and their evaluations which use an XML-aware relational database. This part
also concludes content management of both text and non-text which have used XML or may in
the future move towards XML.

In part II, three case studies are examined and the results of interviews done by the
author when visiting them assist in a detailed evaluation of the three examples. The three digital
libraries are: the Library of Congress National Digital Library Program (NDLP), the University
of Michigan Digital Library Services (DLS) and the Perseus Digital Library (PDL). Each digital
library is evaluated in depth taking into account the digitization processes used, the metadata
systems they employ and how the metadata are created, and the delivery systems. The HTTP
usage statistics of the three case studies are also analyzed. The on-going work required for the
maintenance of the digital libraries, managerial aspects relating to staff management,
information on users and their usage and organizational aspects are covered and evaluated.

The author evaluates in what ways in each of those aspects the use of XML could benefit
the digital library’s development. The thesis finishes with a number of recommendations that

could be taken up by digital libraries to their benefit.
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Part1

Chapter1

Introduction

This thesis examines the impact of XML on digital libraries. In order to set the context for the
research, this Chapter will provide a brief definition of digital libraries, an analysis of their
function in relation to traditional libraries and a description of XML. In addition, it will discuss

metadata. We will see how XML can enhance metadata.

1.1 Context and Description

Digital libraries _

Libraries, archives and museums collect, organize and provide access to materials, both textual
and non-textual, which document culture and creativity. The collections held in these
organizations connect us to our ancestors and preserve our cultural and intellectual record for
future generations. Potential users come from the widest possible range of disciplines, ages and
cultures. Within the past decade, the World Wide Web and other developments in the online
environment have proved able to erase the boundaries of time and place so as to enable users to
access, from a distance, information that has hitherto been available only through print or other
formats, temporary or permanent exhibits, or to individuals (often accredited scholars) with
special permission to visit an institution and examine the materials on site. Overcoming these
barriers by using digital libraries has enabled new and wider audiences to access resources and
to construct their own contents for the purposes of research, education and enjoyment. However,
further barriers could have been placed in the way of the working of these new digital systems,
had not markup standards been developed and become universally accepted: these issues are

discussed in Chapter 2.

Although digital library development issues identified in this thesis might be applicable to all
types of digital libraries, I concentrate attention on those digital libraries established by the
academic and research sectors. Not being commercial, they were more open to being the subject

of this research and pose greater challenges because of their wider range of materials.
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Chapter 1 Introduction

The definitions and purposes of digital libraries are discussed in Chapter 3 but, as a brief
introductory statement, it is worth noting that the term “digital library” was defined by Vice-
President Albert Gore as an aggregate, implying electronic access to many sources of digital
information [Information Infrastructure Task Force, 1994]. The collection, organization and
provision of access to materials, which is the role of the traditional library, are, in my view,
complemented by the work of digital libraries. Since the predecessor of the Internet, the United
States government Advanced Research Projects Agency NETwork (ARPANET), was
established in 1969 [Feizabadi, 1998] and the World Wide Web was created in 1989
[Berners-Lee, 1989], new technologies have become widely available. This has given an added
dimension to the kinds of materials which libraries, museums and archives can make available,

and has revolutionized the ways in which such institutions are used and organized.

Some regard the World Wide Web as a huge digital library, albeit a badly organized one in the
view of librarians, though many researchers coming from the computing science disciplines,
particularly the usability studies area, have a tendency to take it as given that any digitized
collection, however organized, is a digital library [Rauber and Tjoa, 2001]. In some contexts, a
digital library is a collection of materials which, having existed in a traditional format, have
been digitized for a number of different reasons, for example to make them more widely
accessible or to enable a different method of using the materials. Increasingly, though, digital
libraries will include materials that never existed in any other form; these materials are now
referred to as “born-digital”. Nevertheless, as time goes on, it is likely that digital libraries will
be increasingly involved in digitizing pre-existing materials. This is especially true in the
Humanities, where there are large corpora of printed materials, such as original texts from the
past, which are the core of their disciplines. These will provide, if digitized, added value in
terms of their increased accessibility to their audience and also provide additional possibilities
and problems for preservation. These points are particularly important in the digital libraries I
chose as case studies for my research. For this reason, this research has omitted the area of the
born-digital and concentrated rather on questions relating to the digitization of pre-existing

materials

Digital libraries may be restricted by being on an Intranet or even on one computer only, or on a
compact disk held at a particular location. However, the Web-based digital library can go
beyond the traditional library and provide direct, immediate location and access to library
materials without the user having even to visit a library or use a traditional catalogue. Easier and
faster access to the World Wide Web permits access to large amounts of materials useful to

scholars and researchers, though this is not always easy to find. These new tools and

17



Chapter 1 Introduction

technologies have expanded areas of scholarship, as well as enhanced the means of conducting
research. To put it another way, these systems are beginning to contribute much towards the
development of the information age. The possibility exists for rich mixed-media formats of
digital materials to be transformed and connected into applications for education, providing

significant tools for teaching, learning and research in an academic environment.

With the digital library acting as an information depository, there are many challenges
concerned with the description of objects and repositories, interoperability and collection
management. The underlying value of digital resources to the users will depend upon the quality
of the contents, the organization, the data management systems and the presentation of the data.
These mainly depend on issues of metadata and interoperability. Digital libraries suffer without
solving the problems. The challenges of metadata and interoperability are now being
investigated in the context of the latest technology, the Extensible Markup Language (XML),
and these initiatives are being developed in the infrastructure provided by the XML

environment.

Greenstein and Thorin [2002] wrote about three ages of the digital library: the Young Digital
Library, the Maturing Digital Library and the Adult Digital Library. The Young Digital Library
is obsessed with defining its mission, with securing funding, determining who are the right
people to lead it and own it and its position in the organization which is, willingly or unwillingly
or even unknowingly, its host. The Maturing Digital Library begins to think about its users and
improve its internal management, both its technical organization and its management structure.
To do this, it looks more carefully at optimizing the systems architecture. The realization comes
about that no digital library can expect to do everything it needs to for its users single-handed,
so it begins to long for standards. At this stage, it thinks about future proofing. One feature
which has posed a challenge for the development of digital libraries is the need to ensure that
any digitization undertaken will not become obsolete with the resulting loss of all the effort that
has been put into the preparation and digitization of the materials. So, many initiatives have not
even started but are waiting for a lead. This challenge caused by the need for standards and
recommendations is beginning, as we shall see, to lead implementers to consider XML seriously.
This is the stage which has been reached by the more advanced digital libraries that I saw while
doing my research. The standards and recommendations, including XML, are still under
development and have a long way to go before the digital library reaches the adulthood
characterized by Greenstein and Thorin.
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