Chapter 6

Introduction to Chapters 7-12

The second part of this dissertation, consisting of the next six chapters, describes
selected results of my research work over the past fifteen years. These results are
mainly technical and cover various areas of digital library interoperability.
Collectively, the work described in these chapters demonstrates the influence of the
library meme on digital library technology, especially on my early work, and the
movement away from the constraints of that meme over the years. Figure 23 illustrates
the chronology of these research projects and their association with digital library
research areas. The grey bars in the figure indicate research projects displayed on an
annual time scale, which is shown on the bottom. The number(s) displayed in each
grey bar is the chapter(s) in which the respective project is described. Finally, the
multi-colored, bordered rectangles that are connected by lines to the project bars

indicate the correspondence of the project to one or more digital library research areas.

Figure 23 - Research project timeline
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A summary of these research projects and their connection with digital library

architecture and other concepts described in this dissertation is as follows:

. Dienst/NCSTRL (Chapter 7) — the Distributed Interactive Extensible
Networked System for Technical Reports and the Networked Computer
Science Technical Research Library are a digital library architecture and
implementation that exemplifies many of the technical features typical of
the early work in this area that was strongly influenced by the library
meme. It includes notions of digital objects contained in institutional
repositories, a digital library-specific protocol for access to those objects,
structured metadata, federated search, and portals for search and access to

the contents of the library.

. Dublin Core (Chapter 8, Chapter 10) — is the most visible and widely
disseminated metadata vocabulary for digital information. The roots of the
Dublin Core Metadata Initiative lay in the belief that effective discovery of
web information could only occur if “simple” metadata records, authored
by everyday content creators, were attached to digital content. Perhaps
more than any other aspect of digital library research work, the focus on
Dublin Core and on bibliographic metadata in general demonstrates the

impact of the library legacy on digital library work.

. ABC/Harmony (Chapter 8) — is a metadata vocabulary and ontology that
incorporates semantic web concepts and moves beyond the constraints of
the simple Dublin Core model. Although it still demonstrates the influence
of metadata-centric thinking on digital library research, its emphasis on
events as a central ontological feature demonstrates an increased awareness

of the fundamental difference between the nature of digital information
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(e.g., its dynamic nature, its complex provenance, etc.) and the physical

information resources in traditional libraries.

Fedora (Chapter 9) — the Flexible Extensible Digital Object Repository is a
widely deployed system that combines digital library content management

with semantic web concepts and web services. In this manner, it effectively
bridges between the traditional library realm and many of the concepts that

underlie Web 2.0.

OAI-PMH (Chapter 10) — the Open Archives Initiative-Protocol for
Metadata Harvesting is a widely deployed infrastructure for harvesting
structured metadata from digital library and institutional repositories.
Experience with OAI-PMH has demonstrated some of the serious
shortcomings in the assumptions that underlie metadata-centric thinking in

the context of the web information environment.

NSDL (Chapter 10, Chapter 11) — the National Science Digital Library is a
multiyear, NSF-funded project that has produced a digital library
implementation built on the work in Dublin Core and OAI-PMH. Recently,
in recognition of the need to move beyond the rather limited “search and
access” principles of traditional digital libraries, work on NSDL has been
focused on Web 2.0 principles such as exploiting the knowledge of users

and incorporating context with content.

OAI-ORE (Chapter 12) — the Open Archives Initiative - Object Reuse and
Exchange project defines semantically-based data models and encoding
formats for the identification and description of compound objects (i.e.
aggregates) on the web. It demonstrates awareness that the representation

of information objects in digital libraries, eScience, and cyberinfrastructure
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must be fully integrated into the web architecture and compatible with Web
2.0 applications.
Each chapter is based on a published, reviewed paper contemporary to the time of the
respective research project. The citation to the paper is included at the beginning of

the chapter.

A newly written preface precedes the paper text in each chapter. This preface explains
the context of the paper within the overall theme of this dissertation - the evolution of
digital library research over its 16-year history, its basis in and divergence from the
library meme, and the influence of the evolving web context. In addition, the preface
includes an acknowledgements section updated from the original paper
acknowledgements, indicating collaborations in and funding for the work therein. A
horizontal line separates the present-day preface and acknowledgments text from the

original paper content.

The content of each paper is by-and-large identical to its original published form,
thereby preserving its historical integrity and demonstrating perspectives on digital
library and web issues contemporary to the time of publication. Therefore, the text
should be read with a temporal frame of reference corresponding to the publication
date of the paper (as stated in the citation). For example, a phrase such as “We are
currently exploring” in a 2001 paper indicates an activity in my research at that

publication date.

I have made some modifications to the original papers. Phrases with relative time
spans such as ““for the past three years” have been replaced with the exact years.
References to planned future work have mostly been omitted. Finally, most of the
illustrations have been updated for consistency and to bring them up to present-day

quality standards.
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