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• Legal Protocols for Copyright
Management:  facilitating open access
to research at the national and interna-
tional levels (OAKLAW)

• Dataset Acquisition, Accessibility and
Annotation e-Research Technology
(DART)

• E-Security Framework for Research
• Regional Universities Building

Research Infrastructure
Collaboratively (RUBRIC).

Most of these projects are in an early
stage of development, and have not yet
produced any substantial results. The

DART project has, however, developed
and demonstrated sophisticated annota-
tion services for communities including
protein crystallographers, climate mod-
ellers and social scientists. Figure 1 illus-
trates a screen shot from the secure anno-
tation system developed by the
University of Queensland to enable col-
laborative annotation of 3D crystallo-
graphic structures.

Apart from the ARIIC-funded projects,
there are a number of additional DL
research projects being undertaken
within Australia that are specifically

focusing on preservation. The National
Library's PANDORA project is investi-
gating digital preservation technology.
In addition, the PANIC project at the
University of Queensland is investi-
gating automatic obsolescence detection
and notification services, and the appli-
cation of Semantic Web/GRID services
to the discovery of optimum preserva-
tion services.

Please contact: 
Jane Hunter
University of Queensland, Australia
E-mail: jane@dstc.edu.au

After about fifteen years of Digital
Library (DL) research, development and
deployment the research community is
now well versed in the successes and
weaknesses of the field. Until now a
pragmatic approach has been adopted in
developing systems via specialized
methodologies, usually by adapting
techniques borrowed from other disci-
plines.  This approach has produced a
plethora of heterogeneous entities and
systems – commonly classified as 'dig-
ital library systems' – and has resulted in
a lack of agreement on what should con-
stitute the fundamental aspects of DL
technology. This makes the interoper-
ability, reuse, sharing, and cooperative
development of DLs extremely difficult.
Moreover, the role played by DLs under-
goes continuous evolution, making cur-
rent systems inadequate for future appli-
cations. Modern DLs are conceived as
systems to support the whole process of
dealing with human knowledge produc-
tion, maintenance and communication. 

A Digital Library Reference Model 
To overcome these limitations and lay the
foundations upon which to build future
DL systems, the DELOS Network of
Excellence on Digital Libraries is pro-

moting an activity, lead by ISTI-CNR,
aimed at producing a Digital Library
Reference Model.

A reference model is an abstract frame-
work for describing and understanding
the significant relationships between enti-
ties in an environment. It consists of a
minimal set of unifying concepts and rela-
tionships within a problem domain and is
usually independent of specific standards,
technology, implementations or other
concrete details. Its goal is to enable the
development and integration of systems
by using consistent standards or specifica-
tions supporting that environment.

The core of this model is being developed
by a consortium that includes, in addition
to ISTI-CNR, four other partners: the
University of Athens (GR), the University
of Glasgow (UK), the University for
Health Informatics and Technology
(AU), and the University of Basel (CH).

The DELOS Digital Library System
Reference Architecture
One of the main outcomes of this work is
the Digital Library System Reference
Architecture depicted in Figure 1, which
provides an abstract solution to the

problem of organizing and implementing
DL systems. This reference architecture
is based on a loosely coupled compo-
nent-oriented approach. Such an
approach is fundamental for the pur-
poses of the reference architecture, since
it allows for: (i) easy tailoring of the DL
through component selection and
replacement; (ii) reuse of the compo-
nents in different contexts; (iii) dis-
tributed installation (since each compo-
nent can be independently imple-
mented); and (iv) easy support for het-
erogeneity issues by using or providing
an appropriate component dealing with
the particular issue. 

Together with the component-oriented
approach we also adopt a layered
approach, and organize the constituent
components into three tiers: (i) the
Application Framework, ie the set of
libraries and subsystems supporting the
operation of the other DL system compo-
nents; (ii) the Enabling Components,
which provide the functionality required
to support cooperation among the com-
ponents implementing the DL applica-
tion; and (iii) the DL Application
Components, which provide the DL
functionality specific to end users.

A Reference Architecture for Digital Library Systems
by Leonardo Candela, Donatella Castelli and Pasquale Pagano

The building of a European Digital Library requires a cooperative and distributed
development model that, as far as possible, promotes the sharing and reuse of
current Digital Library products. In order to support this model, an abstract solution
to the problem of implementing a Digital Library - in other words, a reference
architecture – is fundamental.
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The components that constitute the DL
Application Components tier are further
organized into functional areas.
Mediation components deal with and
provide access to third-party information
and services that vary in structure,
format, media and physical representa-
tion. Information Space Management
components implement and manage the
DL information objects by providing
storage and preservation facilities.
Access components support the dis-
covery of DL information objects via
search and browse facilities. User Space
Management components provide for
registration and activities concerning
administration of the users. DL
Management components aid the admin-
istration of the DL in terms of the
librarian activity, eg review processes,
policy management and preservation
activities. Finally, Presentation compo-
nents provide users with simple access to
the DL information and services, namely
the graphical user interface.

Exploitation and Future Work
In order to test this model and prove its
effectiveness, a DELOS DL system pro-
totype is being implemented. The goal is
to combine existing software and tech-
nologies produced by members of
DELOS, and use the guidelines provided

by the Reference Architecture to build a
prototype. One of the first outcomes of
this activity is identifying the most
appropriate current technologies: the
proposed component-oriented approach
dovetails with the service-oriented
approach and promotes the usage of P2P
and Grid technologies.

These activities, ie the Digital Library
Reference Model and the DL system
Reference Architecture with its prelimi-
nary implementation, are the topics of a
DELOS Workshop. The workshop took

place in June 2006 in Rome, and
involved leading DL researchers. The
objective of the workshop was to discuss
the current model and to plan future
activities and collaborations to build on
this foundational work.

Link:
DELOS website: http://www.delos.info
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Donatella Castelli, ISTI-CNR, Pisa, Italy
E-mail: donatella.castelli@isti.cnr.it

The Digital Library System Reference Architecture.

In the first two years of DELOS - the
EC-funded Network of Excellence on
Digital Libraries, work has mainly

focused on improving digital libraries
(DLs) by developing independent, pow-
erful and highly sophisticated prototype

systems. Current integration activities
began in early 2006 and are coordinated
by the architecture work package of

DelosDLMS - Infrastructure for the Next Generation
of Digital Library Management Systems
by Hans-J. Schek and Heiko Schuldt

The overall goal of the DelosDLMS is the implementation of a prototype of a next-
generation digital library management system. This system combines text and
audio-visual searching, offers personalized browsing using new information
visualization and relevance feedback tools, allows retrieved information to be
annotated and processed, integrates and processes sensor data streams, and
finally, from a systems engineering point of view, is easily configured and adapted
while being reliable and scalable. The prototype will be built by integrating digital
library functionality provided by the DELOS partners into the OSIRIS/ISIS platform,
a middleware environment developed by ETH Zürich and now being extended at
the University of Basel.


