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Motivation and Background

The breakout session was charged to suggest directions for and attributes of a new initiative in evaluation of digital libraries.  It began this exploration with a bit of reflection on past drivers for computational initiatives.  The need for resource sharing and communication, for example, led to networking of computers, while the computational requirements underlying scientific challenges resulted in the development of supercomputing centers. More recently, the needs and opportunities for information access and organization on a global scale led to international initiatives in digital libraries.  From the perspective of today’s networked systems, we see a growing interest in distributed computation and information access reflected in concepts such as the computational grid.   Difficulty in information usability on the Web is leading to new notions of semantically-aware services embodied in a “semantic web.”  The increasing globalization of business and defense requirements is driving the development of a new generation of cross-lingual information services.

Considerations Emerging from the EU 6th Framework

Lessons from the 5th Framework, now in its final stages, have included a growing appreciation for the difficulty of managing many small, distinct projects distributed among a sizable number of countries.  The notion of an Information Society is attracting major funding in the 6th Framework, with a focus on integrated, large projects, operating in partnership with industry.  A significant objective of the 6th Framework is to reduce the management overhead associated with these projects.   Substantial clarity of thought is required, including:

· A clear understanding of the goal

· Elucidation of themes, directions, and expressions of interest from the greater community

· Appropriate measures and metrics to assess progress

· The ability to unambiguously measure progress 

· Time elapsed

· Money spent

· Performance achieved

· Functionality developed

· Users served

The development of the 6th Framework provides an opportunity for integrated thinking and understanding large-scale developments in an even broader context.  For example, one could think of grid computing as distributed computation with information dependencies, while digital libraries manage distributed information with computational dependencies.  Agent-based systems can be thought of as mobile entities seeking distributed information and computational services, while the semantic web can be thought of as striving for coherent coupling of distributed information with agent-based services.  

Integrated Evaluation Strategies Proposed

The 6th Framework can capture a major opportunity to advance the techniques for evaluation of networked systems by taking an integrated approach that extends beyond digital libraries to include agent-based systems, grid computing, and the semantic web.


Each of these communities shares a mutual need for useful measures and faces similar difficulties in developing them.  Instrumented test beds (either physical or virtual) are required, as are standardized metrics.  A broad range of studies are required to understand how these systems actually perform in particular contexts, specific settings, and for diverse users.

Programmatic Drivers Identified

While it may be difficult to attract public resources and energy for measurement and evaluation of networked information systems such as digital libraries, there are very real societal motivations for so doing.  These systems are increasingly becoming a foundation for education initiatives (consider, for example, the National Science Foundation’s NSDL program).  They are rapidly becoming the primary information infrastructure behind strategic defense interests (consider, for example, the heightened interest in Homeland Security and countering terrorism throughout the world). Networked information and computational systems are part of the critical infrastructure of the modern world, and much of the remaining critical infrastructure is fundamentally dependent on the underlying information infrastructure.  Economic competitiveness and workforce productivity are also hindered without a comprehensive ability to drill down into information systems to understand how they are contributing to our society.

Common means for measuring effectiveness and efficiency are required that transcend any one information technology.  We need rigorous and well-understood measures of usability and cost/benefit, and we have the opportunity to develop them in an integrated fashion, providing comparable measures across diverse technologies.  But this justifiable interest in measurable results is too often either an unfunded mandate or an insufficiently funded afterthought.  Rigorous efforts in information retrieval evaluation (the Tipster TREC workshops, for example) have clearly shown the value of these efforts as well as highlighting the labor-intensive nature of current approaches.  They are time consuming and costly, but there is no natural law that says they have to be.  Success requires an ability to attract appropriate talent and resources to the problems of evaluation, and developing the means of performing rigorous evaluation cost-effectively, and probably continually.  Sufficient experience has been gained on narrowly focused evaluations that, if harvested and studied, can be used as leverage in the development of future test beds and evaluation tools.

Key Research Directions

The same issues and challenges from a performance perspective pervade the areas identified above (digital libraries, semantic web, grid computing, and agent-based systems).  Issues of scale and scalability dominate; questions of interoperability among diverse and heterogeneous sources and systems challenge the best minds; usability of these systems by a broad range of individuals must be accommodated, entailing careful consideration of information content, computational tools, and user needs.  A coherent set of evaluation standards and measures is needed.

Test beds provide a common reference point for evaluation studies, but these test beds must be well conceived and relevant to the problem domain.  For the systems evolving today, distributed test beds of international scale and scope are required.  They need to reflect the diversity of data encountered, services rendered, and the user groups served.  A good test bed strategy will create a competitive tension and motivation to excel throughout the community.  This has been accomplished successfully in the Text Retrieval Conferences (TREC), which can provide a number of valuable lessons for building the next generation of test beds.  A successful test bed project need not be a massive undertaking.  I modest, relatively small project could be launched with the specific objective of engendering interest and creating momentum and a sense of progress.  The open source model for software development could also provide an array of valuable lessons for building cooperative collaborations throughout a distributed and highly diverse world community.

International Collaboration

The European Union has been very successful in building consortial relationships across diverse populations.  The European Commission has provided effective and coordinated leadership in these endeavors.  In a very different model of collaboration, Asian cross-lingual information (Chinese / Japanese / Korean / English) projects have also been successful.  The U.S. has built a substantial body of relevant experience through projects like TREC that have attracted international interest.  The conclusion of this breakout session was that we all have much to learn and much to leverage from the collective experience of the world community.  The richness of discussion and international understanding that follows from multinational development projects, alone, makes them worth the effort.  But in the area of global information systems and services, such projects are a technological necessity.
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