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1. Position Statement

In 1999 an international consortium proposed to work toward a Networked University Digital Library (NUDL), to enhance cooperation among universities in the digital library area.  NSF has provided initial funding through a small award [1] to facilitate Virginia Tech collaboration with the German Dissertionen Online project [2]. A larger NSF-DFG project has been recommended for funding to further develop NUDL, dealing with electronic theses and dissertations (ETDs), physics information [3], and the Open Archives initiative (OAi) [4-6]. Involving Korea in work related to NUDL could be a desirable outcome of this workshop, where the user community is primarily those attending, teaching, or benefiting (e.g., using research results) from work at colleges and universities.

1.1 Content and Collections 

A number of collections of information related to university activities can fit in nicely with NUDL and US-Korea research on digital libraries.  First, there are reports.  For example, the Networked Computer Science Technical Reference Library (NCSTRL, see www.ncstrl.org [7]) involves over a hundred institutions (including some in Korea) that have repositories of CS technical reports.

Second, there are ETDs, as collected through the Networked Digital Library of Theses and Dissertations, NDLTD, see www.ndltd.org [8-12]). Several members of NDLTD are in Korea, and some cooperation in this regard has been underway for a few years. Many students and researchers in Korea already make use of NDLTD services, and that number is expected to grow.

Third, there are educational resources. Sticking to the area of computing, it would be possible for there to be strong involvement from Korea in the ACM Journal of Educational Resources in Computing (JERIC, see http://purl.org/net/JERIC/)), and the Computer Science Teaching Center (CSTC, see www.cstc.org [13]). The digital library supporting CSTC and JERIC could be extended to handle materials in the Korean language, for example, and such resources could be used in colleges and universities in Korea.  Extending to a broader sphere, there is the NSF-funded National Science Digital Library (NSDL, where Science represents Science, Mathematics, and Technology Education) [14, 15]. If NSDL can expand into an international effort, that will be of tremendous benefit.  As stated in the workshop proposal, one goal might be to

· significantly enhance the NSDL, with important content and usage from both countries. 

1.2 Research and Technology 

There are many related research activities that can be explored.

First, there is digital library system-building activity.  The MIRAGE III system of Myaeng et al. [16, 17] has many desirable characteristics as does the MARIAN system of Fox et al. [18-21]. Cooperation could lead to:

· sharing of technology,

· making these systems interoperate, and

· supporting the use of several interesting collections by constructing a distributed environment with multiple sites running MIRAGE and MARIAN.

Second, there is research related to interoperability. Such could be set in the context of the OAi. MARIAN is already involved in studies related to OAi and interoperability, for ETDs from Germany and USA [22].  This work assumes that ontologies can be built based on repositories and their use, and that class hierarchies for nodes and links can be built from them.  Then, searching and browsing can proceed at any suitable level of specificity. Gateways for federated search as well as harvesting of OAi collections can provide seamless access to distributed heterogeneous collections.  Interesting research is required to ensure interoperability, and to develop filtering techniques that allow use of the contents of a variety of OAi sites for an integrated activity (e.g., searching specialized topical collections, as well as all the world’s theses and dissertations).

Third, there is research related to user interaction.  One line could extend prior work on visualization of search results in the ENVISION project [23-29]. The ENVISION interface has been mostly converted to Java, and so it could be tested in both countries as well as extended to help with browsing.  Other related work deals with using VR environments [30, 31]. Finally, taking a rather different angle, that might be of particular appeal, we could integrate work on machine translation, ETDs, and human-computer interaction:

· Apply machine translation tools to a moderate number of complete ETDs.  Translate some in English into Korean, and some in Korean into English.

· Develop special interfaces that log user interaction with translated documents, making it easy for those users to indicate areas of confusion, so that improvements in MT methods can result.

· Modify digital library system interfaces (e.g., MIRAGE III, MARIAN) to record user interactions with retrieval results that are the result of machine translation.

· Adapt the matching processes of digital library systems so that they accommodate the types of problems that might result when documents are indexed after MT processing.

Fourth, there is research related to high-performance superstorage systems.  Digital libraries must be responsive, if they are to accommodate the demanding requirements of knowledge workers [32].  High-performance parallel machines with large storage capacity can increase the throughput and reduce the response time when dealing with very large inverted files [33].  VT-PetaPlex-1, a system with 2.5 terabytes of disk and 100 processors, each running Linux, is being used for research on text as well as digital video.  Studies with this type of Beowulf cluster can proceed in both countries. Replication of collections in America and Asia can ensure good performance for a variety of digital library efforts while at the same time allowing experimentation with tradeoffs between storage and network bandwidth.  An example of the latter relates to the use of the Local Multipoint Distribution Service (LMDS), a very high-speed wireless technology, which is being explored by the Center for Wireless Telecommunications (CWT, see www.cwt.vt.edu) at Virginia Tech.

A wide variety research studies are feasible. The ideas above may help in the selection of challenge problems and in articulating promising approaches to them.
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