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This research in progress aims to develop an advanced infrastructure for teaching and research 

in digital libraries, information retrieval, data mining/analysis, and information visualization. The 
infrastructure will comprise an Oracle database of about 15 million records.  We define the term 
records broadly -- covering books, journals, proceedings, doctoral and master’s theses, technical 
reports, patents, grants, and protein and gene data from cross-disciplinary research1 and specific 
knowledge domains2. Bearing in mind that the ACM portal, CiteSeer, and PubMED currently 
provide access to about 361,400, 507,800, and 11 million records respectively; this database is 
unique in its size and coverage. Most of the documents will be available in full text. Software that 
facilitates a continuous, automatic update of the database will be in place. 

 
An open source software repository3 [4] will provide access to services such as utility programs 

(filtering, stemming, stop-word elimination, unique term extraction, automatic citation indexing, 
etc.), data analysis and dimensionality reduction (e.g., Vector Space Model [11], 
Multidimensional Scaling [8, 14], Pathfinder Networks [13], Latent Semantic Analysis (LSA) [5, 
10], Clustering algorithms, etc.), and visualization/interaction algorithms (GRIDL GRaphical 
Interface for Digital Libraries [16], Treemap [15], Force Directed Placement [1], and Hyperbolic 
Tree [9], Self-Organizing Map [7], Fisheye Views [6, 12], the Jazz Zooming Graphics Toolkit 
[3], etc.). An interchange format based on metadata standards will be developed to ensure that 
algorithms can be combined in multiple ways (e.g., using different data mining algorithms with 
diverse information visualization algorithms) [2]. All Java-based algorithms can be run in stand-
alone mode as an applet or application. A standardized software framework will interlink the 
network of different databases and services by a common communication protocol.  

 
All services will run on IU’s Sun E10000 Research System (Solar), a shared memory, 

multiprocessor system with 64 400MHz CPUs and 64GB memory.  They can be contributed or 
requested via the remote graphical user interface (GUI).   The infrastructure will directly support 
the research of the Information Processing Laboratory at IUB.  Collaborations with researchers at 

                                                 
1 Cross-disciplinary DL’s comprise ISI’s Journal Citation Reports (http://jcrweb.com/), the Proceedings 

of the National Academy of Sciences (http://www.pnas.org/), Science Magazine 
(http://www.sciencemag.org), plus awarded NSF (http://www.nsf.gov/) and NIH (http://crisp.cit.nih.gov) 
grants together with funding opportunities published by the Community of Science (http://www.cos.com/). 

2 Domain specific DLs cover Computer Science (ACM Portal (http://portal.acm.org/), IEEE Xplore 
(http://ieeexplore.ieee.org/), Networked Computer Science Technical Reference Library 
(http://www.ncstrl.org/), NEC’s CiteSeer (http://citeseer.nj.nec.com/cs), E-Print archive (http://arxiv.org/)), 
Physics, Mathematics, Nonlinear Sciences (E-Print archive), and Medicine (Online Mendelian Inheritance 
in Man (http://www.ncbi.nlm.nih.gov:80/entrez/query.fcgi?db=OMIM)). 

3 http://ella.slis.indiana.edu/~katy/L697/code/ 
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the School of Informatics at IU Bloomington are currently underway to share the resources of the 
infrastructure across campus.  In addition, an NSF funded project on bioninformatics (see the 
BioSIFTER site: http://xtasy.slis.indiana.edu/biosifter/) that involves computer scientists, 
biologists, and information scientists from both IUPUI and IUB campuses will utilize this 
infrastructure. 

 
The infrastructure under development differs from existing resources by: (1) its uniform, 

modular, open architecture; (2) its scalability to handle GB size data sets; (3) its parallel 
computing infrastructure; (4) its usage of XML-based, OAI derived communication protocols for 
easy integration of new databases and services as well as the serialization of software packages; 
(5) detailed documentation of data and code but also links to related publications; and (6) its 
online GUI supporting the request and navigation of diverse information processing jobs for 
teaching and research purposes.  
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