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Abstract

The purpose of our application is to create an ontology driven search tool for the Large Scale Distributed Information Systems (LSDIS) Library website at The University of Georgia.  Currently, the site ( http://lsdis.cs.uga.edu/lib/lib.html ) only allows its users to browse the library by the year of the publications. Our search tool allows users to search the publication by author, keyword, date of publication and/or  title.  In addition, the user may also request certain types of documents (i.e, books, journals, articles, etc).  The search query is also forwarded to Citeseer Research Index and DBLP Bibliography sites to retrieve citations matching the user’s search criteria.  

1. INTRODUCTION 

SPICE! provides search capabilities for the Large Scale Distributed Information Systems Library website ( http://lsdis.cs.uga.edu ).  SPICE! integrates different semantic toolkits and builds upon their basic functionality to provide a full service search tool.  In addition, once the user provides a search criterion to SPICE!, the query is forwarded to the CiteSeer Research Index and the DBLP Bibliography Server to obtain additional / related results for the user. This query forwarding is performed to give the user assurance that the search results obtained are of a certain degree of validity.  In addition, in most cases, while a user is performing a search within a particular domain, not only is he looking for specific information but more often than not, would want to learn about related information or related categories.  Prior to the development of SPICE!, the LSDIS Library only allowed users to browse the publications by the date the documents were published.

2. SEMANTIC TOOLS INTEGRATED IN SPICE! 

In our implementation of SPICE!, we have integrated other semantic toolkits, as described below.  We have used only a small part of the complete functionality that these tools have to offer. Our specific application of these tools are described in the System Architecture of our system.

2.1 Protégé

Protégé-2000 is an open-source integrated tool that allows users to construct domain ontologies, or conceptual models for applications. It facilitates the construction of knowledge bases in a principled fashion from reusable components.  The classes of the ontology model concepts in the domain, slots model properties of classes and any relationships between them, and instances model the actual data.  It was developed at Stanford University 

2.2 Ontojava
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Ontojava was developed by Andreas Eberhart at the school of Information and Communication Technology at the International University in Germany.  OntoJava is a cross compiler that automatically maps Resource Description Framework (RDF) facts, an ontology expressed in RDF Schema (RDFS), as well as rules and constraints represented in RuleML into a main memory database and rule engine written in Java.

Figure 1: The of OntoJava Toolkit

It has a command line interface that allows users to specify the .rdf, .rdfs and RuleML files to consider in its compilation.  In our case the RDF and RDFS files that are created by Protégé, and ultimately by SPICE!, are used as input to Ontojava.

 2.3   Jakarta-Tomcat Apache Server

Tomcat is the servlet container that is used in the official Reference Implementation for the Java Servlet and JavaServer Pages technologies.  It is developed in an open and participatory environment and released under the Apache Software License.

The Jakarta Tomcat Apache Server processes our JSP, which allows us to embed our Java query processing methods into HTML pages. 

3. SPICE! ONTOLOGY

The Publications Ontology is shown below in Figure 2.  The Class Library as a subclass Publication which itself has 19 subclasses referring to the media type of the publication. The publication class has 10 slots, which contain the data of the instance. These slots represent the title, author, abstract and  citation of the publication, as well as the path where the document can be downloaded, keywords decribing the document, the specific LSDIS projects with which it is affiliated, the publication date and the reference number.  The slots of the subclass Publication are inherited by each of the media type classes. 
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Figure 2: screenshot of ontology from Protégé.

4. SYSTEM ARCHITECTURE 

Protégé was used to create the ontology in RDF and RDFS format.  The RDFS files produced  by protégé serve as the input of ontojava which are then converted into a java object oriented database represented by a set of Java Files.

An object-oriented database is used because it provides one with the ability of retaining the is-a relationships in the ontology (e.g. Book is-a Publication).  

The instances of the ontology which are stored in the database are traversed each time a search is perfromed from the website in order to retrieve the best match for the user’s criterion. If the user does not specify a particular media type subclass, the SPICE! search algorithm performs an upwards traversal of the ontology to find relevant results.   In addition, the user’s query is also forwarded to the Citeseer NEC Research Index as well as the DBLP Bibliography Server to retrieve more results. 
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Figure 3: System Architecture

Updates to the LSDIS library is of course anticipated.  Provisions have been made to update the ontology with these new instances upon site administrator interaction.  Once the URL of the updated HTML page is entered into the update Module of SPICE!, the SPICE! parser parses the page and generates a new RDF file for the page.  This RDF file is then automatically rerun with the Ontojava toolkit so as to load the new instances into the database. In order that the queries made against the database return the new instances, the Jakarta Tomcat Apache Server is automatically shutdown and restarted again.

5. SPICE! DESIGN ISSUES

The SPICE! ontology only provides support for 'is-a' relationships, and does not provide support for namespaces.  SPICE! is only structured to work with the current structure of the LSDIS Library webpages.
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