A Service-Oriented Architecture for Digital Libraries
Yves Petinot1,2, C. Lee Giles1,2,3, Vivek Bhatnagar2,3, Pradeep B. Teregowda2,
Hui Han1,3, Isaac Councill3
2
Department of Computer
eBusiness Research Center
Science and Engineering
The Pennsylvania State
The Pennsylvania State
University
University
401 Business Administration
111, IST Building
Building
University Park, PA 16802
University Park, PA 16802
{petinot,hhan}@cse.psu.edu {vivekb,pbt105,igc2}@psu.edu
1

3

School of Information
Sciences and Technology
The Pennsylvania State
University
332, IST Building
University Park, PA 16802
{giles}@ist.psu.edu

ABSTRACT

1. INTRODUCTION

CiteSeer is currently a very large source of meta-data information
on the World Wide Web (WWW). This meta-data is the key
material for the Semantic Web. Still, CiteSeer is not yet a
Semantic-enabled service and therefore its meta-data, although
potentially usable by Semantic Web agents, is not yet reachable
using the Semantic Web mechanisms. The complexity of
CiteSeer, that is the range of tasks it supports, make the transition
to a Semantic-enabled service a non-trivial task. While human
users tend to perceive CiteSeer as a single well-integrated service,
we believe it is best seen – from a machine perspective – as a
collection of services, each service performing a specific task. In
this paper we show our approach to enable CiteSeer on the
Semantic Web in order to allow the use of its meta-data through
the Semantic Web. We first introduce an intuitive Application
Programming Interface (API) to the CiteSeer software, then show
that an efficient integration of CiteSeer in the Semantic Web can
be best achieved by independently integrating the services that
comprise it. We believe the effort presented here towards the
Semantic-integration of a complex Information Retrieval system
could be used as an integration model for arbitrary systems.

Although much effort has been put into defining a framework for
the Semantic Web, one of the practical questions faced by anyone
willing to bring their own service to the Semantic Web is: “ok …
so how do I do it?”. In essence the picture is simple: most services
that are connected to the World Wide Web (WWW) can be
mapped to a Web-Service by combining (1) an Application
Programming Interface (API) to that service; (2) a standard access
protocol layer such as the Standard Object Access Protocol
(SOAP) [13]; and (3) a layer describing the service in a standard
fashion encoded using the Web Service Description Language
(WSDL) [14]. The transition from a Web-Service to a Semantic
Web Service then requires expressing the processes that comprise
that Web-Service using the Ontology Web Language for Services
(OWL-S) [10] and any supporting ontology encoded using the
Ontology Web Language (OWL) [9]. This recipe is arguably
simple and works well for simple services [15].
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Here we present our effort to bring CiteSeer and CiteSeer-like
services to the Semantic Web. CiteSeer is currently one of the
largest sources of meta-data information on the World Wide Web
(WWW). This meta-data is the key material for the Semantic
Web. Still, CiteSeer is not yet a Semantic-enabled service and
therefore its meta-data, although potentially usable by Semantic
Web agents, is not yet reachable using the Semantic Web
mechanisms. The complexity of CiteSeer, that is the range of
tasks it supports, makes the transition to a Semantic-enabled
service a non-trivial task. While human users tend to perceive
CiteSeer as a single integrated service, we believe it is best seen –
from a machine perspective – as a collection of services, each
service performing a specific task. In this paper we show our
approach to enable CiteSeer on the Semantic Web in order to
allow the use of its meta-data through the Semantic Web. We
believe the effort presented here towards the Semantic-integration
of a complex Information Retrieval system could be used as an
integration model for arbitrary systems.
In section 2 of this paper, we discuss our motivations for bringing
CiteSeer to the Semantic Web, and envision potential usage
scenarios of CiteSeer through the Semantic Web. In section 3 we
analyze related work. In section 4 we introduce CiteSeer-API, our
initial approach to enabling CiteSeer on the Semantic Web.
CiteSeer-API is an – intuitive – Application Programming

