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ABSTRACT
OWL-S is a combined eﬀort of the Semantic Web and the
Web Service community to facilitate an intelligent service
provisioning on the Semantic Web. The vision of OWL-S
includes automatic service discovery, invocation, composition, orchestration and monitoring of Web-Services through
their semantic descriptions. In this paper, we investigate
the practical applicability of the current OWL-S speciﬁcation and show that, in spite of the large momentum of
OWL-S, signiﬁcantly more work needs to be done before
the vision of truly intelligent Semantic Web Services can become true. We therefore study the case of an autonomous
travel agent that helps users with online hotel arrangements.
The aim of our work is twofold: on the one side, we show
step-by-step how a prototypical implementation can be realized based on current semantic technologies around UDDI,
WSDL, and SOAP. On the other hand, we reveal pitfalls
in the current version of OWL-S that severely limit its support for mechanizing service discovery, conﬁguration, combination and automated execution. Throughout the paper,
we present practical solutions and workarounds to existing
OWL-S shortcomings and hope to therewith further stimulate the ongoing work on Semantic Web Services.
Categories and Subject Descriptors: H.4 [Information
Systems Applications]: Miscellaneous
General Terms: Experimentation, Languages
Keywords: OWL-S, Semantic Web Services

1.

INTRODUCTION

Web services are Internet-based, distributed modular applications that provide standard interfaces and communication protocols aiming at eﬃcient and eﬀective service integration. In times of the ubiquitous Internet, the Web Service
paradigm is expected to substantially alter the world of modern business processes. By now web services have started to
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show their usefulness in a wide variety of domains including applications in business-to-business integration, business
process integration and management, e-sourcing and content
distribution.
In terms of basic information about service providers as
well as service invocation and integration details, web service
advertisements are made available on an Web-wide network
of UDDI registries for Universal Description, Discovery and
Integration [14]. On the basis of the web services Description Language (WSDL) [4], UDDI is designed to function
in a fashion similar to white pages or yellow pages, where
businesses and services can be looked up by name and/or by
standardized service taxonomies. Though UDDI and WSDL
have become the de facto standard in the ﬁeld they still suffer from conceptual shortcomings: UDDI is limited to keyword matching and does not support any kind of semantic
matching that would be necessary for a ﬂexible matching
of service advertisements to service requests. On the other
hand, research in the area of the so-called Semantic Web
seeks a solution to this unsatisfying situation. Generally
speaking, the Semantic Web encompasses eﬀorts to populate the Web with content having formal semantics and
rich service descriptions. OWL-S [1] is the most prominent
amongst diﬀerent semantic eﬀorts around UDDI, WSDL and
SOAP that try to enable automated agents to reason about
web service descriptions and to perform intelligent service
discovery, comparison and composition.
In this paper, we study the practical applicability of the
current OWL-S speciﬁcation through the case of an autonomous travel agent . This paper is organized as follows:
Section 2 brieﬂy introduces the current OWL-S 1.0 standard. Section 3 sketches the running examples of our paper
and gives further insights into major design issues. Section
4 gives an overview of our testbed implementation. Section
5 highlights the major pitfalls of OWL-S revealed during
prototyping. Here, we address issues concerned with the validity of OWL-S documents, proﬁle matchmaking and process execution. We present workarounds to current OWL-S
shortcomings before we wrap-up our critical discussions in
section 6 and summarize our results in section 7. Finally,
section 8 presents IRS-II and WSMO as two major related
approaches.

2.

OWL-S

OWL-S is an ontology-based approach to the semantic description of web services that is inspired by other research

