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ABSTRACT

Service-Oriented Architectures (SOAs) are a widespread solution for realizing distributed applications. 
Empowered by semantic technologies these architectures will evolve in what is known as Semantically 
Enabled Service Oriented Architectures (SESAs) providing automatic support for various service related 
tasks such as discovery, ranking, composition, etc. Services are the core building blocks of both SOA- 
and SESA- based systems and therefore modelling various aspects of services becomes a fundamental 
challenge to any enterprise building SOA solutions. Among these aspects, non-functional properties of 
a service need to be addressed given the high dynamism of any SOA-based system. Non-functional prop-
erties descriptions are highly relevant for many of the service related tasks such as discovery, ranking, 
selection, and negotiation. This chapter investigates several research problems which arise in the area 
of Semantic Web services, namely how to describe non-functional properties of services, what models 
are required, and what is the proper language support for describing Non-functional Properties. Our 
solution was developed, and is part of the Web Service Modelling Ontology, one of the major initiatives 
in Semantic Web services area. We present a comprehensive set of ontological models for non-functional 
properties, our approach to attach non-functional properties descriptions to services, and the language 
support needed to formalize non-functional properties descriptions.
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INTRODUCTION

Built on current Web services technologies, such 
as WSDL (Christensen et al., 2001), SOAP (W3C, 
2003) and UDDI (Bellwood et al., 2002), Semantic 
Web services provide a new level of automation for 
service related tasks such as: discovery, ranking, 
composition, selection, negotiation or invocation. 
Both technologies, Web services as well as their 
extension into semantics, consider services as 
fundamental, core entities. The way services are 
described is crucial for the successful realization 
of all previous mentioned service related tasks.

Three different aspects must be considered 
when talking about services: (1) functional, (2) 
behavioural and (3) non-functional aspects. 
The functional description contains the formal 
specification of what exactly a service can do. 
The behavioural description is about how the 
functionality of the service can be achieved in 
terms of the interaction with the service and in 
terms of the functionality required from other Web 
services. Finally, the non-functional descriptions 
capture constraints over the previous two (Chung, 
1991). For example, in case the case of a train 
booking service, invoking its functionality (book-
ing a train ticket) might be constrained by using 
a secure connection (security as non-functional 
property) or by actually performing the invocation 
of the services at certain point in time (temporal 
availability as non-functional property).

Among the three aspects of a service descrip-
tion, the functional and behavioural aspects are 
the most investigated aspects so far ((Keller et 
al., 2006), (Ye & Chen, 2006), (Preist, 2004)). Al-
though the third aspect, non-functional properties, 
has not captured a comparatively very broad at-
tention from the Web service research community 
its importance is wildly acknowledged ((Paoli et 
al., 2008), (Rosenberg et al., 2008), (Menasce´, 
2002)). This is due to their high relevance for all 
service related tasks. It is easy to imagine a scenario 
in which services that can fulfil a user request and 
that provide basically the same functionality are 

selected based on some non-functional properties 
like price or performance.

The lack of support in terms of languages, 
methodologies and tools for non-functional prop-
erties might be due to various factors ((Eenoo et 
al., 2005), (Rosa et al., 2002)):

• In most of the cases there is no clear de-
limitation between the functional and non- 
functional aspects of a service.

• Often non-functional properties are consid-
ered to be represented after the functional 
and behavioural have been described. 
Most service description frameworks fo-
cus on the first two aspects (i.e. functional 
and behavioural) given less attention to the 
description of non-functional properties of 
services.

• Non-functional properties are often con-
tradictory, thus being difficult to represent 
and engineer. A typical example is the re-
lation between performance and security. 
More advanced security features require 
more computational power that results into 
a decrease of performance.

• It is difficult to formalize non-functional 
properties due to their complex models.

• Non-functional properties are more dy-
namic and dependent on many factors such 
context/environment.

The problem that we address in this book chap-
ter is how to model such properties of Semantic 
Web services and how to attach them to service 
descriptions. We aim to provide language support 
to semantically describe these properties, which 
will enable reasoning over them.

This chapter proposes a solution towards a 
better support for Non-functional Properties de-
scriptions of Semantic Web services in general 
and WSMO/WSML service in particular. The rest 
of this chapter is organized as follows. Section 2 
provides a short introduction to Semantic Web 
services in general, and Web Service Modelling 
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