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ABSTRACT
Service discovery approaches, which mainly use keyword
matching of service descriptions, have a low matching precision. This paper proposes an approach to increasing the
matching precision by using services’ functional contexts
during the matching process. To enable a precise functional
context matching, both the services’ goals and the domain
semantics are considered. For that purpose, we introduce
the concept of functional substitutability and the proposed
context matching technique uses this concept to match the
underlying constraints of the functional contexts. Compared
to the keyword-based context matching approach, simulation experiments showed that the (context retrieval) precision using the devised matching approach is much better
and more stable against query semantic mutations.
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1. MOTIVATION
Web services are deﬁned as “loosely coupled, reusable
software components that semantically encapsulate discrete
functionality and are distributed and programmatically accessible over standard Internet protocols”1 . Locating these
services on the World Wide Web (WWW) without a-priori
knowledge is known as a service discovery process. This
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involves examining descriptions of a large number of services in order to ﬁnd the appropriate service(s). As the
number of web services on the Internet increases, current
keywords-based syntactic services matching techniques are
not suitable due to their low matching precision [11].
One approach to improve the matching precision is to include the service semantics (e.g. service goal, service expected behaviour, service contexts) in the matching process
[2]. Two web services are then considered matching when
they achieve the same goals in the same contexts conforming to the same expected behaviour for achieving these goals.
The ﬁrst step to achieve this kind of matching is to understand what is involved in the description of service contexts
and how the matching works using information about service contexts. Unfortunately there is no common deﬁnition
regarding the concept of “service contexts”. Several deﬁnitions have been suggested in the literature, they are however
very generic as they mainly deﬁne a context as “any information that could be used to characterize the situation of
an entity, where an entity can be a person, place, or physical
or computational object” [9].
For web services, it is necessary to diﬀerentiate between
a service functional context and a service technical context.
A service functional context provides information about the
service’s function such as the constraints over the participating domain elements in the achievement process of the
web service’s goal. The service technical context provides
information about the execution environment of a web service (e.g. supported device types, network address, Tokens
IDs, passwords, and required bandwidth). Non functional
requirements are also included within a technical context
[2].

1.1

A Summary of Context Matching Approaches

Unlike existing web service technologies (such as OWL S2 ,
WS-CAF3 ), the focus in this paper is on the distinction between the functional context and the technical context, as
these play a diﬀerent role during the matching process. In
a nutshell, a web service discovery process should be performed in diﬀerent phases. The ﬁrst phase ﬁlters services
with diﬀerent domains and diﬀerent supporting roles. In
the second phase, services are retrieved according to their
goals and functional contexts. Services’ technical contexts
are then used to reﬁne the obtained results based on the
deﬁned execution environment as well as the deﬁned non2
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