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1 Introduction

The ever-growing number of services on the WWW provides enormous business opportunities.
Services can be automatically discovered and invoked, or even be dynamically composed from more
simples ones. Agent technology provides designers with an interaction-oriented way of designing open
software systems [3]. In this paper we concentrate on the problem of dynamic service discovery in
multi-agent systems and present a new approach that complement existing ones by considering the
types of interactions that services can be used in.

2 Role-based approach

Most current service discovery techniques [2][4][6] aim at web services and base their search on inputs
and outputs of the service. Some of them also take into account preconditions, effects and other
parameters that describe the service. However, agent-based service discovery mechanisms can also
make use of the information provided by the organisational model underlying the multiagent system. In
order to improve both the efficiency and the usability of agent-based service-oriented architectures, we
suggest exploiting common organisational concepts such as social roles and types of interactions to
further characterise the context that certain semantic services can be used in.

For example, consider a healthcare assistance scenario: an agent providing a second opinion service
should not only be able to provide a diagnostic; it may also be required to explain it, give more details,
recommend a treatment, etc. This means that the service provider is supposed to engage in several
different interactions during the provision of a service. The efficiency of the matchmaking process can
be improved by previously filtering out those services that are incompatible in the terms of roles and
interactions. The precision of the matchmaking process can also be enhanced by including information
regarding the roles and interactions.

In order to develop role-based extensions to service discovery mechanisms we use a subset of the
RICA organisational model [5]. We first analyse different use case of the application domain scenario,
identifying the types of social interaction and the roles that take part in that interaction. The next step is
an abstraction process in which the social roles/interactions are generalised into communicative
roles/interactions. Analyzing several use case scenarios from different domains, we have derived an
ontology that contains a taxonomy of types of interactions and roles that take part in those interactions.

Service advertisements and service requests can be annotated with this kind of information. Using
OWL-S as description language, we included roles expressions in service profiles as two distinct
service parameters, called ServiceRoles in the case of service descriptions and QueryRoles for service
requests. The two added concepts follow this schema:
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a) Service Advertisements
1) the main role played in the interaction
2) aset of roles (formula in disjunctive normal form) that may be necessary to be played by
the requester for the correct accomplishment of the service.
b) Service Requests
1) Main roles searched (as an expression in disjunctive normal form)
2) A set of roles that define the capabilities of the requester (roles it is able to play).

3 Role-based Service Matching Algorithm

We have developed a role-based matching algorithm that takes as inputs a service request (R) and a
service advertisement (S), and returns a real-valued degree of match (dom) between them. The
semantic match of two roles R, (advertisement) and Rq (query) is made based on the ontology of roles.
It is a function that depends on two factors:

(1) Level of match. This is the (subsumption) relation between the two concepts (Ra, Rg) in the
ontology. We differentiate among the four degrees of match: exact (if Ry = Rg ), plug-in (if
Ra subsumes Rg), subsumes (if Rq subsumes R,) and fail (otherwise)

(2) The distance (number of arcs) between R, and Rq in the taxonomy.

We combine both criteria into a final degree of match, as a real number in the range [0, 1], using a
function of the distance between R, and Rq (depth(Ra) — depth(Rg)) in the role ontology. The smaller
the distance between concepts the more influence will have a change of distance in the degree of
match. In the case of matching between two services, where several roles may appear in their
descriptions, the minimum is used as combination function for the values in a conjunction (or logical
AND operator) and the maximum for disjunctions (or logical OR operator).

4 Conclusions and future lines

We have presented an extension to common service matching techniques so as to exploit this additional
organisational information. We have constructed a matchmaker that implements the algorithm
presented in this paper, extending the OWLS-MX [1] matchmaker with these role- and interaction-
based matching techniques. We are currently evaluating the best way of combining our matchmaker
and OWLS-MX in terms of efficiency and effectiveness. At least two possibilities are being
considered: (i) pre-filter configuration and (ii) result combination. For the latter case, different
aggregation functions are being considered.
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