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ABSTRACT
A critical issue of distributed systems is concerned with the
advertising task. Current solutions require an ex-ante agreement on a common shared language. Although such an approach is feasible from the technological point of view, it
is not eﬀective in practice. The process of managing this
agreement may present social implications that make the
solution diﬃcult to achieve. Recent trends in research propose a new approach based on advertising games where the
agreement on a common language is produced at run time.
Nevertheless up to now such a model has been studied only
through simulations with standalone platforms. Our contribution is the design and the development of the ﬁrst web services oriented architecture for advertising games. Therefore
we approached all the issues typical of distributed systems
neglected by the simulators like asynchronous communications, denial of services, and so on. Finally we present a real
world application where the architecture has been deployed
to support the advertising task using an advertising game
model.

Categories and Subject Descriptors
C.2.4 [Distributed Systems]: Distributed Applications;
H.3.5 [Online Information Services]: Web-based Services
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Design
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1. INTRODUCTION
The development of distributed systems is a complex task
that becomes even more complex if one adopts the open
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world assumption where single peers can autonomously design and deploy their own services. In such a scenario interoperability arises as a critical issue because of the heterogeneity of services speciﬁcations.
Advertising is one of the steps that is aﬀected by heterogeneity. Usually advertising is concerned with two tasks:
service discovering and service semantics speciﬁcation. In
the following we will focus on service semantics speciﬁcations.
When new services are published there is the need to notify the speciﬁcation of service contents. The lack of a shared
representation language makes this step harder. The semantic web scientiﬁc community is currently working on this issue. Mainly its research eﬀort is pursuing two alternative
strategies: promoting a reference ontology [5, 9] or supporting the reconciliation of diﬀerent ontologies [3, 7, 11]. The
ﬁrst approach, simple from the technological point of view, is
not feasible in practice due to sociological implications. The
second approach requires a signiﬁcant manual eﬀort because
a full automated reconciliation of ontologies is too complex.
More recently a new research trend proposes an alternative approach to overcome the need of ex-ante agreement in
favor of an ex-post agreement. The basic idea is to support
a run time process of negotiation that enables the convergence to a common lexicon [15]. Diﬀerently from semantic
web, the advertising game model aims to shift the problem
from matching of representations to negotiation of lexicon.
Lexicon can be conceived as an association list that maps
labels to meanings, i.e. the service content speciﬁcations.
Of course a shared lexicon is not equivalent to an expressive
knowledge representation language. In fact, a lexicon supports only a common set of symbols to refer to a collection
of objects or categories.
There are other research initiatives to support the automated negotiation of mapping between two information
sources but these approaches don’t scale because they build
pairwise mapping [4, 12].
Naming games [14, 16], and more speciﬁcally advertising
game [1], have been proposed to support the negotiation of
a common lexicon independently from the number of players. Up to now the studies on advertising games have been
proved to be eﬀective in dealing with the critical issues of
service advertising [2]. Simulations have been developed to
test hypothetical scenarios of distributed recommendation
systems.
The main drawback of these preliminary results is that
they are achieved through simulations on standalone platform. No one has approached the issue of porting the model

