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ABSTRACT
Service oriented computing, with its aim of unhindered interoperability, is an appropriate paradigm for ad hoc networks, which are characterized by physical mobility of heterogenous hosts and by the absence of standardized application level protocols. The decoupled nature of computing
in ad hoc networks can result in disconnections at inopportune times during the client-service interaction process. We
introduce the notion of a priori selection of services to reduce the likelihood of disconnection during service usage.
A client may specify the times when it requires certain services. A knowledge base of the physical motion proﬁles of
various service providers is used to select instances of a service that are co-located with the client at the required time
and least likely to disconnect. A system for constructing
the knowledge base is presented in this paper, along with
the implementation details and the algorithm used to determine the service usage pattern.
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1. INTRODUCTION
The increasing ubiquity of mobile devices presents new
and unique opportunities for electronic collaboration. A majority of such mobile devices are equipped with wireless LAN
cards that enable them to communicate with other devices
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in proximity. A collection of wireless-enabled mobile devices within communication range can join together to form
an ad-hoc network–a dynamic, peer-to-peer network whose
infrastructure is supported by the hosts that comprise it.
Ad hoc networks, characterized by the physical mobility of
hosts, demand a decoupled style of interaction.
A key purpose of ad hoc networking is to facilitate opportunistic interactions among heterogenous hosts that encounter each other in both predictable and unpredictable
ways. This requires the participants in an ad hoc network
to be able to interact with each other in a uniform fashion.
Service oriented computing (SOC) is a promising candidate
for solving this problem because of its emphasis on ﬂexible architectures and unhindered interoperability. However,
most service oriented architectures, such as the Service Location Protocol (SLP) [10], Jini [17], Salutation [13], and
those employed for Web Services [1, 12] are designed for
infrastructure-rich wired networks where disconnections are
rare. In ad hoc networks, where hosts are resource poor, and
the likelihood of disconnection is high, the above mentioned
architectures cannot function correctly [15]. The environment of an ad hoc network requires new approaches to designing SOC architectures that can withstand the dynamism
of the ad hoc network. Our previous studies [6] focussed on
the development of a SOC system that was able to withstand the rigors of an ad hoc network. For that system,
we chose a proxy-based architecture, originally proposed in
Jini. In proxy-based SOC systems, a service provider oﬀers
a service, which is a program running on the provider host.
The service provider advertises a proxy which is retrieved
by interested clients and used as a handle to the service. In
most proxy-based systems (including Jini), the connectivity
between the proxy and the service must be maintained for
the duration of the interaction for the client to be able to
eﬀectively exploit the service.
Maintaining connectivity between the proxy and the service for the duration of their interaction is challenging in
ad hoc networks due to the unpredictable mobility patterns
of hosts. This, combined with the relatively modest range
of current 802.11b wireless cards, result in short and sporadic windows of communication between clients and service providers. However, premature termination of the interaction between the client and the service provider can
cause undesirable behaviors or abnormal program termination. This problem is further exacerbated when the service
being used is part of a larger client application, since the

