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ABSTRACT

Advances in wireless networking has led to a new paradigm of Mobile Distributed Systems (MDS),
where data, devices and software are mobile. Peer-to-Peer (P2P) networks is a form of distributed
system in which sharing of resources has some similarities to our traditional market in terms of goods
and relationship. Game theory provides a mathematical framework for understanding the complexity
of interdependent decision makers with similar or conflicting objectives. Games could be characterized
by number of players who interact, possibly threaten each other and form coalitions, take actions under
uncertain conditions. The players receive some reward or possibly some punishment or monetary loss.
Our primary objective is to provide an insight into the role and suitability of game theory in the study of
Economics of P2P systems. In order to achieve this objectives, we investigate different classes of game
theory, review and analyze their use in the modelling of P2P system.

INTRODUCTION

Distributed Systems is a form of computing paradigm that the applications and popularity has exploded
over the years. Distributed system is a collection of autonomous computer systems connected together via
networks and distribution middleware. These enable connected devices to coordinate their activities and
to share the resources of the system, so that the users perceive the system as a single integrated computing
facility. P2P network is a form of distributed systems that have received significant attention in recent
years, due to the advancement in the world of information technology. P2P networks have inspired the
design of social networking sites that made large scale interaction of people and businesses possible.
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Mobile P2P paradigm is a form of mobile distributed systems (MDS) that focuses on sharing of storage,
software, and data amongst network devices. Peer-to-Peer (P2P) systems have been adopted as a viable
alternative to client-server networks. This is due to the inadequacy of client-server architecture to cope
with ever increasing demand for expansion and scalability. Servers in client-server systems sometimes
constitute a bottleneck to expansion and attack on the server may results into a single point of failure.
P2P system is a distributed system that eliminates partially or completely the need for a central server.
A P2P system is described as a system that relies on computing power and bandwidth of nodes at the
ends of a connection rather than concentrating on low number of servers within the network (P.Pradeep,
Kumar, Shekar, & Krishna, 2012). In (Roussopoulos, Baker, & Rosenthal, 2004), the authors defined P2P
systems as any network that exhibits the following characteristics: distributed control, self-organized and
symmetric communication. There are many types of P2P systems, mostly used for large scale content dis-
tribution, file sharing, platform sharing, communication, distributed computation and collaboration. Peers
in P2P networks are autonomous - the desire to do anything without external influence. This autonomy
guarantee peers’ independent activities; this may include voluntary sharing, free will entry and exit from
the network, change of identity, honesty or dishonest dispositions to others and carry out trustworthy
or untrustworthy transactions. Furthermore, peers in P2P networks have equal role. A server this time
might become a client after a while. The features of P2P networks made modelling peers interactions a
complex task. Incentives are incorporated in the design of P2P systems so as to: (1) Ensuring fairness
among all participating peers. (2) Enhancement of cooperation, and (3) Alleviating the untrustworthy
resources. Incentives have been identified to encourage cooperation amongst participating peers in P2P
Systems. These incentives could be monetary such as digital coin and other kinds of non-priced incen-
tives that designers deem fit. Incentives used in the literature are TTL (Time-to-live), bandwidth, service,
delay times, network membership, peer rating and trust (Krishnan & Smith, 2002). Moreover, most of
the incentive approaches differ in the type of incentive used and the methods of managing the incentives.

Game theory offers a rich mathematical framework for the analysis of interactions in a strategic
environment like P2P system. Though the interaction in real P2P systems are more complex, game
theory provides us with an acceptable understanding of complex interactions such as between peers in
P2P networks. Game theory modelling is appealing to model interactions of peers in P2P networks due
to the fact that difference of cost and incentives are natural net benefit that can easily be modelled as
payoff function. Also, the rationality assumption of game theory that every player tends to maximize
their utility tends to fit exactly the situations in P2P system.

Game Theory has been applied in modeling human behaviour in politics, social and economics, to
study interaction between or amongst players. Game models decision making in an interaction between
or amongst rational participants, hence it is an analytical tool that help us to understand our observation
when decision makers interacts (Osbourne, 2003). Games can be used to predict, describe and prescribe
interplay between competition and cooperations (Coopetition) (Adam & Nalebuff, 1997). Specifically,
Behavioural game theory (Camerer, 2003) deals with the study of individual behaviour in an interaction
in which the outcome, success or failure of the decision maker depends on the choice of others.

In this paper, an overview of game theory and classifications based on some criteria related to the
players, their actions, moves and outcomes. Furthermore, we presents a taxonomy of peers in P2P system
based on the strategies of peers may apply during their interactions. A complete description of suitable
game to describe P2P interactions is proposed and discussions of challenges. The remaining part of this
paper is organized as follows: Section II provides the analogy of P2P systems to traditional market and
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