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Abstract. Locating suitable resources within a Peer-2-Peer (P2P) system is a 
computationally intensive process, with no guarantee of quality and suitability 
of the discovered resources. An alternative approach is to categorise peers based 
on the services they provide – leading to the interaction of peers with common 
goals to form societies/communities. Organization of peers in different 
communities is suggested to be useful for efficient resource discovery. The 
concept of communities is explored with reference to questions such as: why 
communities are desired? How they are formed? How communities work and 
interact? What are different possible types of communities and their overall 
behaviour? What are the advantages of community formation? The communities 
are adaptive in nature and evolve based on changes in their operating 
environment – such as changes in neighbouring communities. We suggest the 
benefit of this approach for resource discovery, and use a JXTA prototype to 
illustrate the concepts. The particular focus of this paper is to explore different 
types of organizational structures in the context of software provision in the 
context of service communities.  

 
 

1 Introduction 
 

Emerging distributed computing paradigms, such as Grid Computing [2], comprise of 
resources  which may freely join and leave the system – and are said to constitute a 
“Virtual Organisation”. Identifying how such an organization should be structured is 
an important part of developing more useful and efficient collaborations. Such Virtual 
Organizations already exist in both science and engineering projects – whereby a 
collection of scientists come together to solve a single large problem. In the High 
Energy Physics domain (such as the D0 project [15]), many groups and institutions 
come together for collaborative problem solving. Identifying a service-based 
infrastructure, which makes use of Grid technologies, is therefore important to support 
multi-disciplinary science in the future.   

There is no reliable way to discover such dynamic peers and resources, making it 
impossible to have updated information about all available resources. However, 
without such information resource discovery becomes a time -consuming process and 
imposes an overhead on network access [1]. As the number of peers grow, the rate of 
possible interactions among peers increase exponentially. It is not scaleable to interact 
with all peers to discover appropriate resources, and all peers are unlikely to have 
information about all other peers. Restricting interaction within a set of peers is a key 
factor to scale the resource discovery problem. Peers can be categorised based on 
criteria such as the type of service, quality of service, etc. Any initial cost in 
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