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ABSTRACT

A Virtual Organisation in large-scale distributed systems is a set of individuals and/or institutions with
some common purposes or interests that need to share their resources to further their objectives, which
is similar to a human community in social networks that consists of people have common interests or
goals. Due to the similarity between social networks and Grids, the concepts in social science (e.g. small
world phenomenon) can be adopted for the design of new generation Grid systems. This chapter presents
a Small World Architecture for Effective Virtual Organisations (SWEVO) for Grid resource discovery in
Virtual Organisations, which enables Virtual Organisations working in a more collaborative manner to
support decision makers. In SWEVO, Virtual Organisations are connected by a small number of inter-
organisational links. Not every local network node needs to be connected to remote Virtual Organisations,
but every network node can efficiently find connections to specific Virtual Organisations.

INTRODUCTION Therapid growth of distributed resources in Grids

makes resource discovery far more challenging
Grids are large-scale distributed computing sys- than traditional computer systems. In order to
tems providing mechanisms for sharing and inte- provide information that is actually useful and
grating computing resources, data and services. essential for decision makers, we need new mod-
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els for resource discovery from multiple service
providers in the large-scale Grid systems.

The new concept, Virtual Organisation, is
emerging in the recent distributed system design
(Foster, Kesselman, & Tuecke, 2001). Dynamic
anddistributed resources in large-scale distributed
systems, such as Grids and peer-to-peer (P2P)
networks, can be organised as Virtual Organisa-
tions for coordinated resource sharing and problem
solving (Foster et al., 2001; Walker, 2001).

Many properties need to be considered in
design of effective Virtual Organisations, such
as availability, affordability, security, depend-
ability, flexibility and scalability. In effective
VOs, users should be able to communicate with
each other easily and securely, and share and
discoverdesirableresources for specific purposes.
In the last decade, many studies have been made
to address the problem of communication and
resource sharing in dynamic, multi-institutional
Virtual Organisations, while the study of resource
discovery in Virtual Organisations was paid little
attention to. However, we will not reap all the
benefits of utilising these shared resources in
Virtual Organisations unless we have an efficient
way to discover them. Owing to the dynamic and
distributed nature of Virtual Organisations, ef-
ficientresource discovery remains a challenge for
designing effective Virtual Organisations, which
will be addressed here.

A Virtual Organisation in large-scale dis-
tributed systems is a set of individuals and/or
institutions with some common purposes or
interests that need to share their resources to
further their objectives (Walker, 2001), which is
similar to ahuman community in social networks
that consists of people having common interests
or goals (Khambatti, Ryu, & Dasgupta, 2002).
Due to the similarity between social networks
and Grids, where Grid nodes can be regarded
as people and connections can be regarded as
relationships, the concepts and theories in social
science (e.g. small world phenomenon (Watts &

Strogatz, 1998)) can be adopted for the design of
new generation Grid systems.

In this chapter, we present a Small World
architecture for Effective Virtual Organisations
(SWEVO) focusing on the issue of resource dis-
covery for building effective Virtual Organisa-
tions, which is based on the previous research on
resource discovery in P2P networks and Grids
(Antonopoulos & Salter, 2004; Liu, Antonopoulos,
& Mackin, 2007a, 2007b, 2008). In SWEVO, a
semi-structured P2P search algorithm is utilized
for efficient resource discovery in Grid network,
which enables Virtual Organisations working in
a more collaborative manner to support decision
makers.

BACKGROUND

Resource Discovery in Virtual
Organisations

Inmany existing VOs, a centralised resource index
provides the functionalities to publish and discover
resources (Foster, Kesselman, & Tuecke, 2001;
Winton, 2005). Using a centralised resource index,
a resource can be quickly found and consumed.
However, the centralisation of the resource index
service raises the issues of scalability caused by
the limitation of resources at the index node,
such as network bandwidth, CPU capability and
storage space. Moreover, the centralisation of the
resource index also introduces a single-point-of-
failure to the system. The index node centralises
all responsibilities for publishing and handling
enquiries about resources. Once the resource
index fails, all the information about accessible
resources will be unavailable.

To reduce the problem of single-point-of-fail-
ure, each network node should have the capability
to efficiently discover desirable resources by in-
teracting with connected nodes. In SWEVO, each
Grid node does not rely on a centralised index to
provide resource discovery service, which can
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