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Abstract

This paper presents iShare, a distributed peer-to-peer
Internet-sharing system, that facilitates the sharing of di-
verse resources located in different administrative domains
over the Internet. iShare addresses the challenges of re-
source management in desktop grids, and integrates these
resources with production grids. In this paper, we present a
briefoverview ofthe iShare system and describe how iShare
leverages existing standards to provide novel solutions to
theproblems ofresource dissemination, resource allocation
and trust in desktop grids. We also discuss how iShare in-
tegrates production grid systems, such as the Teragrid, with
desktop resources and compare the iShare approach with
web-based user portals for production grids. To quantita-
tively evaluate our techniques, we measured the efficiency of
resource allocation in iShare and the overheads associated
with establishing trust andproviding the iShare user inter-
face for production grids. The evaluation results demon-
strate that iShare enables open Internet sharing with effi-
ciency, reliability, and security.

1 Introduction

Revolutionary advances in networking technologies have
made it possible to integrate computational and information
resources scattered over the Internet into cohesive comput-
ing systems. Among the infrastructures supporting vari-
ous kinds of Internet-wide collaborations, distributed cycle-
sharing systems - systems that gather compute power from
a large range of machines - have shown success through
popular projects such as SETI@home. These projects have
attracted a large number of participants who contribute idle
CPU cycles on home PCs to a scientific effort.

Distributed cycle-sharing systems have been referred to
as desktop grids. In this paper, we will consider desktop
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grids more specifically as systems that address the chal-
lenges of (i) managing the resources of cycle-sharing sys-
tems and (ii) integrating ad-hoc and dedicated grid re-
sources. Examples of dedicated grid resources are those
provided by the Teragrid [6].

Resource management in desktop grids: The large-
scale deployment of desktop grid resources require manage-
ment mechanisms that are correspondingly scalable. Cur-
rent desktop grid systems are limited in that they have cen-
tralized structures with participants providing idle compute
cycles to tasks farmed out by a server. Another challenge
arises in that desktop resources are usually non-dedicated
and thus present fluctuating availability to remote appli-
cations that attempt to use these resources. Furthermore,
Internet users are usually unknown to each other, imply-
ing a lack of trust among resource providers and applica-
tion users. Common authentication techniques, which use a
central authority to verify user identities, are insufficient to
provide protection among these untrusted entities.

Integrating desktop and dedicated grid resources: It
is desirable to integrate production grid resources with ex-
ternal resources. Doing so, exposes scientists to a plethora
of possibilities in selecting and managing access to compu-
tational platforms and also hides the complexity of different
access mechanisms for grid and desktop resources.

This paper presents an open Internet-sharing system,
called iShare, that addresses these challenges. iShare's re-
source management is based on a decentralized P2P-based
framework, where participants can play the roles of both
providers and users [25]. Resource providers can easily de-
scribe and publish their resources and usage policies; end
users can easily browse and access published resources.
These functionalities are provided as a set of tools in the
user interface to the iShare system, which is implemented as
a lightweight Java application. The assignment of user ap-
plications to resources is guided by a proactive resource al-
location method, which predicts resource availability using
a semi-Markov model [24]. iShare allows untrusted users
to access resources, but confines the execution of their ap-
plications in virtual machines (VMs) [22].
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