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ABSTRACT
In this paper, we present a solution to the problem of dynamically deploying grid service factories onto computing
nodes running an implementation of the Open Grid Services
Infrastructure (OGSI). By providing a non-intrusive Hot Deployment Service (HDS), we extend the service-oriented grid
computing paradigm, as it is deﬁned by the Open Grid Services Architecture (OGSA), to provide a more dynamic ad
hoc grid environment. Service-oriented grid middleware utilizing the HDS enables organizations or interorganizational
communities to form an ad hoc grid to harness unused and
scattered resources of an existing IT-infrastructure. The
availability of the HDS also improves the capabilities to
manage existing grid systems based on the Globus Toolkit
3, which is a vital requirement for the adoption of serviceoriented grid systems in production environments.

Categories and Subject Descriptors
H.3.5 [Information Systems]: Information Storage And
Retrieval—Web-based services; C.2.4 [Computer Systems
Organization]: Computer-Communication Networks—Distributed Systems

General Terms
Algorithms, Management, Design
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1.

INTRODUCTION

The grid computing paradigm is attracting a growing number of users developing bigger distributed software projects
than ever before. The initial vision of the grid encompasses
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the collection of diﬀerent high performance computing centers under a common infrastructure that allows uniform access to those heterogeneous systems. Virtualization of resources is the key paradigm to allow ease of application development and large scale integration.
The service-oriented architecture (SOA) approach and the
corresponding web service standards such as WSDL [5] and
SOAP [23] are currently adopted in various ﬁelds of distributed application development (e.g. enterprise application integration, web application development, inter-organizational workﬂow collaboration). The Open Grid Services
Architecture (OGSA) [10, 9] incorporates the web service
paradigm in the ﬁeld of grid computing, deﬁning the Service-Oriented Grid (SOG).
Constructing a service-oriented grid from interconnected
cluster systems, each cluster exposing its combined power
via grid services that encapsulate the cluster as a single resource, already oﬀers great beneﬁt by allowing homogenous
access to the heterogenous resources via well known and
commonly adopted communication standards. The SOG
paradigm oﬀers the potential to provide an even more ﬁne
grained virtualization of the available resources to signiﬁcantly increase the versatility of the grid. For instance, all
idle workstations of a company may be combined in a dynamically formed ad hoc grid to handle computational peak
loads, thus extending the maximum computational power of
the company without further expense.
Service-oriented computing allows to compose applications
from separate services deployed on a number of diﬀerent systems (e.g. the nodes of a grid network). Following the idea
of application composition from service components leads
to a more ﬂexible programming paradigm that allows more
rapid reactions to changing application needs. It also requires a more ﬂexible infrastructure that can handle topology changes within the grid network and inherently supports
programmers and operators with respect to system management.
In this paper, we present a solution to the problem of hot
service deployment, which is one basic requirement to cope
with large ad hoc grid environments. As the basis for our
work we chose the Globus Toolkit 3 (GT3) [22] deployed in
Tomcat 5 [20], as it is the most widely used implementation of the Open Grid Services Infrastructure (OGSI). We
introduce and discuss the functionality that our proposed
Hot Deployment Service (HDS), essentially representing a

