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1. INTRODUCTION

In this paper, we discuss the conceptual architectural de-
sign of a dynamic resource management framework which
leverages the open-source Globus Toolkit[2] and commer-
cially available HP OpenView Configuration Management
Solutions software (Radia)[1]. Our approach provides adap-
tive and scalable middleware for static and dynamic resource
provisioning, resource monitoring, virtual organization-wide
authorization, and business policy management. In what

follows, we provide a brief overview about Radia software *.

2. RADIA

Radia[l] implements an automated, policy-driven change
and configuration management system for dynamically ad-
justing the size, configuration and allocation of physical sys-
tem and data resources. It provides a highly adaptable, flex-
ible, and automated approach to resource provisioning for
an infrastructure by adopting an object-oriented technology
for transforming software and content from file-based me-
dia into self-aware, platform-independent, intelligent objects
that can automatically assess the environment into which
they are deployed, and have the capability to install, up-
date and repair themselves accordingly.

3. GRRMS

The Globus-Radia Resource Management System (GR-
RMS) provides an automated, scalable, highly configurable
and adaptable solution to dynamic resource management
for a grid environment. The GRRMS architecture, shown
in Figure 1, implements a set of WSRF-compliant[3] services
to provide various functionalities for authorization, resource
discovery, job monitoring and management, SLA manage-
ment, and resource provisioning as part of the Globus-Radia
Broker (GRB). One of the key features of this framework
is the ability to automatically provision (and de-provision)

*This work was done while the author was an intern at
Hewlett-Packard.
"'We assume that the reader is familiar with the open-source
Globus toolkit[2].
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Figure 1: GRRMS Architecture

resources for execution of applications based on the chang-
ing load characteristics of the environment, thereby ensur-
ing appropriate resource usage. This feature is enabled by
the Provisioning Manager, which is responsible for alloca-
tion and deployment of resources needed to execute a client
application. In our framework, we use Radia as a tool for
provisioning of hardware and software resources. Radia pro-
vides a Web services API for basic management of resources
and their deployment, based on a distribution model. These
models are created dynamically by the Radia Configura-
tion Server (based on situation-specific data) and are spec-
ified (by the Radia administrator) using XML-based ‘poli-
cies’, which broadly defines what application needs to be
installed /deployed where, when and how. They also specify
software dependency, i.e., the deployment relationship with
other software components, operating systems and hard-
ware. The policies are stored in the Radia Database, and
queried by the Configuration Server at run-time. Similar
policies can also be defined for resource de-allocation, wherein
applications are terminated and/or uninstalled.
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