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Abstract. Most of the resource present in grid are underutilized these days.
Therefore one of the most important issue is the best utilization of grid resource
based on users request. The architecture of intelligent agent proposed to handle
this issue consists of four main parts. We discuss the need and functionality of
such an agent and propose a solution for resource sharing which satisfies prob-
lems faced by today’s grid. A J2EE based solution is developed as a proof of
concept for the proposed technique. This paper addresses issues such as re-
source discovery, performance, security and decentralized resource sharing
which are of concern in current grid environment.
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1 Introduction

Grid computing is distributed, large-scale cluster computing, as well as a form of
network-distributed parallel processing. Each computer present in grid has computa-
tional power and resources such as memory, printer etc., which are underutilized. In
order to utilize resources and provide service to customers resource sharing was in-
troduced. Resource sharing [1] provides access to a particular resource on a computer
to be accessed by clients on grid. The need for resource sharing arises in case of com-
plex mathematical modeling and simulations like the network simulation or simula-
tion of automatic test pattern algorithms, virtual supercomputing or DNA mapping.

Resource sharing involves three main process namely: resource discovery, resource
management and resource allocation. Resource discovery is finding resources availa-
ble in grid. This problem is solved in tools such as Globus and Condor Matchmaker
[2]. Resource management involves collecting resource. The challenge involved is
finding the right quantity of resource [3].

1.1 Contribution

There are a number of ongoing research in the field of grid computing most of them
trying to address some of the challenges faced in grid environment. This paper
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addresses aspects like: resource discovery in grid, security, decentralized resource
sharing, scheduling of resources and threshold based resource allocation.

The rest of this paper is organized as follows: Section 2 discusses ongoing research
followed by section 3 discussing proposed architecture. Section 4 describes experi-
mental results. In section 5, the paper deals with application and advantages followed
by future research and conclusion.
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Fig. 1. Resource discovery Fig. 2. Grid model of entire system

2 Ongoing Research

2.1 Globus Toolkit

Globus is an open source toolkit that is used for construction of grids. It provides
access to resource present within the grid located in any geographical area [5]. Globus
uses GSI (Grid Security Infrastructure), GRAM (Grid Resource Allocation and Man-
agement) and MDS (Monitoring and Discovery Services) for resource management
and discovery. Globus provides a remote front end to multiple batch systems. Our
paper tries to preserve all the advantages of Globus and eliminates all complex confi-
guration and installation of number of tools.

2.2 Meta-broker Architecture

The meta-broker architecture focuses on how to allocate a particular resource present in
some other network or grid to a user requesting for resource [6]. Previous works deals
with MESS (Multi Engine Search Services) and ISS (Internet Search Service) based on
CORBA [7] and meta-broker architecture for management of grid resources [8].

2.3 Negotiation Algorithms

This work mainly deals with negotiation protocols between the client and provider.
The key focus is on contracts [9]. One important algorithm used is G-Negotiation
algorithm. Our paper discusses a simple mechanism for secure communication.
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3 Proposed Architecture

The entire work is split up into several modules which are discussed in detail. First is
the server module in which client registers to provide resource. The client is provided
with an address. The details registered include resource type, amount of resource and
time duration when the resource would be available. Resource discovery [4] module
is used to keep check on parameters such as processor time, print queue, system
threads, disk queue length and cpu usage. The values are obtained from performance
logs and alerts. The retrieved values are stored in .csv format. These obtained values
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Fig. 3. Four program instances run on 2, 3, 6 and 8 nodes. X axis represents injection rate and
Y axis represents latency. Buffer size are taken as 4 and 6.
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Fig. 5. Four program instances run on 2, 3, 6 and 8 nodes with buffer size are taken as 8 and 12
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are compared with threshold values. The third is the intelligent agent module which reads
the files obtained from the resource discovery module running on each machine. The re-
source files are set to refresh after t, time. The resource requester requests the agent for a
particular resource. The intelligent agent searches and retrieves the various resources it has
from various clients. Once the right resource is obtained, a secret key is transmitted to the
resource requester and provider. Along with the secret key, the resource requester receives
the providers address and vice-versa. This ensures security.

4 Experimental Results

The performance was evaluated between the number of process and execution time. We
took the number of resource providers in the grid to be 4 and the number of process was
taken as multiples of 4. A graph was plotted for the process running on single system to
the process split among the four systems and the resultant graph is shown in Fig. 4.

5 Conclusion

Our paper discusses a solution for resource sharing at the same time preserving fea-
tures like security, authentication, resource discovery and decentralization. This paper
defines a simple solution to implement intelligent agent in grid environment.
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