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ABSTRACT. The problem considered in this paper is motivated by recent studies in sched-
uling tasks in a grid computing environment. A grid infrastructure is a virtual orgamni-
zation that integrates a large number of distributed resources and high performance com-
puting capabilities into a super service, which can be viewed as an agreement to share
resources among independent organizations. Users may dispatch their tasks to the grid
computing environment and use remote computing resources instead of computing lo-
cally. Hence, the issues of resource management and tasks scheduling are essential in a
grid computing environment. As the problem of nonpreemptively scheduling independent
multiprocessor tasks in a grid computing environment is NP-hard, we propose a heuristic
algorithm for such a problem. We evaluate the performance of the heuristic algorithm
not only by mathematical analysis, but also implementing the heuristic algorithm and
exploring phenomena from the experimental results. The derived performance bound of
the heuristic algorithm falls between (2—1/P) and (3—2/P), where P is the total number
of processors in a grid computing environment. To explain the performance analysis of
the heuristic algorithm, we implement the heuristic algorithm and discuss the observed
phenomena from the experimental results.
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1. Introduction. A grid computing environment [1,8] is an Internet-based infrastruc-
ture that connects geographically distributed and heterogeneous resources into a super
service, which allows the use of computing systems belonging to different organizations
as a single system. Thus, a grid computing environment can be viewed as an agreement
to share resources among independent machines, which could support the execution of
many scientific applications [1,8,17,24,28]. In a grid computing environment, users could
submit their tasks from any machine and a scheduler assigns the tasks to the machines in
the environment. Instead of processing tasks locally, the scheduler might dispatch tasks
to remote machines [11,12]. To achieve the potential of a grid computing environment, an
efficient scheduling framework within a grid computing environment is necessary. With
the increasing importance of scheduling tasks in a grid computing environment, several
studies [4,11-16,18-23,25,26,29] have discussed the problem of scheduling tasks in such
an environment and evaluated their performance either by experimental results or by
mathematical analysis.

In 2004, Martino and Mililotti [19] developed a simulation grid computing environment
to evaluate the usefulness of genetic algorithms for scheduling independent tasks in sev-
eral distributed, parallel machines. In contrast with their previous work on up to 24 tasks
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