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Service Prediction-Based Job Scheduling Model for Computational Grid

Sung-Ho Jang, Jong-Sik Lee

Abstract

Grid computing is widely applicable to various fields of industry including process
control and manufacturing, military command and control, transportation management, and so
on. In a viewpoint of application area, grid computing can be classified to three aspects that
are computational grid, data grid and access grid. This paper focuses on computational grid
which handles complex and large-scale computing problems. Computational grid is
characterized by system dynamics which handles a variety of processors and jobs on
continuous time. To solve problems of system complexity and reliability due to complex
system dynamics, computational grid needs scheduling policies that allocate various jobs to
proper processors and decide processing orders of allocated jobs. This paper proposes a
service prediction-based job scheduling model and present its scheduling algorithm that is
applicable for computational grid. The service prediction-based job scheduling model can
minimize overall system execution time since the model predicts the next processing time of
each processing component and distributes a job to a processing component with minimum
processing time. This paper implements the job scheduling model on the DEVS modeling and
simulation environment and evaluates its efficiency and reliability. Empirical results, which are
compared to conventional scheduling policies, show the usefulness of service prediction-based
job scheduling.

Key Words : Computational Grid, Prediction-based Job Scheduling, DEVS Modeling
and Simulation
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if (not exist T_expactedtime[1])

predict T = ((1-alpha) * T_expectedtime[0])+(alpha * T_realime[0]);
T_expectedtime[1] = predict T;
}
else if (exist T_expectedtime[1] )
{
for (i=1;i<n-1;i++)
{
expect]i] = T_expectedtime[i]/ T_expectedtime[i-1];
real[i] = T_realtime[i}/ T_realtime[i-1];
predict T = ((1-alpha) * expect[i])+(alpha * realfi] ));
total_pre_T * = predict_T;
}
T_expectedtime[n] = total_pre_T * T_expectedtime[1];
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