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Abstract A desktop grid, which is a computing grid composed of idle computing resources in a
large network of desktop computers, is a promising platform for compute-intensive distributed
computing applications. However, due to reliability and unpredictability of computing resources,
effective scheduling of parallel computing applications on such a platform is a difficult problem. This
paper proposes a new scheduling method aimed at reducing the total execution time of a parallel
application on a desktop grid. The proposed method is based on utilizing the histories of execution
behavior of individual computing nodes in the scheduling algorithm. In order to test out the feasibility
of this idea, execution trace data were collected from a set of 40 desktop workstations over a period
of seven weeks. Then, based on this data, the execution of several representative parallel applications
were simulated using trace-driven simulation. The simulation results showed that the proposed method
improves the execution time of the target applications significantly when compared to previous desktop
grid scheduling methods. In addition, there were fewer instances of application suspension and failure.
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: The start index in the desktop propensity table

: The end index in the desktop propensity table

: The relative speed between hosts

: The set of idle hosts

T': The set of non-scheduled tasks

PV : The predicted value that a task will be finished on a host without suspension or failure

oM

p: The probabilistic value corresponding to an entry in the desktop propensity tahle
Lengtht) : The size of a task ¢

(1) Transform start time into S in the desktop propensity table,

(2) while ( there are unscheduled tasks in task queue ) and | there are idle hosts in host

quene | do
(3) Select the first task T, from the task queve,
{4) for each host H; in the host queue do
(5) Using R; and Length(T;), caleulate E (end index).
(6) Compute PV; = [TE.s(1 - pi)
n end for
8) Assign task T; to the hest Hy that have the highest PV
{9 Delete T; from the task quene, delete Hy from the host queue
{10) end while
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