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Low Power Real-Time Scheduling for Tasks with Nonpreemptive Sections
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The basic real-time scheduling algorithms based on RM or EDF approaches assume that the
tasks are preemptive, but the tasks may contain nonpreemptive sections in many cases. Also
the existing scheduling algorithm for reducing the power consumption of the processor is based
on the task utilizations and determines the processor speed Su or Si according to the existence
of the blocking intervals. In this algorithm, the Sy interval that operates in high speed is the
interval during which the priority inversion by blocking occurs, and the length of this interval
is set to the task deadline that includes the blocking intervals. In this paper, we propose an
improved algorithm that can reduce the power consumption ratio by shortening the length of
the Su interval. The simulation shows that the power consumption ratio of the proposed
algorithm is reduced as much as 13% compared to the existing one.
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When job Ji; arrives:
if Priority(J;;) > Priority(current job)

if Preempt Current_Job() is
successful
Execute Jij;
else
Set_Speed(Sn);
End_H = max(End_H, deuent_jon)>
end if
end if

When the end of high speed interval is
reached:

End H = -1

Set_Speed(Sy);
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When job Ji; arrives:
if Priority(J;;) > Priority(current job)

if Preempt Current Job() is
successful
Execute Jij
else
Set_Speed(Sw);
End H = max(End_H,
dij);
End H = min(End H, dowrent);
end if
end if

When the end of high speed interval is
reached:

End H = -1;

Set,_Speed(Sy);
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