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A Scheduling Algorithm with Low Power for Periodic Tasks in
Hard Real-Time Systems
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Abstract: A dynamic slack time reclaim algorithm (DSTRA) is proposed for periodic tasks in
hard real-time systems. The algorithm reclaims the slack time from both the higher-priority tasks
and the lower-priority tasks, and takes the common power model into account, that is, both the
dynamic power and the static power are considered in the algorithm. The DSTRA algorithm
consists of two parts: an off-line calculation to determine the static speed of running tasks, and
an on-line speed adjusting mechanism based on the actual workload by using the slack time
generated from both the completed higher-priority tasks and the lower-priority tasks. Simulation
results and comparisons with the DRA algorithm and the DSRDP algorithm show that the
DSTRA algorithm is more efficient, and provides about 2. 03%—27.57% and 1. 09% - 17. 04 %
energy savings, respectively.
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