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A new energy efficient online scheduling algorithm
for static priority real time systems

LEI Ting, HU Xiao, ZHOU Xue hai

(Department of Computer Science and Technology, US TC, HeF ei 230027, China)

Abstract: Power is a valuable resource in embedded real time systems as the lifetime of many such systems
is constrained by their battery capacity. Recent advances in processor design have added support for
dynamic frequency /voltage scaling for saving power and energy. Static priority scheduling algorithms is
widely used in real time systems and energy efficient scheduling algorithms for static priority real time
systems are urgently needed to be designed. The limitations of energy efficient scheduling were discussed
and a new energy efficient voltage scaling algorithm was proposed based on the rate monotonic algorithms.
The algorithm can analyze slack time more effectively and try to balance the distribution of slack time
among tasks of different priorities. A two phase frequency scaling strategy was designed in order to change
the execution time of real time tasks. The proposed algorithm tried to lower the frequency of real time
tasks of higher priority by analyzing all the slack times. Experimental results demonstrate that this
algorithm can save up to 26. 2% more energy than the DPM algorithm.
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