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Implementation of a Power-saving Scheduler on
L4 Microkernel

KazuHiRO Havasar, ! Jun Kanar, 2
KaTsuMi MARUYAMAT? and MiTarRo Namiki™

Recently, the low power technology is needed in many fields such as server
computers or embedded systems. We propose a power saving scheduler with
DVFS (Dynamic Voltage and Frequency Scaling) on L4 microkernel. The
scheduler reduces power consumption by predicting the performance of each
L4 thread based on its run-time information and selecting the best voltage and
frequency that satisfies the performance constraint defined by users. The sched-
uler has the “learning system” optimizing the performance estimation model
automatically in each environment, and the “feedback system” compensating
the performance estimation error. This paper describes the design, implemen-

tation and evaluation of the scheduler, and then, considers the applicability of
the scheme to L4 microkernel and the possibility of power saving in microker-
nel by applying power-aware scheduling to user level OS servers similarly to
applications. In evaluation, we achieved 34% CPU energy reduction of an I/O
application.
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Table 1 Examples of system call functions.
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Table 2 Overheads of L4 context switch.
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Table 3 Learning time [s].
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Table 4 Obtained regression coefficients.
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Table 6 CPU Energy of each thread for the execution of disk [J] (L*Linux).
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