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Dividing program into regions for controlling DVFS

HipeaKl KIMURA," MITSUHISA SATO,t YOSHIHIKO HOTTA,t
TAKAYUKI IMADA,t TAISUKE BOKUt and DAISUKE TAKAHASHI *

In this paper, we propose a new technique to divide into region with low impact. Recently,
many high perforrnance microprocessors have DVFS(Dynamic Voltage and Frequency Scal-
ing) mechanism, we can reduce energy consumption by using of this mechanism adequately.
While many researchers have proposed a lot of techniques of controlling the power by dividing
the program into some regions, a few reports address the division of the profile, and the over-
head for the profiling was not considered. We propose a technique to divide the program into
region, taking the overhead for the profiling into account. Our algorithm enables to divide
the region by instrumenting the code using the execution profile, the power profile, and the
structure of program.

We have applied our technique to a serial program. As a result, the execution times of the
instrumented code decreases comparing to that with a simple division technique of relying on
only the program structure. And, we found that the power consumption can be reduced by
combining our algorithm with the DVFS frequency selection algorithm.
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divideRegion(cycle)

#l for basic block ’
If{ { block = getBasicBlock (} } == TRUE ){
if{ power data is unchanged in this block)}{
assume biock to be oneregion
return power _data;
}else {
create some regions using power_data.

}
)
# for BlockList
else if{ { block=gsiBody() ) == TRUE ¥
divideRegion {blockcycle);
if{ blocktime / cycle >= Threshald }{
if { power data is unchanged in this block ){
assume block to be onersglon
return power_data;
} else{
create some regions using power_data.
}
) else {
retum power _data;
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