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Preliminary Evaluation of
the Per-Process Power Consumption Control Mechanism

DAISUKE MIYAKAWAT and YUTAKA ISHIKAWA

The DVS(Dynamic Voltage Scaling) is the technique that decrease power consumption of
a computer by changing operating voltage and frequency. If we controlled the operating fre-
quency on process base by using DVS, we would be able to decrease the power consumption
without slowing response. However, in order to show its availability, we have to evaluate
the DVS’s properties of CPU and overheads necessary to change the operating frequencies
on process base. In this research, we perform two experiments and preliminarily evaluate
the availability of the Per-Process Power Consumption Control Mechanism. First, we look
through the electricity characteristics of Penium 4 and Pentium M by measuring the total
power consumption (temporal integration of power consumption per unit of time) when using
the DVS. Second, we measure the difference of total power consumption of two processes with
different frequencies, between simultaneous execution and sequential execution. As a result,
we conclude that the Per-Process Power Consumption Controlling System is realized with
almost no overhead if we use a Pentium M processor.
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pid = fork();
if ( pid == 0 ){ // Child Process

send_packet ("begin");
execvp( file, argv );
}else{ // Parent Process
waitpid( pid, NULL, 0 );
send_packet ("end") ;
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len=sprintf (buf, "600000");

d=open("/sys/.../cpufreq/scaling_setspeed",
0_WRONLY) ;

write(d, buf, len);
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pidl = fork();

if( pidl == 0 ){ // Child Process 1
freq_set( "800000" )
send_packet ("begin: 800000");
execvp( file, argv );

}

pid2 = fork()

if ( pid2 == 0 ){ // Child Process 2
freq_set( "1600000" )
send_packet ("begin: 1600000");
execvp( file, argv );

}

wait();
send_packet ("end") ;
wait();
send_packet ("end") ;

14 2 TR AMRFEITHZ vy N\Ta s I A

%£3 2 Juv R FEFHOME

(R R [EIRFEATIG | ERIELTIE e
(MHz,MHz) (F) () (%)
(800,800) 38.394 38.093 0.300
(1200,800) 33.990 33.807 0.182
(1200,1200) 29.838 29.521 0.316
(1600, 800) 31.847 31.718 0.129
(1200,1600) 27.700 27.432 0.268
(1600,1600) 25.675 25.343 0.332
FIEL W,

THT L7075 LE—2HoFEEEE L < NPB
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[T 7 5 72 EDFH ] Z R 720D TH B,
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TR [ARFRATIHE | (@347 ES
(MHz,MHz) (W ) (W ) (%)

(800,800) 177.899 160.141 11.089
(1200,800) 211.427 210.332 0.520
(1200,1200) 262.105 260.524 0.607
(1600, 800) 290.790 285.468 1.864
(1200,1600) 343.652 335.660 2.381
(1600,1600) 433.607 410.796 5.553
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