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Prediction of Optimized Energy Consumption
of Power-aware Large-scale Cluster System

HIDEAKI KIMURA,ttt TAKAYUKI IMADA and MITSUHISA SATO t

Recently, it has become important to improve the energy efficiency of high performance PC
cluster systems. Profile-based energy optimization method, which defines program regions
that have the almost same characteristics and selects the best P-State by analyzing profiles,
can achieve energy efficient computing. However, it is difficult to evaluate the energy effi-
ciency in a large-scale cluster system, therefore the energy scalability has not been discussed.
This paper investigates both energy efficiency achieved by an energy optimization with pro-
gram partitioning and scalability of energy efficiency. As a result, we found that the energy
optimization method can reduce energy consumption in the large-scale PC cluster system.
Increasing the number of nodes can achieve more effective energy optimization, though it
wastes more energy consumption. The results indicated that the energy optimization with
defining program regions is effective for the strong scaling problem.
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execution
trace
time: file:line ~ value
0.00: a.outd
0.10: a.0ut6
0.20: a.out6
0.30: a.outs

#include <stdio.h>

5
1000
1000

if(1%2 == 0
s=foo( ),

ree)
else

FOR

asic ok
IF
Staeme
printf(“s=%d\n”, s);

returno;

source code
int main(void)
{
inti, s=0;
for( i=0; i<100; i++)

){
start_region(region_1);
end_region(region_1);

{
start region(region_2),
s =bar();
end region(region_2);

printi(“s=%d\n", s);
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