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Energy-efficient task scheduling method for the data center
based on adjustment of program’s execution time

Yosuke WAKISAKA,™ Junjt KITAMICHI, 2
Naok1 SHIBATA, ™ Kencur YASUMOTOT!
and MINorU ITO !

Recently, many data centers have been suffering from increase of their running
cost. In this paper, we propose a task scheduling algorithm that reduces the
power consumption of processors and air conditioning by decreasing a frequency
and source voltage of processors for solving this problem. In the proposed al-
gorithm, first, all tasks of the input program are allocated to processors. Next,
we estimate the completion time when running the actual processing. Then,
if estimated completion time is earlier than the program’s deadline, this algo-
rithm reduces the power consumption by deferring the execution time of tasks
in the decreasing order of the power consumption and decreasing the frequency
and source voltage of the corresponding processor. Through simulations, we
confirmed that our proposed algorithm reduces power consumption by 9% to
47% compared with an existing algorithm without execution time adjustment.

Vol.2011-HPC-130 No.25
2011/7/28

1. 0000

0000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
000000000000 0000000000000000000 63% 0000000
00000000000 000000D0 2008000 10 2,4000000002013000
00056%000000000000000000000000 200800 650 kWhO
0002013000000 10%000000000000000000000000000
0000000000000O0O0®0

O00000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
0D0000000O0?299Yggnoo00000000000NoN0oonoonoo
000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000 NP-
00000000000000000000000000000000

000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000

f1 0000000000000 Doboooo

Graduate School of Information Science, Nara Institute of Science and Technology
t20000000000000000C0OO

School of Computer Science and Engineering, The University of Aizu
t3 0000000000000 D

Faculty of Economics, Shiga University

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

goooooooooooooooooobooooooobbbooooboobboobobo
goooooobooooobooooboboooboobooboobOooboOoDbOoooOoDo
gooooooooooooooobooooooboobooooooobobooooooDoDODbOo
gooobobooooooooooooooooobooboooooooooooooooboo
gooo

goboobooobooooooodooOoboobOoobOUo 200b00O00O0O0ODO
goooobooooooooooboooooboboo0oooooooooboOoooooDooo
goooboboooooooooboooooobooooosb0000oboboObobOoOoooDboo
0000000000000000000 9% 00 47% 0000000000000

gb2000000000000000O0300000DO0O00O0O0OODOO0OOODOO
ooooO0o0O00000000000000oooo0O000O00000004000000
gobobooooooooocooooboooooooso0oooobooo0oooboOoooobooo
goooboboooooooooooobooooboooooboobooboboebbOOoOoOoOOO
oooooo

2. 0000

0000000000000000000000000000000000000000
000000000000000000000000000000000000%7900
0000000000090 ooooo000Dooooooog?d9Ygoooog O
09)00000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000000000,00000000000 200000,000
00000000000000000000000000000000000000 00
10)000000000000000000ON/OFF 00000000000 0NOOn,O
0000000000 000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000 00D000000000000 ONDOOO OFFOD0O0
0,0000000000000000000000000000000O0O0000000

Vol.2011-HPC-130 No.25
2011/7/28

00 00 11)000000000oo0000oo000o0oo00DUooO00DUooOoO0o0o
goooboboooooooooobooooobooboboooooboboooooDbobDbOoo
goooboboooooooooooooobooooooobDbooooooDbooOoooDon
ooboooobooooooboooooobboobooboooboooooboooooooooo
0000000000000000000o0o0o0oo0 00 2)00o0ooooooo
goooooboooodoooooobooooboboooooooboooOoboboOooboooooDoon
dooooooooooooooooboobooooooboobooooooobOoOooooboon
gooooooobooooooooboooOooobooOoboOoboboobOOoOoOoOobOoobooOoDbon
ooboooooboboooboocooooooooooooo
gobooboooooooooooboooOoOobooOoOoOoOoOooobOOoOoOoOoOooooDon
goboooobboooooooooooboooboooooboo

3. boO0OoOobOOobooooobooobooboobooon

oobooooooooboooooooobooo,0oboo0ooooboooooboboOooonn
goooboooooboobooooboooooo,b0c0ooboooooobooobobooooooOooonn
goooooooooboooooooobooboooobooOooOoooooboooOooooOoDbon
gobooooooooooooooooboooboooobooooooooobooDbo 10
oobooo

3.1 00000
goobooooooobooooooooooooooobooooooboobooDoboo
oooooooboooooooobooboooobobooboooobooboooobDbooDooDboo
O0000o0o00bo0o0ooo0ooooooooocCcpPUDOOOOOOOOOOOOO
gooobooboooooboooobooooooooooobooooooOoooooobon
gooobobooodoooooboodoboooooobobooooooobooooobooooon
goooboboooodoooobooboooooboOooooobooooboOoOoooooooboon
goooooboooodoooobobooooobobooboobbUUbOooobUoooobon
gobooobooobooooobooobooboboobOooobooboboOobOObOboUObOoUObOOoDo
ooooooo
00 10000000000:0000008 pseProcO0000 OO0OCODOO ApOO
000000000000 Pow(i, p) 00000000 DO0ODO0O0OOOOTo0DOOOOO
000000 RcO0O0O0O00O0O0O0O0O0O0O0ToOODOODOOOOOOOOOOO

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

01 000
Table 1 Used Notations
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Fig.1 An example of the task graph
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Fig.2 Scheduled result by simply list Fig.3 Scheduled result by proposed

scheduling algorithm algorithm
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Fig.4 Task graph 1(details omitted)
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Table 2 Parameter used in this experiment
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Table 3 Finish time when executing two task graph
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0Doooo0oD (0) | 00O (ms) | OOO (ms) oooooo (@) 000 (ms) 000 (ms)
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4 120 180 4 315 473
6 90 135 6 220 330
8 60 90 8 145 218
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