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The Performance and Energy Consumption of
A Data Placement Utilizing Access Relations

MASARU IRITANI ! and HARUO YokoTa'!

As the amount of data increases, the energy comsumption of storages be-
comes a more serious problem. Some methods move data accessed infrequently
to dedicated disks and despin them in order to reduce the energy consumption
of disks. In these methods with many disks, however, trying to work on old
data may cause many spinups increasing the access latency and the energy con-
sumption. For this problem, we propose a new method, which moves multiple
files into one disk when accesses to them have been co-occurred several times.
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Fig.1 The State Chart of a Hard Disk

0000000000000 00000000000000000000000000
00000000000 000000000000000000000000000000
0% 000000000000000000000000000000000000000
000000000 00000000000000000000000000000000
Trie 000000000000000000O00O0O0DOOOO0OO'™Y Oo0oooon
0000000000000000000000000000000000 Trie0 OO0
00000000000000000000000000000000000000000
000000000000 0OO0000000

000000000000 000000000000000000 1000000000
00000000000000000000000000000000000000000
000000000000000000000000000000 COFID*®00oo0oon
000000000000 00000000000000000000000000000
00000000 0000000000000000000000000000000

3. bOoooooaood

goboooooooobobbooooobooooooooodoboooooooa

00000000000 0000000000000 (Active) OO0 OO0 (Idol) O
0000000 (Standby) D00 300000003000000000000O0OOO
gbi10000000bo0oooobooboboboooboOoboooOooboboboobooobOboOo
gbooooooooooooboooboobooboOoO0oOobOboOobObOOoUbOObLDbOObOObOOOn
bobooooooboooooooooobobooOoooobooboooooboooboobOoon
boooobooobooooobobobobobooobooobobOoboboOoooboooboboOooooo

booboooooooooooooobooooboooboobOobOobOooboobOooOo
gbobooooooooooooooooooooooooobobbooboooooooon

(© 2011 Information Processing Society of Japan



IPSJ SIG Technical Report

gooogooboooooogoobbobobooooboooooboobobboobobboon
goobooboobooobobboboboobooboooooon
goobooboboooooooooboboooo11bbo0oo

01 Doooooooooooooot®
Table 1 An Example Specification of Hard Disk States3)
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Fig.2 The Target of Our Proposal
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Fig.3 Overview of Our Proposal
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Table 2 Parameters for Hard Disks

ooooo HGST Hitachi Deskstar 7K2000
0ogd 2 TB
ooooo 5
ooooooa 7200 RPM
poooooooo 4 MB
ooooooo 134 MB/s
gooobooooo 11.1 W
ooooOooogo 75 W
gooooooooo 0.8 W
oooooooboooooo 35.0J
goboobDoboooboooo 450.0 J
gooooooo 0.7 0
oooooooo 15.0 O

03 O00O0oOOoooooboogd
Table 3 Parameters of The Workload
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