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Abstract Nowadays, Reducing the power of storage system has been an important issue as data reliability. Thus we have
proposed RAPoSDA(Replica Assisted Power Saving Disk Array) that method reduce the power consumption of the storage
systems with keeping the reliability of data by utilizing the primary-backup configuration. But we have not verified its perfor-

mance and efficiency of power reduction under workloads yet. In this paper, we evaluate and compare the performance and

efficiency of power reduction of RAPoSDA and related method by the simulator we developed.
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Table 1 A table of status and corresponding power consumption
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Fig.1 Configuration of RAPoSDA

o0oUooO00o0o0ooU0ooooUooUoooooUooooo
000000oooooooooooooooooooooo
OOOOORAPSSDAOOOODOOCODOOOOODODOOOO
gooooooOoooooOooOoooooooOoooooOooo
0000000oooooooooooooooooooooO
ofoooooOoo0ooOooUoooUooUoooUooooooo
000000000000 0O0O0DOO0O0O0ODOO00 Chained
Declustering [4] DO 00000

2.2.1 O O
RAPoSDAOODOOOOOCOCOOOOOOOOO 10O

e OJOOODODODO

e JOODDODODODODO

e 0JOOOOOO
00000o0o0O00ooooo0ooooooooo RAMODO
0000oooooooooooooooooooooooon
0000000o0oooo0o0Uoooooooooouooooo
oooopoooo0oOooopooooO0ooooooooooo
000000oooooooooooooooooooooo
odoopooooOoU0UoopoooooooooooUuoooo
goooooouvpSOCO0ODOOODOOODOOODOOOODOO
oooooUoooOolgoooooooUoUooD 1ogoooo
00oooooooooog
oooooooOoOoooooooOooooooooooooon
0000000000000 000o0ooooooooooon
000000doooooooooooooooooooooo
0000000000 000ooo00oo0oo0oooooo
00000000000 0o0o0oUoUoooooOoUoOooooo
odoopooooOoOooooooOoOoOooooOoOoUooooo
0000000oooooooooooooooooooooO
0o0oddoooooooooooooooooooooo
000000oooooooooooooooooooon
odo0oopooooooo0o0OooooooooOoooooo
00000oooo00o0000000ooooOOo0oOoooooo
000000ooooooooooooooooooooooo
0000000ooooooooooooooooooooon
000000oooooooooooooooooooooo
0000000000000 0ooooooooooooog
od0o0oooo0oo0U0ooooOooooooooooooo



write data

02 RAPoSDAODOOOOO
Fig.2 Write process of RAPoOSDA
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Fig.3 Read process of RAPoSDA
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Fig.4 Configuration of the simulator
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Table 2 Prameters of hard disk drive using by the simulator
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Table 3 Configuration of storage system on this simulation

# of disks Normal MAID RAPoSDA
Cache Mem | - | Cache Mem | - | Cache Mem | 16GB
128 Cache Disks | - | Cache Disks | 1 | Cache Disks 1
Data Disks | 128 | Data Disks | 128 | Data Disks 128
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Table 4 Parameters of synthetic workload

workload parameter  value

oo 01200

read:write 7:3,5:5,3:7
goooooo 1,000,000 (1MB/file)
gO0O0oO0ooooo0O  2TB (Primary X Backup)
gooooo Ax 3600 x 12
goooooo Zipft 00O
oooooooo Poisson O O

Zipf 00O s 1.2

ogoood 25 (request/sec)

goos3boooooooooboOobobobobobObobbbbbooo
go0b00o00000O0ONemal DOO0O0O0OO00O00O00O0O0OO
gboodoooboooooobooMAIDOOOO0O00OO0OO0O0O
goboooooooboooooo

RAPSSDA O OO OOOO0OO0O0OODOOO3000000
gooooooboooooboooooboooo 200000
gbooooooooobooobooooooobooooboooo
goooooooooooooobooooooooooooo
goboooboooooboooooboooooooon

4.2 ODO0O0OOOOOObOOOOoOoo

goboooooooobooooboooobooOoooono 40
goboooooooobooo zipfO0ODO0OO0O00000000
goooooooooooobbooobooboooobooooooo
readd write DO OO0O0O0ODO 7:305:503:700000000
goooooboooooboooooooobooboooooobooboonoo

4.2.1 00000000

goboboooooooboooooboooooooboobooooDooo
000 s50000000000000000000001JouleO
gooooooobooONemalDOOOOO0OODOOOOODO
O0OO0OO0OORAPSSDADO OO MAIDOOOOOOOOOOOO
gbobo000O0bO0oO0O0b0O0O0O0OOORAPoSDA O MAID
ONormal OO0 O000000CO0O060000O0DCOODOODO
goboooboooooooooooooooo7o0ooooon

Os50000000000000RAPSSDAODOOODOOO
oooO00 Noermal OO0OODOOO0OOOOOOODOOOOO
MAIDOOOOOOOOOOOO0OO0O0OO0O0O0O000 70%00
0000000 2000000 Normal OOOOOOO0O0OOO
goooooooo

Oe6e000000O0D0O0O0OCDOOCDOOO RAPSDADOOD

Read:Write=7:3

40 4 * Normal ,'O
—_ * MAID o
@ ¢ RAPOSDA o
3 o
= oA +
S 30 | o S
- LA +
— Io}/.f +/
-§ ,0’,/"A +
g SO +/
3 20 RS
5 &
o /,’-’+
3 A
) 4 @
g 10 /;+/
0
o
T T T T T T
2 4 6 8 10 12
Elapsed time [ hour ]
Read:Write=5:5
40 -{ * Normal ,'O
— * MAID Kot
2 ¢ RAPOSDA o
> ’
3 .
‘S 30 4 R A
= o &t
c s +/
2 o a7
g s
3 20 , o ,v‘i/
s a
5 0 A»"+/
o o+
B O s
o 10 A o i/
c L.
o] o _.3/
A7
2
T T T T T T
2 4 6 8 10 12
Elapsed time [ hour ]
Read:Write=3:7
40 - * Normal ,/O
— * MAID o
2 ¢ RAPoSDA o
> S
2 p
S 30 4 P
s o
c .
2 o
Q. ’ %
. s
E 5 0 A7
2 o ~E
Q © /*’
3 % &
- o e
< &
2 10 A ~ ng
w o &
R
. 4/
L~
T T T T T T
2 4 6 8 10 12

Elapsed time [ hour ]

05 ooooooo
Fig.5 Energy Consumption
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Fig.6 Power Reduction of RAPoSDA and MAID
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Fig.7 Number of Spinup in RAPoSDA and MAID
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Fig.8 Number of cache memory buffer overflow in RAPoSDA
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Fig.9 Average Response time
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Table 5 Average Response time of each configuration [sec]

Configuration
Read:Write | Normal | MAID | RAPoSDA
7:3 0.02 9.55 5.75
5:5 0.02 7.25 3.70
3.7 0.02 4.14 1.57
S. 0O0QoOao
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