FIT2009 (58 8 EIBHRBIZRMI +x—35 L)

C-045

HPC 3BT Bl « KRB EA ML —V VAT AOEEBMEERS
T AFHERBA ML —VDRIELEEHINRORKREE
Experimental Verification of Efficiency of an Energy-Efficient High—Speed Tiered-
Storage System (eHiTS) with Power—-Aware Proactive Data—Allocation Method for HPC
Systems

ML FERT R R WA Mt =W @EY ME B!

Hirotoshi Akaike, Kazuhisa Fujimoto, Naoya Okada, Kenji Miura, Hiroaki Muraoka

1. JCHic T ZHIZLY ., EEEHOKREZV OL OFEE DD OEHK
WE, ITHBOEBENIEETERVIZEEMLTE ZHIBITE 5.
V1], RERBELR>TWVE, AL —U U RXF AT
ZORTHEL DBHEHETHVATAD—D2THB,
2 HPC BTk, FHEMOMRER W T — 2 BEN
ZLLBEBNMLTVWAZ NG, A ML=V RATADKR
B E BERILDOBERP RS, SR ELRDEBREHOH
MRFHEEIND, RA—rS—ar Pa—F LEEETEA ML
— VUV AT A KREDOT —FEEEICARATE LR
HAgE LCEVEEERERESND, TDRD, WREA MR
LANOHBENZHIMTDEIA ML —PT7—%F 7 F v &
ZOEBFNNKRDLN TS,
IoEFROLE, B 1LIRTEICHEER b L— VR
WBWCT 722 F5 (R 1 FO) IEIL F— X EE (K 1
@) & EJR ON/OFF #HI# (X 1 FOQ) 21T H KB E 1L
FREBELED 4], R 2 0oQF —#FEHHEEICE S
TEARBELQAC S F U HIEEZIT IR E R L
T, VAT LER 1024TB OBETORETIL., BEHFR - ;
MR AHER LR OHEEBEE N % 5090, LRI 2 RiAA : —TPSAVICRE
/7= [2,3,4], ; i BROFFETS
AR TIE, BELBHEBEMEFRERAER bL— i X
DURFRMIEEL, ERCHEBEBENERET S L TH X 1. #BEFROBE
BIDRERIET 5, ZORERA ML - RTADI L
TV EAFPHERA L —T LIEE,

2. BEHIFXOME
REBFRIEEFRE BT, Rt 542 b
L— (LT, OL) ERBFEBO=T7 74 A L—¥ (L
T.N) OBEBA ML—URE LS (E 1), A—s—x
VEa—ETRYaTEWIEMNTT—FEFNELTEY,
AR —=VIZHLTT—ET7 7 8RAET S,
BEFRLWEEFROBEB NI b L—VDERFRTH
0. ROBEEITH, 7. OBERET—F% N IZF
FL. T4 A7 DOBR%Y OFF 5%, I=/°L, =—¥usAg
VR E TARIT I RARHBBEIE, NLDF 4 25
DEREZ N 1275, RIZ, Q7 7EAFRIZLY, Va3
TETRBE CORMORBE TRT S, @V a 7 ETH
WERIE, TP a TICHBERT —F2BMTHET 4RI D
EBRZ ONIZL, @& T—% 2HREDE WV NL 205 OL ~

3 % ~
OFF  7U54J  CFF

aE—13, THICEY, A—S—arEa—SF BT I rIFed ARSI

AT BT FEECEMEER 0L ECh Db, HET— ®2. fERFROEE

57 7R ANTHT, HERAESND, S5OV

KTH, Va7 TERALET — 5 2 RERD N ~BER SOEBANCLY , A8 a—FRT 7L 2

TAHET—FDH%E OL LICRBTAZENTES, BFEE
THOT—F% 0L IWRETBIHERFR L AT, BEFRK
X OL DA XEWHTZ &N TE, HD HHEIBS DIREE

T B BIBUERT v R T LABARETRET
I RAERFERBEH T

545
(% 1 2D



FIT2009 (55 8 MEHRMFEREM I+ —S L)

AN-
@

% (1))
ma THi enl
> 1 NAS#— | 1P 1Ghpe X 128"~ b4

FC:46bps X 44 =+

oL BERETIUE—T54X 1

A=

ER:12818

(F53EH0D ¢
300GB-SAS/15krpm 488)

NL AFRIUFLUSRNL—D 2

=8:32T8

{RERHDD -

1TB-SATAX 402108 X 4MKK))

HE HDDBRON/OFF
AEVTY L/ L s

Windows Server 2003 1

ar | A=Y
By

M 3. BEEON—Ryz=7 Ly T by

BEIMERAREE 0D, T LT, 727 2RENRKRWNL LD
T4 A7 HEBR OFF i2$52L T, RDRE S F T
SV BELRBBHZERBLTCWS, &2 53, EIF OFF IT
BAHEZEEBELRZON—FT, 8F ON THELOBEREBLED
B, AT v TR OHER LB LT, EIR ON B
BHITEL | IGERFH ORI LT a8 KkEN, 2T, #F
FRTIE, 778 ZAFRHIZL>TFOER ON 52T
MR ZfEE L T3,

TIEAFHTIE, YadEREYa T RS P2 —5T
BHINTVWAYa 70U X NORELZEHRT 22—
BHREE L MILT, Pad o7 rErEF—20BEL
Va TETRBE TOREMABROTRZITY, BEHKX
X, 727 AFHCESE, Vs TETHBGENIZTDT 2
BAEFT—H & NL 225 OL ICF —FBEBT 2, D=9,
OL IZIEFETHDO a 7T Vv RETFT—&2 L FHOF—F
BEINET—ZMMEEENTWS, 727 E2FHICBIT
HERMRBOTHEENEWNEEY, 77 8R&EF—2%
a7 EFOEMIERT S N TE S, BEMNICIL.
OL IZEFTFRDOY a TDT 7 ¥ REF — 2 OHLEPHEETHIE
Fv, ZORCHENSRBOTHRENEVIZE, OL 0¥
A XA TE, HEEIHBHELE LT Z, T—FER
BIZOWTHhD L, HEFXTILT 7 B AEEOENTF—
2% 0L 26 NL ~T—4EBEELTNS, ZhiZLT, #
BHFATEHT 7 B AFNZERTE7T—Z%2FD NL 225 0L
~AF—ZRBLTEBY, T—FEBOZA I T L HFRAN
WERFRELWCBEHEINTWS RIZEEND B,

3.7/ B ATHMERE A b L— U DR IEHER 3

3.1 REsONN— R 7 LY T 7
AIEEO NN~ FY =7 #K 31257, OL i3E5E HDD 2#
HLI-EHED 2 -5 XA ML—V (K 3 F1O)., &
£ 12.6TB), NL (I RBFEHD 2B L KEEI Yy FL v
PR RL—U(R 3 O, A& 32TB) 2 ATHER L, NL
IZi% HDD OBFRAIEHERERH Y . T 4 A7 EER LW 5 Bff
TEIR ON/OFF, AV T v 7/ X0 v OHBMNREETSH B,
HIEHIZIT 2 BDONAS Network Attached Storage) H—
NEREBELTRBY, TR~ —a s Pa—Fizt LT
T AN —ERERETE, @DOR N L—UFBERY— N
. BEFREERLUEREY 7 VDT 2EITTHEE
BHiz, RIEMOSBEBRBRLEET I~ Ths, HE

546

HABEER 4 1R T,

K3 iomd Lo, RIEY 7 N7 3@ FmEE A S
O 7AE@Ya TR —EREE IF 7ol Sahb
BT %, SHEHEY 2T A LOQHEMEBRY — N CEIET
3Var %o —EHREE IF 2. B2EFROT7 7 XF5H
WCHOWAARZ D a—FFHRECa TBERE Ay D2 —F 0
LEEL, PRRHE oS T AIEET S, FHESIHE
TurIaE, T/ EATMETEICESS T —FEEL

BERFEEEITO 07 L6T, VaTETFMEY 2,

FHAF —FBRBEY 2 —, PARERSHEY 2 —L
D3ONLHER LTS,

4. SIEHIE

3.2 PARIGIE 0 /T AOEEHE

RIEY 7 by TFiE, A——a sy a—HTHnJad
EFTEAT D a— Vi3 a7 A rJda—F ZEHH L
TEET D, A——a v Pa—F0Oa—¥IFH 5 (oRT
BaYad7 A2V TVa7REREL, PaT Ry VA
—ZEBEATE, H6IZRT LI, Vadrrda—3F
BEBRAESNEZY a7 id 20, Y3 7&F2—RNiciE
BEED, A—R—ara—F2THOYa 73K TT5
L. XFa2a—HNOEEYa T, +7bb FIFOFirst In
First Out) T, A— 3—a s Fa—X|Z&EX L, Yals
7753, PHRE I 0SS 0L, PaTdrsrPa—F
DX 2a—THEFTOT a TWERTEF— 2%, 20V 3

& 1 731D




FIT2009 (55 8 EIIEHMFRITT » —

S L)

TEITENCT O NL 75 OL ~F — X EET 5, SEORME
THEEFRXOAENDEEHAET D, YaTEBAE
BT —PEBEETTS, RULMERELELT-R, [
Bz, a7 BARBICIIHEICEBEOY a 7HAFEL T3
RELRBESC. PVaTDBASZHEEBAE, Ok
L Vg TERAZFEORRICKY, YaToT kA
EF—2MBY a TETRNC

FHAHE S 2 7T AOMEER 7T 27T, T, FA
REH S0 7S M, T2 ERATRCHKLELLRA a7
WA Va2 —FHERERET S, ZhiTO@VaTxa—
TEHE(E IF (Interface) 70 7 I ANITH, YValFa—
BEEE IF 7u /5%, 2—YRYVa 7 xArva—7

&lbh/a727)7ﬁ% SO -S> TYa TTEHREPER

BEL. FLTVa 7 AV a—FIZERa<w  FEHLT
Xﬁ/a—7h$%ﬁh76°@ﬁbt/a7ﬁﬁez&
Ta—TERITREHE T e ST AR ET D,

Kz, PatEREAF 2 —FERETICT I ERAT
MEITS, T7AFHTIE, @OVa 7ETTFHEY 2 —
AW, Vad DT I vART—FZOHKEEL Y a TETHRIA
ETCORBMKROTFREZITY, £, YVad7oT7TrER
BT —ZORKEX, UTORIITY, YarlFa—FHE
BIFVLZELEYa 7HHRE L) 2T LT, ANT77
ANEHTT 7 A NOARTE L OEMERTER~T AN T 7
AN - HBhH77ANVDEREROVHBL, Ya 7 ITEIAH
H7 7 ANEREERT S, LT, YVa7d ez, #0
AHAT7 7 A NVEBAT D NL OFRER Y 2 — 5 (Volume)
I 77AN0-RY a—bMET—7/N) o8& V=
TDOT I vAET—F %HmBRY 2 — LB TRHET D,
IhE, Vad DT EAERY) a—L LS, BB [T
FAN-RY 2 —AXIST—T ] T, Z7A4E Fh
AT HRY a— b MEMTET—T A THB, H
T, ¥ a PETHEE CORRBMKBOTRE, UUITokk
ZIT9, Va7 ¥ a—1FREE IF »oZFELIEAFVa
—SER(K 6)DY a TOHE TS, Hld (P TiRE
QYDOTaTHEEDTHEY s TOLERICERT S, =D
HHEY s TN VR TIC, ¥ a TOETHRIEE CORRIA
KB TFRT B, RIROBY . SEIOYa TERAGHIZE
v, CadETHBETCIYa T DT I EAERY 2—4
Z NL 225 OL ioF — X BT 2RHMNARBFEIZHE 72D
Va TRABERIET —FEBEETT S,

FIT, BT s TOXRRICH LW a TAEmMENRS
L. OFHRF — X BRBES 2 —IENL 225 OL ~DF —
SEEORTREHT, BECRIEHOMHETIL, 7 —FE
BEmERY 2 —ABTETT D, ZDOLD, 77ER
ENABAN ORY 2—Lb% 0L DEXRY 2 —AIBETS
ZET, FT—HEETS, BEEXED OL OEERY 2—A
1. TOL £E28& Vol U R b BWRET D, THET—F
BEEEYa—MI, Hriinwwa 7RBmMERs T¢Iz, =
ORBELEBTRY a—L0 e — ¥ REBEHE L LT
ERL, AL —UBBY 7 o T RBLTT— BB
BrREHT,

NL DR Y =2 —ALBEFER OFF Dz, T— X EERNIC
FORIBARY 2—LDOER ON BDLEWZRD, ZHhicxtL
TOFHEEFRHEEY 2 —id, T—FEEBHEOKE
RY 2—2iZxET5 N T4 R ERKIE, A MLV—VF
BY7 b7 @ UCER ON fERE%HT. NL 71 R7
EEix, TRY a—2-F 4 A7 EFRMIET—T N 20

OL EicF —#EEEFEHTLD,

547

B, RY a—b-F 4 ATERIIET—T N 13, R
Va—btZNEBMTET 4 A7 EERENGATT BT —
TNThD, T—FEBRETHIZ. BON 71 27 ERK
DER%E OFF IZ L CHBEE N 2HIET 5,

4 bindsh o 3;212 @b!
inputtiles/hone/USERDI/TESTI/ input. tut } — AT IER

outputfiles hone/USERBI/TEST I /output bt — R P77 1L SR

omprun Shone/USERGI/TEST I/ sinulationt exe ¥ —RiTT771)0
${inputfile} ¥
${outputfile}

K5 YaZEROH (PaTRIVTH)

SONR/05725 21O {ii
Es:‘s‘:a id

Bﬁﬁﬁﬁ i
USERQ2

USERDS
USERD4
USEROS
USER(S
USERO?

ST REE
(R=ZRITREE, Q=1 HIAEY

. wa ot

6. AFY=—FERDE
(Pa7lxa—RNOYa TIREOFER)

STABEET—

PagRyr a5

5\\ e ’
@ ZN{—“"/'ﬁﬂ"i’—li

Y OWE |
LJeb1 Rigen |

X 7. FHBEHE 2 ST LAOBME

3.3 AT —HELE

X 3R T ERBY ., NAS —rN TR —R_R—a B a—4
ERHLTTZ 7 AN —ERERELTND, T—FEEIC
FOF—2DBREFEGHBBETAHZ LITRBN, ZHhiZk
DSTCTFANVF—ERAMEILLT DI EIFEF LW, %
ICARRETHE, T FEBTICBOTHEEFTORY =
— AR FEENTWBE 77 A NVDT 7 A N —E R EFEF
M TED IO, OLOFEERY =2 —LREL AR Y =2 — A
BEREEAWTT Y EBEREE L, M8 T —¥E
BOEELTT, 2B, REFROT —FBEDFEIL,
ARIEOFIECBE S D b Tikiu,

DOEERE. NLORY =2 —L3MRERY = — 28I L -

& 1451



FIT2009 (55 8 MIEMMZERM I +—35 L)

T O FOFEERY 2—LE LTEEEINTWS, FEAR
U a—AZERERY) 2 —A~DRZARBEINTNDS,
NAS I OL LOBREARY 2—2&<vU L MLT, F—%%
Read/Write §%, 77 RAEDEF—FITEBITIZINL ©
BRERY 2 —LAIRESNBR, NAS 1TF0 2 & 2By
T, ERANCT —E T 7B RTE B,

NL—OL ~DOF —ZBRBETRAH B L., OL ITARY = —2
BEMEREICEIVET—F L NL OHRBARAY 2— A0S 0L @
ERY 2= b~Q@QF —Fabt—%&fT\, F—Fab’—KT
HIZOOL DFHERY 22— b ~DA% 0L ORMARY 2—
LIDERY 2a—2~GWEEZD, R =—rBEhH%EEIC
W, T—2BEEETHLRY 2 —L~DF—F T 7 B AR
BEEWV O BHENH D, NAS (S REIBE TORIINL 0%
RY 2 —bOETFT—ZIZT 7 2AEITH N, NRAERIT
OL DERY) 2 —bDOEF—Z T 7 RT3, FERRY =
—LHEEL AR Y 2 — ABENMERRIZ I D, NAS 2R Y 2 —A

BERICRY) a—LhD= 7 MMek D B2 2 0BT,

OL LOREAY 2a—2%E <Y FLTBLEF TR, &
T, T7BATHEBEETING T — Y RBORTTY
NAS E7 7 ANY—ERZMETEBLNI A v F2h
B,

Ta 7TETH, OL ORBERY 2 —AF@O0L OERY o
—BNZRARDIRPBoTND, Pa TOEFRTH, OL—
NL ~DF —FEERRBSHH L, OL TR = — LBBhi%
BICLVEOT—Fabt —%FEITL, THO N OHBEARY =
—AIET—FEEEREY, T—Fa—5TH%. GOL D
FRERY 2 —Ab DA% OL OERY 2 — L0 b{RER
Ua—b~EI0EEZ 5, NAS I SRE0EE CoORIT oL o3k
RY 2—ADOEF—ZIZT 7 EREIT 5B, RAMEEIT
NL DFHERY) 2 —bDEF—F 2T 78 RT3,

T S T U ——_—

««««««««««

o 2 0

OL-SNLATY Y — S8
X 8. 7 —&EBEDEME

4. HENHR ORI
4.1 BREEFTE

BBADROBIETIE, 9 4. 2 S CREBIC 2R
LREFXELEA LEROBBREHZAE L., fEFRIC
T HERBLHROMEE BN BEIEER 25T 5,

WIZ, 438 TIT4 2B CRE L ZEBEEHDFT —Z|Z
EOSNWT, ERMRY AT LB E 1024TB DA CREkF
RBIOREFROMEBEEHEZRE L, FBRICHBEH
BOHIBEZIMET 5,

548

4.2 RIEBOMEEHEIE & RE-HE

HEERERORIEEER LR 1 17T, REEO NL
A& 6ATB I LT, fEkFRNTILI OL REZEBEOHER
WEDET 4.2TB IKRE L, BEFRTIH, FaROF
—FEBEICKY OL ZEEZERFRI 1/2 CHE TS L
RELT, OLEE% 2. 1TBICTRE LT,

WHWEBHRAEOLRMLELE 2 ITRT, R ~OF—27
TRRE, A—N—a s Ca—20latlta—HFnFs
BARHD, ZITiEH, 2—FoulA L EEE LR LR
i 8 BE L RE LT, BREFRN TR, F—F%@% N
WRFET DD, u A UVEBDFT 4RI T I72A%TS 8
KEEHI NL OF 4 27 ERDERL ONREEL 35, 20—
FT, EFRTEFT—FILBE OL KEFEINRDZ-DH,
0 JA Ly EITERMRIC NL DOF 4 R 7 EETRE A X N
AREEL LT3,

REFEEZR 9 17T, BRIEEICR——arPa—%
(B9 @) kL. REEIZT7 7 ANV 2 AT IEK
DFHEY 2 7% 24 BEBALEBROMEBEH2EHE=
2 CRIE L, 4EZ, 100%2THTa 7B\ T., 74
BF—ZEREBEY 2 — RN Y g P ETREEICSLER T —
FENL 2O OL T —2EET S L 5ic, BENRLHET
VaTEBALRL, Y ICiRREY Iz r—va BT
FEBOVa THONTEY, 2——a e —X TET
SNV a TEERICRIER~T 7 A LT 225175,
#2OAEREIZTETEY. LEBEEIC 1 s T2 BAL,
Ta TETRHENITY 1 BEE L, BRAFRTE,. 772
BAFRIZESE, T XEEBEHBBMNICETTS, fE3k
FRTCIIERFEEDENT—F % 0L 235 NL ~F — X ELE
T35, ZZT. 1B 1EHSKEEMNTTCFT—2RETS L

DE L,
x| HEEHRERSOREEER
REAR RESR
SAEHIBEE | OLRE:4.2TB OLEE: 21TB
NLAE: 64TB NLEE . 64TB
OL:NLEEIb=1:15 |[OL:NLERft=1:30

K2 HEEHRESRME

a—o% 8

d—-HE8 13 —H(C8TBEEINYT
(13 —P(CF1RIERE%E
1DEMHYT)

I—Y0OJ4/ B | 18 10E5ERR

TITHA 1RSI i

DEWE S| 515509

SIS 248%R9

(58 1 5



FIT2009 (55 8 EIEHRMFRM I+ —3 L)

(9. BEHEDHHA

WEORER., REFRXEZZELLTHEHE 27T A
HIEFIZEEL, EEFROMBEEHE 71 6[kWhlizxt L
THREHFUL 57. 6[kWh] (RESF L 19. 6%HIB) 72 - 72,
HETIEOL, NLOWREAZMMET DL LB, RY =
—ALEERIE, Vs TERAN/ETOALRY bOEBEREITo
Teo ZOFNOLEREFREIERFROEELEMEH & L
T, 26HBNORD 1 EHOEBEEHE FRICEETS
ARV MERYHUEDLORK 10 BEFE) X
11 (EkFHE) Tho, BEOHDL Yz 7T
Jobl1,2,3,7,8,9,13,14 ThH 5B,

10 DR-BFRORNEEREH D &,
T4 ARV EERLOBRON, KiZ

(4) Jobl DA
(B)NL—OL ~DF — 2 B &

A, T—FEREBERTEZOBFUVT 4 A7 EE 1 OBREM
OFF {272V, HBEEBHOWP R T2, ITHE, KV =

—ALEEREE LT, T—2B0LICEB L2 L%, OL
LRLUAEETRLE, O)Ya TETINICRY =2 —28
BRETLTRY, 77 2AFHaCESILTF—FRBIZHK
HLTWB, ¥ a TETHE.,
(F)OL—NL ~DF — ZEERME. 2L TF— X EBEB=RTH#%
G)FVOTF 4 AV ERK 1 OFBIR OFF BNHERTE 5, Z0k
2, FHERIE 2 75 AOEREELHER L,

Wiz, K11 OfERFROBIERFRE2HD L, £TA)T
Jobl DAL NV FRBELTND, BET—FILO0LIZ
BEENTWAEH, MOOL EERLE#HEGRY o — A8
BIRELTRI) IIEEAICE-> TS, T4 A7 EEKITE
WAL NARETIRIVIOBAHZHEEL TS, k5
ROFT—FZEBOTD, B) ALV T v 7&IT. (O)F—
YEEEBFET D, NeEHEOD) T —2EBET V%
iz, B) TCHUYARY U FuoTb,

4.3 BE1024TB DU AT LDBEORE

4. 2BOWBBHRERREZTIC, BE 1024TB OV AT
LIRERFRERBSR2ERA LEBAOHBRENRE X
NENRE L, 72750, £ T OLINL BFEEIIHEESE
HPEERUBREE Uiz, BEEZK 12 1Z7RT,  1024TB

BE. BEFRIHRGFRE LB LT 52. %DHEEESH
BHIBAFEETH D Z LB 57,

VAT AEEDIERHN 512TB, 256TB DIF-A TRIAR D FL4H
EiTolz, 3 DOLOARBTH, BESFRNIEEHIPEL
HBZLERLTVWS, 2L T, YATLREBBREWZ
E. PERE LB L THEHAEBHERHIBOBIANKEL 25
Wb, BEFRIIT 4 A7 EEROBEEEN 2 HIR
FTEREFRRDOT, 2 bu—J THBEINBZEHAOEIAEHN

BT 4 A7 EKR 1 OFBJR ON,

549

INEL B L, FD4HOL & NL DF 4 A7 EROEEEH
DEIGHEML, BEEHNHBOESTEEBET-D
TH D,

700

600 BNLT(ZUEHE |
REEE #NLIVMO—SER
5_3 500 - o WOLTARTESE |
o 5 oL NO—S5
= a0 QLI MO—DEHE
£
= 300
100 - ey
10241B 51278 25618 64TB
(MERSR)
SATAEE
H12. YRTLERLEEHEOBEK
5. F&8

RETHEHEBENLFIREEE LT 72X FHKRE
AP L—VOREBEABER L, A—N—ar P a—4%
B LU ERIET, VAT LARE 64TB OREMOMEESE
HEPELEEZA, REFRIIEEICEEL, ERFR
LCTHEBENR 19.5%0OHIB AL, ERANLRER
1024TB OV A7 AZHMBE LBE,. HEEHEL2 %
50%2k EHIBT 5 RiAH &2/, 511X, OL-NL <5 —
FEBZHENTE L TCECHERENIREBET, *
LT, HPC HLSNORENWT — Z MEMERENER S h 51t
DT FUr—a r~OERAEBRTTS,

WIS ABIRIL, CEBFEOETHME [EHE - BN
BRENAEUTNA A 2 U= VEBREIRORTE) O
RO—ETHD,

B CHR

[1] “Report to Congress on Server and Data Center
Energy Efficiency Public 109-431” , U.S.
Environmental Protection Agency, ENERGY STAR Program,
Aug. 2007.

(2] FRubyEf, BEARTIA, M HEEb, ZHES, FRH
B, “HPC M @& « RBEBEAXA MV —VOEEHELERS
BEA ML —UT7T—%F 7 F 5 LREEBRFROBRR
% 71 EfEMEE S 2EKE, 20094 3 A

(3] MMM, BAMA, RMERS, ZFES, FHEean,
‘T2 EATRERNA L HPC MITE®E - KEEA bL—
VORBERSFRIIBIT L THREBCHETIRE , B
EfS LB EES2E RS, 20094 3 A

[4] Kazuhisa Fujimoto, Hirotoshi Akaike, Naoya Okada,
Kenji Miura, and Hiroaki Muraoka,
Storage-Tiering Management for High-Speed Tiered-
Storage Systems”

http://www. usenix. org/events/fast09/wips_posters/fuj
imoto_poster. pdf, USENIX Conference on File and
Storage Technologies (FAST 09), Feb, 2009.

Law

“Power—Aware

(% 151D



FIT2009 (5 8 MIBHRBFRIM I+ —5 L)

F—-SRERES

I3TORIT

AR

ENL%E
AUz—A

.
o

ot
ToesmEdts ek Ml
X 1?:{166&)‘: - 455 i}
{ “ ; i
[A]ob1sA Job7HA |  Job9®A Job138A
Jobh2#& A Job8imA Job14iG A

X 10. REHFAOHERR

SF—HREBIRRES -
YT ORT
AR

Jobl Job7

oL

it

SATRAARIEL | | = ‘
Alsob1smA | Job3smA Job7IBA Job9ig A Job131BA
Job2iEA Job8iEA Job14iEA

o i
27 o

o
800 18

11. REFROBIERE

550
& 151



