Algeflold JIgE ol8% & BiE7| 23 ofo} 45 Hot 29

NEYOA 71He o] 43
4 W57 gaa g 4% B

A Performance Evaluation of a Fully Asynchronous Disk Array
Using Simulation Method
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JL Abstr?ct [ |

As real-time processing of data with large storage space is required in the era of
multimedia, disk arrays are generally used as storage subsystems which be able to provide
improved I/O performance. To design the cost-effective disk array, it is important to
develop performance models which evaluate the disk array performance. Both queueing
theory and simulation are applicable as the method of performance evaluation through
queueing modeling. But there is a limit to the analytical method using queueing theory due
to the characteristics of disk array requests being serviced in the parallel and concurrent
manner. So in this paper we evaluate the disk array performance using simulation method
which abstract disk array systems in the low level. Performance results were evaluated
through simulation, so that mean response time, mean queueing delay, mean service time,
mean queue length for disk array requests and utilization, throughput for disk array
systems, can be utilized for capacity planning in the phase of disk array design.
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Mul2g  AFTE F J=EEF dHoHE  uix
(placement)3te 43elFI iz AL
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AFE Y A4, tl23 o o] PEEe Y si4, 2
3 gaa BHg FAE g 5ol 4=
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Al fazage] mEAoR fia ofdort 8 7
NEE e AFEY o REEA 7 tA3g gx
A Aoj7lel] EAfget, tj2a olde] HHE 7 o
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813 7MY g e 7Y A2dxAE 79 olgs
Hgse B EE AEE 5 g7 dE
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23 ojgo] 977} ¥old E¥XZ =311, ¢
23 o]ge] 877t Fork NodedlA] ©j&32 87 &
29 go] Az ojFolE FAse BE i
z Z7 el 923 a7t $7HR 7 943
ol A} Mu]2 A|Zbo] A EXE WEE HEAA
ol 7S AT AAFHA &4 vF7] f2a3 o
#o| Alzdd g A|EHIHE HME <IH

>3 o], g23 o o] 277} Fork Nodeol A
2 Qe gaz g2 #eE Adrke Haa F
txz9 EA detulE(7HE, 449 F, Yy 7
EY 4 EY G HAg F HE 37|, 2EH0|Y
R A7) F), g3 ojge] 8F 7] Tl 2afA
Ay 2o #Adste Az 87 F7F 2AE Ao
3, F=3 At AFEE g23akx o4t #dF
(discrete uniform) Xl 2ls|A MY E jof
gtk 283n 7 g3 87 Y23 AudA A
v 2 W AR f23a Fe=rh geke giolE st
AdE Adde EdA olFde HA AR
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AgE AQ Az dolgE Y23 dAE £52 4
23 ojgo] 229 AH] AR A EHE EY
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AZHS Atk Aol A AWd Aula AR
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e Moz Ayd Aot} A 27 (write)
o g Az ojgo] 879 ASxE G4 A7 3
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FH2 quagE A% dadn & F o 59,
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| st 23 ol g
Ol PN ANA T B
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Disk Request

aRxnR Disk Request

Disk Array Request Arrival
Disk Array Controller
Fork Node

aR: Disk Array Request Arrival Rate
hR: Cache Hit Ratic in Disk Array Controller
S: Seek Time
R: Rotational Latency
T: Data Tranfer Time
I: Intertace Delay

Disk Request
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A Qg o] AE FaA tAaa ool 239 HH
2 A4E7] Ad out dxHo g dolHE AR}
= Rolth. g3 ool 879 £&F, 4 g3
Aqule] F Zo| agm Mulx AN & 7 2d
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STE FYUsA AdEE 5 xS 87 HEE W
AurA g1, el 3% dlolEld] d# F %

F(2EZo|F §Y F), Aul2 AF bz, 7 o
230 Mu|x A1 AAY Foll dg HRE 72
+rt}. Simulation Engine Moduleo)| &84 tjx=
o]glo] 247} Fork NodedlA #&d tl2=z 8+
g t23 MudA BE 2 HgHor MHulads
A& A EolAsA ) o] wo] faa An e
g3 9 7E EYH/7AA & et Ay
2 Azto] A4S 1, Simulation Clock®] Z3jel| ¢
A 7HF WA AMu]x wolol & flAA 8 FE
currentDemandedServiceTime®l| <l3jx ZHAdh
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Metric Collection Moduleol] 2}&}A tixa 87
e &F AL Az AIzL 79 AQ, F 2ol
A ARt #3EY A eE Report
Generation Module AMH]2= W& RE ©j23 &
Fol sy £3d ARE 2AR AdEE va3
olglo] 2o iy FF & A, HE 7Y A
A, HF Mul2 Al 3 7 o] E faA o
o] Al2gle] o] & &Y HYUEE FUEHY BdR &
L=

Y2z Ayex t23 Q7o gk Mulx A
& AME dof, <2y 5>9 Zo] f23 F=9
2AEY L old faa 87 g Mu|27t F8
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to] Yx8tn @A ez QFE AU 257 Yl

Fully
Asynchronous
Disk Array
Simulator
Input Disk Array " . Performance
Parameter Request Slénnuglia;fn Metric e Rep:tr_t
Determination Generation Moduie Collection :;er on

Module Module Module odule

diskNumber
arrivalRate
requestSize
min, average. max seekTime
oneFullRotationail atency
diskTransferRate

interfaceDeiay
totalCylingerNumber
sectorSize
sectorNumberPerCylinder
stripingUnit{blockSize)
cacheflag
cacheHitRatic

<Y 4> ¢4 ¥lE7) g3 ool AEHoH &

diskArrayRequestNumber
arrivaiTime
startingDisk
totalBlockNumber
inltialCylinderNumber

currentDemandadServiceTi
simutationClock

demandedSarviceTima

tinishingTime

responseTime

me aueueingDelay
queuslength
i

otatSystemidelTime

)

meanRasponseTime

meanQueueingDelay
meanServiceTime
meanQueuelength
diskArrayUtilization

diskArrayThroughput
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! Previous
| Disk Service

1

| current Disk
i Service

S: Seek Time

R: Rotational Ratency

T: Data Transfer Time

I: Interface Delay
isN: Last Sector Number in a Cylinder

Disk Array Controller h
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Aok % BXo oA dgd e 49
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FE A (D3 297 ADdA x= ' A=A
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ko]l AtE £ FolMe X E# B9 Report
Generation Module®l ¢34 dojz Ad & i~
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3¢ & HE7] gad ool Alxge 47
R &F AA EEHES Foh

0, ifx=0

g MA) T seek Time = {

a(x-1)* +b(x~1)+e, ifx>0 (1)

5.1 & 8& Al

t23 ojgo] Aoj7diN HAAE AHEE 79
AHE AHESHA] & AR ol AlEdeld A
AE FPFozH, &A vlF7] 23 ofgoe] Al
gol faza ool 87 did Fd §F AlE
539t} N8 A 7Sl [15]9] 9siM LRU
(Least Recently Used), RR(Random Replacement),
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