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Performance Analysis of a CFD code in the Several PC Cluster System
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At the end of 1999, the TeraCluster Project in the KISTI Supercomputing Center
was initiated to explore the possibility of PC clusters as a scientific computing platform
to replace the Cray T3E system in KISTI by 2002. Since actual perforraance of a
computing system varies significantly for different architectures, representative in-house
codes from major application fields were executed to evaluate the actual performance of
systems with different combination of CPU, network and network topolozy. As an
example of practical CFD(Computational Fluid Dynamics) simulations, the flow past the
Onera-M6 wing and the flow past a infinite wing were simulated on a clusters of
Linux and several other hardware environments.

1.4 &
F2HE) ¢ AR AT AKIST) #HAFLDAHAME TeraCluster2 ¥¥8 ZAeg 4

F Fol Y F zeAEL 242 20029 %0 KISTINM 9% Cray T3EM4SCMHz EVS &3
Z2ANE A/ HY PC Fe2AE AUAE Slelk o8 AYes & 14 B YU PO
g2y AAYEE AT 45e 2AHAG,

1 N2d 74

YEH A
Latency | Bandwidth {CPU| 4
CP X e ER 1
U 0S FT [Pingpong] [peak] T L 1=
(psec) | (Mbyte/sec)
Linux Linux1
466MHz EV6 Fast - ’
DS10 o)l a7 (kernel 140 89 65 | Compag
oo} 2 A A 990) Ethernet Korea
Zion,
upzooo | SOTZEW 1« | Myrinet |13 197 | 6 |gadA | - crt 1
J”‘*u Front-End2
667TMHz g
Pentium I . |- Latency$}
el M| qgzzqn | scI 6 298 | 17 | Sa Bandwidthe
Tyon Thunder olphin ii“?[ 1124 2
2500 - e
667MHz
Intel III Pentium I
(Myrinet) ol 3 2 M| A “ Myrinet i1 141.7 17 | AREX
y Tyon Thunder
2500
Cray T3E| ‘gorms o NGO ap Torus | 13 57| 128
) 297 ¢ABdTY FHPEFHAE AT
2) =R ERARATY FHAFHAE 74
3) = ]| EARATY FHPEFLAH ddId+ 4



162 H 3 EEY 3RS
EREE T :

FA"E N2 gg ASENe A F EoE Udo FPHAAD A WA AAH
718 EXS wotsty] 98 HARer Aoz A2Hzte T4 2 MPI gelBeg T4 71& A
o] BA 59t} ol 9s PMB(Pallas MPI Benchmarks)[119} NPB(NAS Parallel Benchmarks)[2]
Ago] 85 o] Cray T3EIMS A#e}l va=AH3L F AAZ F8 v-ﬂ@%‘-ﬂ A2 OF
Bol[7=, 7|4, B, A, B3HdA AA ALHE Z=E o] &3td S EA3AUTHI]
FolH B AFE dRA EoF Z=E TFAHE AN2gd HEsod EAS —4"—}‘5}9‘10“‘1 ] & o pd
Cray T3EoI Mo AF#st mmatgot A5 EAE 313l Onera M6 2719t 33 /3 E7/HF 49
A& 58S AAsA

01r o,

2.833 719

g2 A2de HE A% BN dig F28 AP & HECY o9 AFE ¢
& o]FolA & BEY 5L b Fo
21 993

AA AAdY AAAE vlg B} A4 Z2ANE AR ‘E’u AANAE Yoz ¥E
SPMD(Single Program Multiple Data) 7|®8 & Atgdtged, ol g WAANHE Pt Ao4A o

2o F 74 A$& Agsdch

A% 1 AAE 5@ ARN5E fAAD CPUZ 374Y o AFste Aass Fasl e
(Onera M6 @77} 14 thelm, Cle2 ol &%)

A% 2 v CPUY Fete ARG/ 34 BYsA #AHES WA AASE
AL 2 @A} A eln), Ca= 1B

|
ol
o
ok
rlr
ok
oz
w

Cle CPU%7L 2748 o) Aam@ol AuHoz Z/sA B2 5oz Axdd ts) Al o
2 EA4SS vEsA o, C2x AAHe ANGrt Fhel wet 38 Aol HYNE AHA
3 olFojxExg BHaA Aok

22 2209 34

4% 4 B4 A=Y oA, A4 AAd wA, A4 GA, 490 RAeaddA, £34 &
ol A, AAZAANE wA g3 AA FL AN A FAY GAZ FAHAA AR 4 #
Ao g w3 FAFE AFE o5F Eo.

221 9449 AA

99 mE tt3E AAAS Front-End == 9242 F(Z =E=E2 100Mbps® Fast
EthernetS A28t NFS(Network File System)2.2 dZHUL), lFd ==80] 3 A8E 49
= 2 HaA g o) WEe YRS FEAZ "R Qlo] 4A AEE BY E FAUA
F 9t 2R == ’\7P He AL = YEY HFol £L& Aol 1 Aol HA HEe
W wE £ 2ol AL A4 VEYA HdME Bl ASE AYE 4T + Atk o
o] wyo] Z xxo FHFHE AAA 9 FUS VE F o] A= EE@OE st WA
o} 2zt 259 £8e Y =7t AAd £33 AxAe AR E A F }E 3t
19 z+ A2d"o dg g2 AR As B4 Aze FngdllY ZHe “H° FAtste =
=E2dME o UehiA 23tk

zr;!r“m‘ﬂ

x
L



BEFA AR H 3 EHRY 163 @
1 Mgz

222 A8 AE A vA L FIH FA @A

2 ApdAE a4 A V%ol HE WAE(l 4 ¥% AR &, x5 ofFEY £, A
A7, # AAAS AT k= T F)E FFHOE I YSF AslG. 4 ASE XY
@ 93 mAE A4E A4E7] 98 namelist 4F AEZ FoIW AAZANA AFHE AR 3
AWE gohio] A4 % MPLALLREDUCEBIE A8 ste) Aegich 22ia 4 wmdd A4
% RMS ©3% MPLALLREDUCEZ Attate] dA +@4¢ HUAGES stgch & 19 2 A2
dol et AFAd shgel A% BA dn 2219 A9e ol QM Autst e 4}
S22 ¥ =RdAE 0% Ui estth

Ar

223 AAxA A+

E A7 HE AANIE A g FAH el AE AARE AFHA FozH
Wwd AA AJrt A& Felo] FaHEA o) FAA st £ d9e CPUZ dd ¥ E}"E
g (multi-block) AAE e = A Tt A2 2149 Ao 64704 dF-2EE FEAT F
Fojd CPUY &zt e ZAAZ XEE stgth(dZE 4718 CPUE A18% B¢ 1749
CPUx: #4Z 16719 t5 88 4x & 2§30

23 Az By

#42HSolver)l AETE HAFEE ARuBL sPPonie], GEudPyos
SEND/RECV ##(7% % 3: c3:n ortg})ur IRECV/SEND W3 (3$ 4 C4Z °]§HE Agstdrh
ol % 2¢] Yehuigit. & # dngEFS A93E g 2ok C3& PingPong(lINEF #
A& FEE sbAE, Cae ngnguH g zted ¢4 olmeig A8 FHE F o AX
A B ¥ 3% Zrh

o
_\',“_,

%2 Agnd g o

£ 3(C3) 7% AC4)
do n = 1,nsurf do n = Lnsurf
call MPI_BARRIER call MPI IRECV
call MPI SEND call MPI SEND
call MPI RECV call MPIL WAIT
end ‘do end do
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call MPI_IRECV (buf,icount, MPI_REAL,ncpu,tag,comm,ireq,ierr)
call MPI_SEND(buf icount MPI_REAL ncpu,tag,comm,ierr)
call MPI_WAIT (ireq,istatus,ierr)
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