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Setting up of parallel cluster system and FEM model and initial approach to Yellow
Sea tidal modeling
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Fig. 1. Parallel cluster systems used in this study.
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Table 1. Parallel Cluster Platform.

Master Node 1

Intel Pentium D(Dual Core) 820 SmithField EM_64T 2.8GHz

Processor (Front side bus 800MHz L1 cache 16KB x2 L2 cache IMB x2)
Mainboard INTEL D945GTPL

Memory DDR2 SDRAM 1GB (512 x2) PC3200 400MHz

HardDi sk SCSI 80GB 10000rpm 68pin

Cluster Node 7

~ Intel Pentium4 630 3.0GHz EM_64T, Hyper Threading: HT)

Processor (Front side bus 800MHz L1 cache 16KB L2 cache 2MB)
Mainboard INTEL D915GAGL

Memory DDR SDRAM 512GB (256 x2) PC3200 400MHz

Harddisk S-ATAIl 80GB (7200rpm/8M)

Common

Network Gigabit Ethernet Switch HUB, Intel Gigabit Lan card
MPI MPICH2-1.0.3

0S REDHAT Enterprise WS ver.4 64Bit

2.2 Parallel Cluster Performance
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Fig. 2. Network bandwidth of cluster.

Table 2. Bench mark results of parallel system performance.

LU Benchmark Completed.

Class = A
Size = 64x 64x 64
Iterations = 250
Time in seconds = 194.96
Total processes = 1
Compiled procs = 1
Hop/s total = 611.89
Mop/s/process = 611.89
Operation type = floating point
Verification = SUCCESSFUL
Version = 2.4
Compile date = 17 Jul 2006
Class = A
Size = 64x 64x 64
Iterations = 250
Time in seconds = 28.27
Total processes = 8
Compiled procs = 8
Hop/s total = 4219.99
Hop/s/process = 527.50
Operation type = floating point
Verification = SUCCESSFUL
Version = 2.4
Compile date = 17 Jul 2006
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Fig. 3. FEM meshes on the Yellow Sea
and domain decomposition.
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Fig. 4. Computed M,, S, tidal chart.

5. B2/ R EE

2 dFdA Asidty EF Hdxm AL
A3l 64H]E 8node WA TE2 FLE A9
S TEI%D. FEH 938 F2gH A"



WEL A cfHZ2 Fast Ethernet HtT} 4uf oA
4€ 430MbpsE UERT, A4 A4 5 & NPB
Axela A & 7digte $9F AN A4S
etk o9t Zo] &Y AT ¥¥ 29
2HE AHgstd 109 7o fitasg o]F9
A FqAALE THE 2ot 2edn
7] A3E A7 (M45Y, 1999a, 1999b, 2000; H
WE, 2001)o0 A9 2ol FajolA FzAE 3
2 HA4ZFel We F dFde Rez gy
o a2y Aadde) A daelbE M, S,
29 A AEF Fido] Yelded], oleigt #AH
9] Y9l A oiRje] AAE AsidagteA AA
3] 295tz E&7] gEYd Ao(M49, 1999)
2AF ALEE dTFA A= olor & Holr), o]
2 M,, S, 229 A IAZ d4& s 9
3l FAo uet A chRAFE 9 Hale Y
Ay s|AelEAlee(hybrid  nonlinear bottom
friction)& *Fg*ﬁh- fAutAFE 285 A
Z& Folx AEE ggloy, wEd v 2
BE 94 %’5}9&‘4. ks o)z EAHE &#F
81zt G5 Azt A% of HAo| F4lo ute}
A% AutRATE st Hgse 59 oz
Al A7t A8 Fo) it

BlE A7zt dodq M,, S,9 243
Z moax] REglon, ’i—_"ﬁ’é«] Ax &
Z Fol W% Z dXsin 72 o
Alz¥e] 95 ?'f} AL Bs T& 1—?-
Aajdgte] % #da 4L A%
2oje] %7 ﬁnoi’ﬁ% AFAHY A
o} A},

#Atel 2

2 d7e AN #EITAE(SERO) Y I7A
4, AFEFAE 2006 KSGP Aol 98 4%
719 AAE AL E BT

ATEH

HYs, HAA, 245, 2001.
ol 23t el =4q4A.
3 HE=E3, 12, 108~118.

ARS, BF&, 3HE, 2001, Feh) 3309 &
2498 28 BEEFEI sheuy =83,
14.

HAWE, 2004, Fd Mty Hans =9,
HE g nn. EZY Jas =53,
145-154.

AMed, 1999, 33 FFRIAEHE ol 4%
3 9 FFIale 24 £59% 4. diE
2383 =84, 19(11-3), 375-387.

Mg, 1999, vAHE 3x9 2RIV
& ol&% Fag A=Y LA, YREEG
=84, 19(11-3), 389-399.

MEAHaL B
EE e

A%, 2000, FF8L FEFE 2o 7
FEE 7t WPEZIFIH=T, 2002-B),

305-315.

Asd, ZAET, 2003, 2AFFHE 24
Z7d A5-x2% 1HEY ¥adF. F2§
ek dFetE x| 15(2), 97-107.

A, 29438, 2005, E5FARY wjFUE 9
d W& AuIH LH-‘?— FI549 4.
et ars ], 17(4), 269-279.

Chipada, S., Dawson, C.N., Martinez M. Wheeler,
1996, Paraliel Computing for Finite Element
Models on Surface Water Flows, Computational
Methods in Water Resources XI, Computational
Mechanics Publications, Southampton, U.K.:
63-70.

George Karypis and Vipin Kumar, 1998, A Software
Package for Partitioning Unstructured Graphs,
Partitioning Meshes, and Computing Fill-Reducing
Orderings of Sparse Matrices, Version 4.0,
University of Minnesota, Department of Computer
Science/ Army HPC Research Center.

- 2N



