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Construction and Performance Evaluation of Windows-
based Parallel Computing Environment
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Aparallel computing environment was constructed based on Windows 2000 operating system.
This cluster was configured using Fast-Ethernet system to hold up together the clients within a
network domain. For the parallel computation, MPI implements for Windows such as
MPICH.NT.1.2.2 and MP-MPICHNT.1.2 were used with Compaq Visual Fortran compiler which
produce a well optimized executives for x86 systems. The evaluation of this cluster performance
was carried out using a preconditioned Navier-Stokes code for the 2D analysis of a compressible
and viscous flow around a compressor blade. The parallel performance was examined in
comparison with those of Linux clusters studied previously by changing a number of processors,
problem size and MPI libraries. The result from the test problems presents that parallel
performance of the low cost Fast-Ethernet Windows cluster is superior to that of a Linux cluster
of similar configuration and is comparable to that of a Myrinet cluster.
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Fast-Ethernet Windows
Cluster (8node-16CPU)

Fast-Ethernet Liunx Cluster | Myrinet Linux Cluster
(8node-16CPU)

(16node-32CPU)

CPU |Intel Pentium III 1GHz X2

Intel Pentium III 933MHz X 2| Intel Pentium III 550MHz X 2

Memory ; 512MBytes SDRAM

512MBytes SDRAM

512MBytes SDRAM

HDD |IDE 40GB (ATA100)

IDE 30GB

SCSI-TT 9.1GB

NIC |Realtek 8139A (100Mbps)

Fast-Ethernet 100Mbps x2

Netgear FA310TX +
Myrinet Lan-PCI 1Gbps

Network | 3Com Office Connect Dual

Intel Express 410T

3Com Superstack I 3900 +

Switch |Speed Switch (3C16735B) | Standalone Switch Myrinet-LAN switch
0S Windows 2000 (Sp2) WOW Linux 6.2 Alzza Linux 6.1
Server/Professional (kernel 2.4.0 smp) (kernel 2.2.12-20krsmp)
. |MPICH.NT.1.2.2
bl - -
MPI Lib. MP-MPICH.1.2 MPICH-1.2.1 MPICH-1.2.1

Compiler|{Compaq Visual Fortran 6.1A{G77 (eges 1.1.2)

Absoft Pro Fortran 6.2

Table. 1 Specification of Each Node of Clusters
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Table. 2 Computing Time[s] for 631x211 Grid
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------- Ideal Speed-up

16+ —C Mvrinet Linux PC Cluster
-‘ —®— Fast.Ethernet Windows PC Cluster
14 —O— Fast-Ethernet Linux PC Cluster

Speed-Up Ratlo
®
1

1 -

6
]
2
T T T 1 T 7T T T T L
2 4 6 8 10 12 14 16
Number of CPU

Fig. 4 Speed-Up Ratio for 631x211 Grid

FE Holl = Gauss-Seidel WA 3 &8 o)
Ao, indze

o] &5
Menter?] k-w SSTEH

[ FRIIY 3 SE]

& Agsdrh] @
E Padsen, 23 99 5o
o ARA5E WEFLZA A RaE FLa

ol 2 8t A o}
33 4% A9 A%

EEEEERE EER S

H) 2

Fig. 3% Fig. 45 #£x9 Z7]d G2 zZ+ A
gl Mg £ Y HE Z2AA o uet
ZAIE Aol o] A2 PE Windows FE &

El7} 1709 Fast-Ethernet NICTHZ o] & 3o %

B8 Myrinet $#3AEd v 3rts 5% &
2 HE g 31 Y88 4 F Jdon EAl9
A77F AL HAfex vud dRH Hx FA

H]F—l g 4 Aut t]jLo] Table. 2 o] 4
g A AMADE B nEIA Windows #7
of $4% HALeHE o) &H & ALl VI3

e 4% Heg BYS & F gl

£

3.4 MPI Library ¥ Topologyel] W& A%

Windows 7oA o] & 7%
122 2 MP-MPICH1.2

g MPICH.NT.

9 45 vwdn, =

244 A el BE 9P Gmusl 9
of 7 %o G2 A% P4 WEB Fg 4 =

Al A d71M Case ¥ =5 £X42 Z 24
2% AAFHNY == A1E)F 4ol

Case I+ 4 =5 9 2709 Z2AH2E AR(H
29 XEF AE)E Aotk o Az RY
Windowsell 714k 3 W&z 842 TaAx

------- Ideal Speed-up

—0O—Case | (Myrinet Linux)

—O—Case [ (Fast-Ethernet Linux)

16 { —&— Case | (Fast Ethernet Windows MPICHNT)
{—0—Case | (Fast-Ethemet Windows NTMPICH)
—#— Case ll{Mvrinet Linw)

—&— Case li{Fast-Ethemet Linux)
—A— Case [{Fast-Ethemet Windows MPICHNT), -
12| —®—Case li(Fast-Ethemet Windows NTMPICH)

14

2o
a -
& 0
=)
5 87
Q
8.
B 6
44
—, ———————p
._._8__—a<:79
24
T T T r L T T T 7 T T
2 4 6 8 10 12 14 18
Number of CPU

Fig. 5 Dependence of Speed-up Ratio on
MPI Library & Processor Topology



62 H 1 ERY BZRIGATSIE)
l-?—"tplﬂ Y S l
o YEHZ FA HAo WE A% ZFovl AA
wom, 7 gojreed BE 45 AelE FE  [8lLuecke. GR, RaffinB and Coyle],
HAA ol AHd WE &8 IS EYE F “Comparing the Communication Performance
A& 4 Sk and Scalability of a Linux and NT Cluster of
PCs, a SGI Origin 2000, an IBM SP and a
4. 32 £

2 d7FAE Windows 2000 PC &3 2
#73 7e WY #3FY BRE 2489
om, 7129 B FAEHG 38 Fony
7

B5e ux Brg
o) A}, Windows 874 #H7h9) RBAQ
Syl FHIE EF4D 712 Pxa 29

o H]d] o)$ $3tn A A HE A
TE B FQuh B AT FA Alx
o 2& 59 x| o) ¥gE Ao
ouog olgztel W, TYF AZ
L 2384, 9 £GAAN 9 AF
T4 59 FHL nHIYH FHAFH
M2g detez of&d £ 9& Aol
de] g4k el Windows 3 A A E
Hto 2 #Haxags % JEYaE 743

2]

ot

I
j_g“
oo de @~ g
20 T N (% 0 oy 0 (b ox |» O

™ oft

B #HAFY #4024 Windows £ 3)
o o] §7ts A s ZAY Aok

FaE3

[1]Baker.M, "Cluster Computing White Paper”,
Version2.0, University of Portsmouth, UK,

Sept. 2000.
http://www.dcs.port.ac.uk/%7Emab/tfcc/WhitePa
per/

[2]Pabst. T and Volkel. F, "Hot Spot - How
Modemn Processors Cope With Heat
Emergencies”, http.//www.tomshardware, com

/cpu/01g3/010917/index.html, Spet. 2001.
[3]"MPICH.NT.1.2.2" http://www-unix.mcs.anl.g
ov/mpi/index.html

[4Y"MP-MPICH.1.2” http://www libs.rwth-aache
n.de/ karsten/projects/nt-mpich/index.html
(5]"Wmpil.5" http://www criticalsoftware.com/w
mpi/home/index.html

[6)"MPI-Pro” http://www.mpi-softtech.com/defa
ult.asp

[7)"PaTENT" http://www.genias.net/geniasde.ht

Cray T3E-600", Iowa State University, 2000.
9] o174, ZAW3, HAYE 9, “Myrinet#
Fast-Ethernet PC  Clusterold o 2A 3}
Navier-Stokes Z=9] Wd3 &8 dHx,” 2001
H g TEEs A REd =58 (1992),
p.18.



