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Development of the RIAM-COMPACT using a PC cluster
—Part.1 Comparison of the CPU time in various computers—
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Abstract
We are developing the numerical model called the RIAM-COMPACT (Research Institute for Applied
Mechanics, Kyushu University, Computational Prediction of Airflow over Complex Terrain). The object domain of
this numerical model is from several m to several km, and can predict the flow of the wind over complex terrain with
high precision. Since we put this numerical model in practical use, we are considering introduction of a PC cluster.
This research shows comparison of the CPU time in various computers as the first phase. Consequently, it became
clear that the newest computer environment has about the same performance as a supercomputer. The difference in a

compiler option is also discussed.
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BARENOHBIIRAKLITELIRARY, FHERH
FBixdiel, EHREICEOCEEMERIZLEAL THD.
IHLERFIZBWT, RAHZ—EVRE DD DREN
R GE R E)R, RETAVRT77—LhEREDR/T
BRBDOITNEAL LIz —Ta (A2 DREET
BEBBEICER T, MLOEZE, #I8,
BAE, SRS ORICK T MBHREFR T
LD TCTEETHS.

R4 B En~H(HknE EDOR/AFTRAT — /I
B % KD, RIAM-COMPACT(Research Institute for
Applied Mechanics, Kyushu University, Computational
Prediction of Airflow over Complex Terrain) L #r3 3JE
RFPB I —FERABLTNDIY. ZOREET VT,
(B fR)Z 4 5FDM(Finite-Difference Method)iZ -3\
7-FORTRAN(FORmula TRANslater)’ 2/ 7 A TH3.
N LAREiXFortrand 5L 35, ELMET NVICILFEEE
WS I2b — a2 A 8 72 LES(Large-Eddy
Simulation) ¥ A L T3 . BEIZRIAM-COMPACT®
TR E OMEE, EHIE EORRGMITRELITY,
RRAERERLLEBLTEOEHELERL TS,

BLIE(XRIAM-COMPACT# E F{L$ 578, PCI7
A& (clusten)iZ L BAN T — W FIFF BEEZRFTL TWA.

* SN RFE R R LRT

PCrZ A% &1, PC(Personal Computer)Z#mE & (/)
—R)eL, B/ —FEEERY N — 7 CEEESHEICHE
e LT= 4 B A€ (distributed memory)Z! DI 1) 51 &
(parallel computer) ThHd. EEMITB R TS, KIFELT

U, OB —BRELLTREDH EEEREER .

SFY, BrOHE#BEAVL, B—-&HDOTFTT
RIAM-COMPACTIZ LD AR FHI v Iab —Tav i E
L. StE O RITBBRIN T BELFENE (P
SITRREIR)THD. B iZFortran®al AL (BER)D A
7arECPURFRICE B L, ZNOHD B RizHo0
THRETS.

2. RELE-EAOHERERE

IITHE, AR TRELZE. OHEREE, T+
bbb, TNETNOHEROABRRRy ) ERT.

UL, BRxOWAEBTHAL VI ERRE
ERT. D2 OBELEENAGN, BB OED
WERTBZEELE.

KA, IEA A EHEFTFTE O ERBRELRT.
FEATVFRONIMM A FIB R — a2 —F
VPP5000/2(% L@ A& )&, SMP(Symmetric Multi
Processor) 7 G AFESA0(Kay Ny s e aa—H 8
£, Kea—Lyh- o —R)0H5.
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Machine | Model CPU Memory | OS Machine Specification
name
name Vendor Clock M-16 CPU : Opteron 1.6GHz X 2 (Dual Processor)
M-01 NetVista | Intel Pentium 4 1.5GB WinXP Mem : 2GB (512KBx4)
A22p(6823) SP1 OS : Turbo Linux 8 for AMD 64,
IBM 2.20GHz KERNEL 2.4.20-1
M-02 Handmade | Intel Pentium 4 | 1,024MB | Win2000 M-17 CPU : Opteron 1.8GHz X 2 (Dual Processor)
— 2.26GHz SP3 Mem : 2GB (512KBx4)
M-03 Handmade | AMD Athlon | 1,024MB | Win2000 Table.4 Computer environment of
XP 2200+ §P3 Visual Technology
— 1.8GHz
M-04 ThinkPad | Mobile Intel | 1,024MB | WinXP - e
X30 (4XJ) | Pentium 3 SP1 M:::ll:e Specification
IBM 1.20GHz
M-035 FMV- | Intel Pentium 3 | S512MB | Win98 M-18 Hostname : p4103
6500DX4 2nd CPU : Pentium 4 2.4GHz (512KB cache/FSB400)
Fujiton 500MHz Edition B xem : 1GB Rll)RAM (PC800-45nsec)
M-06 | Handmade | Intel Pentium 3 | 1,024MB | Red Hat - c;:}na:;:{iﬁi ‘243 06GHz (512KB cache/FSBS33)
o : . cachne.
— Li 7.2
S00M iz X Mem : 1GB RDRAM (PC1066)
M-07 VT-Alpha6 Alpha 21264 512MB WinNT M-20 Hostname : pd110
Visual 666MHz \g;éo CPU : Pentium 4 3.06GHz (512KB cache/FSB533)
Technology Mem : 4GB DDR266 SDRAM
M-08 VT-Alphaé Alpha 21264 1,024MB | WinNT M-21 Hostname - pal11
200DP v4.0 CPU : Pentium 4 3.0GHz (512KB cache/FSB800)
Visual 500MHz §P3 M/B : i875PE chipset
Technology : Mem : DDR400 512MB X 4 = 2,048MB
M-09 VT-Alpha6 | Alpha 21164 512MB | WinNT HDD : Maxtor 6Y080L0 (IDE 80GB 7200rpm)
600 v.4.0 OS : SuSE Linux 7.3 Kernel 2.4.20
Visual 600MHz SP1 M-22 Hostname : iax01
Technology CPU : Xeon 2.8GHz Dual (512KB cache/FSB400)
M-10 Alpha Alpha 21164 256MB WinNT Mem : 8GB DDR200 SDRAM
iCFD 300MHz v.4.0 M-23 Hostname : iax02
SPé CPU : Xeon 2.8GHz Dual (512KB cache/FSB400)
Table.1 Computer environment of our laboratory Mem : 4GB DDR200 SDRAM
M-24 Hostname : iax06
Machine | Model | _CPU__| Memory | 08 CPU : Xeon 2601z Dua (12K cackelF35533)
name Vendor Clock M-25 Hostname : iax06
M-11 VPP5000/2 PEx2 1.5GB UXP/V CPU : Xeon 3.06GHz Dual (512KB cache/FSB533)
Fujitsn — B0 and B1 V20 Mem : 2GB DDR266 SDRAM
queue M-26 CPU : Xeon 3.06 GHz X 2 (Dual Processor)
M-12 Alpha Alpha 21264 A 1GB Tru64 Memory : 2,048MB
Server (codename : Serial UNIX Chipset : E7501
ES40 EV67) E queue M-27 Hostname : ital
Compaq 667TMHzx 12 2GB CPU : Itanium 2 1.0GHz 3MB cache Quad SMP
(4CPUX3) SMP Mem : 16GB DDR266 SDRAM
(1.33GFLOPS) S queue HDD : SCSI 36GB

Table.2 Computer environment of
the computer room of RIAM

OS : Red Hat Advanced Workstation 2.1

M-28 Hostname : ital

CPU : Itanium 2 900MHz 1.5MB cache Quad SMP
Mem : 32GB DDR200 SDRAM

HDD : SCSI 36GB

OS : Red Hat Advanced Server 2.1AS

M-29 CPU : Itanium 2 1.5GHz 6MB cache Dual SMP

Machine Model CPU Memory (0]
name Vendor Clock
M-13 VPP5000/64 PEx64 7GB2GB | UXP/V
s queue V20
Fujitsu — 15GB/10GB
x16 queue
7GB/2GB
p32 queue
M-14 Alpha Alpha 21264 B 64GB Tru64
.Server (codename : UNIX
GS320 EV68) 16GB for
one user
Compaq 731MHzx32
(4CPU%8) interactive
M-15 GP7000F SPARC64-GP 64GB Solaris7
Model 900 32GB for
.. one user
Fujitsu 300MHzx64 s¢32 queue

Table.3 Computer environment of the computing and
communications center of Kyushu University

Table.5 Computer environment of
the Open-SCC of HIT

8 AEY K TIE, 0S(Operating System)EAEY
(memory)IZEHE LD CPU(Central Processing Unit),
HBNX, PE(Precessing Element)IZ X F @V 8L C
V5. FCPUPENIERICMIILTRY, BERy T —
JTBEWIERINTWA. VPP5000DB &I, &
PERIZ/ 2R/ — Ry hJ —7 (crossbar network)iZ &
BERESN TS, BIEFHEIXL.6GB/sThd. WIIFHE
ZITHBRIZIL, FCPUPE)H 2 BIE T 272D AyE—
Ve Ny 7 T4 7 FYMPL(Message Passing Library)
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LIEIENAFOBEINEZTA T IUNMLET/RD. MPL
IXFortran2E D7 u I FEETIXRW. Avk—
DRy I OWTHBEIZHHATS. SHAEVS
KOWFIFEHICBWTIX, T —F24F%2CPUPE)
OETHETEOT, HF7TEAMTT —FORHE
TOMERELS. ZIT, HD7 2 ERAOAETVEM ML
BT OERADAEYEF~DT —FGEEDIEE AT
=D RNy TEED. OFEY, Ak —T Ry Tl
FEEFEO—DOTHA.

—%5, SMPZZREZ LI BARVFRE, 353
A AEVY(shared memory) HFREIVIALELSRHEKT
H5. & /—Flnode) DAEE TIEEEDCPU, HAW it
AL wR(thread) S ATV &£ H T HSMPEERL, /—F
EEECEAIE, SEATIFROLICEHE ERY Y
—JTCEREND. Thbb, & /—FSMP)RIFAZ%
BT 5. £F/ ATV FR(SMP)A TIX, CPURLwR)
BREYEZHFLTWBRED, AvtE—T Ry 7GR
FEFREB)IMLERL, =V Fa—F—RJdbidht—8E0
CPUZE T34 A= TSMPBRELZF H T&5. &b
12, IBEAE DB AIZB W CFortrana S4B i
%1k (automatic parallelization)fFE & {8 X T3, AHF
T, ThEMALZOE DM LRI T5. 28, /
—RE2EEE, B OCPURLVYR)ZRAWTCEFIFHE S
ITHBRITIE, YRRBLMOEDD A - Ry
GEEEEBRSKELRD,

STARFHZTIX, VPPS000(EE £, M-11:F35)D
IPEZ AW I B R FHE D5 R (Table.7, No.28)
FCPUMRHIOLBEML L. T74bb, MOMED
CPUBFRIIZOWTiX, M-11 D ER R LD (=% 5
B OCPURER]/M-110D_7 MNVZR KR & B DO CPURE
(Table.7, No.28NEL TR L. 22T, BKRLE
(serial processing)&iX, IPETOEH E &R 3. ES40iZ
DNTIE, AW —BRHEBIO BB FI{LHEEL
FIAUL/ACPUURL v R)YETCOARNT— W FIF B 21T
o7z,

KT, W RBFEREB O EHERE
BT, IS, ISR N ERRFT LR, HEAEY
FRORIMMEFBER—-R - a—4F
VPP5000/64723% 5. VPP5000/64 T, ~Z &K 5
BBINI~32PEETORIMIEFIFHEETo. X
BT —WFP—/NGS320CKk= Ny T a B a—F B
1B, kba—Ulobh-Ro—Nik, ERAEWERICH
BES40D R THD. GS3200E AR 2=y b T
QBB(Quad Building Block)&FEITiL, 4CPUBLUMYAE
V-2V a— A REHIN TS, QBBRIZEF AEY-
Tyl ThD. BS40E KRELRLRB AL, QBBE
FWE A FI 4L H (parallel processing)bit HAEY T
By THBENIRTHD. T7bEH, GS320i%

HEHEAEVFROADT—WFIHEETHS. AL,
QBB EENEEKHEE TIIAETY- T/ EREENE
2B, ZHZOWTIRER TS, ZZTiE, AFT—&RK
SRR I UR B IR 2 F] L Z8CPUGBRL k)
ETORIT—WIEFHEET o7 WHUNIXY — 0
GPT000F &7 /V900i%, B AEVHERDALT — i 5
HEMTHDL. ZITIE, BEBESEEEZRIAL, 1
~32CPUXTCDANT— W FIFHEEIT 7.

RAUTZ, EVaTATr /a0 —HREF 0 B
REEZTT. 2T T, AMDEOH LV \64Bit~vAu
&Y (microprocessor) TéhAHOpteronZ # & L7~ #E &
WZRWT, AWT—BREERBIVE B F LS
FIFA L7zDual CPUQALYR)DRHZ— 5|5t H % 5F
fliL TN afEvnie.

K5I, RS TZVF-TA-TA—FFED
Open-SCC(Open Super Computing Center) DB %
RY. ZZICHE, REGEM L — I A OHPC(High
Performance Computing) RIELNEHIH TS, = —
P &EEITXIE, TNbLOEH & # (host) Ry U —
JRETHERICHATES. BEMIZIK, Table.2B X
U Table.3 1278 §" 5 B # ] 55 L W #% , SSH(Secure
SHell) ® TELNET iZ & 9 TCP/IP(Transmission
Control Protocol/Internet Protocol) # # & /-5t &
#izUEe—h-aZ 4 (remote login)L, & ® 5 & 1
RERBAECEDS. ZRHOSSH, TELNETH —
BEEZRATHZLET, 2—F— (54T IidBE
ﬂﬁ.)ﬁkafbéﬁﬁﬁ’i’iéfﬁ TDRIIZHBND

ICHfET&D. £/-FAIZ, FTP(File Transfer
Protocol) BT FANEBRE(T AN DEZE)L A
ThHD. ZI T, 32BitIB L UV64BitDInteltt D~ A1
Zrk v ¥ ThDPentium 4(IA-32, Intel Architecture
32), Xeon(IA-32), Itanium 2(IA-64)72& D& #H DCPU
MR FTAM T& 5. FELIIB R 7523, & FFortran=
UNRATDTFANREBEA T v ar DLBR AR TH
5. KB|TIE, ZNODRERERT.

3. EEXRENTA—ZEE

ZZ T, RIAM-COMPACTIZ L AHE S I2L— 3
VOBBIZOWCRYT. —R#REEROans —k
B FIZESVWIZRIAM-COMPACTAR A W, AR 28l
ez BELRNB OB I2L—av 2979, HIES
BEREDERIZOVWTIE, XBYE2BBL WX
o, Ry U TR FBHEICE > TRE/A LML
IO AT —%Fig LWRT. 22T, /85 4A—4
P OEMREIXRIRTS. Fig.1(a) TIXMILIE T
Ty A3, Fig. 1(0) TR IEZ RV IR
SNEEHRSARICEEINDS. 20X, Marlg
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(a) Side view at the central plane
in the y-direction (y=0)

(b) Top view near the ground
Fig.1 Flow pattern around a steep isolated-hill
visualized by the passive particle tracking method

BBITEHEERBEEL QBRI ERRTERNAS.

RIA—FREDEMEREIZU T OEYTHS. ML
W > E 5 M x B A, EHRE AR5 MRV F EDICy
Ba, SREH M AERETS. FHEERIIx, v, 25
M14223h X 16h X ShD ZE R SRk A/ 975. 22T, hidfl
VIEOFEETHD. WLIEERABERBTOOSh TR D
AR HE EICRE TS, TOBRIIREO
THY, B2k, y)=h Xcos*(n x>+y)V2/2L) TRk &
NB. ZIT, MK AT A—FIL=2hThB. ¥ F A
Bix, vy, 25281 X 61 X51 (255 H)ThHB. x,
vy B O F iR & EIXRC TR /BEIZ(0.2~0.55)h,
z 5 D FFE B B XN S EIRRIZ(0.003~0.5h TH 5.
FEOBERSEHICHELT, RASEREIXI—BHEAL
H, RIFEREE LR EREIIBOEYE, EITHSE
G, MEBERERSIRETEHESEETS. LIV X
BT O FBEhE—RBEAREUVICE ST
Re(=Uh/ v )=10*, U7z, BEMIZI 20X At=2 X 10°h/U&L
7. Fl— & O F CCPURE Z 8 3757, I ik
BUAOTNBZB+ 5 RELUER TR Bt=100DF
BEREREANT —HLEL, t=100~110I2 BT 55 &
(5,000R 7y 7 DM E D) E A FHEBTERLEZ. 22
T, CPURRRIZ DWW T A9 5. —fRIZiL,

B 18 BF 5] (elapsed time)=
CPUB§ ] (=2 —#—CPUBF ]+ 25 ACPUR )
+I/0(Input/Qutput) B &
(1
EVOBEMBEDIL 0. AFETIE, AT ACPURER
LI/ORFRII 2 CDHEIZB W Th TN Thol-D T

#L,

CPUEE/] =R B R

(2)
ELT. 2T, RiBEERE (elapsed time)&IZETE DBI1E
PO TECIKETIERBTHS. ZHIIMOFHER
ETSRTVBHEITH, ATUEENE S a5 AT
DEHEINDIDTERIEREZRT. AHFEICBITIE
TORBRIL, MOFERETSNTORVIREETER
ENFETHS. 22— —CPUBERILIX, =2 —FFuy
FABEBHELIZCPURM THA. v XF ACPURER]
&iX, OSDOF — N —~vF(overhead)IZ{H B SN 7k
Thd. A=~y RLiX, el T L0OHE N TR
BICBENECDIEEZEKR TS, VAT ACPUR X
[/ORERZNFAIIIHIMT . 228, WHIFEIC
BWTIE, £CPURL ¥R, PENCRBITHCPURI D&
Rz — P —CPURFBIZR RENBD T, BB %
ZDEFEERA L. CPURFBIBLORIE R ORI EIC
i%, CALL CPU_TIME(time)72¥ DA HY T N —F >,
HANE, timeB L Ctimexz~ 2 FE2FI A L. £
#®ik$5.

4, HBRELER
41 WREFRAOTEMIBIEICOLNT

IITHE, RO AECHATHF HMESE
(Table.1) TH LIz fE R (Table.8) I D WNWTEE TS,
IHODFHERLE T EMLAE CITo7. dEEamE
Eix, 2w RF A4 (command line) L Tay </
TE®BAF575 47 (interactive)lzfTHZETHB.

M-01(IBM NetVista)D#E RIZE B 3°3%. No.1~No.4
TIZ, Intel Fortran=2l/NAF5DR—T32(7.0, 7.D)IZ
BLTHEEREWVIALNR. No.3ENo.sZ i35
L, Intel Pentium 414 bL7=A7var280, &E
kAT var (@A T oay) DR ITHEEIZHR
NTW3. FHELA T arBEBE S DNo. 5T, %
NN S DONo. 3T~ THI1.13{%(=No.3/No.5)D
HEEEOREERBELNTVS. T42b5, No.3D
HEICELZCPUR B D 11%(=(1-No.5/No.3) X 100)
BEBBENEZEIZ2RD. No6 D new & 1T,
RIAM-COMPACT% 2" EERERICE B LB A ORER T
HD. INHURBIZSWTH, 2 TRILEK THS. No.b&
No.6% B T3 &, #91.150% (=No.5/No.6) D B 1A L
ERBOLNTHD. TR EERICEERELLZILT,
RS NEEEERB ORI HF BB KIBICHIKILES
W, TNICHEWHEBEABTR /N RolzlzdThs.
RELT, No.3»BNo.6~DEHEEE DA _EZRITH1.3
f#(=No.3/No.6) Tdh 5.
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Machine Compiler Compiler CPU time CPU Machine Compiler Compiler CPU time CPU
name option (s) time name option (s) time
ratio ratio
M-01 | ifl nothing 2667.844 M-02 | /0 /arch:host 2375.609 7.47
Intel Fortran (interactive) Compaq /tune:host (interactive)
No.1 | 7.0 No.14 | Visual Fortran [ /fast
M-01 | ifl /03 2642.625 8.31 6.1 /optimize:4
Intel Fortran (interactive) M-03 | o /arch:host 3026.609 9.52
No.2 7.0 Compaq /tune:host (interactive)
M-01 ifl nothing 2692.063 8.46 No.15 | Visual Fortran | /fast
Intel Fortran (interactive) 6.1 /optimize:4
Ned [ 7.1 M-04 | o /arch:host 5606.622 17.63
M-01 | ift /03 2696.875 8.48 Compaq /tune:host (interactive)
Intel Fortran (interactive) No.16 | Visual Fortran | /fast
No.4 | 7.1 6.1 /optimize:4
M-01 | ifi 103 2384.094 7.50 M-05 | 0 /arch:host 9162.061 28.81
/G7 (interactive) Compaq /tune:host (interactive)
Intel Fort
No.5 | 77" | /Qaxw No.17 | Visual Fortran | /fast
) /QxW 6.1 /optimize:4
M-01 | ifl /03 2070.438 6.51 M-06 | pgfoo nothing 8400.0 26.41
Intel Fortran /G7 (interactive) PGI Fortran (interactive)
No.6 71 /QaxW (new) No.18 | 3.2-3
/QXW M-06 | pgf90 -fast 7860.0 24.71
M-01 | 90 nothing 3394.859 10.67 PGI Fortran (interactive)
DIGITAL (interactive) No.19 | 3.2.3
No.7' | Visual Fortran M-06 | pgd0 st 7140.0 22.45
. ~ PGI Fortran -Mcache_align | (interactive)
M-01 290 nothing (3‘33:8.96? ) 10.50 No.20 | 3.2-3 -Mvect=sse
ompaq interactive -
No.8 Visual Fortran M-07 290 nothing ?‘90&42? ) 12.29
6.1 ompaq interactive
M-01 | 90 Jarchihost | 2818.641 8.86 No.21 Z‘ls“a‘ Fortran
Compaq /tune:host (interactive) -
No.9 | Visual Fortran | /fast M-07 290 Zirch:l;ost (3_343'9% ) 10.51
6.1 Joptimize:4 ompagq une:host Interactive
M-01 | 0 n;)l:hing 3299.641 10.37 No.22 ;’ils“al Fortran jf"‘sf n
Compaq (interactive) M-08 - optimize:4
No.10 | Visual Fortran - 290 ;:rch::ost 2_817.323 ) 12.00
6.6 ompaq une:host interactive
M-01 | 10 Jarchihost | 2798.156 8.80 No.23 Jisual Forran | flast
Compagq /tune:host (interactive) M-09 - optimize:4
No.11 | Visual Fortran | /fast - Cﬂ90 ;ar"h::“t Z_MO'O ive) 22.45
6.6 Joptimize:4 ompaq tune:host interactive
M-01 | 0 /afch:host 2397.969 7.54 No.24 Zils“"‘ Fortran j fastf et
Compaq /tune:host (interactive) ~ optimize:
No.12 | Visual Fortran | /fast (new) M-10 | 90 /arch:host 9543.695 30.01
6.6 Joptimize:4 Compagq /tune:host (interactive)
M-01 | 77 nothing 3309.703 10.41 No.25 | Visual Fortran | /fast
Compagq (interactive) 6.1 [optimize:4
No.13 | Visual Fortran
6.6

Table.6 Numerical results of our laboratory

M-01T, Compaq Visual Fortranzal /345 % H\ 7=
ER(No.7T~No.13)IZEH 35. No.7(v.5.0)—
No.8(v.6.1)=No.10(v.6.6) L Z D/ —Tal i E NS
DN TCPURFHI NIR 4 ICEMBIh T3, RilEbtr
TarME BB A DNo.11(v.6.6) TiX, FNBREVES
DNo.10(v.6.6)IZ -~ TH51.18%(=No.10/No.11)DiE
EREZERELN TS, &517, 7' EBERIZEETS
Z&THIL17(=No.10/No. 11)DEE R ERBE SN T
W3, ZOfExIntel Fortran=i /34 ZLIFIFREL THS.
HRELT, No.10(v.6.6)55N0.12(v.6.6)~D 3 E &
Eom EFRiTH1.38/%(=No.10/No.12) Tho7=. =D
fEbIntel Fortranal RAZLIRIER L THB. Visual

Fortrana /34 Z Dv.6.6 TIX, f90(No.10)&f77(No.13)
DEWIHIFEAL RO eh ol ZZTHRET T,
Fortran=1 A S D@ VML HCPUREH D ZE R THB.
Intel Pentium 4##HOBBIZB W TIE, YARLEDbN
5 M Intel Fortran= Y 78 A 5 @ J5 3% Compag Visual
Fortrana RAZIDGHBEEENHE N EWVIZENRE
7z, Intel Fortranaal /XA Z %\ 7=No.6&, Compaq
Visual Fortrana/SA5% AU =No. 12% LB T 5L,
ZDEE HI3#1.16(=No.12/No.8) ThoTz. Tibb,
No. 12D FHBEIZEL-CPURRIZ 2T 5L, 20K
14%(=(1-No0.6/No.12) X 100) B3 EME SN 7= Z L1272 5.
M-08(VT#:MAlphav ) TlL, Table.6IZIIR&A
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Machine Compiler Compiler CPU time (s) CPU Machine Compiler Compiler CPU time (s) CPU
name option time name option time
ratio ratio
M-11 | frtor frtpx nothing 323.15 1.02 M-12 | kf90 -fkapargs= 1960.0 6.16
(BO or B1 queue) ‘-concurrent' | (S queue)
No.26 Fortran95/VP No.40 gz;?f;iq KAP —tune ov6 gggoy))
(J
M-11 fit or frtpx -Oe (3};1)2: B1 queue) 1.01 M-12 kf90 -fkapargs= 1603.0 5.04
No.27 Fortran95/VP Compaq KAP '-concurrent' | (S queue)
. -tune ev6 (2CPU)
M-11 | frt or frtpx -Kfast 318.07 1 No.41 | Fortran (198%)
Fortran95/VP (BOor Bl queve) |\ irq (new)
No.28 M-12 | kf90 -fkapargs= 1620.02 5.09
M-11 | fit or frtpx Kfast 293.32 . ‘-concurrent' | (S queue)
b (BO or B1 queue) 0.92 No.42 g::g,l;iq Kap -arch host (2CPU)
No.29 Fortran95/VP (new) -tune host (195%)
= -fast -O5 (new)
M-11 | fitor fitpx oA 2];3-37131 oue) 1.00 M-12 | k0 “fkapargs= | 1200.05 3.77
Fortran95/VP - or BI queue Compag KAP ‘-concurrent' | (S queue)
No.30 No.43 | Fortran -tune ev6 (4CP;U)
M-11 | frtor frtpx -Kfast 587.56 1.85 (394%)
(BO or BI queue) M-12 | k90 -fkapargs= 1011.0 3.18
Fortran95/VP (Scalar SOR) "-concurrent' | (S queue)
No.31
Compaq KAP (4CPU)
M-11 | frtoor frtpx -Wv,-sc 7509.17 23.61 No.44 | Fortran 3929
(BO or B! queue) ( %)
Fortran95/VP (new)
No.32 (Scalar mode) M3 o0 m 10090
. i - -fkapargs= . 3.17
M-12 | 90 nothing 3492.686 10.98 '-concurrent' | (S queue)
Compaq (E queue) No.45 Compag KAP -tune evé (4CPU)
No.33 | Fortran (99%) *3 | Fortran (393%)
M-12 | M0 -fast 3174.305 9.98 (new)
Compaq (E queue) M-12 | kf90 -fkapargs= (1 306.0 ) 3.16
Fortran (99%) ‘-concurrent' queue
No.34 No.d6 | comPaaKAP | reh eve (4CPU)
M-12 | 0 -arch evé 3163.536 9.95 _tune evé (393%)
Compag -tune ev6 (E queue) .05 (new)
0,
No.35 | Fortran :{;St (99%) M-12 | kf90 -fkapargs= 1019.0 3.20
M-12 | 0 -arch ev6 | 2584.0 8.12 Compaq KAP | 203 €Xent Efcqx?’?;e)
Compa -tune evé (E queue) No.47 | Fortran _tune evé (393%)
No.36 Fortrl;nq -gSt E:ZZ:)) -fast (new)
- -0
M-12 | 0 -arch ev6 2938.0 9.24 N k90 T — o016
Compag -tune evé | (E colueue) M-12 c KAP ._c::::isem. (s ql;e()ue) 3.19
No.37 | Fortran -0s (99%) No.48 Fg:r};zq -arch host (4CPU)
(new) ‘ -tune host (393%)
M-12 | M0 -arch ev6 2639.0 8.30 fast (new)
Compag -tune ev6 (E queue) .0
No.38 | Fortran -fa;t (99%) M-12 | kf90 -fkapargs= 1020.0 3.21
-0 (new) "-concurrent' | (S queue)
Compaq KAP
M-12 90 -arch host 2592.0 8.15 NO 49 paq -arch host (4CPU)
-tune host | (E queue) . Fortran B o
Compagq 1 tune host (392%)
No.39 | Fortran -(f)a;t §99 /°)) -fast (new)
- new -05

Table.7 Numerical results of the computer room of RIAM

Molel, SHROEITRELRTEMEELT A AT,
BB, TrANIHATHIER2EOFERFIC
FOREEEIINERF L. B, REBLIOK
B Izl —iar T, B, A7y78, VA AR,
FEHAORT Y HRADOr.mslRE, HEDEITRIR
FPRTEEEZTAAT VA, BBV, AT
%.5,00027y DR EFE S TL0EIBEIZFHEDLE
TRIET AATVA, HDNX, 77ANMTH LS
BT, TOERIZEAERLNR T, T7ANVITH
HTBEE, ZOBBEI00EELZEE L, 5,000H
(BRBICIEHADELZBAEICB N THEE OB VITE
Mofe. TARTVAZH A TB5EE, ZOMEE100[E
ELEEGEE, IENCLERA TREBEFEOFNFIE LD
20(s)F2 BE CPUBF ] 23 V=
Table.6ICR T EBREMB 5L, ZIKEMT

PCOSEHERIIREIZM ELTHWA3ORR TR
B. LLAERD, A——a ¥ a2—&1PE(Table. 7255
TM-11, No.28)b DEITRALL TRE.

42 [CHHRFAAOGFEBREICONT

TR, R AEMEFRTAEOHERRE
(Table.2) THE BT fE R (Table. DT DV TE LT3,
LD EIXETNNyFRMLHE (batch processing) T
Tofe. NoFRILBLT, FEHIT> —FEOLHE
(FE=rR)OiNE Ny F U7 ZXMbatch request)&FE
ENnB x/ 27U R(shell script)iZ =5 4 Z(editor)
PESTRBL, FOT77A4N0 (V- RTV T NEAY
F ¥ =—(batch queue)iTB AL TEHEZITIZLTHS.
PaZ(job)ixF DEE L AR LG LTy F -Fa
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—Z(BAE)EHEE TS, VPP500OM-11) B LT
ES40M-12) &b 12, Y37 D & B 1L NQS(Network
Queueing System)EFEIXNLA N F RIS R T ATITH
NTWA, R, SyF U7z AAOEEITqsuba <R,
MUER R M OFER ITqstata< >R, Vad oF v v00T
qdelz =R TITH. M-11EM-12IC B35 & i, B #&
EHLIWZPCHBT SV — g — N (application
server)IZTELNETCua s AL, #Ihb_AyFUrx
APEBALTIT o 7.

M-11IZBWT, EfTAIEA 7 ¥ = 7 b (executable
objectIZLA T D H>DFETERKR L., —DiF, 77V
r—vay - —NETruRary(Fa<Rirtpx B
WTHBEERICAER L. I— 2, frtz<wFEANT
BRIRLIZCY = V- ATV P T T Y r—ral - —r3n
Lar R SANERAOLFa2—IZHALTERLE. M-11
MDNo.26~No.30IZ R TEKRFE T, BBtk
#E BE % & ¥ BFortran95/VP(Vector Processor)% A >
7. RNV ALHE (vector processing) i DWW Tix iR+
5. FENbOBRICEB TAHL, HE#ELAT Va0
REIFAHEIEFHRFICELTVLRWY., 20T,
Fortran95/VP A E T BR R 2N RICH B I
Fortran2> /XA Z(IPEF) THHD T, BWLA 7 av
T ROVE S ICBOTHELRVOE L NEHRSINT
WAZLEEERLTWAS. M-110No.31iE, EHORTY
CHFBRROBREFEEIMVEHEMA OB ESORE
(N0.26~No.30) TixZe<, BEREE %S Lo ¥ OSOR
EOFETHELEBRTHS. oY, EADOKRT YV
HFRAEBBEMHETEDONL—TIE_IIEER T
720N, No.28L LB T8 L1 85 DE BB AZEL T
3. LHLRNBRE, ZOMIXVPP5000 LA BT I i A 1 F#0F
RATICEAIN W EEEEE Y — A VX(E BH%HK
St LB T AL, KIBIZEHFENISITEKLS.

LT T, _IMAIEDRRERBRIMALE o
ERIIMVIER BIZOWTEETH. 20 BAICHL,
aAVINANVEDE T ar U T-Wy,—sc& T}, AHT
—F—RTOFEEEFTL7(Table.7, No.32). Zhizk
NETODON—TD_XIIAL B EIfHI SIS, Table.7
127”89 No.282No.32DtimexE WA F N F . Table.8 K
L UTable.9IZRL, ZNEAWVT o BLU B 25 M1 5.
Table.8 3 & U Table.9 IZ B\ T, real i% & 18 iF ]
(elapsed time), userif=t—H# —DCPUE F BER (=X~
Mraz=yheAHT—a2=y DG EEFE), sysidv AT
ADCPUE BRI E_IM o=y AR T—a=yhk
DA FHEER), vu-useriZ oz — Y —CPURE R D tf T2
M=y bBREELIZBEER], vu-sysiZ s X T ACPUB
HMOFTRIM o=y NRBELZER TH5. BE
L, Table.8 B LU\ Table. 9N K EEF D4 HEENFH
D TableF [ZEEAT 3.

real (Ta) 5:23.15 (323.15 (s))
user (Tal) 5:13.75 (313.75 (s))
sys (Ta2) 0.29 (0.29 (s))

4:52.03 (292.03 (s))
0.00 (0.00 (s))

vu-user (Ta3)
vu-sys (Ta4)

Table.8 Output result using the timex command
for the case of No.28, Vector mode

real (Tb) 2:05:09.17 (7509.17 (s))
user (Tbl) 2:03:13.48 (7393.48 (s))
sys (Tb2) 3.92 (3.92 (s))

vu-user (Tb3)
vu-sys (Th4)

0.05 (0.05 (s))
0.00 (0.00 (s))

Table.9 Output result using the timex command
for the case of No.32, Scalar mode

aBLWBIIFig.22E5RLT, UTIFTORXBL
TR TERINS. L, QRXBLCM@WHX TIZL/O
BREIEZEL WA, ERICHETSE, ULTITR
THEEES.

a=Ts2+Ts
=[(Tb1+Tb2)-{(Ta1+Ta2)-(Ta3+Ta4)}]/(Tb1+Tb2)
(3)
B=Ts2+Tv
=[(Tb1+Tb2)-{(Tal+Ta2)~(Ta3+Ta4)}]/(Ta3+Ta4)
(4)
o =0.997, B =25.26
(5)

Ts

pa S

[ 1

] Scalar mode

Tsl (1-a) Ts2 (@)
| 1 ] Vector mode
Tsl (1-a) Tv(a/B)
Ts = Tb1+Tb2

: All calculation time in scalar mode

Tsl = (Tal+Ta2)-(Ta3+Ta4)
: Scalar calculation time of the portion which cannot
be vectorized

Ts2 =Ts - Tsl
= (Tb1+Tb2)-{(Tal+Ta2)-(Ta3+Ta4)}
: Scalar calculation time of the portion which can
be vectorized

Tv =Ta3+Ta4
: Vector calculation time of the portion which can

be vectorized

Fig.2 Schematic view of the calculation time



12 WH KB :PC 75 R& % W= B Pl 32l —% RIAM-COMPACT DB% D1

NIMALE o 2 EICHE 351003, XZhE—
FTEITLEZE G (Table.8)ICHB VT, £ CPURK
(=Tal+Ta2) i@ T BRI M2 =ybD 5 F R
(=Ta3+Tad)D ik

(Ta3+Ta4)/(Tal+Ta2)

(6)
ERDBFELDD. NEVUREES. VUEL
(Ta3+Ta4)/(Tal+Ta2)=0.93

)

LB, B)YRBLOMNADEN S, RIAM-COMPACTIE
RIMVEEIRHENZEREEE TN RINTE.

ZIT, RIMEEENCOW TR BIZH B 152,

ET, AT T —F LRI ERRBEFIOERRED—D
DOF —ZDIEThHD. —F, XINT —FEIIEF £
BEREFI DOy R EBRDANT—T — P OERE
NTWBLDOTHD., _IMAE ST, DOV—7DE
BizHtL, BH 22 F—FELTRBTEEFET
H5. BEMICE, 1.7 27 ELUTEBRIICA
FUNLEBVHL, 2.A—DOEEEIMNLT —ZIZHfL
THEBMIZETL, 3. HEREZBEEEROICAEVICES
RLENIBDTHDS., REICEOREEEL TEDNE
VIDGE, RIMALE o, RIMVINER B, EITHEE
M EHEERDT—F—F TOEITHEM(Tb1+Tb2)/ <
MyE—RTOEITHEERL(Tal+Ta2), RIAM-COMPACT
DHAIZIZES23.56)DEBRERLET AT — LDk
Al(Amdahl’s Law) CAR/LENTWS. Zhitkse, 1
PETH 4SRRI F a—= 0 FRITHIZDITI, 7k
NWALR ¢ B TEBETUCIE ST, Bz de, _Jb
METFTEER IR 0 & TEARVMRL, ZTOH, IV

DO J=1, NY

DO I=1, NX

kkkk = A(I’ J) 4 dkskckokokokk

END DO
ajny ENDDO aNX NY

21222733

J

‘|‘ ay] az1 a3y aNx 1
I

a ay ¢ & o o 0 s o Ny

ay )y |® @ o o o o o .
A=| as a3 |® ® e o o o o .
° . o ¢ ¢ ¢ o o o .

anxi|anx2 |[® ® ® ® ¢ ® o ayny

Fig.3 Conceptual figure of the order of calculation

IMEELEMESEBNLERDS. T, IMED
% LT 50, LRRERESIZHAVTIE
NF—ZDERBMOON—FDEEBMNX, IMAXARE)
BT, $hbb, RZMVREMIITIE, 2.8 KN
WAEVZT 7R TRINCHFRICT —¥%2 58BT3
ZERENRFETONRD. BIE TR, M T —FDEE
NS VNFE, —FBLTAE TERES T —FOEM»N
L, LEHENE ETD. ZheffETDOL—T
WEAEENZVWHALAEEER ERS. B, 7
ML EP BB IZEWVBAICIIAIT—E—FCOEFT
DFBRENENIZENHSD. BHEOES TIX, B
WA TOXSica—F 1753, flxif, Fig.3lzRd2
KRTESIDORZFE _EDODOL—FTENTEEIZ
i3, W ODON—7 CHE—DRZENBIE, SO
DON—TTE _OWIFENEHILIICTS. 3R TEF
DHEETHRETHS.

B, Table. TICIE B T5. M-120R 05— B KR HE
DFER#N0.33~No.391Z, BHENFFI{LgaEEFI B LKL
Dual CPUQAL Yy R)DAIS— U FIHEDOHERE
No.40~No.42iZ, FKEIZ4CPUARL Y R)D A BT —if
S B DO R %No.43~No. 49177~ T. AATF—FKEH
8 (No.33~No.39)i%, Compaq FortranTay A L%
1TV, E¥2—TET L. Z0OH EEVPP5000(M-11)
DRIV BREHE OfE R (Table.7, No.28) L LB 3.
B4 T va b OB RITHRERICIERDLENDILOD,
He~11EOFHERFMEELTEY, FOEFIRIK
&Y. No.40~No.49D A4 F — i 5| 3 B 1%, Compag
KAP FortranZ A\, S¥a2—THEITLEZ. v/t
7'varM-fkapargs="—concurrent’ ’KAP Fortran Cfi#
WENBRAwF LB, ZRIZHEWD, FulFadtioi
F{LFIRERDONL— 7 M B B i &, C$OMP-- 72 &
> OpenMP#8 7R 1T (directive) 23 & A &5, OpenMP&
¥, £HFATVE v VF 7y MP(Multi Processor)
MiFOIEF FarTI 7 OE % APIApplication
Program Interface) Toh2d. ZDFERELL T, SMPYRT
L ECEETAEITHET T VoI METFAAT DN
ERREND. A7 aiZBREE LR, 190123
SN D. ~fkapargs="—concurrent -scalaropt=0’&g"
i, B8NS DAEE L7 vs T AGEEF cmp)
BHAEND. ZhER#EPVICELRIYLRBAETH
5. R T, WHIHZBE LR —bT7 7 AV FEREFout)b,
HAasns. BEEFIFHEICBNT, EIZsmT3
ALy REITXBR BEE L OMP_ NUM_THREADSIZ XLV #E &
T5. Bl2iE, ALy FEEUEE TR TOL
2235,

For the B shell (/bin/sh, bash) :
export OMP_NUM_THREADS=4
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For the C shell (/bin/csh, tesh) :
setenv OMP_NUM_THREADS 4

(8)
&7, No.39(1CPU), No.42(2CPU), No.49(4CPU)®D
REIZEB TS, CPURHOEILOFOEFIZT 0l
SADETICELZERBICHLT, EBICCPUERE
BALEEEBOEE®ERL TS, 1ICPUSITDEL00%
2D T, 2CPURARLyR)B 7 LVIRBEI L= 8 1213200%,
4CPUUARL YRR A BB L7358 1ICiX400%i12725. &
DNV TIEHERTD. 5 —ALBIZCPURIZIER R
WWFEALTWS., Ay —FE VT 1(scalability)i,

No.39(1CPU, 1AL F)/No.42(2CPU, 2AL ) =1.60
No.39(1CPU, 121 v K)/No.49(4CPU, 4ZXL v R)=2.54

(9
L7209, RIAM-COMPACTIZX 4% B B3t Fil (b i B D
HHENERINTZ. RTr—F T 1&13, 1CPU(1RL
IR)TEITLEZHEAICH SR, vV F ety TEITL
TEBRICHERE B ENLSDBWA L2372 R TIBIETHS.

COEPRKREVIEEEN-IFIZNKREETIHILITRD.

HRLLT, 4CPUURL Yy R)D AN T — I 5 5 H TiZ,
A==l 2 —F1PEDRIME I E B R EBT-.

43 THEHREBELUA-DOHEMBEEICONT

TITIR, BREBEVI-FTAOHEMESE
(Table.3) THEHT-#E R (Table. IOIZ DWW TEET 5.

M=13 D~ 7 v 3F 51| & B # (VPP5000/64) D f#% R
(No.50~No.56){Z¥ B 9°%. No.50~No.561% £ TNQS
2L BNy FAHE TIfTo7=. No.50iEFortran95/VPIZ &
ZHEKRFTEOKER THD. No5l ~ No.56 ix
Fortran95/VPP(Vector Parallel Processor or Vector
Pipeline Processor)Z AV \le_"Z MV IEFIEHE DOFER T
$%. Fortran95/VPPIX B L@ DVPPI ) — X TH R —
FENTWAEHPER OX7 i B Fortrana 7345
Thd. BIETIX, BICVPP Fortran&FE X T3,
VPP Fortranid#& & D Fortran 07 AIZIXOCL- - %
BALTCES TS ar 722 EmRT 5. 53R Hod b i H
1T XOCL(eXtended Optimization Control Line) iX
Fortran95/VPPIR B DRFE THD. A A NF T g
VELT-WxEHEE 5L TVPP Fortrana 34T 5
BEL, BRTBSTAMFEALLIXOCL: - BE I
72%. —KfastZ 7 ai3ib 5, JEAEFNCBEHLLTEH
ARET, TNITHXPETEITSNDH 4y, 2FD, BE%
Tl sy @ # L 3%. RIAM-COMPACT T,
/OB R AN v 2 (metric) DFHE I 1E DPE%RfE> T
g T hEEITTARKRLE (serial processing) Tl
7, ETOPETH -~ LBEZETTITLRLE

(redundant processing)&U7z. ZDMM O 45 X E I D
PECALE 2L, 5| 4B (parallel processing)&L
7. No. SO/ R TR E R EORER T, FHlE
¥ —FT A OVPP5000(Table.10, No.50)D #5783,
IS S WFETH OVPP5000(Table.7, No.28) XV HEF B
HEREFTIERY ole. _RIIMAFIHEICBITS
A —FCYTF LI T O@BYTHA.

No.51(1PE)/No.52(2PE)=1.68
No.51(1PE)/No.53(4PE)=2.45
No.51(1PE)/No.54(8PE)3.33
No.51(1PE)/No.55(16PE)=3.81
No.51(1PE)/No.56(32PE)=4.02
(10)
M-14 DA K5 —H F P — GS320IC L BEH EE R
(No.57~No.62IZIE B 45, ZhbHDEEIT2 TGS320
IZTELNETTaZ A Lict, SIFEMICETLE. A5
— R K EE(No.57)X, Compaq FortranTar /A%
TWEFT LK. Dual CPUQARLYR)DAAT— i 5| &
H (No.58), 4CPUMARL Y R)D AL T — it 5| 5t B (No.59
~No.61), 8CPUBAL v R)DRH T — it 5|5+ B (No.62)
%, Compaq KAP Fortran® B i F|{LEERELFIBL
TETLE. AAT-HFIHE BT, ZnFhDR
T—=ICVT AU T DRI THS.

No.57(1CPU, 1:AL-wR)/No.58(2CPU, 2XL v R)=1.81
No.57(1CPU, 1ZXL-vK)/No.61(4CPU, 4RAL-wR)=2.72
No.57(1CPU, 1AL v F)/No.62(8CPU, 8 AL wR)%=2.22
(11)
No0.58(2CPU, 2R v R)B L UN0.61(4CPU, 42L wR)
WART AN T — W FIFE TiX, XTI BRIz
BN TWA. L LR, No.62(8CPU, 8ALw )M
FIFHBEIZB W TIE, No.BLENLEUWERERLTVA.
ZHIZQBBREENEESHBE TR, ARV T7ER
WENERBILICERLTWAS. QBBRIZHIAEIIC
TIEATHEEDRE (0 —IViEE)IZ6GB/sEB X 5.
LU0, QBBEEEWTHIDQBBR D AEIIZT 2
TATHHEEWVE—MNEE)IINL.6GB/sTHD. Th2D
b, VE—MEERXO—HLVEEDL/3IFTHE. ZDORA
YT 7 EAOEEENKEREEETORRE THLE
FREIND. £, ZITHETREIIM-120ES40ED
B THD. GS3201FES40D LB THAITHLE DL
7, FFEEEIXGS320LVHES40D F BN EWVOFE R
AU ZOREIIZLTOIERE 2D, GS3200%
CPU/Zvuy iR B X Alpha 21264 B(EV68)/731MHz G2
WHF v 2 lZ4AMBEHEH L T3, — %, ES401ZCPU/
sy 7E E X Alpha 21264 A(EV67)/66TMHz T23%k ¥
Yo alZ8MBEEH L TV 5. GS3201XES40iz%f LT



14 WNH - KE:PC 75R%% AV BB Tl I=21—% RIAM-COMPACT DBE% £D1
Machine Compiler Comt!;iler CPI(I ;ime SPU 7uv I EEOEMIIEETHEIN, 2RF¥yaDE
option s ime .
e ’ ratio | SKIZUEDA VT 4EASTNE. TNIRAHT—HO
M-13 | &t Reast 31170 098 | B EMICHN T AT LA RIELO B D — -
No.50 | rortranos/ve (s queue) . ; . 2 R
(IPE) THH2RF Yy V2 BlBOABERGFryiabyh
- fi -W. 335.93 -~ . N = 4 N
11&{)1531 \;;’P Fortran -Kf’:\st (x16 queue) 1.06 SADERZBNTRERNTAILBVED. BLDLS,
(Fortran95/VPP) (1PE) _ > - S N
M T o o 53| RIAM COMPACTF ¥ 223t T 5/ L 3LV
No.52 | VPP Fortran -Kfast g}l)%lqueue) BIZETFA T DT TV r—a THY, Fxrvvady
(Fortran95/VPP) N >
M3 [ W 3655 ] AABEECEECRBRSAELOTHILELLR
No.53 | VPP Fortran -Kfast (x16 queue) 3
5 (Fortran95/VPP) (41)50)2 . . 5 ) N
M- frt -Wx 101. 0.32 M-15D7 UNIXH# — 3D GP7000F &5 /1900(Z
No.54 \;PP Fortran -Kfast (x16 queue) - . s o 4 ‘
(Fortran95/VPP) (8PE) BEERE R (N0.63~No.68)IZHE B 5. B &I F{hi
M-13 | fit -Wx 88.09 0.28 ~ . = = =
No.55 | VPP Fortran Keust (x16 queuc) BEEZFIAL, 1~32CPUETDRALF— W FIFH HE21T>
- goman%/vpp) - gg 6;’;5) T 1. A NA T a D-Kparallel 23 B By 5l{L D=
- T -Wx . . o
No.56 X:PP For;n;r{,PP) -Kfast gggg)ueue) Ay F LR, TOMDA T a I ZP0IZE| EESNS.
ortran N < NN N S
M-i4 90 arch ev6 3.990‘0 . 12.54 tﬁj‘o, —K’C!Iéiéﬂ‘7 /a/&ij]/V'CIZ@JO'Cﬁ:H'C
No.57 | compaq Fortran :gxge evé Ellrg;%():tlve) EETES. GPT000F?D B #1ir FI{LEREIL, Y —RT =
E99%)) TILEMATEZAS TR, ELBEROIATS
new . N
M-14 | kf90 flapargs= [2200.0 6.92 U(_mpc_init£A>_mpc_pend) BEEOHENS. R T2
No.sg | Compraka? e | Geagsve CPUNKITBR B L HPARALLEL TR E T 5. £hEh
e stune ev6 | (194%) DAY —FEVFAELL T DB ThHD.
-05 -fast (new)
M-14 | kf90 '-fkapargs= ' 1495.0 4.70
No.s9 | Compea KAP ooeurent E;‘E;%;‘”e) No.63(1CPU)/No.64(2CPU)=1.88
R -neeve | (380%) No.63(1CPU)/No.65(4CPU) = 3.23
-05 (new) : . T
M-14 | kf90 “fkapargs= | 1465.0 4.61 No.63(1CPU)/No.66(8CPU)=4.92
Compaa KAP '-concurrent' | (interactive) L
No.60 Fortr;;nq -arch evé (4CPU) No.63(1CPU)/No.67(16CPU) =6.47
-tune evé (382%) .
-05 fast (new) No.63(1CPU)/No.68(32CPU)=8.01
M-14 | kf90 -fkapargs= 1480.0 4.65 (12)
Compaq KAP '-concurrent’ (interactive) -y - . . . .
No.61 | Fortran e host | oo CORERIL, TNETORBIZHL S TRVWEREZRLT
-O5 -fast (new) BY, BEEFLEREOF DHEITRERIN. LR
M-14 | k50 ;kapargs= | 1795.0 5.64 | 235, R—/8—=3 ¥ 2—F1PE(Table.70OM-11, No.28)
Compagq KAP ‘-concurrent' | (interactive) ’ . ’
N0.62 Fortran -arch host (SCPU) ka)%‘i{&%&l/fk%b‘&g X_é-
-tune host (722%)
-05 -fast (new)
M-15 f90 -dearallel, 99(:);52.45 ) 31.14
reduction, (sc32 queue - £ -
No.63 Fortran95 ;:::a;,c:lﬂ, 831:;]) 44 V-THOHERRIEICONT
M-15 | 00 —deara.llel, 527372.40 16.59 ZITE, BPaT AT ) aY—RRERFE O
tion, 4 P
No.64 | "o mstancesz, | aoPO) B 4498 55 (Table.4) T/8 b LI 55 B (Table. 1 1)1\ T
) fast,eval (new) . - "
N5 0 Kparallel, | 3070.45 565 | SETS. AMDEOH LV 64Bitw 7T Rty Y Th
Fortran95 reduction, (s¢32 queue) BOpteronZHEH LB IZBWT, ABT—FKEE
No.65 instance=4, (4CPU) .
: fast,eval (new) BIOBE &I FLEREEFI AL 7-Dual CPUQRALvK)
M o Kpaallel 1201576 1633 | x5 — i BB B ML CNER V. PGI
ortran .
No.66 stance=s, Eﬁg@ Fortran=i /34T Tk, f77(pgf77)&190(pgfo0)IZ DT,
M-15 | 0 “Kparallel, 1530.83 4.81 64BithK L32BithR DT AME 1T o> TV 2. Eiz, gTTiX
_reduction, 32 . ol . s
No.67 Fortran95 ;:Stl;lté::m’ ET;CP%}I)CUC) 64BitE—F (572 /1) £32Bit E—R(-m32) DN F 12
fast,eval (new) — 4= .
M-15 | 90 Kparallel, | 1236.77 389 | PV T RPEToTEVE.
Fortran9s reduction, (sc32 queue) M-16 D #% R 1Z{E B 9 5. Intel Fortran= /345
No.68 ortran instance=32, | (32CPU) . . o
) fast,eval (new) (No.6DABELREWHRA 5 %, BEEAMEELL TR —

Table.10 Numerical results of the computing and
communications center of Kyushu University

N—a B2 —FZ1IPEORIAEIEORE R EE . BT,
PGI @ 64Bit [t (No.70 38 & T*No.71), PGI ® 32Bit it
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(No.723 X T'No.73), GNU D 64Bit if (No.74), GNU®D
32BithiR(No.75)DJEL72>7=. Intel Fortranzi /345D
B B3 5L RE &R A L7-Dual CPUQRL Y R)DRH
F— FIE ENo. 76 8L UN0. 7T TiE, BREITLVE
DIMNCEVWEREZE 2T, WIHl{bshRIZZh
1EE RV, ZI T, —paralleld a8 B #hiE 5
DARAYFITIRY, TOMDOF T oaidtiEm LicE
542350 TH5. A THCPURLYR)DEIE, BRE
ZE ¥ OMP_NUM_THREADS TR E T 5.
M-17TOFERIZIEE 5. ICPULARL Y R)TOHE R
(No.78 B X UNo.79) ik ay 7 & E D # (1.6GHz—

Machine Compiler Compiler CPU time (s) CPU
name option time
ratio
M-16 ifc -static 1268.94 3.99
Intel -02 (interactive)
No.69 | Fortran -XKW (1CPU)
7.1 (1A32) (new)
M-16 pgf90 -02 1464.00 4.60
PGI -Mvect (interactive)
Fortran90 =cachesize: (1CPU)
No.70 5.0-beta2 1048576 (new)
(64bit)
M-16 pef77 -02 1469.75 4.62
PGI -Mvect (interactive)
Fortran77 =cachesize: 1CPU
No.71 5.0-beta2 1048576 gnew) )
(64bit)
M-16 | psf0 -02 1642.00 5.16
PGI -Mvect (interactive)
Fortran90 =cachesize: (1CPU)
No.72 5.0-beta2 1048576 (new)
(32bit)
M-16 | pef?7 -02 1647.73 5.18
PGI -Mvect (interactive)
No.73 | Fortran77 =cachesize: (ICPU)
5.0-beta2 1048576 (new)
(32bit)
M-16 g77 -02 1798.39 5.65
GNU -funroll (interactive)
Fortran -loops 1CPU)
No.74 (64bit) P §new)
M-16 | g77 -m32 2291.15 7.20
GNU -02 (interactive)
Fortran -funroll (1CPU)
No.75 (32bit) -loops (new)
M-16 ifc -parallel 1122.12 3.53
Intel -static (interactive)
No.76 | Fortran -02 (Dual)
7.1 (1A32) | -XKW (new)
M-16 ifc -parallel 1120.66 3.52
Intel -(s)t;tic Egterlz)wtive)
- ua
No.77 Fortran XKW (new)
7.1 (1A32) -par threshold0
M-17 pgf90 -02 1362.00 4.28
PGI -Mvect (interactive)
Fortran90 (1CPU)
No.78 (64bit) (new)
M-17 | pef77 -02 1359.94 4.28
PGI -Mvect (interactive)
Fortran77 (1CPU)
No.79 (64bit) (new)
M-17 | pefoo -Mconcur 1444.00 4.54
PGI -02 (interactive)
Fortran90 -Mvect (Dual
No.80 (64bit) (new))
M-17 | paf77 -Mconcur 1457.50 4.58
PGI -02 (interactive)
Fortran77 -Mvect (Dual)
No.81 (64bir) . (new)

Table.11 Numerical results of Visual Technology

1.8GHZIZ VY, FEF 1 ELTWA. LALZRAS, Dual
CPUQAL v R)TDEFTH (-Mconcurd 7 v a ff
BF) Tit, T TirHIPICPULAV YR DL EHE
EENE o7 BB, LTORICEBNILETHS
LD E /. BE L OMP.NUM_THREADS 3
RBEEDH A, Intel Fortrana XA T2 TD
CPURRL yR)NEENIT 523, PGI Fortran 2345 Tl
B —CPURLyR)TOE{EL25.

45 HITHOHEBIREBIZONT

TR, Attty F  TA-TFTA—FAED
Open-SCC D § H R & (Table.5) THE LN FE R
(Table.12)IZ >V TEE T 3.

Open-SCCOERFEREBIILL TOBYVTHS. £7,
SSHIZX Y~ b A< (gateway machine)iZms 4
YL, FIMBTELNET Tsce~B 5. sccX 7B T L0
AURANBLOVaTHRABFANTHD. sceillntel
Fortranz /XA Z7.18 X UPGI Fortran=/3454.02
M EHE (implement) TN TV5. M-18~M-20, M-23~
M=251Z 2 W Cidsce T NANEITV, FD#%,
LSF(Load Sharing Facility)e\W 3 NoF ALY 7 MPa
TEREYTIMNCINEX2—ZVa 72 BALTHES
Tole. NyF V7T AR B ITbsub =R, ALK
L ODOFESR I Zbjobs, bqueues, gstata< K, ParDF+
Rkl R TIT) . ZRUADFANMIDONT
X, Ny FERTIEARL, scehbFOHEMICEE
TELNETTuZ AL, X EEMICEHEEETLE.

No.82~No.87(M~18~M-20)TiZ, Intel Pentium 4
R Lz T var 289, BB kATar(ars
ANZETa ) DB RIZBEFE RN TND. R—r—a
B 2—#1PE(Table.7IZ7/RTM-11, No.28)&Hb#k4 3
&, TOEREZEAEBICETEMEINTEY, PCOB
EHREIEIELOAEERL TS, M210O/RRICEE
$%. 24X, Pentium 4 DK EF F v £ MNi8T5PE)
BB~ ThHd. MELEORERZRAELT,
FSB(Front Side Bus)®D2 vy J& i #(clock frequency)
H3533MHzA>5H800MHzIZ A L L7228, DDR400D 2way
AEYZ /2ol ZE TAEYNUNIENFSBZuy 7[R L
HRE6.4GB/sITpo7eZ¢NE T HND. FSB7ry 7,
AERYT 7 ERERORE BiXT7 7V r—varEBT0T
F—wVACKECERTS. 2OV REARAD
IA-R2BRE CREE DT+ — < A THLOTHS.
No.89BLUNo0.90 T, A—RNR—arsEa—4F
1PE(Table. 7127”3 M-11, No.28)D3{EHICE D4 Ex
Bz, FiovE B T, Fortrana S/ 7 0DENTH
5. Intel Fortrana /34 Z7.1L£PGI Fortran2 /343
4.02(No.91~No.96)TlX, RIIVHEIE DO F BB HE IV



16 WH: KE:PC 7725 % RV AR FHIL I=1-—F RIAM-COMPACT DB¥ Z0D1
Machine Compiler Compiler CPU time CPU Machine Compiler Compiler CPU time CPU
name option (s) time name option (s) time
ratio ratio
M-18 | ifc -03 1582.29 4.97 M-23 | ifc -03 1644.80 5.17
Intel (normal Intel (normal
No.82 | Fortran queue) No.99 | Fortran queue)
7.1 (new) 7.1 (new)
M-18 | ifc -03 1407.28 4.42 M-23 | ifc -03 1469.64 4.62
Intel -tpp7 (normal Intel -tpp7 (normal
No.83 | Fortran -xW queue) No.100 | Fortran -xW queue)
7.1 (new) 7.1 (new)
M-19 | ifc -03 1338.50 4.21 M-24 | ifc -03 1388.95 4.37
Intel (normal Intel (normal
No.84 | Fortran queue) No.101 | Fortran queue)
7.1 (new) 7.1 (new)
M-19 | ifc -03 1218.0 3.83 M-24 | ifc -03 1248.4 3.92
Intel -tpp7 (normal Intel -tpp7 (normal
No.85 | Fortran -xW queue) No.102 | Fortran -xW queue)
7.1 (new) 7.1 (new)
M-20 | ifc -03 1390.20 4.37 M-25 | ifc -03 1186.03 3.73
Intel (normal Intel -tpp7 (normal
No.86 | Fortran queue) No.103 | Fortran -xW queue)
7.1 (new) 7.1 (new)
M-20 | ifc -03 1232.58 3.88 M-25 | ife -03 1185.71 3.73
Intel -tpp7 (normal Intel -tpp7 (normal
No.87 | Fortran -xW queue) No.104 | Fortran -xW queue)
7.1 (new) 7.1 -axW (new)
M-21 | ifc nothing 1091.20. 3.43 M-26 | ife -03 1171.97 3.68
Intel gime;active) Intel -tp;:; fif'cf‘;rtaﬁﬁve)
Fortran new, -ax
No.88 -9 No.105 l;olrtran (99.9%)
M-21 | ife -03 935.47 2.94 . (new)
Intel -tpp7 (interactive) M-26 | ifc -pOaBrallel (1.083.21 ve) 3.41
No.89 | Fortran -xW (new) - interactive
1 No106 | roren | 28] o
M-21 | ife -03 935.06 2.94 7.1 -ax (199.2%)
Intel -tpp7 (interactive) (new)
No.90 | Fortran XW (new) M-27 | efc -03 ) 1164.71 3.66
7.1 -axW Intel -tpp Ezlrg;rle}(;twe)
M-21 | pefo0 “Bstatic 1378.00 4.33 No.107 | Fortran (99.3%)
PGI (interactive) 7.1 (ne;v) e
No.91 zz)r;ran90 (new) M-27 | efc -parallel 6'99.65 ) 2.20
M-21 | pefoo “Bstatic 1238.00 3.89 Intel -03 ) (g“eﬁml"e)
PGI -fast (interactive) No.108 | Forran -tpp ( 19“73 1) %
No.92 | Fortran90 (new) 7.1 Ene»\;) %)
4.02
M-21 | pgfoo -Bstatic 1214.00 3.82 M-27 | efc -ggauel 4.8?45 . 1.53
PGI -fast (interactive) Intel o ELBC;TI; ive)
No.93 | Fortran90 | -Mcache_align (new) No0.109 | Fortran pp (382.7%)
4.02 -Mvect=sse 71 (new.)
M-21 | pef90 -Bstatic 1216.00 3.82 M28 | on >3 131518 YRE]
PGI -fast . (interactive) -tpp2 (interactive) .
No.94 | portran90 -Mcache_align (new) . Intel (1CPU)
4.02 -Mvect=sse No.110 | portran (99.3%)
: -tpp7 7.1 (ne;v)
M-21 | pef90 -Bstatic 1214.00 3.82 TM-28 | ofc “parallel 793.56 2.49
PGI 'S}St he ali Emte;actxve) -03 (interactive) ’
-Mcache_align new Intel
No.95 Fortran90 | -Mvect=sse, No.111 | Fortran -tpp2 (113911;130/
4.02 cachesize:262144 7.1 Ene\»;) %)
-tpp7
M-21 | pgfo0 -Bstatic 1288.00 4.05 M-28 | efc -poa;allel 5.5%41 . 1.76
-fast . (interactive) Intel :t 2 &nC;rlii ive)
No.96 | PGI -Meache_ align (new) No.112 | Fortran PP (383.79%)
Fortran90 -Mvect.=assoc, 7.1 (new')
4.02 ;::?;3:&262144, M-29 r o3 54675 3.98
. -tpp2 (interactive)
tpp7 Intel (1CPU)
M-22 | ifc -03 1619.94 5.09 No.113 | portran (99.95)
’ Intel (interactive) 7.1 (new)
No.97 | Porran (new) M-29 | efc parallel 566.31 1.78
M-22 | ifc -03 1459.02 4.59 Intel :t03 , %glt‘:a)wnve)
Intel -tpp7 (interactive) No.114 | portran PP (198.9%)
No.98 | Fortran -xW (new) 7.1 (new)
7.1 )

Table.12 Numerical results of the Open-SCC of HIT
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EITHEENEVEWIRRERLE. RLE»D,
Pentium 4#% T, Intel Fortranzz> /%A 7 ) Compaq
Visual Fortran=2y /XA Z 38X ’PGI Fortranai73AZ X
DLBEIEICH E R ETTAZESALNICARoTE.

No0.97~No.106(M-22~M-26)D Xeont D#E R I1Z1E
B35, rayZ@AlkEny oMfiER iy, FER
Bl 2 BRI TV, £, BRE{LA T var(=
UNRANFT T ar)DFHRGBEICRENL TS, Ll
WL, BRABEICBOVDTELEWEREZTRLIZM-26
MDNo.105{Z8V T, Pentium 4EM-2D)ETEEEHE
REARBPOOLNS. T, BB FILEEZRIALE
Dual CPUQALyR)DIFIFHE TIX, ZORITHEY
BHE ZIIBE N R oz, Bl EMD, HEF A TidPentium
4D D3 XeonB KB EHEIERENE VLV EREE
7o. 723, Xeon TiZ4CPUURL v R)®F & DXeon MP
LVHBIENDHD, LNLRAEE, TOEEI/uy 7 EE
BAE2.0GHz THY, Fhxtin 35 ~¥ —AR—F(mother
board) DF w7t Mchip set)DHEFES BL, BRI TIX
ERBRIISEVEALTHRNELITHS.

Intel ¥t M 64Bit v A4 7 2 7" 1 & v ¥ T H 5 Itanium
2(JA-64) D FE B (No.107~No.112)IZ DWW TEEZ1TH.
BET XTI BN S EERER B LA T— 5
E O B (No.108 8 & ' No.109, No.111 8 X T
No.112) T#H 5. 4CPUUARL Yy R)DEH E (No. 1098 LTt
No.112)Cl, A—/¢—a ¥ 2 —X1PE(Table.7OM-11,
No.28) D2fF T B DR ERLTRY, A—_—a ¥
a—ZIPRLIZIERBEDCHREEE TAZENRENT.
EHHAEM-29TIX, 88w #EEZRALE
Dual CPURQALV Y R)DAHT W FIFHEIZB W T,
M-2738 X UM-28 D4CPU4RL v R) L [E 2 BE DS B %
Bz, 5 EEbItanium 2OFHBERITAEICET L
DS, BB FI{LEAEIZRIAM-COMPACTDE
AL ~RIT TR ARY —NIZRBERMFEINS.
M-27~M-2912 BT, BENEFI{LBREEFI A LR
BT—WHIHBEDRTr—FEVT LI T OEBYTHAB.

(M-27)
No.107(1CPU)/No.108(2CPU)=1.66
No0.107(1CPU)/No.109(4CPU)=2.40

(13)
(M-28)
No.110(1CPU)/No.111(2CPU)=1.66
No.110(1CPU)/No.112(4CPU)=2.36

(14)
(M-29)
No.113(1CPU)/No.114(2CPU)=1.67

(15)

BB LR B LR T —H F B iz
T, CPURLYR)DERBMIZEEREBELRS. =
T, M28OR R AE AFICLY, ZOEH FiE
WZHOWTEHBAT 5. CPURLYR)DEBE®WIECY =
NVIZBITHtimem<w R TH IS, LUTFIZEX, By=
NECY )V Ttimeaw FERAWEEAOHAKED
& ERT. e TENRETNOT = RIYT R
ZFORITHFELRT. AEOHEX, thoHENE-
TVWRWIREECEBEL TEITLZER THS.

[tuchida@ital ~/smp]$ cat parallel-bsh

export OMP_NUM_THREADS=2
export KMP_LIBRARY=turnaround

efc -parallel -O3 -tpp2 -o 3d.out riam-compact.f

time ./3d.out

[tuchida@ital ~/smp]$ sh parallel-bsh
real 13m18.163s

user 26m14.858s

sys 0m0.418s

Table.13 Case of the B shell, Dual CPU,
Interactive processing

[tuchida@ital ~/smp]$ cat parallel-csh

setenv OMP_NUM_THREADS 2
setenv KMP_LIBRARY turnaround

efc -parallel -O3 -tpp2 -0 3d.out riam-compact.f

time ./3d.out

[tuchida@ital ~/smp]$ csh parallel-csh
1563.166u 0.417s 13:12.16 197.3%
0+0k 0+0io 146pf+0w

Table.14 Case of the C shell, Dual CPU,
Interactive processing

Table.133 £ U'Table. 14128V T, userE/-iTulistE
DOETICELEZRER (=—V—8FM), sysk/idsizs
AFEDF —N—~yNICERENTZRE (AT L8
), realix EBEFTHBENOETR T ETIRB LB
(EEM)EZRT. 22T, 22— F—ERICEAL YR
CPUBRI DA EHC DE A IZiZDual CPUDEE)NE
RENTWS. £72, Table. 4 TIHRENL=ZF B O
13:12. 16 EREMERLTWA. £lIZik 72851, C¥
=TI CPURL Y R)DE R B BB ERINTNDER,
BY = /U TREFNIERREN TR,
AHT—BILORIINAEFIEF EIZBITAHCPUBRK @
E b %Fig.4B L UFig.51ZR T, Fig.4 Ti%, M-130D#
BROBERBORF—VEEELCHERRLE.
M-16 B L UM-17T2 BV Ci, CPUPE, AL yR)%1&
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MPE2EITHRLIZB AN RDEFLHENRR NI LN
S5, ZofREREMSE, RIAM-COMPACTIZS LT
SMPIZRBITDE BN FIM IR CAEY THEILN
RTHh3.

CPU time
35 T T T T T T
30 —O0—-M-12 -T-M-13 —<O—M-14 —-&-M-15
25F b
20 .
15+ b
10+ B
5F A
0 L0 =} . : —n
0 5 10 15 20 25 30 35
Number of CPU (PE, thread)
CPU time
1 T T T T T T T T T T T T T
1l 0-M-13
0.8F E
0.6 1
0.4F E
-0
0.2 s
0 1 i L 1 1 1 - 1 1 1 1 L 1
] 5 10 15 20 25 30 35

Number of CPU (PE, thread)

Fig.4 Variation in the CPU time in parallel calculation,
M-12, M-13, M-14, M-15

5 CPU time

3F 4
1 \ |
1F —~V—M-16 -B-M-26 —&—M-28 b

—o—M-17 —-M-27 —¥-M-29

00 1 2 3 4 5

Number of CPU (PE, thread)

Fig.5 Variation in the CPU time in parallel calculation,
M-16, M-17, M-26, M-27, M-28, M-29

°. ®a

RIAM-COMPACTO E Rk ~miT=mHEL T, &
B EMMRES, FortranDay A VA7 a2
THROPDHMREEREL. ZHET, LESIZEDEL

MBE Iz —Yaill, A—N—al’a—En, HD
Wi, A= R—ara—Z LRV RADERERZE TS
RBWRPCIIAZEFRWRITHIERE THo7. L
L2din, Fl— S HFICBITACPURBOLEZITo7
R BSREOHEMIIR— N —a 0 —ZPEX B D
HREPETAZLBHLMI T, BICERE I
LTI, Intel Fortran2> /XA F7.1% A\, Pentium 4%
DEFH Ty 72y MBTSPEY R #M LIz AR —
—a a2 —FIPEDMEFHICBEIERERLE. —F,
B 8t 5L AR % R A Uiz it 5 5+ B i3, R U< Intel
Fortrana2¥ /{4 Z7.1% AV, R D64BitwA 771
vy ThDltanium 2ZEEFH L7ZSMPHER— /I —a v
2—FIPED2UEHITHDIBERE R L.

4 #%1XIntel Pentium 4¥§mD4./—F(4CPU)E B D/
HEPCI T AZ %4 % L, MPI(Message Passing
Interface) % ] F§ L 72RIAM-COMPACT ®D R 51 5 — I 5|
HEZTHITETHS. MPLEIL, SBAEIERI DI FE
BRBIZBOT, £/ —FHEOAYE—J(F —2)DR0ER
DETIEDIZAVAMPLOEMERK THha. TOMD
MPL &L CitPVM(Parallel Virtual Machine) 233 %23,
£ LMPIN 2 RIE#E(de facto standard)TdhB. MPIT
- —DIFSERBERIIGZ B0, OB
BRABENTHS. MPIZES as 7 AT EATY
B OW S E#(SMP) TEITTHIELARETHS. &
2T, SMPETHEEFLBEERM B LS EL,
MPIZF| B L7z 5 # B 21TV, HH& OCPURR Ot
BEITOTETHS.

RBIZ, PCOMRBIZS B LLAFERAY —FTH L
THIENHFEN, RIAM-COMPACTO E B{Lidid<
BRI CTHA.

EREELDBIZHY, U KZIEB I EHERFT
DRAFBELE, WM KRFFHRER L F—OHE
RELE, ZHERKXNSHLORRE-K, ELBK
Ao LHFE MK, HEKRER, FHL7in
VAR EOEERRK, Va7 A7 /0P — K
AetoMERBLEK, EIRRR, KXty F -
TAT4—DLBEME, NEEARK, SARERIZ
Z<OPHELZEW:L. ZZRKRLTEHOBRERLE
ER

2 E X &

D ANEER, KB®B -, XANUyREAWE M
HiE EORR TR Iz —ay, BARIES
PR OC4E, No.92, pp.135-144, 2002

2) [EEEME, VPPT00/56FHDFES| 4£1.95K, 1998
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Appendix
LTI, TN 0t BICERALEZ Yz -27Y

TIRRETHERED—HIERT.
C:¥uchida¥test>type go-intel.bat

ifl /03 /G7 /QaxW /QxW riam-compact.f
riam-compact.exe
C:¥uchida¥test>go-intel

Fig.6 Case of the NetVista, Serial processing,
Interactive processing, Our laboratory

app% cat comp-int.sh
frtpx -Kfast -o 3d.out riam-compact.f

app% csh comp-int.sh (or sh comp-int.sh)

(a) Compile, Interactive processing

app% cat comp-bat.sh
#1/bin/csh

#@$-q L

#@$-eo

cd /home/OAD/WE/takanori

frt -Kfast -o 3d.out riam-compact.f
app% qsub comp-bat.sh

Request 8319.app submitted to queue: L.

(b) Compile, Batch processing

app% cat go.sh

#!/bin/csh

#@$-q BO

#@$-oi -eo

cd /home/OAD/WE/takanori

timex ./3d.out
app% qsub go.sh

Request 8321.app submitted to queue: BO.

(c) Execution, Batch processing

Fig.7 Case of the VPP5000/2, Serial processing,
RIAM of Kyushu University

app% cat serial-es40.sh
#!/bin/csh

#@$-q E

#@$-eo

cd /home/OAD/WE/takanori

f90 -arch host -tune host -fast -O5 -0 3d.out
riam-compact.f

time 3d.out
app% qsub serial-es40.sh
Request 8316.app submitted to queue: E.

(a) Serial processing

app% cat parallel-es40.sh
#!/bin/csh

#@$%-q S

#@8$-eo

cd /home/OAD/WE/takanori
setenv OMP_NUM_THREADS 2

kf90 -fkapargs='-concurrent' -arch host -tune host -fast

-O5 -0 3d.out riam-compact.f

time 3d.out
app% qsub parallel-es40.sh
Request 8315.app submitted to queue: S.

(b) Parallel processing, Dual CPU

Fig.8 Case of the ES40, Batch processing
RIAM of Kyushu University

kyu-vpp% cat serial.sh
#!/usr/bin/csh

#@9%-q s

#@$-IM 7gb

#@$-oi -eo

cd vpp-test

frt -Kfast -o 3d.out riam-compact.f
timex ./3d.out

kyu-vpp% qsub serial.sh
Request 61776.kyu-vpp submitted to queue: s.

(a) Serial processing

kyu-vpp% cat parallel.sh
#!/usr/bin/csh

#@$-q s8

#@$-1Pv 4

#@$-IM 7gb

#@$-oi -eo

cd vpp-test
frt -Wx -Kfast -0 3d.out riam-compact.f

timex ./3d.out
kyu-vpp% qsub parallel.sh
Request 61781.kyu-vpp submitted to queue: s8.

(b) Parallel processing, 4PE

Fig.9 Case of the VPP5000/64 (kyu-vpp),
Batch processing, Computing and communications
center of Kyushu University
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kyu-ss% cat serial-gs320-csh
90 -arch host -tune host -fast -O5 -0 3d.out
riam-compact.f

time ./3d.out
kyu-ss% csh serial-gs320-csh

(a) Serial processing

kyu-ss% cat parallel-gs320-bsh

OMP_NUM_THREADS=4;export OMP_NUM_THREADS
kf90 -fkapargs='-concurrent' -arch host -tune host -fast

-O5 -0 3d.out riam-compact.f
time ./3d.out
kyu-ss% sh parallel-gs320-bsh
(b) Parallel processing, 4CPU, B shell
kyu-ss% cat parallel-gs320-csh
setenv OMP_NUM_THREADS 4

kf90 -fkapargs='-concurrent' -arch host -tune host
-fast -O5 -0 3d.out riam-compact.f

time ./3d.out
kyu-ss% csh parallel-gs320-csh

(c) Parallel processing, 4CPU, C shell

Fig.10 Case of the GS320 (kyu-ss),
Interactive processing,
Computing and communications center
of Kyushu University

kyu-cc% cat 3d-parallel04.sh
#!/usr/bin/csh

#@$-q sc32

#@$-eo

cd /home/usr3/a70473a

f90 -Kparallel,reduction,instance=4,fast,eval -o 3d.out

riam-compact.f
setenv PARALLEL 4

timex ./3d.out
kyu-cc% gsub 3d-parallel04.sh
Request 9991 .kyu-cc submitted to queue: sc32.

Fig.11 Case of the GP7000F/900 (kyu-cc),
Parallel processing, 4 CPU
Batch processing,
Computing and communications center
of Kyushu University

p4111 /home/tuchida> cat serial-csh
ifc -tpp7 -xW -axW -0O3 riam-compact.f

time ./a.out
p4111 /home/tuchida> csh serial-csh

Fig.12 Case of the p4l11, Serial processing,
Interactive processing, Open-SCC of HIT

scc /home/tuchida> cat comp-serial.sh

ifc -tpp7 -xW -axW -03 riam-compact.f

scc /home/tuchida> csh comp-serial.sh
(or sh comp-serial.sh)

(a) Compile

scc /home/tuchida> cat go-serial.sh
#!/bin/csh

#BSUB -q normal

#BSUB -m iax06

#BSUB -o log.out

time ./a.out
scc /home/tuchida> bsub < go-serial.sh
Job <160006> is submitted to queue <normal>.

(b) Execution

Fig.13 Case of the iax06, Serial processing,
Batch processing, Open-SCC of HIT

[tuchida@ital ~/smp]$ cat serial-csh
efc -O3 -tpp2 -o 3d.out riam-compact.f

time ./3d.out
[tuchida@ital ~/smp]$ csh serial-csh

Fig.14 Case of the ital, Serial processing,
Interactive processing, Open-SCC of HIT



