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OWTHMAT B, SHIC, SO DOFEEZRA L-AWMAREI - Fick s, CVD KIBER
DEIWY I 2 b—T a3 YHREBAT 5o

2 SEREEHMNROEEE
kS WARER) & B4 5 JE Y Navier-Stokes FRRER I kD@ T 5,
o HEHRFR

Dp__ow (D _3 . 5 1
Dt~ P8z, \Di " 5t T %o @)
o EENERAFN
Du; 16p 10 Ou;  Ou;
Dt pawi—f—pawj {“<3mj+8mi)}+f’ (2)
o LAV F—RFER
DT _10 (o1 .
P Dt _pazj Ox; (3)

T, p: AKTBE, ugiz; FIAIDFEE (u = (uy,ug, uz)) . T:iREE. p BORSMERREL Cpt EE
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WEBTOMRE LT AREFFEICHERTH/NE 0T, EMEREOLRFER S S
ENEB WO BE» 2 TR EL%0, 22T, EN2—Er2>—BE2KEE p LHNicL 3
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WA & B ENEERIKTE S THG/A SV (pg € po)e TN % EAT 5 L BAASIA DK
FREKIL,
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1
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b, SOMLAOWMEEED,
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u; _1DT
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Zhx A NVF-LHERX(3) KKAAT S,
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du; k18T
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(V- u) ~ V.u V.u (11)
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OV - urt HIREEO MACHETIRE L Sha b, AeRibcid, iz L 2BEE %)
HL LT Stepl TELNL T LXK (9) L WEPEIESI LS,

o Step3 EEEMRFRN (2) L ilFEu 2EHET 5,
o Step4d Stepl-Step3 * LB L 71TV KT,

BEBULICEE L T, RERIEIC — RSB o Rk, BIEIC 3 JBE OB LSk 4] 2 AT
&O

3 EV—XKAREABEOESEI

VAR Tt CPU R @ 9 HILL EATHloRFETECHEO O b, S ATHRBEESHEER
Tk, ENFEREBE 19 R 8RT 20 AENICERb 21 (K1), 20RBATFIEHRA
A= AGIERATIIE 2 B4, HERI NS O FERIE SOR Hx & OBRMKEE TR, L TH
2[5lc LLat S, IENFBEXTRERFHOBLEALY /A~ rEHETHIC L, 8612
AMEOENC TR V(1/p) - VpESMD h | BEART 2Hb LEEQERIKE & L 25 TRATH
I AERL L 2 B Z &S, BERDBAERE: CRIGMEAFER ICEN,
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L

19-point defference 7-point difference

B 1: Z25HEAbIC X 5 B A o Bkt B

TERIND LT 5, FPRERARE L, ATERRUAC X 2 RERTEIES 2 DTS
M = A+ R (R : BR%175) (13)
RER L. TOTF M i<k h (12) % SMEH L - s e
(M7'Au=M"b (14)

2B AR A B (BCG) R RIRABL 5k (CCS) itk L2 @M T2 b0 TH % [6]o

EETREZROAHZFTABETH M & UTRHAT 5 12 X o T, A5EE LU 5% (ILU) 2
ZEMASME(TF)E 2] 2 @A TE 5, X (12) 0RHATH AL, HAEHD L E¥THFHOE
KA, A, Ay BLIUZOMODIFEET A, OME L TRDO LI ITERDE S,

A=D+ A, + Az, + Ap, + A, (15)
TF L TRAEPATH] Mrp % KA TEFRKT 5,
Mrp = (D + A, )D"Y (D + A,,)D™Y(D + A,,) = A+ Ryp (16)

TF 5Tk, My ORMESEEFHEICETIREZ OO T, BHITRZ FUETE 5,

4 CVD RICEADHMN K I2L—a >

PR O BB € 7V P OFAENT 2475 72 (4 2)0 FARRBET, HABRTE LA L
X¥ Re = 1000,10 (5 U7=iRE 300K 0—#ii%k 5.2, WMHER CIREE, Erdic/ 4
TG L, BHB L UERKOEEIZR 4 300K,900K & L, EEFT_ELLHELEL
720 BeFH0E 81 x 51 x 51 = 210681 £1C, 3000 A7 v 7E TEHE% L7z 0L X0 CPU B
BiE NEC SX-2 THEAH S BHETH o720 T/, WRHBEOENILE 1 ATy 71 ) OFE
WREA B & CPURMOLKLZITo/E2 s, TR ILUBICETH 1.85 EET
Hot:(F 1o

BJ31d Re = 1000, 4 id Re = 10 OFHHEAER T, ERTTHN 3.2 95 02 B0REB LU
B & ZOOWE T L2 DTH B, SR SN H ANERELLEL ) 7 — A
o TERTHDONDDIL, £/, VA I VIEAINEL h, TR bbHEIAEEINL ¢ L
&, BREEIE & ) BRI OB E B T L RS N,
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a=1.0¢
b=5.0
c=0.8
d=1.25
e=0.0875

(or substrate)

& 2: CVD Rn&EEF N

3 1: ILU & TF ol

R CPU B
30N m# | Bl
ILUBCG | 83| 1.00|10.58 | 1.00
TFBCG 98 {1.18 | 5.68 | 0.54

5 b

EREEIC L 2HELE Y EE L S0 ERt, B, BV —kAEXNGEBLEE L
T~z VAL L7z TF BB EAREC W T L, CVD JBEN O 3 XTCHIH ¥
Ialb—YaviBALE, Thb0FEE AR ARENT - FTiE, NEC SX-2iXBw
Tz b VALER 99.7%. EnhEEER 700 MFLOPS OHEFeAE b han b, FRBAT T ORHERE
B0 0, BT KR KBOEREIERTH L, o ERLICE LTI, BEF
COBEER BT A LI o T, FlAE LSI OB HELR ENORAFTERTSH S )o

BE I

(1] #kd, B, ik, AR, “EEEy—AAiESkE v/ 2 K00, 3 ROCHLRAENT > A
F a7, 8T EERERAEY YRV Y Af4E, NAL SP-10, 19-25 (1989).

[2] Doi, S. and Harada, N., “Tridiugonal Factorization Algorithm: A Preconditioner for Non-
symmetric System Solving on Vectorcomputers”, J. Info. Proc., 11, 138-146 (1988).

[3] Kuwahara, K., “Computation of Thermal Convection with a Large Temperature Differ-
ence” Proc. of 4th Int. Conf. on Appl. Num. Modeling,(1984).

[1] Kawamura, T. and Kuwahara, K., “Computation of High Reynolds Number Flow around
a Circular Cylinder with Surface Roughness”, AIAA paper, 84-0340 (1984).

(5] BEEF, HHAS, “ —BERERF] 2,3 XICICBIFH SOR DAY MVLIZDWT?, HLAFH,
89-NA-30 (1989).

(6] 61212 AT, 2B B, « KBBIEY 3 2 LY a ¥ 7, BHEN (1990).
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TAT o C & 72 F 1T EMRHE I i )
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AT D TFUE DOTF5EH [1]- 1

4] % b &1T. ZRE VRS
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BWTi, #07% R &g
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EHEZFEELIBIE, FITOWBE BT 534l 2B, F— 7 DA% EidInternet %
AL CHREKFNDMEED ST - 72,
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of a subdomain
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B4 BRESTSBOMF

BIEE LT, —BE5IRE T B2V HWRIBIROMMERET2 x 12 x 2AEI L7124 v ¥ 2 Fw
TN 29T o720 BB, 12X 2 12EHEE2 T LD TIHEELE L, 6x6x 65RO L7,
IRV ATHIZEVET LB OE 7T aY y S OBMIRIRDO S A4 Y75 b O—8E2RT,
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(1] &), GHEE, S Lvara—74 7, BEE. 1991
[2] G. Yagawa, N. Soneda, and S. Yoshimura, Int. J. Computers and Structures, 38, 1991, pp.615-
625.
(31 FHM. KN, FA SARE, BABME XROCRAN, 57-541, 1991, pp.1964-1972.
4] G. Yagawa, A. Yoshioka, S. Yoshimura and N. Soneda, Int. J. Computers and Structures, sub-
mitted for publication.
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EI2THZ Y. FHRETHEABRY [HHH ) 0L > CEBEEEROBAICIR, BR
Moc& 2[RuoEBiEanEEch 3.

3. WFIEBE O
WFNRBE DR RZ R 5 HRICEER LR EFHYE (Fo vy $HHR) PERSh TS,
- PEDOTod .yt X B EBEE T(P)TRS &, EEREES LHEVEEpEThIh

JEEE[M] L S=T(Q1)/T(P) (1)
FHER Ep=T{1)/ PT(P)=S /P (2)

TH3d. WFNd 1 ISEVWREWFINEONRBERN TV B EWE B,
PBERELEBTIERICOVWT S, $E2AUWFNT—FF27F+—icL>TRH S, Gropp &
O, A—-OMEEIMAETY—OMIMDEAR®E AT Y —DO~Ry F AVEWFIHECLE L,
BETRWK 20T vy 3 BERBCAT -T2 X TE50D, FERRFREL &
ERLTCVS, EHOPBRUABTFEE (=742 9 va) TREEHFBERO LI R ET
v v ERRAEHEESETE OB,

1.0 e
Ep=1-m(b/a)(/P/N) (3) S |
~ ¥ > Mesh Size
LEMTES., TIT, b/alk 1T A f\\\dmmm
DOEEHE & HEHEOL, mixsE 0.9 SN
R, - Mesh Size \ -
RACAAME L OBEEY (B ikm S soxgo N
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vy ¥BTh5b. MsREEOHRET | 08 S
ok MESMEOLTIEERTH Y, " Experiment ki
. Eals
BTRME 5 2 — 21c L TR EMR L ! a6
o, PHOMEERLTOE, R(3) 0T 2 g 22
BERBEOMEME LICEELT 3. Number of Processors P
(3 ) PG ERE DT < 7B RPN B5  EHfEETRRo L
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PLE, BMERIEICEY LISV TEE D BECAR VT WSS EEBRTEL,
EBicH 3 HNCATHEEH WL I LT 2L &R, E2BO V- FA7RPFET B L
HSEDLNS. REARERERTFV2~4 HEREOAT|ITREI CHREEEORE—-FT » 7
RELNZLOD, COBETHRERIRR oS5 22MWF{LLTF S LTHERHLES &
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R TELRZORLE, PRORBHESP 25 I v/ ORBEPSWVWLT, EWSOHEH
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BEANFEBICIIFERENZET - FOMR
BB X GHRREN

1. gLt

WHIEE &S %S HEE S Fortran90 i & ». Thinking Machinett ® CM-2 ¥ & ¢f DEC
# ® DECmppl12000 L T, EEHKhOZ S . Z46ME. KT REELEDI-F v 7%
FRBETRMBERECDVTHETZ R/ -BARIVOENEZHBAILIETS,. NS
BENAEROURBFMETL . HEREOMES. REBGS 2 A VLA HAREN &,
SHOHARBNFLBIBTIBAEINFBEROBEHBRICODVTEET 3,

RRKDRANIVEACONTELANATITAVAORT 5 —BEERNCERKBET
HO.BHRIPAEELIDHEI EDLSRLWIEAFEIAhE. Juvw /7 AE-FE2RETBICE.
VT REEEZEEOYENBRENS S, ~HA.BROZELODRBMYZAFLTH. POyt —
OWEREIIHURT. A BT -TIZ7 AP EKROHRTHADAT LS D I I CHENR
theem L E2MA 5 R H 5, Tflops Thyte DEFBEZBHLC LI BAEFFERIZ. Toty
Y —& 10008 L LHE~, BeD T Oy —DEBRT5AEY —HHAESE L TR AES
HBIEWRNED.BRAOLEHDOFR NV xwl 2RMULIERHINL TS, CTHESER
5203, 7oyt —HBETHS. 4FETO/ AT V/HFERTOI-F1 073 . HER
EFROTIEEZHBFLLTEADIED, HHNHBERE TR BEEEZE ST LIN T 0SS
VIR ER. TORERLORDIKERELL S,

HEYMEOSBT T, BHNLENEFH LA MEIES . FEHEENFILE T 2 BER
FROESHFE R TFTHMEEROERAF. E7 v VHUTOEGRABAEEN, 2h oS
DT TV r—vavid T TRE#EM/ INTSERBINLT VS, UTFTTR~NZHELEE, B
BRVFT -V FRAMNOHERETHALL AN IV ETBBT S LIANT IV r—varvi. &
BICEFNHA BB O IBIELBEERLIFHALBLERICDLVTRLALADIDOTH %,

2. BEFIGHEH
21 CM-2 o # %

Thinking Machine # ® CM-2i3 £ 7 - R~ & 4O SIMD 7 -+ F 5 Fr— 4B LT
5,812 K0MBE T Oy Y —EFE-T 16005 HORBF oy Y —FTHATS . BAKH
1% 65,536 ® 7 0ty H — (8 Gbyte® £ 3 18)% TMHz/1I0MHz THI A€ 5. 70 €y ¥ — @ IE
3BT S NEWSEBE ENA RN —Fo-THBEELED.BRIIRGEINE CHIETEE EHE-T
W5 WIHAWAAT4R 7 %EE (25 Mbyte/sec) i& 12-my b & % b 40 Gbyte (& K 5Tbyte) A%
FE W HE T FHEEE K 6 GIPS, 27 Gflops (B # ), 17 Gflops (LINPACK), 5.6 Glops (Poisson
solver) D@ INAA M NT4—<T U AER LTS, 7, X-Window $ Frame Buffer % f ¢ 7z
RLCRENERFINTL S, CORETHEM L CM-2 (8K, TMHz) i3 1 Gbyte ® # £ U —
R bH. 20 Gbhyte ® ¥4 2 7 % & (Datavault) KEFIAB IR TE 3, EH It EHER
8192 7o vy # — T 0.2~0.3 Gflops T H » 72,
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2.2 CMFortran 2 v /¥ f 5 —

Fortran90sd iz @ 21 2% f 5 — CMFortraniz & v 3 5| & 4 Parisdi & 2 3 , Fortran90 E &
OXEMSBEINABEIN,. 70 b2V FTAN T —0E U HSE Fortran77 T# { Z
LR RBEHDOIOINBRLBE. TRAF V7O MNE2HA LT oty Y —i2 &0,
WHHSGUBETEL, —BI.YZAIMI MLV (VY I URMN) OXFTIRERTEEHES
NEN TNV BEOHRFICEFTEZLEIADBRE L, T D CMFortran Ver.1.0 TR
< A¥ 7 (WHERE) O &5t g T, U A PR ML (FORALL)E, 7o v b v KL
BHEBZ0RIAT5)-—BFUOHLIELER#BLETL I,

Fortran00 @ # R & U Tsubroutine M TOEFI DB M A T Y — B H M THTE B & H K
Wofee Z D4 D, subroutine D E P LZRTEFREHFINAA L, LadNoT, Rs8a Y
DRATS54 VRBORDIC, BRARINEZ KL TV - NEEREBEERIEZET,

2.3 DECmpp12000 ® {4 #

DECmppl2000 $ SIMD 7 - 57 7/ F+— 2B HALTWA. ¥l 7o tvd —D iz, 7
VAavibo—-lazy MACU)W 4 GBytep REG S XM AEHL. BEMICRRAA S - HE
ZFIDACUTHYE L. 7oV b2 Uy R OMY LA I v Ea-T4 U P —nN—ilh 3, &
KEME 16,384 © ¥ o wv ¥ — (1 Gbyted £ )% 25MHz/40MHzD 7o v b= v F 4 oy
JTEHhRE, B— T oty — ez, 1.6 MIPS (32bit BB E)T. & 4bit HH F o v
=1 40ED 32bit LV Ry EFED, FFEREI K AHK T 2.6 GIPS, 1.2 Gflops (® # fi), 0.2
Gflops (LINPACK), 1.0 Gllops (FFT) ® X 74— < v 2 4 R"$. A EFEH L 740967 0 & v ¥ —
% 7 JVDECmpp12000 (4K, 256MHz) @ £ #l # #& (2 0.1~ 0.2 Gllops TH -7z

BET ST oty —HERE I X-Net (&% K 23 Gbyte/sec) & HiTh B T A v+
faAf FIVEDYAAEES, FEO T 0y ¥ — O Router #1E (J& K 1.3 Gbyte/sec) iz i =
B7OZAN-2A49yFEROD, BELKEGELULT RV ZAHBENR . EEAETY —ITKEL
TR A ZAOZKENRE D, HERSE L LT Open-Window L TO F Xy —, M7
077147 —-DPPESREIN. Ey M T A A=V TOF—-2aBALTEB, £, %
FIAW AR T4 R 7 % & (14 Mbyte/sec, & K 11 Gbyte) & &>,

2.4 DECmpp Fortran 0 > /814 5 —

DECmpp Fortran (& Fortran77 iZ Fortran300 % 7y b2 E L2 b D TH-T. HAH
iZ& CMFortranE E#]® T & 5, Fortran90 ¥4 £ ELFI @ K @RI 2 M b HFHBL TV B, &
LU HALAABEHOSIEHDODIEENR A7, COMMONE Y M TOF 74 X700 Y
by RS DT 2B PATEEEAET, £, WH AB B Fortran TRA (L. CD
i 3% 5 3 DPL (DECmpp Programming Language) D 5 4 75 J — & UTHRBEI AT 3,

RENFRELT.H I AREARLELEORTHI I -2 M VBRBEBLTLN B,
EIHOW ZRTORBHETR ., IV A VEEHBEIETERLABECALIBAND
D, TV A XDAEY —EFEII-FNTH. I VA NVBEHENIBEEL 256 Ho
7o AN AZ =070 Ly FT.REBEEEFRITERL T30 TRE O EHA
ENB, L L. THEETHOA - N -y FE, IV IIBEABELTHEELBRT
. TOHP.HRTENS L. DECpp OKFE Ja- VAN T — DA — 15—~y K2

WL AUD LB DBHE, ‘
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3. WAL &AL

CITOEER .MET 0/ SLACAROREVHSEZHE L. ZILHIHEDOHT
BOMIBEHRZROULTOR.HROILLELT.ZOREMEZEZIBDTH 5,

31 Totwyh—-0DiiE

Fortran90 i3 . 0 &2 DNV —FEF THL 7O =NV BTFNw BB ETHZ. £$TH—
K. BTl 0oy -, EOLINBEFREEA b ->-To - NEhildh %
PETAIEN . RARTH D, RIIOMEY . EOAEY - LILHID2ZEBBLTLAL
ELEFIA-ROF RNy Z7 R —HdbEERO, PR VEETOEREH . AEY —OHf
BRERLULAWCIE I DL, i, Fortrand0 © £ £ Y — % b %4 T & B i & subroutine @ B B¥
THHIITE2:D. FORINEEDRNNED LI ALBELE D, HHHEBE T ITK
BELTEHINTULED LEP-oT  HEEFLEZ 7Dy -REPAEY -HDHTK
RBIEBIE, RAKBFROEFIINSG, ZRTOBEMO LI, 7oyt —DPRES
NB3ELIRNEEAL2TRETHZ, WA NWEB. T-I/RBRA T V27 M ERNOREE L
ThE LI LK S,

AHS—HEEEZ2 TPV RO Y U HESTWABAKE. V-V T 79 KK
7y b FORSY V- U V7 REBELTL IR B ZENEOREIDR, 7
OV IMIVREFEAN Oy —THEL. ELThOBEREEERISTDILEHEND
W5, BRBEMWICE, Fortrand0 £ 5 S LI RBETHAL. TNV RTT oI GHEZEHRL
Ta—-F4v 7352, 7oy bz v FEAT oy ) —OHFK. Yoty —HBEOD
BEAXEBRUTI-NERETAILENTTL S, Za-Fxy b -70BBERAUL, F*
EHAYNI -7 OBBIZR I EHTILNLEIPRDTH S,

Table 1 iZ . Fortran90 O R R BE B O ETEE E D —FA4 v FOF — N =~y FE2HNB
. HBHONGEBRVEBELLEATH 2, BAGALUANOEFEEE - FLAEZDT S DI,
CM2 TH.AAS-DAFHHIHAELOEH LT, DECmpp TR L LR D DHFGEZ L,
W HEICELLLB AT, CM-2: 247 MFlops , DECmpp: 123 MFlops T &% » 7z,

Table 1. Scalar overhead with real array(4096,4096)

CM-2 (8K 7MHz) DECmpp (4K 25MHz)

Flapse (sec)  CM-busy (sec)  P-rate  Elapse (sec)  PE-busy  P-rate

log 3.579 0.815 0.282 2011 s
maxval 0.297 0.297 0.999 0082 ... L
square 0.213 0.069 0.462 0134 ..o
log 0.813 0.813 0.999 2015 .o o
maxval 0.297 0.297 0.999 0082 ...
square 0.068 0.068 0.998 0.133  ......o0 il
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Table 2 i3, PR FESPH) T, EERFISOFE2RLHTT.ENARZHET S
WHoWMMETH 2. 279y TE2BROEL . KMHEAECELLBEATOETH 5. N=1024
KBRETE. B0 7oty —OHE, S LT DECmpp O F I HFLEA-TH2 0, FEE
MIZBEONT AEO = NVTOHRERIREDL TS %,

Table 2. N-body SPH pressure gradient

CM-2 (8K TMHz) DECupp (4K 25MHz)
N Elapse (sec) Elapse (sec)
1024 2.3 1.5
8192 19 25
16384 55 102
32768 201 385

32 BEHFKEOER

WHHETRE, BEHOAETY —HEEMWA &, _BEOIV/Ea—% —2RAKK
EALTWAES EA2ERTREITHE, 2D, APYRIER. 70y by FLEE#EF S
Ly —DBEOEFEAEBRTAICETHE. TOEEBHRICLTHKE.TBAUT S LEN
ET B EV-HBEEREENLY TSI LB, Fortran90 T3 B A(2,3,4) i+
M UEOEREABRAKIRT 5 Fortran77 ORI A(24) LA L TRA VDO TH B, ZKRTE
Flid. SHTHELE 2. 2hitE . BN oy —O=ZRAEBEKL . _KTEEICH
BMOYTONIZDTH S, ERTHFAOBEIFAEFNBELON. ZhED VU TILABRLOD
D, BT Oy T - DHOETHTRE-TL B3, HAE.E - BEZRLZEFBEE
EFE5VRENGLTT /AT HE 2X4ABBOEFN Yoo - N BELXTTHIL
Kb, LIzl . ABERK - KRABEBo - NI LBEINOHEEL2. EAROLIIKRAFy
VUTHELIETEE.BEMOEV IR Va v BBINT, EREALTLUE-DT
22¢b5%. —H .DECpp DLk S K EEWMHUBELTCHWET YV TR.ETORESLL
BRITH.BFIAEY - LOERE. AN -RBTEILEDNTETSH 5,

NEOH FOMEARAAFET AR HFERRON) LI HENHBZN. ZhEE
W BETE. EDIICT—F4 T ITRENDLID VEDR N Y14 XORINZE LD,
EEFHEEEACT.IXTOZAHOBEEEZTAERLCRERTEIHE. IV LD,
NbhOEEF-—r 4270y by FEBFA Tty —OMAKIE-LTHEE, Tu—F
FrA NBEELENLRNGLEZEIDPDNHTH B, EE5H0N)OEAEE2ON)THALZ
Borichh B, WiE “CM-CM’i2. B2 Fotyd -3 %2, %% “FEECM"iZ, 70 v
P FORABHEALTLS, —RTB3E.MER.HEHKELL EFESHFRFIROD
S.BVHESZ LA LRELONEY RBEORKER., UFIEOBLHEOR I N =HF b HEL
BEAEWMULUTLA(Tabled)e CHB.EBEMS B THLIELHEMTUEALI & & “CM-CM”#
ON) DEBFutyd—2RALTHBE0EH LT, “FECM R, O(N)o#WE S o&yY -
TFTATNBIEDNELIOND, EOEI A HHEF.CM2TA6H%h OFHRELLTER I

EIKRY, RAMTRAL,
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Table 3. Modeling of Connection with N = 4096

Ellapse(sec) CM-busy FE-busy ratio
CM-CM 18.13 13.99 2.67 0.83
FE-CM 5.96 3.00 3.63 0.50
CM-CM 13.98 13.98 0.21 0.99
FE-CM 6.58 3.60 3.52 0.54
CM-CM 14.10 13.98 0.19 0.99
FE-CM 4.13 2.91 3.47 0.70

33 A7 =S EUF 20T

SIMD (Single Instruction Multiple Data) T3 . F— S BV o b b, —BD oty
P=—WHBERELTI-F4v 7T 0RBEN . OB VYT MNI2TORBOIERE 4 T
ZEDICKNTH S, UAHABBOFXELI oy —HBRTH S, LT HEEHK
OEAIHTA2HES.BIT.RET ey Y- 280U T30+ HHAEY —0NHED

EIMTRAUL HRUBBEHEIAATEINIEIDLHBIKBELT L S,

Table 4 I fk T ZJt Laplace A B A 2B ABOHERBEIRI TS, CM-2
TRNAA N —F2-T DRy T = 5L hD. _ORIFELEC.FEVRIEET S,
BERTCBAB~NOEBREEONA N —Fa—TEN, LT L AL EAREEERCRS
hicbDEMN->TUE S, DECmpp TR KRG X-Net OB T 0 Lo ¥ —8 D % THITIEU
T DPEERDBTEDE L BEOELTH B, £/ BN KOHELIHLTHE, Ry

N — 5 Ml D AR A ODECmpp BB R TH 5,

Table 4. Laplace equation (2D, 100 iterations)

CM-2 (8K 7MHz)

DECmpp (4K 25M1z)

Size FElapse (sec) CM-busy (sec) Elapse (sec)

64 x 64 2.2 0.2 0.1
65 65 3.0 1.0 0.6
512x512 5.3 2.8 6.4
1023x1023 22 20 29
1024x1024 12 11 24
1025x1025 263 260 35
2048x1024 20 19 48
4096 x4096 139 137 —
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4. SHOEZ

41 WHFEHEOFABEW

HHHEREBBERELAD. BNEHABRECLUTH»SHATRETCH D, ABRETHE
ALz stE#E, EHItAULSIMD <y v THhaTe, UL RFBEDOENELZ SN
T RYFI— IV OHBELTR. BT oy —ORANEBEFEORUVBEEILRD
N, BEVLB ) BEELINTUE->TWADECHpp REBR LT 7Yy —varv &S
HAREBHT Y ELTHLTWS, FRHIEHLTCM23., Totyd—0OHRENSHTSH
EFEOBVHERRALAMSEN BEFROBHMEIXRE VAT ENT VIV XL E
WRMBETAXEBHFSB COMAICEALT3, CM2 THRHBL I ur 5 L0 TE S,
FhEEAN-—FREULTLESIOOB.ROVAAKEENZ &

SIMD 7O %F I - FEFHLDOERIS LW -T . MIMDOR AR ALHAERLE. #EKOD
HEWETAHHEOT VI U X LMALABETTI2HO0KA S, SFEREBDOL I, E-&
DEYWEETFLVORILALSTBTE.SIMD &5 W SIMDBFEWET A2 EEZ 5,

42 HRAGEREINAGEHE

Fortran90 (. T Vv P — L ARNVDA—F—RKEB.HFLALHZPTL EBEIPT0HO
ThH b, LD L. AU EZRHEMI DRIIHRTIFEHETH L. HOBEFFHEOHB
. HETHELETOALTH>T, AN VICES>THDETY VEHPFELT NS, £
Cid . Fortran77T ¥ TOMEAR TEIEXE .S ETORBL/ 77 TR AUELKHMET TV
DABZEBLTL 32 EIpMbOOATS 5,

HAmBEYEHE LUOBRICA-, ZRAMEEZ - KRTAUL TR IR N3 ED
EEDBUR 7. BRI BREMLOTRALHB LT IETNOMREEZDEFE
FEBEELECERTAE LIV, YEYLRAEHALZBERET Z20TH S, BHEMEERICR.
EHOBEEEHCOBE . TR, EIHBORBMANDEE LR SZDTH 35, LA
HOMEEZ. IR MEBELLTLEIDN . CM2R3EEEFVELFGERE N - FOHIEE D
PEFL EA N FHERERY 7P TTELZILRALI. BLUDH»SEAN—- NERET B0
CHNRTTIWVITY X LOEBREGKENZ B,

43 Yo v v S%RA

LHEDABEBHAEDR I ANE. TN NBSEDLoTWLKELH, YOy —DF
BABELEEIAT LS. RINABERBEBALOBRFE TH-1L LI . ZDOT 7 0RTH
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Paragon XP/S

A family of
scalable systems from
5 GFLOPS to 300 GFLOPS

Scalable integer performance to 160K MIPS
Scalable main memory to 128 Gbytes

Scalable internal disk storage to a Terabyte
Scalable external connections to 6.4 GB/sec
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SECOND ANNOUNCEMENT AND
CALL FOR PAPERS

ITEC - 93

FIRST INTERNATIONAL THERMAL
ENERGY CONGRESS

Marrakesh - MOROCCO

@ 6-10 Junc 1993

UNIVERSITE
CADIAYYAD,
\|

Faculty of Science Semlalia
Marrakesh MOROCCO

Ecole Polytechnique
Montréal CANADA

Cadi Ayyad University
Marrakesh MOROCCO

INTERNATIONAL SPONSORSHIP

OBJECTIVES

-To provide a bridge between the north and south thermal
energy technologies,

-To provide a forum and to encourage a realistic dialogue at
all levels for the implementation of the R&D resulis,

-To accelerate the development, application and eachange
of knowledge in thermal energy ficlds,

PROGRAM FORMAT

HEAT AND MASS TRANSFER
Heat wransfer in multiphase flow,
Turbulent heat transfer,

-Mixed convection,

.Heat pipes,

.Porous medium

ENERGY SYSTEMS
Fluidized combustion,
.Heat pumps,
.Desiccant systems,
New process.

OPTIMIZATION AND CONTROL
{Optimum control of thermal systems,
JAdaptive control,

Optimization and cnergy efficiency,
.Encrgy storage

.Heat exchangers / recuperators.

EXPERIMENTAL TECHNICS

.Laser technic in heat transfer,

.Temperature, heat transfer, humidity measurements,
.Optical diagnosic,

_ .New measurement technics.

RENEWABLE ENERGY
.Solar cnergy (including photovoltaics),
.Biomass technology.

TECHNOLOGY OF ENERGY CONSERVATION
AND ENVIRONMENT PROTECTION
.Technico-economic analysis of environment,

.Heat recovery,

Non-CFC cnergy cfficiency,

.Clean processes.

HYDROGEN ECONOMY
Production, utilization and safcty.
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EXTENDED ABSTRACTS

Participants who intend to submit a paper arc
asked to make an Exiended Abstract in English of 4
pages i1cluding figures and references, which should be
rcady for photoreproduction. Three copics of the
abstract manuscript should be sent o one of the
following regional  representatives before
November 15, 1992.

U.S.A. and Canada
Prof. E. Bilgen
Ecole Polyiechnique de Montréal
Box 6079, Station "A”
Monuréal Québec Canada, H3C 3A7
Tel. : (514) 3404579 - Fax : (514) 3404052

Other Regions
Prof. A. Mir
Cadi Ayyad University
Faculty of Science Semlalia
BP S15 Marrakesh Morocco
Tel. : (212.4) 434649 - Fax : (212.4) 436769

The manuscript should be typed ncatly
according 1o thc Typing Instructions for Exicnded
Abstract (and Example) cnclosed with this Citcular.
Applicants will bc informcd of acceptance or
nonacceptance by Feb. 15, 1993.

Plcasc indicate with a pencil at the top right
left of the Abstract first page, your prefercnce in
presentation (Poster/Oral).

As for the manuscripts, English will be used
for the presentation of papers in scssions (oral or
poster). Parallel scssions and poster sessions  arc
scheduled.

Overhead  projector and 35 mm  slide
projector will be provided. Vidco recorder and monitor
or 16 mm movic projector will be supplied only if
carly requested.

TYPING
MosETEW,

— 12—

IMPORTANT DATES

Extended abstract due............Nov.15, 1992
Notice of acceptance.............. Feb.15, 1993
Registration & reservation....... Mar. 15, 1993
Final Program available.......... Apr. 30, 1993

CONGRESS ORGANIZATION

-Venue will be held at one of the best deluxe
hotels of Marrakesh.

-Congress registration fee (2003) includes
program, book of extended abstracts, coffee
and tea during breaks.

-Arrangement for the accomodation can be
made through the conference secretariat at
special rates

-Registration and accomodation forms will be
sent in time to contributors and participants.

SPONSORS

British Council

Center for Dev. of Renewable Energies

Community of the Medit. Universities*

Ecole Polytechnique de Monuréal

Faculty of Sciences Semlalia” .

Int. Center for Theoretical Physics*

International Energy Foundation

Ministery of Energy and Mines

Ministery of National Education

Office National Marocain du Tourisme*

Office Nat. Rech. et Expl. Petroliere

Societe Cherifienne des Petroles

Third World Academy of Science*

University Cadi Ayyad

ROYAL AIR MAROC : official carrier

AFRIC ASFAR : official ground agent
" * Requested

INSTRUCTIONS FOR EXTENDED ABSTRACTS(and Example) B Y4 BEHR I B
(JLKI)

FRiEE IEFE FAX 092-641-9744
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(EBH)
B2 ¢ Ninth Symposium on Turbulent Shear Flows
nH . Fundamentals, Turbulence Models,

Experimental Techniques, Computation Techniques,
Heat and Mass Transfer, Chcmical Reaction,
Applications

B P REW
245 P HURHERSE (RBHAEREE T i)
-1 | . 19934 8H15H - @ 8H 18H

WX ISE X @ Prof. F. Schmidt
Department of Mechanical Engineering
The Pennsyivania State University
University Park, PA 16802

USA
777 AV354 : 1000 wordsfE B
£ 4 T 19924118 1H
B EIEE P T606-01 RPBHARRK HHAKHE
(BRFERE) RBAEITERWMBITEN
SRR
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turbulent shear flows

CALL FOR PAPERS

Ninth Symposium on Turbulent Shear Flows

Kyoto, Japan
August 16-18, 1993

The Ninth Symposldm on Turbulent Shear Flows aims to advance understanding of the physics of turbulent motion and capabilities for
predicting momentum, heat and mass transport processes in turbulent shear flows,

Approximately 30 technical sessions are planned. Contributed papers are invited on original work in the following genersl areas:

Fundamentals:
Turbulence Models:
Experimental Techniques:
Computation Techniques:
Heat and Mass Transfer.

Measurements, theories and concepts that illuminate the nature of turbulence.
Developments in single and two-point closures; large-eddy and other numerical simulations.
Improved experimental methods for single and multi-phase turbulent flows.

Advances in computation methods for single and muiti-phase turbulent flows.

in scalar and calculati

Devel deling; related r

Chemical Reaction:

Applications:

Abstracts

P

Developments in modeling of turbulent flames and other reacting flows; related experiments and
calculations.

Contributions to applied turbulen! flows; including those concerned with internal and external
aerodynamics, climate control in buildings, automobiles, electronic-packaging, gas turbines and internal
combustion engines, chemical and metallurgical processes, nuclear and wind engineering, geophysical
and stratified flows, meteorology and the environment.

Paper selection will be based upon a review of extended abstracts of approximately 1000 words which should be double-spaced

and state clearly the purpose, results and conclusions of the work with supporting figures as appropriate. Five copies of the abstract should

be mailed (ABSTRACTS SENT BY FAX WILL NOT BE ACCEPTED) to:

Professor F. W. Schmidt

Secretary, Turbulent Shear Flows
Department of Mechanical Engineering
The Pennsylvania State University
University Park, PA 16802 USA

814-865-2072;
Deadlines

FAX 814-863-4848

Final date for receipt of abstracts: November 1, 1992
Authors informed concerning acceptance: March 1, 1993.
Final date for receipt of camera-ready manuscript: May 1, 1993

9TH SYMPOSIUM PAPERS COMMITTEE

K. Suzuki, Chairman

Department of Mechanical
Engineering

Kyoto University

Kyoto 606-01, Japan

81-75-753-5250

FAX  81-75-771-7286

ADVISORY COMMITTEE:

R.J. Adrian, USA

H. Alfredsson, Sweden
R.A. Antonia, Australia
G. Bergeles, Greece
R.W. Bilger, Ausiralia
R. Blackwelder, USA
P. Bradshaw, USA

K. Bremhorst, Australia
1.P. Castro, UK

M.K. Chung, Korea

M. Coantic, France

J. Cousteix, France

F. Durst

Lehrstuhl for
Strbmungsmechanik
Cauerstrafie 4

8520 Erlangen, Germany
49-9131-85-9501

FAX  49-9131-85-9053

R.-Friedrich, Germany

I. Gartshore, Canada

E. Gutmark, USA

H. Ha-Minh, France

K. Hanjalic, Bosnia-
Hercegovina

T.J. Hanratty, USA

J.A.C. Humphrey, USA

F. Hussain, USA

H. Kawamura, Japan

J. Kim, USA

M. Kiya, Japan

LOCAL ARRANGEMENT COMMﬁTEE

H. Nakagawa, Chairman

Kyoto - University, Kyoto 606-01, Japan
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N. Kasagi

Department of Mechanical
Engineering

University of Tokyo

7-3-1-Hongo, Bunkyo-ku

Tokyo 113, Japan

81-3-3812-2111

FAX  81-3-3818-0835

T. Kobayashi, Japan
E. Krause, Germany
M. Lesieur, France
M.A. Leschziner, UK
J.L. Lumiey, USA
Y. Nagano. Japan

|. Nakamura, Japan
I. Nezu, Japan

F. Ogino, Japan

M. Peric, Germany
S.B. Pope, USA
W.C. Reynolds, USA

B. E. Launder

Department of Mechanical
Engineering

UMIST

Manchester, M60 1QD, UK

44-61-200-3701

FAX  44-61-200-3723

W. Rodi, Germany

U. Schumann, Germany
R. L. Simpson, USA
A.J. Smits, USA

M. Sokolov, israel

M. Sommerfeld. Germany
T. Takeno, Japan

A. Taylor, UK

H. Ueda, Japan

M. Wolfshtein, Israel
J.C. Wyngaard, USA

A, Yoshizawa, Japan
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( 3rd World Conference on Experimental Heat Transfer,
Fluid Mechanics and Thermodynamics )

£ fi KR - MK - BRNFERRET YT -
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Fax. (03)3401-6575
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International Journal of Heat and Mass Transfer

International Communications in Heat and Mass Transfer
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BB H 2 WIHNERIC R A BR Y T2 L) BEVKLET.

BB, COBRIHXBBEELTOBENL TEEAEPE TR EET,

(1) BBz Tl, 2HOBEREAMACS2BRBLOFREELZ LI BRAFT IV,
(2) BBEINIRBXRRRERTH I LBEHTTS, BABEOLTRES N LDORESR
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Announcement and Call for Papers

FIRST ISHMT-ASME HEAT AND MASS TRANSFER CONFERENCE
(12th NATIONAL HEAT AND MASS TRANSFER CONFERENCE)
Bombay, India, January 5-7, 1994

Heat and mass transfer play a very important role in all industrial processes. Hence, 2
proper understanding of these phenomena is very essential for optimal design of the
equipment and components, and efficient operation of various process and industrial plants,
ensuring economy and safety. The Indian Society for Heat and Mass Transfer ISHMT) has
been acting as a nodal agency in India in stimulating research workers engaged in various
areas of heat and mass transfer and bringing them together for fruitful interaction and
exchange of views. The ISHMT organized the first National Heat and Mass Transfer
Conference at the Indian Institute of Technology, Madras in 1971 and subsequently the
conference has been held once every two years all over the country. In all these
conferences, many experts from abroad have participated, exchanged technical information
and shared their expertise with Indian researchers. With the passing of two decades, the
organization has matured. In order to accelerate already existing scientific cooperation
between USA and Indian rescarchers through sceveral cooperative rescarch projects and
minimize duplication of research efforts, it has been decided to organize the next national
conference as a joint ISHMT-ASME Heat and Mass Transfer Conference as agreed by both
societies. Hopefully, this joint conference will encourage broader international participation
from other countries for further scientific cooperation.

The aim of the conference is to bring together the researchers and practitioners from India,
USA, and other countries to enable discussions and exchange of information in the relevant
areas. The major thrust of the conference will be to:

o review the state-of-the-art
* presentation of new fundamental and applied research results
e identification of possible areas of cooperation between industry and research

institutions both in India as well as other countries for mutual benefit.

Contributed papers are solicited in all areas of heat and mass transfer dealing with theory,
analysis, experimental work, computational studies, modeling, simulation, design,
applications and technology. In addition, there will be keynote addresses and a few state-of-
the-art invited lectures by eminent experts, covering up-to-date research and developments in
heat and mass transfer areas. There will also be mini-symposia on some specialized subjects,
and panel discussions on some of the most important areas of current interest. It is also
planned to devote a session for Industry/Research Worker interaction to identify research
areas of immediate interest to Industry. There will also be an exhibition of heat and mass

transfer equipment. Short courses on the subjects of the most important technological area
will also be offered.
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Deadlines

. 31 October 1992 Three copies of abstracts due

. 31 December 1992  Notification of abstract acceptance
o 31 March 1993 Full length manuscript due

. 30 June 1993 Notification of paper acceptance

°

31 August 1993 Author-prepared mats due

All papers will go through a strict peer review process. All accepted papers will be
published in the hard cover conference proceedings available at the Conference. The
Conference language will be English and all papers must be in English. For further
information and abstract contact:

° Dr. V. Venkat Raj, Conference Co-Chairman, Reactor Safety Division, Bhabha
Atomic Research Centre, Engineering Hall 7, Bombay 400 085, India. Tel: 91-22-
555-0847; Fax: 91-22-556-0750.

® Dr. R.K. Shah, Conference Co-Chairman, Harrison Division, GMC, Lockport, NY
14094-1896, USA. Tel: 1-716-439-3020; Fax: 1-716-439-3648.

° Dr. V.M.K. Sastri, ISHMT Secretary, Department of Mechanical Engineering, Indian
Institute of Technology, Madras 600 036, India. Tel: 91-44-235-1365, Ext. 3694;
Fax: 91-44-235-0509.

hmtc:js
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