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Parallel Fortran Programming for NWT
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ABSTRACT

The Numerical Wind Tunnel(NWT) is under research and development by NAL-Fujitsu joint actvity.
It is a parallel computer system of distributed memory architecture composed of vector processors.

In this paper, we show the programming method of Parallel Fortran by gradually catching the descrip-
tions for high-speed execution, in the case of parallelizing and tuning usual Fortran programs for NWT.

We present the examination results using a concrete procedure.
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// PROGRAM EXAMPLE ‘w
XEAL A(1000),B(1000)

READ(1) A
o0 100 ITIME=1,100
DO 10 I=1,1000
B(I)=£(A(I))
10 CONTINUE
DO 20 I=2,999
A(I)=g(B(I-1),B(I),B(I+1))
20 CONTINUE

100 CONTINUE

WRITE(2) A
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PROGRAM EXAMPLE

REAL A(1000),B(1000)

PROCESSOR P(10)

READ(L1l) A

PARALLEL REGION
DO 100 ITIME=1,100

DO 10 I=1,1000
B(I)=f(A(I))
10 CONTINUE

DO 20 I=2,999
A(I)=g(B(I-1),B(I),B(I+1))
20 CONTINUE

100 CONTINUE
END PARALLEL

WRITE(2) A

\g END 4/
M3 H#EFEEDT a5 A
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(’ PROGRAM EXAMPLE
REAL A(1000),B(1000}
PROCESSOR P (10)
GLOBAL A,B

READ(1) A
PARALLEL REGION
DO 100 ITIME=1,100

SPREAD DO
pDC 10 1=1,1000
B(I)=£(A(I})
10 CONTINUE
END SPREAD

SPREAD DO
DO 20 1=2,999
A{I)=g(B(I-1).B:!I),B{I+1))
20 CONTINUE
END SPREAD

180 CONTINUE
END PARALLEL
WRITE(Z2) A
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A B
B(1)=f(A(1)) B(101)=f(A(101)) |B(201)=(A(201)
B(2)=f(A(2)) B(102)=f(A(102)) |B(202)=f(A(202)) ....
B(3):=H(A(3)) B(103)=F(A(103)) [B(203)=H(A(203)
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DO 10 I=1,999
B(I})=B{I+1)-3(I)
10 CONTINUE
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PROGRAM EXAMPLE

REAL A(1000),B(1000)
PROCESSOR P (10)

INDEX PARTITION Q=(P,1:1000)
GLOBAL A{(/Q).B(/Q)

READ(1) A
. -PARALLEL REGION
DO 100 ITIME=Z, 100

SPREAD DO /Q
DO 10 I=1,1000
COB{I)=f(A(I))

10  CONTINUE
END SPREAD

SPREAD DO /Q
DO 20 I=2,999
A(I)=g(B(I-1),B(I),B(I+1))
20  CONTINUE
END SPREAD

100 CONTINUE
END PARALLEL
WRITE(2) A

\_END /

M7 F2BEEDOT w74
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SPREAD
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A(/QY

O I=1,100]{1=101,200}},300]|p0
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FOtd Noa[OEF Nooff NeIos

1000
DO /Q
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REAL A(1000) [ ANT [ [ [ T T T [

b /100101 102

INDEX PARTITION Q=(P,1:1000) \100[101 102
SPREAD DO /Q-
DO 20 I=2,999
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4 PROGRAM EXAMPLE A
REAL A(1000).B(1000),C(1000)

PROCESSOR P(10)

INDEX PARTITION Q=(P,1:1000)

GLOBAL A{/Q)

LOCAL B(/Q(WING=1:1)),C(/Q(WING=1:1))

READ(1l) A
PARALLEL REGION
DO 100 ITIME=1,100

SPREAD MOVE /Q(WING=1:1)
DO 9 I=1,1000
9 C(I)=A(I)
END SPREAD
SPREAD DO /Q(WING=1:1)
DO 10 I=1,1000
B(I)=£(C(I))
10 CONTINUE
END SPREAD
SPREAD DO /Q
DO 20 I=2,999
C(I)=g(B{I-1).,B{I}),B(I+1))
20 CONTINUE
END SPREAD
SPREAD MOVE /Q
DO 21 I=1,1000
21 A(I)=C(I1)
END SPREAD

100 CONTINUE
END PARALLEL
WRITE(2) A

\__END J

10 FIBREDT a5 A
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a—4 L5 & DEQUIVALENCEEE XX &4 5%,

GLOBAL A

SPREAD MOVE
(WING=1:1)

LOCAL C
(WING=1:1)
SPREAD DO
(WING=1:1)
LOCAL B
(WING=1:1)
SPREAD DO
..=g{(B{I-1),B(I),B(I+1)

LOCAL C
SPREAD MOVE Jvl —
GLOBAL A '

X111 HEe—hrBHET—2 Dfin

Thic dociiment i nrovided hv TAXA



252

EQUIVALENCEX THEETE 5Dk, AU YA
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PROGRAM EXAMPLE ‘\

REAL A(1000),B(1000),C(1000)
PROCESSOR P(10)

INDEX PARTITION Q={(P,1:100C0!}

GLOBAL A(/Q)

LOCAL B{/Q(WING=1:1)),C{/Q(WING=1:1)}
EQUIVALENCE (A,C)

READ(1) A
PARALLEL REGION
DO 100 ITIME=1,100

WINGFIX C
SPREAD DO /Q(WING=1:1)
DO 10 1=1,1000
B({I)=£{C(I))
By CONTINUE
END SPREAD
SPREAD DO /Q
DO 20 1=2,899
C{I)=g(B(I-1),B{I1),B{I+1)
20 CONTINUE
END SPREAD

100 CONTINUE
END PARALLEL
WRITE(2) A

\_ END
B2
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GLOBAL A

LOCAL C
(WING=1:1)

WINGFIX C
SPREAD DO
(WING=1:1)

LOCAL B
(WING=1:1)

SPREAD DO '
..=g(B(I-1),B(I),B(I+1)
GLOBAL A

LOCAL C

K13 Zuo—npto—hroBEhidhd
HERERH, WINGFIXE > THU o —4 L&) C
OFITEMEIH, HEIWM &IN5,

7a—ruEEa—H LB OEQIVALENCE
e, PPRIEMNLAFETESE, F—sE&
FBOHIBICBYDRNTH S, TORHITH,
DOr—7OREEBFOHE 2 —HEIE 3 &
BYETH 5,

4. ¥&8

S € WIS REEAO Y 0 5 ABRE,
SDEAH, BEDFrtran7 e s 5 L% ~N— 2
tTrlEmoEHOoNBEEELIONDE, DB
Aixit 5, RODH 5BREMIEARFEIER
T& 7,

S%i3, SEREICE 2UTIHROFEERLF
i, Mo, BEWIHERV 7 025 LR LE
ROBRETLIT>- TV FETH %,

AEEE, ¥k IF 2 BBl s okt -
ETHEORMME BERFEOBERHE) KBS
WTW3,

5. BEXEK

(1] EEE, sFsE: “CFDRTAFEFER
D7 r=T", MEFEHRERRNER.
SP—13, P109, 1990

(2] |EIEKR, $#f%, HTHERE RBEE 8
B—: "RERFEOCFTELE Y 7 b YT,
EFHWERERER, SP—16, P115 1991

Thic dociiment i nrovided hv TAXA





