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“Execution and evaluation of HPF programs
on a heterogeneous parallel and distributed system
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In recent years, numerical applications are getting larger and more complex. In order to
execute these applications efficiently, heterogeneous parallel and distributed systems which
connect various kinds of computers like scalar-parallel computers and vector-parallel com-
puters are considered promising. However, utilizing such systems with existing technology is
difficult because various “seams” within a system make the programming quite complex.

In this study, we implemented a heterogeneous MP]I library which seamlessly handles com-
munication in a heterogeneous parallel and distributed system that is composed of a vector-
parallel computer SX-4 and a scalar-parallel computer Cenju-4. In addition, we implemented
an HPF compiler on top of that, which makes it possible to use the heterogeneous system
seamlessly through the HPF programming.

We executed and evaluated HPF programs on the system and showed that these HPF
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programs fully extracts the ability of the heterogeneous parallel and distributed system.
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do 150 k = 1, np

call vranlc(2 * nk, t1, a, x)
do 140 1 = 1, nk

q1) = q(1) + 1.do
140 continue :
150 continue
Z?D “do 150" DA—TNFE A EDETHE L ED 5.
ZON—T XA DR UBNCRFBfRER 2L, BRI
SIWCEHRTE 3.

ZDON—TOF T “vranlc(2 * nk, t1, a, x)”
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Li=7ay 5 5% ETLERFMIZ 50098 THD 2D,
R OBEKITN0:1 THBH. Lo T, Cenju-4 D
CPU % 8 #, SX-4 ® CPU % 2 B TEFLILBEGOHE
HRH 22 FATRERIE, 500.9 X gx‘m T193RTHDH. #
B EITRER] 20.2 1, BT OERXD D OO, ZhiZ
EWEENR b OIZ 22 TNS.
3.2 grid
3.2.1 FOU3I 4
grid 1¥ APR Benchmark Suite iZ{2 8 b~ F
= 7uyIAD—DOTHS. s T AT 2 Wk
P ECEMAEZITRI BOTHY, BfF0T—F %25
B3 0ERHD. HEORLBIIUTOLS =a—
FiZZ2 > T5:
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do j=2,n+1
do i=2,n+1
grid(i,j,inew)=
exp((alog(grid(i-1,j-1,i0ld))+
- alog(grid(i-1,j,iold))+
alog(grid(i-1,j+1,i0ld))+
alog(grid(i,j—1,i0ld))+
alog(grid(i,j,iold))+
alog(grid(i,j+1,iold))+
alog(grid(i+1,j-1,i01d))+

Cenju-4 0 1 2 3 4 5 6 7 8 FRELT
R 500.9 | 249.4 | 167.4 | 125.3 | 102.1 | 83.8 | 71.9 | 62.2 Cenju-4 | 496.6
SX-4 1 53.8 | 49.3 45.3 42.1 38.7 35.7 334 | 31.7 | 294 SX-4 52.9
2| 271 25.9 25.0 24.4 23.5 22.5 21.9 | 20.8 | 20.2
alog(grid(i+1,j,iold))+
alog(grid(i+1,j+1,i01d)))/9.0)
end do
end do
end do
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#F4 grid OFATRH (#)

Cenju-4 .0 1 2 3 4 5 6 7 8 BERE(T
$X-4 0| - 228.6 1144 | 764 | 573 | 459 | 38.2 | 32.8 | 287 Cenju-4 | 235
i 1 15.4 | 16.0 14.8 14.6 14.2 | 13.3 | 126 12.1 11.8 SX-4 15.3
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HWESh, UTo X 3icimkd 2:

PROCESSORS :: PE(8)

SUBSYSTEM (SCALAR) :: CENJU

SUBSYSTEM (VECTOR) :: SX

SUBDIVIDE (/5, 3/) WITH (CENJU, SX) :: PE

= DA, SUBSYSTEM XIZ SCALAR 2HET 5
CETANSSuty P L LTCENIURERL, A
BEIZ VECTOR 23T AZ TR/ ¥ FukyHh L
TSX % EHE LTS, I HIZ, SUBDIVIDE XiZ & Y,
PROCESSORS X THEE &Nz 8 207 ut v ¥ % CENJU
ESXiImEILTVS.

% LT, ON 612 CENJU % B\ NI SX BETHZ LT,
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