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Abstract

FORTRAN is a popular programming language in the field of science and technology and attractive
to those users of massively parallel machines. Fortran 90 is the new international standard of Fortran
language and new features such as array operations are added to FORTRAN 77. HPF(High Performance
Fortran) is an extension to Fortran 90 providing support for high performance programming on a variety
of parallel machines. HPF users can orchestrate parallel programs by using parallel constructs such as
FORALL and directives for data decompostion. In this paper, we describe an implementation of HPF on
SIMD architectures and a preliminary performance evaluation conducted on a massively parallel machine,
SM-1.
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program lifegame

integer, parameter :: n=256

integer, dimension(n,n) :: a, t
'hpf$ processors p2(32,32)
'hpf$ distribute a(block,block) onto p2
'hpf$ align t(:,:) with a(:,:)

integer c

a=0
c =n/2

a(c-3:c+3,c-3:c+3) = 1
do i=1,100

t(2:n-1,2:n-1) = a(2:n-1,2:n~1)

& + a(2:n-1,1:n-2) + a(2:n-1,3:n)
t(2:n-1,2:n-1) = t(2:n-1,2:n-1)
& + t(1:n-2,2:n-1) + t(3:n,2:n~1)
& - a(2:n-1,2:n-1)

where (t(2:n-1,2:n-1) == 3)

& a(2:n-1,2:n-1) = 1

where (t(2:n-1,2:n-1) > 3)
& a(2:n-1,2:n-1) =0

vhere (t(2:n-1,2:n-1) < 2)

& a(2:n-1,2:n-1) = 0

enddo

end
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20 400 0.41 0.41
32| 1024 0.41 0.41
100 [ 10000 431 1.96
256 | 65536 15.78 6.35
512 | 262144 60.76 | 2381
1024 | 1048576 239.08 | 93.28

life game (cyclic/block)
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cyclic
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time
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/* Main program */ BFMAIN__QO)
{

- EEE -
for (i = 1; i <= 100; ++i) {

BF_make_integer_PEarray(&i_9, i_9_body,
&shape_1);

SET_SEC_TRIPLET(sec_3[0], 1, 254, 1);

SET_SEC_TRIPLET (sec_3[1], 1, 254, 1);

SET_SEC_TRIPLET(sec_2[0], 2, 255, 1);

SET_SEC_TRIPLET (sec_2[1], 3, 256, 1);

BF_copy(&i_9, sec_3, &a, sec_2,
sizeof(integer));

BF_make_integer_PEarray(&i_10, i_10_body,
gshape_1);
SET_SEC_TRIPLET(sec_4[0], 2, 255, 1);
SET_SEC_TRIPLET(sec_4[1], 1, 254, 1);
BF_copy(&i_10, sec_.3, &a, sec_4,
sizeof (integer));

BF_make_activity(L_6, real_t.shape, sec_3);

for (c_idx = 0; c_idx < 64; c_idx++) {
pif (L_6[c_idx]) {
real_t.body.PEinteger[c_idx] =
i_9.body.PEinteger{c_idx] +
i_10.body.PEinteger[c_idx] +
a.body.PEinteger[c_idx];

. {é‘% e

}
} /% BFMAIN__ */
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