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High Performance Fortran (HPF) is a parallel programming language for scientific computa-
tion. We have been developing an HPF compiler called fhpf, which is a translator reading HPF
programs and writing Fortran programs. In order to handle huge variety of data distribution
and alignment provided in HPF, thpf normalizes mapping of data and computation into a stan-
dard internal representation. Normalization encourages compiler optimization and reduces the
development cost. Normalization, a technique of compiler, is based on symbolic computation.
And the procedure of normalization often generates redundant expressions which should be
reduced using symbolic computation techniques. Such contribution of symbolic computation
will be required more in the future from parallelizing compilers.
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'hpf$ processors P(4)

real A(1:30),C(1:29),D(1:15)

real F(1:10,1:30) Loop L2
'hpf$ template T (30) '_;L'

'hpf$ distribute A(block) onto P K=i Hl D (i) Array F
'hpf$ distribute T (block) onto P l
'hpf$ align C(I) with A(I+1)

'hpf$ align D(I) with A(2*I) ArraxD

'hpf$ align F(*,I) with T (I) /
ArraxC / Loog L1 F(f, 1) = T(i)
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11 'hpf$ independent ) .
12 L1l: do I=2,29 \ DI R 2 (250
13 !'hpf$ on home(A(I)) begin C(i) = A(i+l) I=1 — A(i)
14 A(I)=C(I)*I+F(I,I) N rd
15 'hpf$ end on Array A TemglateT
16 end do +
17
18 !hpf$ independent N\ . disfribution
19 12: do K=1,10 distrigution
20 'hpf$ on home (D(K)) begin
21 D (K) =A (2*K)
22 'hpf$ end on m
23 end do Processors P
24
25 end
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ERIERDAA—S
'hpf$ processorg P (0:3)
real A(0:29),C(0:29),D(0:29)

AHTRTS LA

'hpf$ processors
real A(1:30),§(1:29),D(1:15)
real F(1:10,1: real F(1:10,0:29)

'hpf$ template T (30) 'hpf$ template T1(0:29)

'hpf$ distribute A(block) onto P —————1p 'hpf$ distribute T1 (block(8)) onto P

'hpf$ distribute T (block) onto P 'hpf$ align A(I) with T1(I)
'hpf$ align C(I) with A(I+1) 'hpf$ align C(I) with T1(I)}
'hpf$ align D(I) with A(2*I) 'hpf$ align D(I) with T1(I)

'hpf$ align F(*,I) with (I) 'hpf$ align F(*,I) with T1(I)

'hpf$ independent 'hpf$ independent
Ll: do I=2,29 Ll: do I=1,28
'hpf$ on home (A(I)) begin 'hpf$ on home (TINI)
A(I)=C(I)*I+F(I,I)

’ A(I)=C (I+1%% (I+
'hpf$ end on ! end on
end do end do

t|A(I—1):C(I)*I+F(I,I-1) |

'hpf$ independen 'hpf$ independent

L2: do K=1,10 L2: do K=1,19,2

'hpf$ on home (D(K)) begin 'hpf$ on home (T1(K)) begin
D (K) =A (2*K)

D (K) =A (K)
'hpf$ end on S end on
end do end do

| D (2*K-1)=A (2%K-1) |

end

end
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ooobooooboooboooooon
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Loop L2
l_—;L' Arrax A
Array D / i Array D
i Array F :
Array C / Loop L1 =T
D(i) —’A(Z*y
C(i) = A(itl) j 1=1 — A (1) i Loog L1 |
N r'd : :
Array A TemglateT ! Loog L2
ET | T1E
R distribution gemplate T1y
distrigution
ldistribution
0000 0000
Processors P Processors P
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