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Automatic data distribution and parallehzatlon technlque
for distributed-memory multicomputers.

YASUNORI NISHITANLt HIROSHI OHTA,! E1J1 NUNOHIRO!
a.nd SumMio KIKUCHI'

To achieve high performance on the distributed-memory parallel machines, it is necessary
to decide proper data distribution. Usually data distribution is done by the user directive,
but the best distribution depends on various factors and cannot be found easily, resulting that
making parallel programs is very hard. To solve this probelm, automatic data distribution
by the parallelizing compiler is needed. In this paper, we discuss the automatic data distri-
bution. method which the parallelizing compiler evaluates candidate distribution patterns and
automatically decides the best distribution considering dynamic remapping.
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REAL x(N,N,N),c(N,N,N)
DO 40 itr=1,MAXITR
DO 10 k=1,N
DO 10 j=1,N
DO 10 i=2,N
x(i,j,k)=x(i,j,k)-x(i-1,j,k)*c(di,j,k)
10 CONTINUE
DO 20 k=1,N
DO 20 j=2,N
DO 20 i=1,N
x(i,j,k)=x(i,j,k)-x(i, j-1,k)*c(i,j,k)
20 CONTINUE
DO 30 k=2,N
DO 30 j=1,N
DO 30 i=1,N
x(i,j,k)=x(i,j,k)-x(i,j,k-1)*c(i,j,k)
30 CONTINUE
40 CONTINUE -
ENDDO
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double precision
> lhs (-2:isize,0:isize,0:isize-1, 15),
> rhs (-2:isize,0:isize,0:isize-1, 5)

do k = 1, ksize-2
do j =1, jsize-2
do i =0, iend-2

facl = 1.d0/1hs(i,j,k,n+3)
lhs(i,j,k,n+4) = faci*lhs(i,j,k,n+4)
lhs(i,j,k,n+5) = facil*lhs(i,j,k,n+5)
dom=1, 3
rhs(i,j,k,m) = faci*rhs(i,j,k,m)
end do
lhs(i+1,j,k,n+3) = lhs(i+1,j,k,n+3) -
> lhs(i+1,j,k,n+2)*1hs(i,j,k,n+4)
lhs(i+1,j,k,n+4) = 1lhs(i+1,j,k,n+4) -
> lhs(i+t,j,k,n+2)*1hs(i,j,k,n+5)
end do
end do
end do
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