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Computation Distribution of Nested Loops
in Data-Parallel Languages

Hiroshi OHTA, Yasunori NISHITANI
RWCP Hitachi Laboratory

Compilers for data-parallel languages for distributed memory should have features to distribute
computation in accordance with data distribution. Computation distribution has been intensively
studied for a 1-dimensional array and a single loop. On the other hand, it is not yet sufficiently
studied for a multidimensional array and nested loops. In this study, we present a unified
computation distribution method for a general loop nest, including the case where array subscripts
and loop control variables do not correspond uniquely to each other. Our method consists of
representation of the computation mapping by mapping normal form, determining computation mapping
for given nested loops, and transforming the loops based on the computation mapping. We have
implemented the method and evaluated it using loops with various array subscripts. The results
. 'show that the performance of the generated programs has improved by a factor of 1.4 - 2.9.
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real a(0:99, 0:99, 0:99)
'HPF$ processors p(0:3, 0:3)
'HPF$ distribute a(block, *,block) onto p
do il = 0,98
do i2 = 0,99
do i3 = 2,50
a{il+l,i2,2*i3-1)
enddo
enddo
enddo
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real a(0:99, 0:99, 0:99)
'HPF$ processors p(0:3, 0:3)
'HPFS$ distribute a(block, *,block) onto p
do il = 0,98
do i2 = 0,99
a(il,i2,99) = ...
enddo
enddo
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real a(0:99, 0:99, 0:99)
HPF$ processors p(0:3, 0:3)
'HPF$ distribute a(block,*,block) onto p
do i1 = 0,98
do i2 = 0,99
a(il, i2, il+1) = ...
enddo
enddo
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real a(0:99, 0:99)
I'HPF$ processors p(0:3, 0:3)
'HPF$ distribute a(block,block) onto p
do il = 1,49
do i2 = 0, 49
a(il-1, i2+i1) = ...
enddo
enddo
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real a(0:24, 0:99, 0:24)
do il = L1,U1,81
do i2 = 0,99
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a(il, i2, mod(il+1,25)) = ...
endif
enddo
enddo
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