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Loop Distribution considering Number of Streams and Data Reuse
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Loop distribution is a loop transformation technique, which splits a loop body into multiple parts
and executes them in separate loops. In this paper we propose a loop distribution method for a large
body size loop to split it into appropriate size parts. To determine appropriate size, we consider the
number of streams in loop to exploit hardware prefetching mechanism, in addition to the number of registers
and instructions. We also consider data locality by reuse analysis of array references. We implemented
this loop distribution method in our compiler, and evaluate the performance on HITACHI SR11000 super
technical server model J1. Our results show that it improves the performance by 22% for SP in NPB2. 3,

and 59% for Himeno benchmark.
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(R #Ri)

do i=1,N

x(i) = a(@)+b (i) +c (1) +d(i) +e (i) +F (i)
enddo

(EHtk)

do i=1,N

x(i) = a(@)+b(i)+c (i) +d(i)
enddo

do i=1,N

x(i1) = x@)+e(@)+£ Q)

enddo
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(Z=4ami)

do i=1,N
a(i) = al(i)+a2(i)+...
b(i) = b1(i)+b2(i)+. ..
c(i) = al(i)+a2(i)+...
enddo
(F )
do i=1,N
a(i) = al(i)+a2(i)+..
b(i) = b1(i)+b2(i)+. ..
enddo
do i=1,N
c(i) = al(@)+a2(i)+. ..
enddo
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do i=1,N
a(i) = al(i)+a2(i)+...
c(i) = al(i)+a2(i)+..
b(i) = bl(i)+b2(i)+..
enddo
(W—T753E%)
do i=1,N
a(i) = al(i)+a2(i)+..
c(i) = al(i)+a2(i)+..
enddo
do i=1,N
b{i) = bl (@) +b2(i)+...
enddo
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(ZHRRD)

do i=1,N

v=a(i)+b (i) +..
c(i)=...v...

enddo
(BH#Hht%)

do i=1,N

W(i)=a(i)+b (i) +. .
enddo

do i=1,N

c(i)=..W3{E)...
enddo
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gosa= 0.
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enddo

enddo

enddo
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enddo
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do i=2, i
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