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Eliminating Redundant Inter-Processor Communications
for Parallelizing Compiler TINPAR
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Optimizing inter-processor(PE) communications is crucial for parallelizing compilers for message-passing
parallel machines to achieve high performance. In this paper, we propose a scheme to eliminate redundant
inter-PE communications. This scheme utilizes data-flow analysis to find the definition point for each
reference point where the definition and the reference are occurred in different PEs. If several references
occurred in the same PE refer the data defined at the same definition point in another PE, redundant
inter-PE communications are eliminated as follows: only one inter-PE communication is performed for
the earliest reference and the local references to the previously received data are performed for the rest of
the references. In order to guarantee the consistency of the data, a valid flag and a sent flag are provided
for each chunk of received data. The Control of these flags is equivalent to the coherence control by the

self invalidation in the compiler aided cache coherence scheme.
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do i=1,n
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enddo
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send B(1..2) to p-1

recv tmp_B(1..2) from p+1
for 1_i=1,n/P-2

A(1_i) = B(l_i+1) + B(1_i+2)
endfor
A(n/P-1) = B(n/P) + tmp_B(1)
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for i =1, n do
for j =1, ndo
. = a(i, j-1)
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endfor
endfor
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for i = 1, n do
for j =1, n do
for k = 1, n do
c(i,j) = c(i,j) + a(i,k) * b(k,j)
endfor
endfor
endfor
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for 1_i = 1, n/P do /* P: PE¥{ */
for j =1, n do
for k = 1, n do
send b(k,j) to owner(a(i, j))
recv tmp_b = b(k,j)
c(1.i,j) = c(1_i,j) + a(l_i,k) * tmp_b
endfor
endfor
endfor
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for pe=1, P (pe # p) do
send b(n(p-1)/P+1..n(p-1)P,1..n) to pe
recv tmp_b(n(pe-1)/P+1..n(pe~1),1..n) from pe
endfor
for 1_i = 1, n/P do
for j =1, n do
for k = 1, n do

c(l_i,j) = (11,3 ) + a(l_i,k) * tmp_b(k,j)

endfor
endfor
endfor
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