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Message-passing Code Generation Algorithm in the MPI Automatic Parallelizing Compilation System
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Abstract From the perspective of data redistribution, traditional MPI automatic parallelizing compilation systems gen-
erate message-passing programs for distributed-memory systems, but a large number of data redistribution communica-
tion overheads result in their low speedups. Aiming at the problem, this paper proposed a message-passing code genera-
tion algorithm in the back-end of the MPI automatic parallelizing compilation system based on Open64. With the centre
of uniform data distribution, the algorithm generates more accurate message-passing codes, according to the given sets of
parallel loops and communication arrays, by modifying the WHIRL syntax trees of serial codes. Experimental results
show that the algorithm can reduce communication overheads of message-passing programs to a large extent and im-
prove their speedups significantly.
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1 program main

do i==0, grid_points(1) 1 «seceveer loopl
do j==0, grid_points(2) —1
u(j,1)=forcing(j,1)
enddo
enddo

do i=2,grid_points(1)—1 «sreeeeee loop2
do j=2,grid_points(2)—1
rhs(G, D) =u(G—1,i—1) % dt
enddo
enddo

end
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1 2 program main
call mpi_init(++)
call mpi_comm_rank(++, mypid, )
call mpi_comm_size(+**, numprocs,***)
if((grid_points(1) —1-+1) % numprocs. eq. 0) then
block_size= (grid_points(1) —1+41) /numprocs
else
block_size= (grid_points(1) —1+1) /numprocs+1
endif
low=_max(0,mypid * block_size)
up=_min(grid_points(1) —1, (mypid-+1) * block_size—1)
do i= low,up
do j=0,grid_points(2)—1
u(j,1) =forcing(j,1)
enddo
enddo
call mpi_isend(+++ +-+ )
call mpi_irecv(s+s +e )
if((grid_points(1) —1—2--1) Y% numprocs. eq. 0) then
block_size= (grid_points(1) —1—2-1)/numprocs
else
block_size= (grid_points(1) —1—2+1) /numprocs+1
endif
low=_max(1,mypid * block_size+2)
up=_min(grid_points(1)—1, (mypid+1) * block_size-+1)
do i= low,up
do j=2,grid_points(2)—1
rhs(j,D=u(G—1,i—1) = dt
enddo
enddo
call mpi_finalize(+++)

end
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