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A Compilation Technique for Parallelizing Irregular Problems

Atsushi KUBOTA, Shin-ichiro MORI, Hiroshi NAKASHIMA and Shinji TOMITA

Department of Information Science
Faculty of Engineering, Kyoto University
Yoshida-hon-machi, Sakyo-ku, Kyoto 606-01 Japan

We have been constructing a parallelizing compiler for message passing distributed memory com-
puters. Parallelization of loops with indirect access with index arrays causes irregular access pattern.
For such codes, a technique to generate inspector/executor code has been proposed. The inverted index
method we have proposed enables iteration reordering for such codes, while hiding latency of communi-

cation. We achieved 2.16 times speep up for unstructured mesh sweep by applying iteration reordering.
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1 do n=1,n_steps

2 do i=1,n_edges

3 y(edge1(i)) = y(edge1(i)) +

4 £( x(edge1(i)), x(edge2(i)) )
[ y(edge2(i)) = y(edge2(i)) +

6 g( x(edge2(i)), x(edge2(i}) )
7 enddo

8 do i=1,n_nodes

9 x(i) = y(i)

10 enddo

11 check_convergence

12 enddo
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1 make_fecv_list
2 comm_recv_list

3 do n=1,n_steps
4 gather_off_proc(x)

5 do i=1,n_edges

6 y(edge1(i)) = y(edgei(i)) +

7 £( x(edge1(i)), x(edge2(i)) )
8 y(edge2(i)) = y(edge2(i)) +

9 g( x(edge2(i)), x(edge2(i)) )
V] enddo

11 scatter_off_proc(y)

12 do i=1,n_nodes
13 x(i) = y(i)

14 enddo

15 check_convergence
16 enddo
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1 make_inv_list
2 make_send_recv_local_nonlocal_lists

3 do n=1,n_steps
4 gather_send_off_proc(x)

5 do i€local_iter()

6 y(edge1(i)) = y(edgel(i)) +

7 £( x(edge1(i}), x(edge2(i)) )
8 y(edge2(i)) = y(edge2(i)) +

9 g( x(edge2(i)), x(edge2(i)) )
o enddo

11 gather_recv_off_proc(x)

12 do i€nonlocal.iter()

13 y(edge1(i)) = y(edge1(i)) +

14 £{ x(edge1(i)), x(edge2(i)) )
15 y(edge2(i)) = y(edge2(i)) +

16 g( x(edge2(i)), x(edge2(i)) )
17 enddo

i8 do i=1,n_nodes

19 x(i) = y(i)

20 enddo

21 check_convergence

22 enddo
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Executor
Gather
Scatter
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