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A 0- 1 Integer Programming Based Approach for
Global Data Distribution

XIA Jun, PANG Zheng bin, ZHANG Jun, LI Yong jin
(Coll e of Computer, Natibral Univ. of Defense Technology, Changsha 410073, China)

Abstract: Data distribution is one of the key factors that affect the performance of programs running on distributed memory multipro-
cessors. Ths paper presents a O-1 nteger pogramming based approach for effective data distribution using data transformation tech-
niques. This approach uses data transformatons to change memory layouts and hence makes effective data distribution possible. More-
over, i also uses data distribution graphs to describe how programs are parallelized and how arrays are accessed, and transforms global
data distribution problems nto the problems of finding optimal paths in data distribution graphs. Therefore, 0-1 integer programming can
be used to solve optimal path problems. The approach can effectively distribute multidimensional arrays with affine subscripts accessed in
mulkiple loop nests and can exploit the parallelisms of loop nests as much as possible. In addition, it can also solve offset alignment prob-
lems. Thus data communication overheads can be reduced as much as possible. The experimental results show that the appmoach presen
ed in this paper is efective.
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