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Automatically Computing Unimodular Transforming Matrix to
Parallelize Nested Sequential Loops

YU Yi-jun ZANG Bin-yu SHI Wu ZHU Chuan-qi

(Institute of Parallel Processing Fudan University Shanghai 200433

Abstract Lacking an eflective and feasible algorithm to compute the valid unimodular matrix for parallelizing
of the outer loops, previous parallelizing researches can not automatically reveal the parallelism in such
sequential nested-loops as have n-dimension distance matrix. In this paper, the authors discuss a general cuter-
loop parallelizing method by valid unimodular transformations, prove the existence of such a valid unimodular
transformation, and suggest several practical computing algorithms through the censtructive proofs. This
discovered unimodular transformation can have the maximal number of parallelizable outer-ioops transformed.
Thus, the application scope of the algorithms can be enlarged to non-perfect or non-constant dependence
distance loops. ‘

Key words Dependence test., automatic parallelizing transformation, nnimodular transformation.
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