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ABSTRACT

Loops are a rich source of parallelism and account for the largest part of program execution time,
thus various kinds of loop restructuring schemes have been applied to loops. On the other hand
optimization schemes for loop bodies increase their importance because of popularization of the
fine-grain parallel processing technology such as the superscalar technology in recent years. The
infimum of parallel execution time of a whole loop will be a reasonable criterion to evaluate the
application effects of these optimization schemes with different granularity in a unified and quan-
titative manner. The infimum can be obtained by completely unrolling a given loop, generating
a dependence graph (DAG) of the unrolled loop, and evaluating a critical path cost of the de-
pendence graph. However, this method lacks scalability against the loop size. In this paper we
propose a scheme to evaluate the critical path cost of the dependence graph of the completely
unrolled code of a given loop without unrolling the loop at all by reducing the problem into an
integer programming problem. Furthermore, we do an experimental implementation to apply the
proposed scheme to actual programs and demonstrate that the practical computational complexity
of our algorithm is extremely small and especially independent of the loop size.
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