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Parallelism for Free:

Efficient and Optimal Bitvector Analyses for Parallel Programs

Jens Knoop T Bernhard Steffen* Jiirgen Vollmer ¥

Abstract

In this paper we show how to construct optimal bitvector analysis algorithms for parallel
programs with shared memory that are as efficient as their purely sequential counterparts,
and which can easily be implemented. Whereas the complexity result is rather obvious,
our optimality result is a consequence of a new Kam/ llman style oincidence heorem.

hus using our method, the standard algorithms for sequential programs computing liveness,
availability, very business, reaching de nitions, de nition use chains, or performing partially
redundant expression and assignment elimination, partial dead code elimination or strength
reduction, can straightforward be transferred to the parallel setting at almost no cost.

r s arallelism, interleaving semantics, synchroni ation, program optimi ation,
data ow analysis, bitvector problems, de nition use chains, partially redundant expression
elimination, partial dead code elimination.
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