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In this project, we studied automatic parallelization of complicated
reduction loops. Our developed techniques enable us to systematically transform serial intuitive
specifications into divide-and-conquer implementations amenable to various parallel computers.
Specifically, we developed 1) a branch elimination method by operator extraction, 2) a
parallelization method based on dynamic behaviors, and 3) a vectorization method based on data
shuffling as part of the fundamental compiler technology. To evaluate these techniques, we also
developed 4) a benchmark suite of reduction loops. Furthermore, we developed implementation
techniques for 5) parallel lexing and 6) parallel regular expression matching as case studies on
applications of complicated reductions.
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