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This research project aimed to develop a foundation for studying reduction
parallelizations. The requirements for the foundation are the following two. First, it should be
able to describe complex and realistic programs and reductions. Second, it should be equipped with a

type system that supports efficient parallel reductions. In this research, we showed that a lambda
calculus, which is the best-studied framework for studying general-purpose programming languages,
extended with algebraic simplification can capture a variety of parallel reduction patterns;
moreover, we provided a type system that guarantees successful algebraic simplification.
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