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A Parallel Evaluation Model of Functional Languages Based on
a Computational Interpretation of Classical Linear Logic

SHINYA SATOt and TORU SUGIMOTOt

Classical Linear Logic (CLL) is expected to give new theoretical foundation of parallel com-
putation. Abramsky gave a computational interpretation of CLL using the framework of
CHAM. In this computational system which is called Linear CHAM, proof expressions are
assigned to proof trees in CLL, and they are reduced by rewriting rules which correspond to
cut elimination procedures of CLL. In this paper, we propose a parallel evaluation model of
functional languages based on Linear CHAM. First, we show that the typed lambda calculus is
embedded into Linear CHAM by Girard’s embedding of Intuitionistic Logic into Linear Logic.
This result is extended to a simple functional language obtained from the typed lambda cal-
culus by adding constants. Then, we give a parallel execution model for reductions in Linear
CHAM. We demonstrate adequacy of this model with several benchmark programs by mea-
suring improvements in performance when we translate them into Linear CHAM and execute
their reductions in parallel.
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