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ABSTRACT

A type-preserving compiler is developed for a dependently typed lambda calculus that
uses separation logic to check the behavior of functions that possibly have side effects. The
compiler and a proof of its type preservation property are written using the Coq proof assis-
tant. The compilation process consists of several steps such as CPS conversion and closure
conversion and the type preservation property is proved for each of the steps. The proof deals
with types but not with the semantics of compiled programs. This makes the proof easier and
simpler than proving correctness of a certified compiler. Nevertheless, since its dependent
types and separation logic can specify the runtime semantics of programs, the type-preserving
compiler can be considered equivalent to a certified compiler.

So far, the CPS conversion algorithm for the simply typed lambda calculus, which does
not have dependent types or separation logic, has been implemented and its type preservation
property has been proved. Currently, the author is extending the implementation and the
proof to support dependent types and separation logic. The compilation steps other than

CPS conversion are yet to be implemented.
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