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Formal Semantics and Implementation of Dynamic Environments
and Delimited Continuations

Yo TANAKAt and YUKIYOSHI KAMEYAMA't

In this presentation, we address the problem of coexistence of dynamic environments and
delimited continuations in the programming language Scheme, and in particular, we define
a formal semantics and an implementation for a language extended with them. A dynamic
environment is an environment which is determined dynamically, that is, at the execution
time. Scheme provides the procedure dynamic-wind by which one can guarantee that a cer-
tain procedure always has a certain dynamic environment. The delimited continuation is
(the specific) part of the rest of computation. While call/cc in Scheme provides an access to
the continuation, the rest of computation, shift/reset, the subject of our study, access to the
delimited continuation, hence, one can compactly represent various search algorithms in term
of shift/reset. As is well known, having both dynamic-wind and call/cc in a single language
is problematic. R5RS, the standard specification of Scheme, has a bug in its denotational
semantics, and a later study has fixed this bug. Our long-standing aim is to add shift/reset
(or equivalent) to various programming languages so that we can get more expressivity, and
as a first step of this aim, we have developed a solution of this combination. We first extended
the R5RS formal semantics to the one including shift/reset. Then, to prove that the execution
guarantees the necessary properties for dynamic-wind, we derived an abstract machine which
corresponds to our formal semantics. We also implemented a Scheme interpreter based on the
semantics, and confirmed that programs which have both dynamic-wind and shift/reset ran
as we expected.
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