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An Effective Implementation of First-class Continuations
in a Stack-based ML System

NOBUHISA MINAGAWA," TOMOHARU UGAWA," MASAHIRO YASUGIf
and TAIICHI YUASAf®

A continuation is the remaining task at a point in a computation. In Scheme, a continu-
ation can be captured as a first-class object. This is useful for implementing coroutines and
multi-threading. Standard ML of New Jersey is an implemenation of ML with first-class con-
tinuations. This system allocates all activation records into the heap, and this feature allows
capturing continuations in constant order time. In general, however, a stack is more efficent
in terms of execution time and memory space to allocate activation records. We implemented
first-class continuations in a stack-based ML system. In order to implement first-class contin-
uations, we adapted the stack strategy which is used in many stack-based implementations
of Scheme. With this strategy, the entire stack contents are copied into the heap whenever a
continuation is captured. This strategy is simple and easy to implement, but capturing con-
tinuations requires a lot of time and memory space. Thus, we employed the lazy stack copying
strategy, which is based on the stack strategy but more efficent. While this strategy is useful
when creating continuations, there is an overhead when creating and modifying objects. We
propose a technique to reduce this overhead by using the type information of ML at compile
time, and we applied this techinique to the ML system and evaluated it.
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