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Lazy Stack Copying for First-class Continuations

TOMOHARU UGAWA," NOBUHISA MINAGAWA," TSUNEYASU KOMIYA,T
MASAHIRO YASUGIt and TAIICHI YUASAT

In order to capture first-class continuations, most stack-based implementations copy con-
tents of the stack to the heap. While various implementation strategies for copying are pro-
posed, most implementations employ the stack strategy. With this strategy, the entire stack
contents are copied to the heap whenever a continuation is captured. This simple strategy
is easy to implement and can be used for implementations with foreign language interface.
However, continuations with this strategy spend a lot of time and memory for their creations
and invocations, and this week point often discourages programmers from using first-class
continuations. We propose a lazy stack copying technique. The contents of the stack to copy
will be preserved on the stack until returning from the function that is capturing the continu-
ation. So we delay stack copying for a continuation until the function returns. We can avoid
stack copying if it is detected that the continuation became a garbage before the function
returns. In addition, we propose another technique, partial sharing of the copied stack, which
is realized by using the lazy stack copying technique. We applied these techniques to Scheme
interpreters and found that the proposed techniques improve runtime and memory efficiency
of programs that use continuations.
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Fig.1 Continuation capturing in the stack strategy.
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Fig.2 Continuation invocation in the stack strategy.
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(define (ctak x y z) (call/cc (lambda (k) (ctak-aux k x y z))))

(define (ctak-aux k x y 2z)
(cond ((not (<K y x)) (k 2z))
(else (call/cc

(ctak-aux k (call/cc (lambda (k) (ctak-aux k (- x 1) y 2)))
(call/cc (lambda (k) (ctak-aux k (- y 1) z x)))
(call/cc (lambda (k) (ctak-aux k (- z 1) x y))))))))
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Fig.12 The ctak program.
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