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Extended continuations for future-base parallel Scheme languages

Tsuneyasu KOMIYA and Taiichi YUASA
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A continuation represents the rest of a computation from a given point in the computation. Scheme,
a dialect of Lisp, provides a function to generate a continuation as a first class object. Using Scheme
continuations, we can describe various control structures such as non-local exits and coroutines.

The future construct, which provides the mechanisms of process creation and synchronization, is
supported in many parallel Scheme languages. However, the use of continuations in parallel environment
with the future construct causes problems. ‘

This paper presents these problems, and proposes an extension to Scheme continuations to make

them adaptable to parallel environment with the future construct.
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(define (estimate-my-turn-for-game f g-tree fuel some-fuel)

(let ((p (estimate-my-turn f g-tree fuel (lambda (x) ’dummy))))
(it *timeout*

(car p)
(begin (for-each (lambda (c) (future (c some-fuel))) (cddr p))
((cadr p) some-fuel)))))

(define (maxcar . lst)
(do ((1 (cdr 1st) (cdr 1))
(maxnum (caar 1st))
(clist (cdar lst) (append clist (cdar n»)
((null? 1) (cons maxnum clist))
(if (> (caar 1) maxnum) (set! maxnum (caar 1)))))

(define (estimate-my-turn f g-tree fuel cont)
(detine retry ())
(detine args ’())
(set! fuel (call/cc (lambda (k) (set! retry (lambda (x) (k x cont))) fuel)))
(cond ((empty? fuel) (list (f (car g-tree)) retry))
((null? (cdr g-tree)) (list (f (car g-tree)) retry))

(else
(call/cc (lambda (k)
(set! args

(cons (future
(estimate-his-turn f (cadr g-tree) (i~ fuel)

(lambda (x) (X x cont))))
(map (lambda (gt)

(future
(estimate-his—turn f gt (1~ fuel) (lambda (x) x))))
(cddr g-tree))))))
(apply maxcar args))))

(define (estimate-his-turn f g~tree fuel cont)
(define retry ’())
(define args ’())
(set! fuel (call/cc (lambda (k) (set! retry (lambda (x) (k x cont))) fuel)))
(cond ((empty? fuel) (list (-~ 1 (¢ (car g-tree))) retry))

((nul1? (cdr g-tree)) (list (- 1 (£ (car g-tree))) retry))
(else

(call/cc (lambda (k)
(set! args

(cons (future
(estimate-my-turn f (cadr g-tree) (1- fuel)
(lambda (x) (k x cont))))

(map (lambda (gt)
(future
(estimate-my-turn f gt (1- fuel) (lambda (x) x))))
(cddr g-tree))))))
(apply mincar args))))
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