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Extended Continuations for Future-Based Parallel
Scheme Languages

TsuNevasu Komivat and Tancur Yuasat

A continuation represents the rest of computation from a given point. Scheme, a dialect
of Lisp, provides a function to generate a continuation as a first-class object. Using
Scheme continuations, we can express 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, continuations
of these languages are not powerful enough to describe parallel programs. This paper, pro-
poses an extension to Scheme continuations to make them adaptable to parallel environment
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based on the fuiure construct.
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M5icBd37avxAl, 9

(future (Fo &2 B’ OHEY)
(future (7o & X B’ DHLIEY)
ZFEFTL, ¥ntxX B &7uwX B ZHEKT 3,
FatR  SN—THBHEE S A ARG E &R
i3, Yrtx B’ L7 oex B 3fkEEER LTS
NEREDEELUTET. & SERIN LT
IR
(let ((pl (make-promise)))
(fork
(begin
(determine! pl {7 u & B’ DMERY)
(quit)))
pl)
LEMTHA LMD, Fuex B OBRYOFHES

(k1 x cl) l ,,,,,,,,,,,,, k1
cl 1‘\\(](2 x ‘?;T ________ k2

B 10 5k S hic ke DEIT ORT

Fig. 10 Control flow of extended continuation.
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fT-7c%%, promise pl ZZDEROETHRET S &
DWIOIMBETHE LbhE, IREFa kR « Sv—
FBONBAFERET 20, 7t XART o X
B! o€ B Ofkka
(future ({(F°m-&x B/ Ok (E)))
(future (2 B ik UB>))
VWA ETHOHT. coRit
(let ((p2 (make-promise)))
(fork (begin
(determine! p2
(7a+2 B Ok (E))
(quit)})
p2)
EEMTH S, ZORDEKRIZ, vk B Ok
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FTHENIBDTHB. LHrL7 e+ B Ok,
7ot B OBY DHEAIT-> %, promise p2 T
1375 < promise pl ZHEROMEICHEL, Fukzx%
WT4 3. TD® promise p2 IZREIN B T &8
724, p2 DREEFE>TCHEF B LRARNDET
b XN0 5, /- T, Multilisp Tl 4.3 Hiic;RL
T REARRT 5 ENTEI,
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(future ((F'm&x B’ O#kk> (fE))
EUTHUHTE, BRI hic o3l otz
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(define (all-queens)
(define sols
(map (lambda (j)
(future (8queen 1 0

(cons j ()
(cons j '())
(cons (- §) ONN
’(01234856T7)))
(call/cc
(lambda (exit)
(do O

((not (solution-exists? sols)) (exit #f))
{dolist (sol sols)

(if sol .

(print-solution (cdr sol))))

(set! sols

(map (lambda (sol)

(if sol
(future
(call/cc

(lambda (k) ((car sol) #f k))))

#£))
s01s))))))

(define (8queen i j column left right)
(cond ((= i 8)
(call/cc (lambda (k) (cons k column))))
((= j 8) #£)
((or (member j column)
(member (+ i j) left)
(member (- i j) right))
(8queen i (i+ j) column left right))
((8queen (1+ i) O
(cons j columm)
(cons (+ i j) left)
(cons (- i j) right)))
((8queen i (1+ j) column left right))))

(CERR 6 421 7 18 H3ZAY)
CPER 6427 7 14 HiRER)
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