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Indefinite One-time Continuation

TSUNEYASU KoMIYAt and TAIICHI 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, coroutines
and multitasks. In stack-based Scheme implementations, continuations are implemented by
saving the contents of the control stack into the heap when a continuation is captured and
by restoring the control stack from the heap when the continuation is invoked. Therefore,
the operation of capturing and invoking continuations is heavy. In this paper, based on the
fact that each continuation is invoked only once in most applications, we propose indefinite
one-time continuations which can be invoked only once but which can be invoked at any time.
Using these continuations, we can improve performance of application programs of Scheme
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Table 1 Execution time of benchmarks.
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T 5720, call/cc il AT TT T LR EFT L&
21T, call/ioc 2 & AT UY T ATHAIE D Y
TONBRS v I OHEFH L UHE—ThiAL
THW/,

call/icc WIS, T XRTONRVF v~ 7|2
BWTcall/ece FHWV 2 & & X ) EITRR DTV, 45
W GCICET HHEHKIBICER S hTWwa 2 b
L. AL, BURS Y 7 2R, st
AE 9 T TVAENLTHA,
call/ioctl& % ctak iX call/ep D& & EIZIZFL
HREPELN TS, 2RI, callfioc it B ctak ©
12, BERIAER SN I10C BUTEOCIRUH SR 2
e, AF v 7 DAE=REs GRILT, call/ep
CRICEMER L TWBLDHTH D,

72, call/ce WA 5 call/ce’ DA —siAy F
BTN HBRBETH H/h s,

6. bW

AT, U LE—EICES 2, wokopy
5 TOIEUHE 2 & 5T & 2888 indefinite one-time
continuation #3EE L /. T O#kERIL, fEkoRkE s
HOWTERSNBIZLALDT OS5 A3 LCHEA
TE, 707 700N EYRETLI LN TE D,

Fh, ZoOMEIRES R EERT 2000
AR TH 5L, ML 35 5B ELUBROR Y OE
D—EERL7ZBDTH S, WL ZBL Y, UK
éﬂf%ﬁ%ﬁ@%ﬁﬁ%??ét,%ﬁ#ﬁmﬁw
HLTCICHIE TR S, LzdToT, PSdksdmso
MO LI RERECE T 5, BOBEEIL call/ce % H
WTERT LI EATELHY, call/ee 12 & B8k
R OFETXTEEC OISV, 22T,
BEOH: L & —FE IR o 2R T UL, call/ioc
THOWTHRICERTLIEPTE S, EE, $5
OIS HBIONT L A &1L, B8 % —BF L IRy
HE 2w,
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8 23277 XM IZE I < Scheme DE
BRER
Al BEHBEHK
E[(Eo EM] =
Apy . Ao .
newao € L —
EX(permute({Eg) § E*))
P
{(addframe-y
(Ae*y . ((Xe* . applicate (e* | 1) (e* 1) %)
(unpermute €*)),
newo))
updatel (new o |L) true o,
wrong “out of memory” o
E[(if Eo By E)] =
Apy . Ao .
newo € L —
E[Eo] p (addframe ~
(single (Aey . truish e —
E[E1]py, E[E2]pr), new o))
(update2 (new o |L) true o),
wrong “out of memory” ¢
Ef(set! T E)] =
Apy . Ao .
newo €L —
E[E] p (addframey
(single(Aey . assign (lookup p 1)
€
(send unspecified v)),
new o))
(update2 (new o | L) true o),
wrong “out of memory” o
EX[] = Xpy.send()y
E¥[Eo EX] =
Apy . Ao
newo €L —
(Ao’ .newo’' €L —
E[Eo] p
(addframe
' (single( ey .
EX[EX] p
(addframey
(Ae*y . send ({eo) § €*),
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newo'))),
newa))
(update2(new o’ | L) trueo’),
wrong “out of memory” o')
(update2 (new o |L) true o),
wrong “out of memory” o)
A2 BB Y
hold:L—+G—C
hold = Aayo . send{(o | 1)a | 1)yo
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