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Scheme, a dialect of Lisp, is a functional programming language. Scheme has a construct call /cc to support
continuation as first class object. This paper presents two compilation methods of Core Scheme, a subset of
Scheme, such that

1) the first method is the CPS method
2) the second method uses a class of Iterative Scheme programs with call/ce introduced
in this paper
We show that these two methods are equivalent, that is, they produce the same codes for a Core Scheme
program. We believe that the method of using Iterative scheme with call/cc processes some advantage over
the CPS method.
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— A[S)] ... A1[Sa]
(DELETE n+1 (envk))
(GOTO S)
SHT LXAORE, PEBUERL SO =—FETTH 5,
AI[(Sk Sl Sn)}
— Af[S1] ... Af[Sa)
(DELETE n+1 (env k))
ArU]
(let (z (call/cc Ak.(S kS, ... §5.))) T): SHT <ADEf,
z KRR LT L EETT 5 2 —F Ofilic 7 <A g0
5, TOTAEREy JICHEAH, SBERXE Y 7 KBAT
SRSV ¥ 7T D,
Arl(let (z (call/cc AE(S & Sy ... Sa))) T
—+ (PUSH-L I)
Ar[S1] ... At[Sa]
(GOTO S)
I: (bind z)
A;[T)
SHT LF KON, BBERIR SO=—FITTH 5,
Ar{(let (z (call/cc Me.(S k S1 ... Sa))) T))
— (PUSH-L 1)
Ar[Si] ... A;lSa]
ArlS]
I: (bind z)
AllT]
o EROEE X X v 7 s,
Ajlc] — (PUSH-C ¢)
@ PUSH-V TEROME 2 4 » 7 ICHIL,
Arlzr] — (PUSH-V (depth z))
Mezy . a1 RE v 7EBIENRTVE IXA L% L E

Ty, ..., oo ICHERAHD CARKRSEFTT 5,
Acl[Mkzy ... 2, T} — (initialize k (z; ... z,))
Ar{T)

49 : K LY Scheme 7' v 7 7 A b o a— ¥ HIRI A,



S5Kh3,
(define f Azy...zn.M)
35, (define f Akzy...za1e[M])
A f: (initialize k (z1 ... 2a))

Al [M]]

(define f Az;...zn.M)

CPS (define f Akzi ...z FIMIK)

Ze, f: (initialize k (z1 ... za))

Ac|FIM]K]
L& 2RX D, Core Scheme DEENK MICX LT
AL [M]] = Ac[FIMIK 2EHFREX v, 7L,
Ac[FIM]E] R MO CPS E#st O FIM]k % B
WLThrba—F 2T L2BHT 5,
COAFRDHER & LT, #5E LB Scheme 7 v J A

ORE CPS T 2 A% 11 IKEFT 5, EHC,
.

1. let LT LI D FEARBEFEAIC, let XX
BORES LA DEHEI B T L X REa v 7 4
Zaxz—YaveiLTHEL,

2. call/cc K XoTiRA bhBdavF 4=ax—Ta
VERTERY, avFi=az—varkEb
37 AR CEMTD

CEicko>TCPS E#HETS,
A[M]) = Ac[FIM]k) 2ERT 3 CiE, HED
Core Scheme DR, M ICK LCRZIFHINE L v,
Al[M]] = AcChL[M]] (1)
AclF[M]k] AclCelle[M]]]  (2)
T b Core Scheme DAEEORICT LT T &
ZRLTNS, _
(1) : #5E LY Scheme 7 v 7 7 LICEHA L THERK L 72
a—F & ¥BE LS Scheme 7 © 7 7 L %#H L7z CPS
Tar I ahbERLEa-FEELVC L
(2): EECPSERMUTER L2 —F &, BELH
Scheme 7 v 7 L %M L7 CPS 7' v 7 L bi

BMLZca—FEELwC &

TN OEHEIRREI 10 DX AT Y 7 LIGRLE,

(). 2 REDT vy 7 LOKE S CBET HFM
ECHAEND, (REMWICRE 10 DX AT 7 7 L5
“commute” T35 C EFRTL LICASD, )

5 &

Scheme DY 7 &y kTH5 Core Scheme 7 @7 T
Ll LT, BROFEREFFH L% call/cc X%
H- TREFRBICIOR T 545K LK Scheme 7" 1 7 5
L%EFK L., Core Scheme DERAI AT v 5 L
DLW 5L 7, BELWT vy T bbb/ —
Za—F gl 52, CPSHRic X3 a v e
BUa—F 2HERT5C ERRLE,

SR
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Core Scheme 1 #4555 LI Scheme
FursIhn TarIn
F o Ar

A
CPS 7 a7 9 "S> fF Tz s b a—F

B10: 2203 v RALVERRTEAT Y I 4

Ce[(k 5)]
Cil(if S Th T2))
Cul(let (= 5) T

Cil(let (z (0 S1 ... S))T)] = {
Cil(let (z (call/cc MK .(SK' Sy ... Sa))T)] =
Cil(SkS ... Sa) =

Dl = ¢

Dz} T

on

DiAkzy ...z, T}

(k D[S])
(if D[S] Ci[T1] Ck[T2])
(let (z D{S]) C«[T})

(O' kD[S1] ... D[Sa])
(0" (Ax.Cx[T]) D[S1] ... DISa])

T = (k z) DEHE
2 OB E

(D[S] (Ax.Ci[T]) D[$1] ... D[Sa])
(D[S] k D[S1}

... D[Sa])

Akzy ... 2, .Ci[T]
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