161 [ 0UUcontinuationl]

UO00O0O0O0Ogotol break,continuel I 0OOOOOOOOOOOO

goo U continuation goboobogoooboooo
gbooboooog gooobooboooobogoo co
goboooo:

int main(int argc, char** argv) {
printf("The result is %d.¥n", 1 + fact(10));
return 0;

}

gobooboobooooobooooobobobbooo0 —10obbboooobobog

ugbbooboaood
gobooboouobooboobooboobooobooboobooboobooooon

gobboooobboooobbooobbooobboooon

U program counter] [ gboboobobgobooooooooobooon
obobobobobobobobooboboobo
oond O gbooboobooobobooobooboboon

oboo0ooooooboobobobobob0dlcoroutinel D0 OODOOO
gbobooboobbooboobbooboo
gbooboboobuoobboobuobooboboobooon

61 DOOOOO

O00Ocontinuationd D00 000000000 O0OO0OO0OO
0000 Confhy

newtype K r a = K ( )

unK :: Kra->(C->r) >r
unkK (K c) = ¢

instance Monad (K r) where
return a =K ( )
Km) >k =K (\Nc->m N\ a->unkK (k a) c))
-- K, unk OO0O0O0OO
--m>=k=\c->m(\a->kac)

SO0 IO UN B W=

—_—

O0000 rO0“00”000a —>r00o00“0o0O0oOoOooO>™mOnooOn
O0Oreturn a0 0O0O0O0OcODO O0O0Om>=kO0O0O0O0cODO
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— O 001NN RN~

—_

QNN AW

gboobdbO\N a—>kacdOmO0000mO00000O0
gboooooogobobobooouobooobobobooboooooooboon
ubobooobooboobbooboobboobooo

6.2 UtilCont-O QO QddQd

UtilO break,continue D0 0000000 OExpr O 0000000 OO
000000000 0O0gete000O0OODOODOODOOOODOOODO
0000 ContTypenhy

data Expr = Const Target | Var String
| If Expr Expr Expr | While Expr Expr
| Let [Decl] Expr | Val Decl Expr
| Lambda String Expr | Delay Expr | App Expr Expr
--0O00000dvutilz0oon

| Begin [LabeledExpr] --goono
| Break -- break [
| Continue -- continue [J
| Goto String -- goto [J
deriving Show
type LabeledExpr = (Maybe String, Expr) -- 0000000

gbooooooobooboobon

Expr — ... | begin LabeledExprSeq

| break | continue | goto Var
LabeledExprSeq —  LabeledExpr end | LabeledExpr ; LabeledExprSeq
LabeledExpr — Expr | Var : Expr

gooooo

OO0 UtiContOOOOODOOOOODOOODOOO0ODODOO0ODOOODODOO
oorkgoboooboooo“cobogrbo«“b0rbbo0bn K (ST (WithIO s)
v) alO00DO00000b0o0o0obobdsgoonoooooon
0000 Confhs

newtype KST v s a = KST ((a -> WithIO s -> (v,WithIO s))
-> WithIO s -> (v,WithIO s))

unkST :: KST v s a -> (a -> WithIO s -> (v,WithIO s))
-> WithIO0 s -> (v,WithIO s)
unkKST (KST m) = m

UORSTOOOOOOOOOset0000onooOoonooonoooonoon
U000 Confhd

instance MyState (KST v) where
get p = KST (\ ¢ (s,i,0) -> c (fst (p s)) (s,i,0))
set p v KST (\ ¢ (s,i,0) -=> c OO (snd (p s) v,i,0))
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Programs/UtilCompiler/Cont.hs

—_— —

—_—

— O O 00 3O\ W

(O NS S

SOOI WUN B WN =

instance MyStream (KST v s) where
readChar = KST (\ ¢ (s,ch:i,0) -> c ch (s,i,0))
eof KST (\ ¢ (s,i,0) -> ¢ (null i) (s,i,0))
writeStr v = KST (\ ¢ (s,i,0) -=> c OO (s,i,0o ++ Vv))

abort :: (WithIO s -> (v,WithIO s)) -> KST v s a
abort r = KST ( )

O00O0Oset pvOOOOpOOOOOODOOvOODODOOOQOQOOOODOOO

00000000 D0abort r 00000000000 rO0000donoooOOnd

oo0ooooooooobooooooooooooooooooo
Const,Var,Let 000000 comp OO0 000000 DOODOOOOOOOO

000 O Goto, Break, Continue D D00 comp O OO0 O O0O0OO0OOOOO

0 0O 0O 0O ContCompiler.hg

comp (Goto 1) = mkGoto 1 "Q"
comp Break = mkGoto "_break" "QO"
comp Continue = mkGoto "_while" "_break"

mkGoto 1 v = TAppl (TVar "abort") (TAppl (TVar 1) (TVar v))

000 goto, break, continue 1 00000 OOOOODODOOOOO UtIO
Haskel OO0 O0O0O0O0O0O0OOOOOOO

UOO0oDutio | 000000 Haskelld

goto label | abort (label ())
break abort (_break ())
continue abort (_while _break)

U0 goto label,break U0 OIOIOOOOOUOOOOOOONOlabel, _break
oo ooooooD “00dd
0”’00000000 eontinue0 0000000 ODOOOO whiledOOO
0000000000000 _break 00 OO0O0OOOO

0000 while 0 do UDUO0O0O0OObreak O OOODODOODOOOOO
00odoooooooooooooooooo
0 0O 0O 0O ContCompiler.hg

comp (While el e2) = compWhile el e2

compWhile el e2 = TAppl (TVar "KST')
(TLambdal "_break"
(TLet [(PVar "_while", TAppl (TVar "unKST") body)]
(TAppl (TVar "_while") (TVar "_break"))))
where body = comp el ‘TBind‘ TLambdal "_b"
(TIf (TVvar "_b") (comp e2 ‘TBind‘ TLambdal "_"
(TAppl (TVar "KST") (TVar "_while")))
(TReturn (TVar "()'")))
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Ooooutio U000 00 Haskelld

while ¢ do ¢ | KST (\ _break ->
let KST _while = ¢ >>=\ _b ->
if _b then 7 >>=\ _ >
KST _while
else return ()

in _while _break)

0000 _break O 0000000 _while _break O
UbobOobobOobOobobobddidl break, continue
gbooaoo
OoODUIContODOOOOOOODOOODO cOoOobooOoO:

1 foo = \ y —> begin 1 int foo(int y) {

2 set xP 1; set yP y; 2 int x = 1;

3 while get yP > 0 do begin 3 while (y > 0) {

4 val x = get xP in 4

5 val y = get yP in 5 if (y == 10) break;
6 if vy == 10 then break 6 else if (y == 3) {
7 else if y == 3 then begin 7 y--; continue;
8 set yP (y — 1); continue 8 3

9 end else (); 9 X=X %y,

10 set xP (x % y); 10 y--3;

11 set yP (y — 1) 11 }

12 end; 12 return x;

13 get xP 13 }

14 end

000000000000 HaskelOOOOOOQOQOQOOO

1 foo = \y ->

2 set xP 1 >>=\ _ >

3 set yP y >>=\ _ ->

4 KST (\ _break ->

5 let KST _while

6 = get yP >=\y ->

7 if y > 0 then

8 get xP >>=\ x >

9 get yP >=\y ->

10 (if y == 10 then abort (_break ()) else
11 if y == 3 then

12 set yP (y - 1 >>=\ _ ->
13 abort (_while _break)

14 else return Q) >>= \ _ ->

15 set xP (x * y) >>=\ _ ->

16 set yP (y - 1) >>=\ _ ->

17 KST _while

18 else return ()

19 in _while _break) >>=\ _ ->
20 get xP
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00 fooO OO Integer -> KST a (Integer,Integer) a Integer 0 OO0
000oo0oooooooooooooooooogN as -> (a,s)ymooad

o0 e,0,"","HY0000000000O000O000
evalKST st s = fst (unKST st (\ a s -> (a,s)) (s,"",""))
O000000OevalKST (foo 9) (0,00 00000 0 OevalKST (foo

1D 0,00 0000000:9!=3628800

U000 gotoOUOUOOOOOOOODOOODOOO0DOOOODbegin0endd] N
gooD“00b0>0b00bbo0bbo0bbddlBegind0d0 O comp OO
gobooooooooobobobooboobbobooboooooboobooonon

O00agutic 000000 HaskellO
begin KST (\ _end -> let
1bll: s 1bl1l = \ _ -> unKST s; 1bl2
1bl2: 5 1bl12 = \ _ -> unKST s$, 1bl3
1b13: 3 1b13 = \ _ -> unkST §; _end
end in 1bl1 O)

Od s, s,s300000 goto 1bll,goto 1bl2,goto 1bl13 00000
000000 000obOododOHHaskellDOOOOOOOOOO 1b11,1b12,1b13
000000000000 O0o0000ooo0g 1bll,1bl2, 113000000
oooono

O00O0Oo0O UtiContOOOODOOODODODOOO cOooooono:

bar = \ _ —> begin 1 int bar(void) {
set xP 1; 2 int x = 1;
labell: 3 labell:
if get xP > 100 then goto label2 4 if (x > 100)
else (); 5 goto label2;
set xP (get xP * 2); 6 X=X %2
goto labell; 7 goto labell;
label2: 8 label2:
get xP 9 return x;
end 10 3}
O0000O0 HaskelOODOOOOOOOOOODODOO
bar = \ _ >
KST (\ _end ->
let labell = \ _ -> unKST
(get xP >>=\ x ->
(if x > 100 then abort (label2 ())
else return ()) >>=\ _ >
get xP >>=\ x ->
set xP (x * 2) >>=\ _ ->

abort (labell ())) label2
label2 = \ _ -> unKST (get xP) _end
in unKST (set xP 1) labell)

U0O00evalKST (bar Q) (0,00 00000000000 gooo
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0621 00 COO00O0O0O0ODO0O HaskelODOOOODOOODOOOOOOD

int hoge(int n) {
int i = 1, sum = 0;
while (i <= n) {
sum = sum + 1i;
if (sum > 21) {
sum = 0;
break;
3
i=1+1;
h
return sum;

}

UboobobOdgoto0000OOODODODODOOOODODODODO
uboboobobooboobobboobobooboobbooboaoboo

6.3 callccl O

0000000 callecc O Scheme 0 Ruby DD OO OOOOOOOODO
0000000000000 00000DO00OD0O0O0O0O000ddScheme 00
call-with-current-continuationO0O0O0OO0OO0O call/cc 00O 00 Scheme
oo «“-»0«“/o000bb00oodbpooobooooam

1 00000 thunk OO 0O0OOcallecc thunk 000 0ODOOOOO

OO0D000O0OO0Othunk 0OO00O0OOOthunk OOO0ODOO0OO
000doooooooooooooooodd=000000M callecOOO
00000oooooooooboobooD thank OO0 OO0OOOOOOOOO
thunk 0000000 callccOOOOODOOODODOOODOODOOOODODOOO
ood

baz = \ x —>
callcc (\ k —>
100 + (if x == 0 then 1 else k x))

oooboboobobdbpaz 000000 DOOOOODODODOODODO
__boooboo0o0O0paz 10000000 kOOO0O0O0OOOO 10000000
goooodooooooo _oddd

U0 callecODODOOOO0ODOODOtryUcatchODOOOO0OOO0O0OO0O0O0ODOO0

multlist = \ xs —>
let aux = \ xs —> \ k —> begin

set xP 1; set yP xs;

while not (null (get yP)) do
val vy = get yP in val n = head y in
if n == 0 then k 0 else

begin set xP (get xP * n); set yP (tail y);
writeStr "_";
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12
13
14
15
16

0NN RN =

write n
end;
get xP

end in
val result = callcc (\ k —> aux xs k) in begin

writeStr "; result_=_";

write result
end

gboooooooobooboboboooooooboboobobobbobobooo
O00multlistO00OO0OO0O0O  0OO00O0
Ub0obob0obobo0o00ob00obo0obOb callecclODOODODOODOO
Ubob0O00obobob0bUO0calleccODbOOooonooooonbooooD
gobooboobboobooboobon

6.4 [0O0O0O0OOcoroutinel]

ooooouooo2 bbb oooooooo
ooooooooobboboobooooooo

O0O000OOsubroutinel OO ODODOOODOOODOOOODOOOODOODO
gbobooooooooooooooooooooooooooooooo
goog

increase n k =
if n > 10 then ()
else begin writeStr " _i:"; write n;
increase (n + 1) (callcc k) end;
decrease n k =
if n < 0 then ()
else begin writeStr " _d:"; write n;

decrease (n — 1) (callcc k) end

gboo200000000D0

increase 0 (decrease 10)

gbooboobooobooobo

ogboooood

O0: 00000 UlDO0000 HaskelOOOODODOOODO
gooboobboobbooboboobobobobobobobOOcallecd
gboboobobooobobooboboobobooobooon
gooboboooboobobobooobuobooboooobooon
gbobboguobobooboobobuoboobboobooo
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gboboboobooboobobbobobooboobooooba
gobooboooooboobooonboo

00O Scheme O O O

(define (increase n k)
Af &G n10) ’0
(begin (display "_i:") (display n)
(increase (+ n 1) (call/cc k)))))
(define (decrease n k)
(f (<n® 'O
(begin (display ".d:") (display n)
(decrease (- n 1) (call/cc k)))))

O NN =

gbobobobobooooon

(increase 0 (lambda (k) (decrease 10 k)))

gboboboboboboboboboobo

0000 increase decreasel 00 2000 000000O0O0OOOOO0O
00o0oooooobooooobobo2000000000000000000
oo

00 calleccOOODOODODOODOOOOOOOOOOOOOONOO tryd catch
0000000000000 000callccOO0DOO0OnDoOoOononoononong
000o0o0ooo0oooooooooooooooooooooooooooo
oooooooooooooooa

6.5 callccOO0O

00000 UtiiContO calleccODOOODOODOODOODOOODOODOO
Ub00b000000000calleccOO0OO0OOoOOoDOobOOoDODODOD
0000 Confhy

callcc :: ((a -=> KST vsb) ->KSTvsa) ->KSTvs a
callcc h = KST (\ ¢ -> let k a =KST (\ d -> c a)

in unKST (h k) ©)
-- KST, unKST 0O OO0
--callcch=\c->1letka=\d->ca
-- inhkc

U0 calleccOO0O0OD0OO0DOO0DOOkOODOODOdOODODOODOODO
boboodchobOobOobobobobob

O00000D00Q0 callecOOOOOO UtilContO OO0 Haskell O callcc
gbooooboobogon

OoOoDutio | 000000 Haskelld

callcc m m >>=\ _X ->
callcc _x

00 Ohead, tail,null, not,show 00 100000000000000O0O
gbooooooooooooo
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O 01O\ N W=

0000 utio 00O 00D 00O HaskellO

funWithOneArg m | m >>= \ _x ->

return (funWithOneArg _x)

O0O00O0DOOCOO UtiContOOOUOO multlistO00OOOOOO0OODOO

U HaskelOOOOOOOOOOO

multlist = \ xs ->
let aux = \ xs ->
return (\ k ->

set xP 1 >=\ _ >
set yP xs >>=\ _ ->
KST (\ _break ->
let KST _while
= get yP >>=\y ->

if not (null y) then
get yP

get xP

>=\y ->
(if head y == 0 then k 0 else
>>= \ X ->
set xP (x * head y)

>>= \ ->

set yP (tail y) >>= \ ->

writeStr "." >>= \ ->

write Chead y)) >>= \ ->

KST _while
else return ()
in _while _break) >>= \ _ ->
get xP)
in callcc (\ k -> aux xs >>=\ _f >
_f k) >>= \ result ->
writeStr ";_result.=." >>=\ _ ->
write result
o000
evalKSTIO st s =
let (_,(_,_,0)) = unKST st (\ a s -> (a,s)) (s,"","™

in o

0000000 evalKSTIO (multlist [1,2,3,4,5]) (0,[1) O0O“ 12 3 4
5; result = 12000000

00 0evalKSTIO (multlist [1,2,3,0,4,5]) (0,[1) 0 “ 1 2 3; result
=0’000000000000000000000000O0O00O0O0O00O00O0

66 LUUdoooooooooon ...

gobooboboooooooooonoooobboboooooboboooon
Uo0o00boboboobioddd 210b0call/ccOdbuponooonooobon
gooobooooboboooboooooooD Bljoblavad 0 0OoooooonO
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