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

setU 00000000 DOO0OOOKSTOOOOOOOOOOOOOOOOn
U000 Confhy

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
Programs/UtilCompiler/Cont.hs

—_—

(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 ( )

set pvOOOOpOOOOOOOOvOOOOOOQOOOOOOOOoOOO
O0OOabort r 00000000000 rO0000D0DO0O0O0OOOOODODOO0O
Oo0oooooooooobooooooooooon

Const,Var,Let 000000 comp OO0 00000 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))

goto,break,continue 000000000 OOOODOONO UtID Haskell O
O000000000000D00

UOO0oDutio | 000000 Haskelld

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

goto label,break U0 U00O0O0OOOOOOOOOOOO]label, _break 00O
0000000000000 “0booorg
O00O0OOcontinueJ 000000000000 whileOOOOOOOOOd
0000000o _break 00 OO0O0OOOO

while 0 do 00000 0OObreak 00D ODOOOOOOOOOOODODO
0oo0o0oooooooooooooa

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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foold OO Integer -> KST a (Integer,Integer) a Integer 0O 0O0O0OO
O00oOooooooDooooooooognoN as > (a,s)booooa

oce,e,"","Yyddoooooooodd
1 fst (unKST (foo 9) (\ a s -> (a,s)) ((0,0),"",""))
ooooo 0090 1Noooooooo _ 0o000mmOd: 9! =3628300

gotoUUDUODOUDOODOODODUOODDOUOObeginlendlODOOOO
Uo00”0b00bo0b00o0b0o0b0bO0dBegin0000 compOOO OO0
gbobgoobooboobboooobooboobboobooobooon

0O 0O00Outild 00000 0O Haskell[d
begin KST (\ _end -> let
1bll: s 1bll = \ _ -> unKST §; 1bl2
1bl2: s 1bl2 = \ _ -> unKST §, 1bl3
1b13: 3 1bl3 = \ _ -> unKST §3 _end
end in 1bll )

S1, 82,530 0000 goto 1bll,goto 1bl2,goto 1b1300000O0OM0
00000000000 OHaskellOOOODOOODOOODO 1bl1,1b12,1b1300
0000o0ooDo0000ooooooononO 1bll, 1bl2e, 11300000000
ooo

000000 UtiContOOOODOOOODOOOO cOoooooo:

1 bar = \ _ —> begin 1 int bar(void) {
2 set xP 1; 2 int x = 1;

3 labell: 3 labell:

4 if get xP > 100 then goto label?2 4 if (x > 100)
5 else (); 5 goto label2;
6 set xP (get xP * 2); 6 X=X %2

7 goto labell; 7 goto labell;
8 label?2: 8 label2:

9 get xP 9 return x;

10 end 10 1}

000000 HaskelOOOOOOOOOOODOOOO

1 bar = \ _ >

2 set xP 1 >=\ _ ->

3 KST (\ _end ->

4 let labell = \ _ -> unKST

5 (get xP >>=\ X ->
6 (if x > 100 then abort (label2 ())
7 else return ()) >>=\ _ ->
8 get xP >>=\ x ->
9 set xP (x * 2) >>=\ _ ->
10 abort (labell ())) label2
11 label2 = \ _ -> unKST (get xP) _end
12 in labell Q))

good
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fst (unKST (bar ) (\ a s -> (a,s)) ((0,0),"",""))

goooobogoo googd

0621 00 COUO0DOUUDD HaskelODDOUOODODOODOOOOOOD

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

}

6.3 callccll

callcc Scheme U RubyU D OO0 OOUODOOOOOOODOOOODOODO
U000000oU00oU0o0oU00oU00oU0O0dSchemed O call/ccOOOMM

1 00000 thunk J00O0O0Ocallec thunk OO0 0O OO0OO0ODOO

Ud0bDb0000thunk D00000Othunk O0O000O0O00OO0

gboogbobooboobbo0obuo0bu0b=000000M calleccODd

Ub00ob0ob0obobOobobO0b00thunk000000O0DODOODOO thunk
Ub0oob00 callecODOOO0OOOO0ODODOOOOOOO

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

oooooo0o0000baz 0000000 OOOOOOOOOOOOO O

ObOob00O0Obaz 10000000 kDO DOODOODO 1I00000000O

gooodoooooo _gdaoo
callecOOODOOD0OODODOtrylcatchOOOOO0O0OOO0O0OOOO

multlist = \ xs —>
let aux = \ xs —> \ k —> begin
set xP 1; set yP xs;
while not (null (get yP)) do begin
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 "_";
write n
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end
end;
get xP
end in
val result = callcc (\ k —> aux xs k) in begin
writeStr "; result_=_";
write result
end

gbooooooobobobooooooooboboobobOobobbDOoD
O00multlistO000O0O0O 0000
gboboobbooobbo0obboobbo0obibOU callecODOOO0O
Uboboo0oobobbobobbdbUcalleccOO0DOOOODODOODO
ugbboobooboobbooboooboooon

64 0UO0O0O0OOO coroutinel]

I I A I 0 e 0 e B e B e B e W B R W R W A N RN A
ooooooooobbbobooooooo

U0000OsubroutineD OO0 0000000000 OOOCDOODOO0ODOOODO
uboobooobobooboobboooboobbooobooobooooong
ooog

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

obooz200b00b00b0o

increase 0 (decrease 10)

gboboobogoog

000000 'Dincreased decrease 000 200000000000000
O000o0o0o0ouooooo0ouo200000o00ooooooooog
o0o0oo

00000 UO0O0OO000 Haskel 0O OOOO0OOO0OO0O0OO0O0O0O0O0OO0O0O0O0OOOOOO
000000000000 000 yoooooooooooO fix £= A x > f xx))
x> f x))0000000000000000000D000O000000OO00OO0O0OO00O0
00D00000o0oo0D000o0oo0o0o0oooo0ooo0oooDOoooo0ooooOoooOon
0000000000000 0000000000000ooo0ooO0o0oo0ooooOoooOon
Jo00o00o00000oo0DO0DOooOoooDoooooon

000Scheme 00O
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callecOOODOODOODODOODOODODODODODODOO tryD catcht O
UoboboooobbboobbbDcecallecc0OODOO0OOonOODOOOOnOOO
gbobgoboboboboooobooboboboooooobobobooooboon
gboooobooboobobod

6.5 callccOO0O

OOO0OD0O UtiiContO calleccODOOODOODOOODOODOOODOODOO
Ub0boo0obodbbdlcallccObboonoonobooboonbbOon
U000 Confhs

callcc :: ((a ->KSTvsb) ->KSTvsa) ->KSTv s a
callcc h = KST (\ ¢ -> let k a =KST (\ d -> c a)
in unKST (h k) ©)
-- KST, unKST 0O OO0
--callcch=\c ->letka=\d->ca
-- inhkc

callecO0DOO0ODO0ODOODOO kKkDOODOODdODOODODOODOO
obob0chobOobOobOobobOobon

O00000D00DO calleccOOOOOO UtilContO OO0 Haskell O callcc
gboooobooboogn

oooDutid | 000000 Haskelld

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

00 Ohead, tail, null, not,show 0 OO0 100000000000000O0O
gbooooooooooooo

O000utio U000 00O Haskelld

funWithOneArg m | m >>= \ _x ->
return (funWithOneArg _x)

0000000000 UtiContDOOOO multlistO00O0OOO00ODODOO
U HaskelOOOOOOOOOOO

(define (increase n k)
Af &Gni1®) ’0O
(begin (display "_i:") (display n)
(increase (+ n 1) (call/cc k)))))
(define (decrease n k)
GAf <n® ’0
(begin (display ".d:") (display n)
(decrease (- n 1) (call/cc k)))))

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

gobooooooooooboooooooo
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O 01NN Wi~

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 >>=\y —>
(if head y == 0 then k 0 else
get xP >>=\ 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

PPy
|

goog

let (_,(_,_,0)) = unKST (multlist [1,2,3,4,5])
(\ as ->(a,s)) (O,[D,"",") in o

o000 *“12345; result = 12000000000

let (_,(_,_,0)) = unKST (multlist [1,2,3,0,4,5])
(\ as -> (a,s)) (O,[D,"",") in o

oboo0o0d“123; result =00000000O00O0O0O0OOO0OOOOOODO
oboooooooooog

66 L0000 OoOooooooO ...

gobooooboobooboooonjooobbooboboooooobobooo
Uobo0oooboooR]ibcall/ccO0D0ODbOOOonDOooooooon
bobopoooboboboogpjoblavadl 00000000 Ocall/ccl
gboobooboooooobobooobooobobob0Ml0 meixv0 OO
ubobooobooobobooboooo
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