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Call & Return

A
B
£1] call
\ 4
B(--+) [2]
[3] return v
\J
A
[1] B
call
\J
B(--+) [2]
\J
[3] ... return
v T AR B U BBl T B UEER




Continuation

Smalltak TIX7Av o 7O0—Yv & UTET
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Fumiya
Smalltalk ではブロッククロージャとして渡す

Fumiya


Fumiya


Fumiya


Fumiya
元々ここにあった物を持って行く

Fumiya
会社っぽい気分
上司が部下に仕事をどんどん投げる
問題が起きたときは上司に報告してね

Fumiya
こんな感じで、処理をどんどん投げていく


ARy MY RF—

L ZIE Javad 'O 5 AITE LT,
D4V NOEZBLKEEIR, VYV Ty bMIURFTF—ZERELTH S,
DY NDERE, TLT. AXYDMIL—=TIZAN> T,
DYy NDBEARYINDPETSIZL, BEFELAEAYRFT—DFBEXY v NIPEEIS S,

import java.awt.Button;

import java.awt.Frame;

import java.awt.event.ActionEvent;

import java.awt.event.ActionListener; R Tr—AERELT

public class ActionButton extends FrameGmplements ActionListeneB<—‘
{

ActionButton()
{

super("ActionButton™);
Button aButton = new Button("Exit"); | ® O O ActionButton
aButton.addActionListener(this);
this.add(aButton);
this.setSize(200, 100); Exit
this.setlLocation(100, 100);

this.setVisible(true);

} Jo—YrxllTavFq=aL—rav|LLTHET

public void actionPerformed(ActionEvent e)

{

System.exit(0);

1

public static void main(String[] arguments)

{

) new ActionButton(); ActionListener - >4 7 £ —AX#EXDIA$ & actionPerfomed (A
3 IR EZELLSFOEINEAYV|Y R) ZEE L ThEEbNS

e, CTOZOHWBENTWS 0, ENHIEENZHDH 574K
T, T5VWSBEERELLREEVWVETANNS
RDT, TOLSBEZTAETBZLDIC

EX7 o X

HEEEETESIHNTL A Y MTIEREVCDOS.,.,., EXISRAGEZERTIOTIEAEL T...
Javalzs T, 70—~ ()7 7 —~RMNI SRR BELEZEIFTIIEBRI. 2T2IXHDB

import java.awt.Button;

import java.awt.Frame;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;

public class ActionButton extends Frame C BRI

ActionButton() JB—YxElTayFr=at—ray el TRLAES ..

super("ActionButton™);
Button aButton = new Button("Exit");
aButton.addActionListener(
o Aetrontistener© ENDIEEN B DADD &S
public void actionPerformed(ActionEvent e) BofcDTE>EXDIEFYY
{

¥
1 © O O ActionButton

System.exit(0);

DN
this.add(aButton);
this.setSize(200, 100); Exit
this.setlLocation(100, 100);
this.setVisible(true);

1
public static void main(String[] arguments)

new ActionButton(Q);
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Fumiya
ActionListener インタフェースを取り込むと actionPerfomed (何かが起きたら呼び出されるメソッド) を実装してねと言われる

だが、この二つが離れているため、どれが呼ばれるか分からなくて、こういう構造は嫌だよねと言い出す人がいる
なので、下のような書き方をするように

Fumiya


Fumiya


Fumiya
ここはなくなった

Fumiya


Fumiya
どれが呼ばれるか分かるように
なったのでさっきよりはマシ

Fumiya


Fumiya
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Smalltalk ®ValueHolderZ R T& L 5. L > bR L.
HBEEZDODEIFELLAEZLETIR., TOAEEIRZ)ZRITL TR, LFHLTHEL. T hIEES (TR

sJo—YyllTavyFs=aL—avyeLTHELTWLS
/

| aButton |
Transcript clear.
aButton := ValueHolder with: false.
aButton compute:
Transcript
nextPutAll: aButton value printString;
nextPutAll: ' at ';
nextPutAll: Time now printString;
cr;
flush].
2 seconds wait.
aButton value: true.
2 seconds wait.
aButton value: false

® O O VisualWorks Personal [Users/aoki/Smalltalk/VisualWorks78ncW...
File System Browse Debug Painter Store Tools Window Help

MUK Rmeme & = @i
true at 05:29:29
false at 05:29:31

« qj: Not connected

gL L L CTORAE

Smalltalk(Z s L TlE, 72—~ xR T7 7 —~RAMNIZ SR THD
TS24 DN L—~FA VR —~T2—~2D7A7 5 ALIICE, #iFLLTORFENrBZHATLTL S

Smalltalk on VisualWorks

| aWindow aButton aView | |
aWindow := ScheduledWindow new. ©® O O ActionButton

aWindow label: 'ActionButton'.

aButton := ValueHolder with: false.

aButton compute:(TaWindow controller close].) Exit
aView := ActionButtonView model: aButton.

aView label: 'Exit' asText allBold asComposedText.

aWindow component: aView.

aWindow openIn: (100 @ 100 extent: 200 @ 100)

Smalltalk with Jun

| aWindow aButton | ©® O O ActionButton
aWindow := ScheduledWindow new.

aWindow label: 'ActionButton'.

aButton := JunButtonModel value: false visual: 'Exit' asText allBold. Exit

aButton action:([aWindow controller close].)
alindow component: aButton createButtonView.
aWindow openIn: (100 @ 100 extent: 200 @ 100)
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Prolog D& SiRE7OVZ IV RAIKKRT &
A

EE
............................................... >
[1] B
call
A\
B(---, [31, -+) [2]
[ ct-. 31 - return
: o \J
B2]PA[BINKREIL 2 £ F (S * [3]
BSHETHEES>TEFLTHZ: rewmdFdziedsl
(TS —BICETEN3B) : y
. Bl2]L LS AEOKDL Y (T
V= Cl22]&L w5 B AIEZ K3
e T DIRICABIDHEEEE TS C
: [22]
: A AR L Il
=74 —~>3avEITFSLOME O
: REIIO S IV ITAERTOWL
E [3]
: — Pt SEEREE D SRBXALIE L B
v (Resolver for Horn clause logic) v
HEZZETP>RDTTN. BLEZAEF LS BRIFRIERS &L
ZhEHFECTEINLOA. BREDP B ENFFALS, $2TE L Ely
ELETIRFERIELNELELESEFE, TCRESETLES L,
- 4=
FEHBE(T) s
EITHRIEET—HE
Continuation
| aTime |
aTime := Time now.
Transcript
nextPutAll: aTime printString;
cr;
flush

| aClosure aTime |

aClosure :=
[Transcript
nextPutAll: aTime printString;
cr;
flush]. "NEBRA—TEHRERNIRDEERT D, "
aTime := Time now.
aClosure value "HAERTT S, "

| aClosure aTime |

aClosure :=
[:time |
Transcript
nextPutAll: time printString;
cr;
flush]. "HEBRA-TERERVEVRBEERT S, "
aTime := Time now.
aClosure value: aTime "EEELTHIERTT S, "

| aClosure aContinuation aTime |

aClosure := [:time :continuation | continuation value: time printString].
aContinuation :=
[:string |
Transcript
nextPutAll: string;
cr;
flush].
aTime := Time now.

aClosure value: aTime value: aContinuation — "{E&#EZEL CHERERTT S, "



Fumiya
Prolog のような論理プログラミング風に示すと

Fumiya
違う方法で頑張って実行してみる
(エラー時に実行される)

Fumiya


Fumiya
実行結果は全て一緒


fE45E(2)

Continuation

| aValue aValueHolder |
aValue := 15 factorial.

aValueHolder := ValueHolder new. "{HZRIFTHA T o hEKES, "

aValueHolder value: aValue. "EERET D, "
aValue := aValueHolder value. "EERYET, "
Transcript

nextPutAll: aValue printString;
nextPutAll: ' at ';

nextPutAll: Time now printString;
cr;

flush

| aValue aClosure aValueHolder

aValue := 15 factorial.
aClosure :=
[:value |
Transcript

nextPutAll: value printString;
nextPutAll: ' at ';
nextPutAll: Time now printString;
cr;
flush].
aValueHolder := ValueHolder new.
aValueHolder compute: aClosure. "HRI=DEMNELIEE. COMBERTL TR, "

aValueHolder value: aValue

| aValue aContinuation aClosure aValueHolder

aValue := 15 factorial.

aContinuation :=
[:string |
Transcript

nextPutAll: string;

nextPutAll: ' at ';

nextPutAll: Time now printString;

cr;

flush]

yourself].

aClosure := [:value :continuation | continuation value: value printString].
aValueHolder := ValueHolder new.
aValueHolder with: aContinuation compute: aClosure. "HIR/=DEMELLZLE, OB E—BICIOHATERITL T, "
aValueHolder value: aValue

5452(3)

Continuation

| aClosure aValue |

aClosure :=
[in 1
lal
(n isInteger not or: [n negative]) ifTrue: [Aself error: 'boo!'].
a:=1

(1 to: n)do: [:i |l a:=a*1i]. "RIEELTNS, "
a yourself].
aValue := aClosure value: 10. "REREHET S, "
Transcript
nextPutAll: aValue printString;
nextPutAll: ' at ';
nextPutAll: Time now printString;

cr;
flush. "HEBRBZEEIC NS VROV T MIEERT, "
AaValue yourself — "fEZET D, "

| aContinuation aClosure |
aContinuation :=
[:value |
Transcript
nextPutAll: value printString;
nextPutAll: ' at ';
nextPutAll: Time now printString;

Flush. BERIER RS A0 YT LT
Aval ¥ EERETS, "] N ., e N
%Zhb\§ﬁé’né®?\ Ei{é@ self halt [EET 70

aClosure :=
g joontnuatten | BIOX Yy RTEBEVWOT, BOHLTOXY v RICIBINES
(n isInteger not or: [n negative]) ifTrue: [Aself error: 'boo!'].
a:=1.

(1 to: n) do: [:i | a:=a*1i]. "RIEELTLS, "

continuation value: a].
aClosure value: 10 value: aContinuation. "RBREMHETIMVEMRERETRITT S,
self halt  "ZZRRTENDH &I
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c
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a

Fumiya
b

Fumiya
c
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b

Fumiya
a
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Fumiya
これが実行されるので、最後の self halt は実行されない
(別のメソッドではないので、呼び出し元のメソッドに処理が返る)

Fumiya



S L0 IE(1)

CPS : Continuation Passing Style

| aClosure aValue |
aClosure :=
L
|
(n isInteger not or: [n negative]) ifTrue: [Aself error: 'boo!'].
a :=n isZero ifTrue: [1] ifFalse: [(aClosure value: n - 1) * n]. "BIRL T\,
a yourself].
aValue := aClosure value: 10.
Transcript
nextPutAll: aValue printString;
nextPutAll: ' at ';
nextPutAll: Time now printString;
cr;
flush.
AaValue yourself

n |
al

| aContinuation aClosure |
aContinuation :=
[:value |
Transcript
nextPutAll: value printString;
nextPutAll: ' at ';
nextPutAll: Time now printString;

cr;
flush.
Avalue yourself].
aClosure :=
[:n :continuation |
(n isInteger not or: [n negative]) ifTrue: [Aself error: 'boo!'].
n isZero
ifTrue: [continuation value: 1]
ifFalse: [aClosure value: n - 1 value: [:a | continuation value: a * n]]. "BRTCTHEZEELTWS, "
self halt  "ZIHARFTENBI &N "],
aClosure value: 10 value: aContinuation. "REREHET IRV EMGRREETRITT S, "

self halt "IIMRITEINB I EME AN

INZPHTELTVNDDT, EALEAEEFE>TLDIREE
££ U < IE. KSU, KSU-High, High, Class page4, page43 =8 13

EMBRIECORICE>TWS

]

LR IE(2)

"factorial by CPS (Continuation Passing Style)"

| con@ |
cond :=
[:a0 |
| conl
conl :=
[:al
| con2 |
con2 :=
[:a2 |
| con3 |
con3 :=
[:a3 |
| con4 |
cond :=
[:04 |
| con5 |
con5 :=
[:a5 |
| con6 |
con6 =
[:a6 |
| con7 |
con7 :=
[:a7 |
| con8 |
con8 :=
[:a8 |
I con9 |
con9 :=
[:a9 |
| conl0 |
conld :=
[:value |
Transcript

nextPutAll: value printString;
nextPutAll: ' at ';
nextPutAll: Time now printString;
cr;
flush.
Avalue yourself].
conl® value: a9 * 10].
con9 value: a8 * 9].
con8 value: a7 * 8].
con7 value: a6 * 7].
con6 value: a5 * 6].
con5 value: a4 * 5].
con4 value: a3 * 4].
con3 value: a2 * 3].
con2 value: al * 2].
conl value: a@ * 1].
con@ value: 1

14
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Fumiya
これを継続で渡しているので、どんどんと溜まっている状態
詳しくは、 KSU, KSU-High, High, Class page4, page43 を参照

Fumiya


Fumiya
実行過程はこの様になっている
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