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main :-
queens (8, Qs), write(Qs), nl, fail.

queens(N,Qs) :-
range(1,N,Ns), queens(Ns,[],Qs).

queens([]1,Qs,Qs) .
queens (UnplacedQs,SafeQs,Qs) :-
select (UnplacedQs,UnplacedQs1,Q),
not_attack(SafeQs,Q),
queens (UnplacedQs1, [Q|SafeQs],Qs).
not_attack(Xs,X) :- not_attack(Xs,X,1).
not_attack([],_,_) :- !.
not_attack([Y|Ys],X,N) :-
X =¥= Y+N, X =¥= Y-N, N1 is N+1,
not_attack(Ys,X,N1).

select([X|Xs],Xs,X).
select ([Y|Ys], [Y|Zs],X) :- select(Ys,Zs,X).
range (N,N, [N]) :- !.
range (M,N, [M|Ns]) :-

M < N, M1 is M+1, range(M1,N,Ns).

01 NOOODOOODODOD (queens.pl)

000 O %PLCAFEDIR%¥plcafe. jar 0 Prolog Cafe
00000000000000000 jar0000*00
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ac.kobe_u.cs.prolog.builtin:cafeteria0 000
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0000o0ooo*o

Mac OS X, Linux 00O Unix OO OSOOOOOO
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$ java -classpath

"$PLCAFEDIR/plcafe. jar"
jp-.ac.kobe_u.cs.prolog.lang.PrologMain «
jp.ac.kobe_u.cs.prolog.builtin:cafeteria
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| ?- main.
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% 00000000
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| ?- halt.
bye
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00000 Prolog CafedOplcafe.jar 00000
Java 0O OODODOOOOOOPrologODOOOOOOO
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0000000 PrologOOO0OO queens.pl O Java
gboooooooooo
> mkdir work
> cd work
> java -classpath «
"%PLCAFEDIRY¥plcafe.jar"
jp.ac.kobe_u.cs.prolog.compiler.Compiler «
. .¥queens.pl
00000000000 jp.ac.kobe_u.cs.prolog.
compiler.Compiler OO 0OOO0O0OOOOOO0O0O0OO
..¥queens.plOOODOODO PrologDOOOOODODO
ooood
oooooooooooooOooooooooooon
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0000000000000 JavaOOOOOOOO
000000 Javad0O0000O0O0O0ODOOOOO
> javac -d . -classpath «
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UO0O0Oqueens.plU0000O00OO0O00OOOOO0O
gooobobboboooooobobooooobobooooda
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> java -classpath
".;%PLCAFEDIR/¥plcafe.jar"
jp.ac.kobe_u.cs.prolog.lang.PrologMain «
jp.ac.kobe_u.cs.prolog.builtin:cafeteria
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NOOOOOOOoOooooooooooooooooo
O0“[queens].”000000D00D0OOOOOOO
0000000000000 0000 “main.” 000
gobooboboobobooooog

gbobodobobotbbdbrmaindooooon
goboooboboobooboboobooboboooboo

> java -classpath
".;#PLCAFEDIR/¥plcafe.jar" -
jp.ac.kobe_u.cs.prolog.lang.PrologMain
main
OO0oooooooooooooonooboOon jaroD
gboboooooooogoooon
> jar cf
> cd ..
> java -classpath
"queens. jar;PLCAFEDIR)¥plcafe.jar"
jp.ac.kobe_u.cs.prolog.lang.PrologMain «
main
goooboooooobDbO plcafe.jar g
queens.jar0 000 jar 00000000 Owork OO
000000 JawalOODOOOOOOODOOOOOOO

. .¥queens. jar *.class
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e java_get_field(O, F, V): 000000 OO
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| ?- java_constructor(’java.awt.Frame’, X),
java_method(X, setSize(200,200), _),
java_get_field(’java.lang.Boolean’, ’TRUE’, T),
java_method (X, setVisible(T), _).

000000 NOOOOODOOoOOoOoooooOogdJava
ogodoooooooodooooobooooooao

0000 30000000 QueensFrame.java OO
OO000O0Oqueens.pl00000D0OO0OOCOOOCODOO
dddd0oooooooooooo

> javac QueensFrame.java

O00Oqueens.pl000000000000001

show :-
java_constructor (’QueensFrame’, Frame),
queens (8, Qs),
java_method (Frame, setQueens(Qs), _),
W = 1000,
java_method(’java.lang.Thread’, sleep(W), _),
fail.

goooboooooobboooooooboooooo

O0000000000000000000 QueensFrame.class

O00D0D0000JavaO classpathO0 00000000
goododooood

> java -classpath
".;%PLCAFEDIR/¥plcafe.jar"
jp.ac.kobe_u.cs.prolog.lang.PrologMain
jp.ac.kobe_u.cs.prolog.builtin:cafeteria
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import java.awt.*;
import java.util.Vector;

public class QueensFrame extends Frame {
QueensPanel queensPanel;

public QueensFrame() {
setSize (500, 500);
queensPanel = new QueensPanel();
add (queensPanel) ;
setVisible(true);

}

public void setQueens(Vector queens) {
queensPanel . setQueens (queens) ;

}
}

class QueensPanel extends Panel {
Vector gs = null;

public void setQueens(Vector queens) {
gs = queens;
repaint () ;

}

public void paint(Graphics g) {
if (gs == null)
return;
int ¢ = getSize() .height / gs.size();
Color[] bg = { Color.white, Color.gray };
for (int i = 0; i < gs.size(); i++) {
for (int j = 0; j < gs.size(); j++) {
g.setColor(bgl(i + j) % 21);
g.fillRect(i * c, j * ¢, c, ¢);
}
g.setColor(Color.orange) ;
int j = ((Integer)gs.get(i)).intValue()-1;
int d = ¢ / 10;
g.fill0val (i*c+d, j*c+d, c-2*d, c-2%d);

03 NOOOOOOOOOOOOO (QueensFrame. java)

04 NOOOOOOO

Term {abstract}
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IntegerTerm  DoubleTerm
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Term000000000D0DO0OOOODOOOOOOO
U000 uwnifyJ 000 JavaObjectTerm 0O OO OO
OO0 JavaOO0ODOOO PrologOODODODODOOOOO
000o00oo0ooUu0JawvalO0OO0OO0OO0OOOODOOOO
00000o0ooooooUdOPrologOOOOOOO
oono

413 JavaOO PrologO O 0O0O
JavaOOOOOOO PrologO O pO0OO0OOOOO

gogbobooboooo

(1) Prolog0 000000000 PrologControl O
Ooo000eODnoOOOO

(2) DO0ODOODOOOODOOD p0OOODOO*O
(3) DO0O0O0O0O0OD e0DOODOO

(4) Prolog0 000000 e000D0DODOOOODO
Op0O0000 a0 setPredicated OO OONO
goog

(5) e0D0DD callOODDDOODOODODOODOODOD
ooooooooOooooooooooooooo
oooooo

(6) e0000 redo00000DDOOODODOOOOO
oooooooOoOooooOooooooooooo
goood

00000 callOO0O redo0 000000000

PrologOOO0OOOOOOOOODOOOODBOOOO

oooooooo
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Oo0o0000 600000000000 toStringO

goboogobooobbooobboboooboooboo
O0000O0D (Queens.java) JO0DOODOOODOO

O Oclasspath 0 plcafe.jar 00 32000000

queens.jar 00000000 O0OOO
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import jp.ac.kobe_u.cs.prolog.lang.x*;

public class Queens {

static void queens(int n) {
PrologControl e = new PrologControl();
Predicate p = new PRED_queens_2();
Term argl = new IntegerTerm(n);
Term arg2 = new VariableTerm();
Term[] a = { argl, arg2 };
e.setPredicate(p, a);
for (boolean r = e.call(); r; r = e.redo()) {

System.out.println(arg2.toString());

}
}

public static void main(String[] args) {
queens(8) ;
}
}

0 6 JavaOO Prolog 0000 (Queens.java)

> javac -classpath «
"queens. jar;%#PLCAFEDIR/¥plcafe. jar"
Queens. java
O000Oclasspath00000000000O00O0O0O0O
ooooooOooooo

> java -classpath «
".;queens.jar;%PLCAFEDIR/¥plcafe.jar"
Queens
00000 Prolog Cafe000Java 0000000
Prolog0OO0OO0O0OO0O0OOOOOOOOOO
O0000O0OWebOODOOOODOOOO JavaDOO
00000 PrologOOOODOOOODOOOODOOO
O00000OProlog Cafe0 WebOOOOOOQOO
Prolog Cafe D00 OO0 applet DOO0OOOOOO
ooooooooooo

> cd }PLCAFEDIR%¥applet
> appletviewer Queens.html

414 OOO0OO0OOOOOOOOO
O00000 Prolog CafeD0O0OOOOOOOOON
00000 pd JavaOOODOO PREDp_n.javaO OO
OO0OOOOCOOOOOPREDpm.javaldDODO JavaO
cooboooooooooocooboooooa
goboooooooooobooooboboooboooo
0000 msgboxOOOOOOOOOO
JavaOOOOOOOOOOOOOODOOOODOO
00D0000D0“msgbox(L).” 00000000000
O000Omsgbox.pl0000032000000000O
00000000 PREDmmsgbox_1.javaU 000000
07000000 Javad 000000000 import
javax.swing.*; "0 1000000execOOOOODO
500000000 msghoxOOOOOODODODOO
ooboooooooooobooooobooboooboooo

import jp.ac.kobe_u.cs.prolog.lang.x*;
import jp.ac.kobe_u.cs.prolog.builtin.*;
import javax.swing.x*;

public class PRED_msgbox_1 extends Predicate {
Term argil;

public PRED_msgbox_1(Term al, Predicate cont) {
argl = al; this.cont = cont;

}

public PRED_msgbox_1() {}

public void setArgument(Term[] args,
Predicate cont) {
argl = args[0]; this.cont = cont;

}

public Predicate exec(Prolog engine) {
Term al = argl.dereference();
String msg = al.toString();
JFrame frame = new JFrame();
frame.setSize (300, 100);
JOptionPane.showMessageDialog(frame, msg);
return cont;

}

public int arity() { return 1; }

public String toString() {
return "msgbox(" + argl + ")";
}
}

07 000000 (PRED.msgbox_1.java)

OoOooooo JavalO0O0O0O0OO0OOOOOOOCOO
oooooooooooo
> javac -classpath «
".;%PLCAFEDIR/¥plcafe. jar" PRED_msgbox_1.java
OO00ODOclasspath 000000000000 0O00OO
cooboooooboboooboooooboooooobooboooon
0 “msgbox(’00000O).”000000000OODO
oooDoooooooooo

> java -classpath «
".;%PLCAFEDIRY¥plcafe.jar"
jp.ac.kobe_u.cs.prolog.lang.PrologMain
jp.ac.kobe_u.cs.prolog.builtin:cafeteria
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start (GO, Engine) :-

copy_term(GO, G),

java_constructor (
’jp.ac.kobe_u.cs.prolog.lang.PrologControl’,
Engine),

java_wrap_term((copy_term(G, G1), call(G1l)),

NewG) ,
java_method (Engine, setPredicate(NewG), _),
java_method (Engine, start, _).

in_success(Engine) :-
java_get_field(’java.lang.Boolean’, ’TRUE’,
True),
java_method(Engine, in_success, True).

in_failure(Engine) :-
java_get_field(’java.lang.Boolean’, ’TRUE’,
True),
java_method (Engine, in_failure, True).

ready(Engine) :-
java_get_field(’java.lang.Boolean’, ’TRUE’,
True),
java_method (Engine, ready, True).

result (Engine, Result) :-
java_method (Engine, next, Result).

cont (Engine) :-
java_method (Engine, cont, _).

stop(Engine) :-
java_method (Engine, stop, _).

join(Engine) :-
java_method (Engine, join, _).

sleep(Wait) :-
java_method(’java.lang.Thread’,
sleep(Wait), _).

08 U00O0U0OOUOO0OOOOODO (thread.pl)

O0D00000DD00ooodooooooooOd Pro-
logODOOOOOODOOOOOOODODOOODODOOO
000 PrologD 0O OODOOOOODOOOOOO

OOoo0o00o0oo0O00o000 soooooooood
goobbbooooooobobbbOd thread.pl U
gooboooobobouoboobouoboboo sbooo
00000000o0o0ooo0oo0ooggd classpath 00O
queens.jar0 00 32000000 jarO00O00O0OO0O

> java -classpath
"queens. jar;%PLCAFEDIR/¥plcafe.jar"
jp.ac.kobe_u.cs.prolog.lang.PrologMain «
jp-.ac.kobe_u.cs.prolog.builtin:cafeteria

| ?- [thread].
| ?- start(main, E1), start(main, E2),
join(E1), join(E2).
PrologD OO0 00O0DOOODOODOOOOOOOOO
DDDD(DDDDDDDDDDDDDDDDD)DDD

ooboboooooooooobooooboboooobooooo
0000000 (;)0000000DO0O0DODO0ODOOO
ob00000ooooooocobOOoOoOooooooonos
goooooooooooobon Eernge200ooon
coooooooocoobocooood

416 0O0OO0O0O0000

Prolog Cafe 00 0Java0 000000 OOOOOO
O000OPrologD 000000 OOOOODODOOOONO
O0000Prolog Cafe0 00000 jp.ac.kobe_u.cs.
prolog.builtin U0 0O0OOO0O00OOO0OOOOOODOO
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