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Development of Educational Constraint Programming
Environment by use of GUI Builder Tool

YUKA SAKURAIT! and SEIKOH NISHITA 2

Constraint programming is a programming paradigm where relations between
variables are declaratively stated in the form of constraints. There are many ap-
plications of constraint programming, for example, human resource allocation
problems and resource assignment problems in scheduling/planning systems.
In addition, Constraint programming has a capability to solve constraints and
find solutions satisfying the most number of constraints. A great deal of effort
has been made on application of constraint system. What seems to be lacking,
however, is the study on teaching materials on constraint programming. This
paper states a educational constraint programming environment named “G-
Cope”. G-Cope has GUI builder, and user write program of only constraint.
The other processing is automatically generated by G-Cope.

1. 0O0ad

0000000000000000000000000000000000000000
0000000D000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000O0ThingLab? O Skeleton® 00000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000000000

000000000000000000000000000000G-Coped0000OO
00G-Cope 0000000000 ODOOOOOOOOOOOOONONONDNOOOOOOOO
0000000000000000000000000G-Cope000000000ODOO
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
ooooo

2. 0boobOoobodabaaobaooda

gobooooooooooobooooboboobooooboooooboooooooo

21 O0O0O000O0OO0ODOOO
goooooobooobooooobooobooobooooboooooboboooboooooo
gooooooobbooooooooooooboobooooooooooooooooaa
goooboobooooooooooooooboobooooooooooooooooao
goooooooooooobooboboobooooboboOooooooooooooobonoa
obooooobooboooobobooooooooOoobo0oOooboboOooobooOobooOooo

e JO0OOOOODOO -00DOO

e JO0OOODOOODOOO

1000000000000

Graduate School of Engineering, Takushoku University
t200000000000D0

Department of Computer Science, Takushoku University

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

o JUUDDUOODDOUO :UbDbOUObDbbOODRDbDOO

e JUIUDDOODDOUO :0bDbOODbDbbOODbDbDOO

e JJ00ID0ODODODOUDLDO :00DO0OD200D0DODODO
gobodoobooooooobooooooooooooon
0000000000000 00000000%Y 00000000 100000000
0000 Java00OOOOO0OO0OO0OOOO Cream? 0000000000000 0OR
goboboooboooboodoooloo n000OO0OO0 100D00O0ODOOOOCOO 20000
gooobooodooooooooobooooobooooobboooobooOoobo 20 100000
goboooboooboodobo3sguoboouobooboobooobouoboOo 200000D0O
Ul1o00obooooboooooooooo
gl1ob0booobooooooooostoooooooobooooboboOobogo40000
roboboooooobooboboOo wcobooboooooOooobooboboOobbo 1100 100
goboosboob kuooooooooooooooooooooboooooboooooo
ooooooooooovoOviOv2O0O00000o0o00 netO0 00000020000 vO
Ovli00OO0Ov200000000000000 (27-3200)0000080000 var[0]
Ovar[ll] 000 var[4| 0 0000000000000 (D000 20000300000
0000000)01400000000000000000000000D0000O00O160
gobz20000000000000000000

22 000000O0DOOCOOOOODO

goooooo0oooboobOobob 200000

(1) ThingLab

O ThingLab O 1981 0 0000000000000 O00OO00OCOO0OOOOOO0OOOO
DDDDDDDDDDDDDDDDDDDDDThingLabDSmalltalk5)[||]|][||]|][||]
Ooo0o0O0000000O0ThingLabOOOOOOOOOOODOOOOOOOOOOODOO
gooooooocooocooooboooooobooouoooboobooooooboobooooooDooo
ooooog

(2) Skeleton

O Skeleton 0 200400 0000000000000 0O0OOOOOOOOOOOOOOO
OO0Skeleton 00000000 DOOOO0OOOOOODOOOOOOOOOODODOOOOO
0000000000000 00000000000000000 Skeleton 000000
OooOOO0O0OD0OD0O000000O0OExcelDOOOOOOO0O0O0O0O0O0OODODOODOOO

Vol.2010-CE-103 No.9
2010/3/6

1:public class Grape {

2: public static void main (String[] args) {
3 Network net = new Network();

4: IntVariable var[] = new IntVariable[10];
5: for (int i = 0; i < 10; i++) {

6 var[i] = new IntVariable(net, 1, 10);
7

8

9

}
sub(net, var[0], var[1], var([4]);
: sub(net, var[1], var[2], var[5]);
10: sub(net, var[2], var[3], var[6]);
11: sub(net, var([4], var[5], var[7]);
12: sub(net, var[5], var[6], var([8]);
13: sub(net, var[7], var[8], var[9]);
14: new NotEquals(net, var);
15:
16: Solver solver = new DefaultSolver(net);
17: for (solver.start(); solver.waitNext(); solver.resume()) {
18: Solution solution = solver.getSolution();
19: System.out.println(solution.getIntValue(var[0])
+ " " + solution.getIntValue(var[1])
+ " " + solution.getIntValue(var[2])
+ " " + solution.getIntValue(var[3]));
20: System.out.println(" " + solution.getIntValue(var[4])
+ " " + solution.getIntValue(var[5])
+ " " + solution.getIntValue(var[6]));
21: System.out.println(" " + solution.getIntValue(var[7])
+ " " + solution.getIntValue(var[8]));
22: System.out.println(" " + solution.getIntValue(var[9]));
23: System.out.println();
24: ¥
25: solver.stop();
26: )

27: public static void sub (Network net,
IntVariable vO, IntVariable v1, IntVariable v2) {

28: IntVariable max = vO.max(vl);

29: IntVariable min = vO.min(v1l);

30: IntVariable v = max.subtract(min);
31: new Equals(net, v, v2);

32: }

33:}

01 00ooooooooon
Fig.1 A Sample of The Constraint Program
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Fig.2 A Bunch of Grape Puzzle Fig.3 A Solution of The Bunch of Grape Puzzle
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public class Grape {
public static void main(String[] args) {
Network net = new Network();
intVariable var[] = new IntVariable[10];

for (inti=0;i <10;i++) {

varli] = new IntVariable(net, 1, 10);
}
sub(net, var[0], var([1], var[4]);
sub(net, var[1], var([2], var[5]);
sub(net, var[2], var[3], var[6]);
sub(net, var[4], var[5], var[7]);
sub(net, var[5], var[6], var[8]);
sub(net, var[7], var[8], var[9]);
new NotEquals(net, var);

Solver solver = new DefaultSolver(net);
for (solver.start(); solver.waitNext(); solver.resume()) {
Solution solution = solver.getSolution();
System.out.printIn(solution.getIntValue(var[0])
+ 7 ” + solution.getIntValue(var[1])
+ 7 ” + solution.getIntValue(var[2])
+” ” + solution.getIntValue(var[3]));
System.out.printin(” “ + solution.getIntValue(var[4])
+”” + solution.getIntValue(var[5])
+” ” + solution.getIntValue(var[6]));
System.out.printin(” “ + solution.getIntValue(var[7])
+” ” + solution.getIntValue(var(8]));
System.out.printin(” “ + solution.getIntValue(var[9]));
System.out.printin();
}
solver.stop();
}
public static void sub(Network net, IntVariable v0, IntVariable v1, IntVariable v2) { =
IntVariable max = v0.max(v1);
IntVariable min = v0.min(v1);
IntVariable v = max.subtract(min);
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new Equals(net, v, v2); —_—

}
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Fig.4 Constraint Program with Annotation
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public static void sub(Network net, T
IntVariable v0, IntVariable v1, IntVariable v2) {

IntVariable max = v0.max(v1);
IntVariable min = v0.min(v1):
IntVariable v = max.subtract(min);
new Equals(net, v, v2);

}
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Fig.5 Structure of G-Cope
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Fig.7 Appearance of Program Editor
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Fig.11 A Sample of Triangle Puzzle
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Table 1 Constraint making time of Triangle Puzzle
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