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An Experimental Evaluation for An Educational
Constraint Programming Environment: G-Cope

YUkA SAKURAIT! and SEIKOH NisHITAT2

Constraint programming is a programming paradigm whose purpose is to
declaratively describe in the form of constraints and find values for given vari-
ables satisfying given constraints. We have proposed an educational environ-
ment for constraint programming named G-Cope and made an experiment. In
the last experiment, we measured time that takes to write a constraint pro-
gram as metrics. However, it was not enough to evaluate G-Cope, because the
time includes time to learn how to use G-Cope. Therefore, we made a new
experiment. This paper proposes the new experiment and its result. The ex-
perimental result of this experiment shows G-Cope foreshorten time for writing
the constraint program with significance level 0.05.
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Fig.1 The instance of the bunch of grape puzzle and one of its solution.
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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+4) {
var[i] = new IntVariable(net, 1, 10);
}
9: sub(net, var[0], var[1], var[4]);
10: sub(net, var[1], var[2], var[5]);
11:  sub(net, var[2], var[3], var[6]);
12: sub(net, var[4], var[5], var[7]);
13: sub(net, var[5], var[6], var[8]);
14:  sub(net, var[7], var[8], var[9]);
15: new NotEquals(net, var);

NI REWN 2

17: Solver solver = new DefaultSolver(net);
18: for (solver.start(); solver.waitNext(); solver.resume()) {
19: Solution solution = solver.getSolution();
20: System.out.printin(
solution.getIntValue(var[0]) + " " + solution.getIntValue(var[1])
+ " " + solution.getIntValue(var[2]) + " " + solution.getIntValue(var[3]));
21: System.out.printin(
" " + solution.getIntValue(var[4]) + " " + solution.getIntValue(var[5])
+ " " + solution.getIntValue(var[6]));

22: System.out.printin(
" "+ solution.getIntValue(var[7]) + " " + solution.getIntValue(var[81));
23: System.out.printIn(" " + solution.getIntValue(var[9]));
24: System.out.printin();
25: }
26: solver.stop();
27: '}
28:

29: public static void sub(Network net, IntVariable vO, IntVariable v1, IntVariable v2) {
30: IntVariable max = vO.max(v1);

31: IntVariable min = vO0.min(v1);

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

34: }

35:}
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Fig.2 A sample of the constraint program for the bunch of grape puzzle.
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public static void sub(
Network net, IntVariable v0,
IntVariable v1, IntVariable v2) {
IntVariable max = v0.max(vl);
IntVariable min = v0.min(v1);
IntVariable v = max.subtract(min);
new Equals(net, v, v2);
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Fig.3 The structure of G-Cope
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Fig.4 Property of a magic square puzzle
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Table 1 Time that takes to write a constraint program
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A 2:23:20 I 1:10:35
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