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Constraint Programming Approach for a Course Timetabling Problem

Chun-Sik Kim*, Junha Hwang™*

Abstract

The course timetabling problem is a problem assigning a set of subjects to the given classrooms

and different timeslots, while satisfying various hard constraints and soft constraints. This problem is

defined as a constraint satisfaction optimization problem and is known as an NP-complete problem.

Various methods has been proposed such as integer programming, constraint programming and local

search methods to solve a variety of course timetabling problems. In this paper, we propose an

iterative improvement search method to solve the problem based on constraint programming. First, an

initial solution satisfying all the hard constraints is obtained by constraint programming, and then the

solution is repeatedly improved using constraint programming again by adding new constraints to

improve the quality of the soft constraints. Through experimental results, we confirmed that the

proposed method can find far better solutions in a shorter time than the manual method.
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[I. Problem Description

1. Course Timetabling Process
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Fig. 1. General Timetabling Process

Table 1. Number of Subject and Professor per Semester

Total Professor
Semester | Subject Class .
Period | Full-time | Part-time
2016-1 22 56 160 13 4
2016-2 27 65 192 13 6
20171 23 53 155 14 5

2. Constraints
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2. CSP Model for the Timetabling Problem
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Fig. 2. An Example of Variable Expression
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Implementation of Hard Constraints
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if (prof.at(i).pf == 0) { // full-time professor
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for (int k = 0; k < prof.at(i).time_count; k++)
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Fig. 3. Source Code for C9

4. Implementation of Soft Constraints
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(b) Normalized score table of
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Coversion Formula :

(a) Score table of
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Fig. 4. An Example of Preference Score Table
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Algorithm Constraint Programming for Timetabling Problem
Solver : CP solver.
Solution @ Current solution.
Begin
Add all hard constraints to Solver
Solution = Solve the problem with Solver
While stopping condition is not met Do
Set Solution as a Starting Point for Sol/ver
Add a constraint [Sum of preference > Sum of
preference in Solution]
For each professor Do
Add a constraint [Sum of preference > Sum
of preference in Solution)
End For
Solution = Solve the problem with So/ver
End While
return Solution
End Begin
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Table 2. Experimental Results

€13 C13,C14
Semester | handwork
D, T D,T,TD D,T D,T,TD
2016-1 457 686 664 639 631
2016-2 668 906 906 796 813
2017-1 550 701 707 651 662

Fig. 5. lterative Improvement Search Algorithm for the
Timetabling Problem
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V. Conclusions
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