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Abstract

A Template-based Interactive University Timetabling Support System

Yong Sk Chang - Yewon Jeong

University timetabling depending on the educational environments of universities is an NP-hard problem
that the amount of computation required to find solutions increases exponentially with the problem size. For many
years, there have been lots of studies on university timetabling from the necessity of automatic timetable gen-
eration for students' convenience and effective lesson, and for the effective allocation of subjects, lecturers, and
classrooms. Timetables are classified into a course timetable and an examination timetable. This study focuses
on the former.

In general, a course timetable for liberal arts is scheduled by the office of academic affairs and a course
timetable for major subjects is scheduled by each department of a university. We found several problems from
the analysis of current course timetabling in departments. First, it is time-consuming and inefficient for each de-
partment to do the routine and repetitive timetabling work manually. Second, many classes are concentrated into
several time dlots in a timetable. This tendency decreases the effectiveness of students' classes. Third, several
major subjects might overlap some required subjects in liberal arts at the same time slots in the timetable. In
this case, it is required that students should choose only one from the overlapped subjects. Fourth, many subjects
are lectured by same lecturers every year and most of lecturers prefer the same time slots for the subjects com-
pared with last year. This means that it will be helpful if departments reuse the previous timetables.

To solve such problems and support the effective course timetabling in each department, this study pro-
poses a university timetabling support system based on two phases. In the first phase, each department generates
a timetable template from the most similar timetable case, which is based on case-based reasoning. In the second
phase, the department schedules a timetable with the help of interactive user interface under the timetabling cri-
teria, which is based on rule-based approach.

This study provides the illustrations of Hanshin University. We classified timetabling criteria into intrinsic
and extrinsic criteria. In intrinsic criteria, there are three criteria related to lecturer, class, and classroom which
are al hard constraints. In extrinsic criteria, there are four criteria related to ‘the numbers of lesson hours' by
the lecturer, ‘prohibition of lecture alocation to specific day-hours' for committee members, ‘the number of sub-
jects in the same day-hour,” and ‘the use of common classrooms.” In ‘the numbers of lesson hours' by the lec-
turer, there are three kinds of criteria : ‘minimum number of lesson hours per week,” ‘maximum number of lesson
hours per week,” ‘maximum number of lesson hours per day.’ Extrinsic criteria are also al hard constraints except

* Department of e-Business, Hanshin University
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for ‘minimum number of lesson hours per week’ considered as a soft constraint.

In addition, we proposed two indices for measuring similarities between subjects of current semester and
subjects of the previous timetables, and for evaluating distribution degrees of a scheduled timetable. Similarity
is measured by comparison of two attributes-subject name and its lecturer-between current semester and a pre-
vious semester. The index of distribution degree, based on information entropy, indicates a distribution of subjects
in the timetable.

To show this study’s viability, we implemented a prototype system and performed experiments with the
real data of Hanshin University. Average similarity from the most similar cases of all departments was estimated
as 41.72%. It means that a timetable template generated from the most similar case will be helpful. Through
sensitivity analysis, the result shows that distribution degree will increase if we set ‘the number of subjects in
the same day-hour’ to more than 90%.

Key Words : Timetable, Case, Rule, Entropy
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