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Preface

This volume is the third in an ongoing series of books that deal with the state
of the art in timetabling research. It contains a selection of the papers presented
at the 3rd International Conference on the Practice and Theory of Automated
Timetabling (PATAT 2000) held in Constance, Germany, on August 16-18th,
2000. The conference, once again, brought together researchers, practitioners,
and vendors from all over the world working on all aspects of computer-aided
timetable generation. The main aim of the PATAT conference series is to serve
as an international and inter-disciplinary forum for new timetabling research
results and directions. The conference series particularly aims to foster multi-
disciplinary timetabling research. Our field has always attracted scientists from
a number of traditional domains including computer science and operational re-
search and we believe that the cross-fertilisation of ideas from different fields and
disciplines is a very important factor in the future development of timetabling
research. The Constance conference certainly met these aims. As can be seen
from the selection of papers in this volume, there was a wide range of interesting
approaches and ideas for a variety of timetabling application areas and there
were delegates from many different disciplines.

It is clear that while considerable progress is being made in many areas of
timetabling research, there are a number of important issues that researchers

still have to face. In a contribution to the previous PATAT conference, George
M. White said:

If a single goal could be formulated to describe the aspirations of time-
tabling research groups, it would be this: An automatic timetabling sy-
stem should formulate complete descriptions of which students and which
teachers should meet, at what locations, at what times and should ac-
complish this quickly and cheaply while respecting the traditions of the
institutions and pleasing most of the people involved most of the time.!

This is discussing university course timetabling, but it also applies to other
timetabling application areas. One of the problems with many existing time-
tabling systems (from across the range of application areas) is that the system is
often tailored to the needs of a particular institution or user. However, one indi-
vidual organisation’s requirements are often very different from those of another
organisation in the same area. One of the themes of the Constance conference is

! George M. White and Junhan Zhang: Generating Complete University Timetables
by Combining Tabu Search with Constraint Logic. In: Edmund Burke and Michael
Carter (eds.): Practice and Theory of Automated Timetabling II, 2nd International
Conference, PATAT ’97, Toronto, Canada, August 1997, Selected Papers. Lecture
Notes in Computer Science, Vol. 1408. Springer-Verlag, Berlin Heidelberg New York
1998
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that the attempt to operate at a higher level of generality is becoming an ever
more important timetabling research direction.

A major feature of the 3rd PATAT conference was the diversity of papers
from a variety of timetabling fields. The PATAT conferences have always wel-
comed papers from across the timetabling spectrum but previous events have
attracted the majority of their contributions from the educational sector. In this
volume, other areas such as employee timetabling, sports timetabling, and trans-
portation timetabling are more strongly represented. Indeed, we have devoted a
section of the book to employee timetabling. This diversification motivated us
towards organising the whole volume around application areas rather than on
the solution methods and techniques employed (in contrast to earlier volumes).
This is because we think that people are usually more interested in one specific
timetabling sector than in a particular type of approach. We also include a sec-
tion on Practical Considerations and General Issues containing papers that are
of interest to all researchers and practitioners.

The Conference Series

The conference in Constance was the third in a series of international conferences
on the Practice and Theory of Automated Timetabling (PATAT). This volume
contains a selection of papers from that conference. The first conference was
held in Edinburgh in August/September 1995. Selected papers from this also
appeared in the Springer Lecture Notes in Computer Science series. The full
reference is

Edmund Burke and Peter Ross (eds.): Practice and Theory of Automated
Timetabling, 1st International Conference, Edinburgh, UK,
August/September 1995, Selected Papers. Lecture Notes in Computer
Science, Vol. 1153. Springer-Verlag, Berlin Heidelberg New York 1996.

The second conference in the series was held in Toronto in August 1997.
Selected papers from this appeared in

Edmund Burke and Michael Carter (eds.): Practice and Theory of Auto-
mated Timetabling II, 2nd International Conference, PATAT °’97,
Toronto, Canada, August 1997, Selected Papers. Lecture Notes in Com-

puter Science, Vol. 1408. Springer-Verlag, Berlin Heidelberg New York
1998.

The fourth conference in the series will be held in Ghent, Belgium, in August
2002. Future conferences will be held every two years. For further information ab-
out the conference series, contact the steering committee (whose members are li-
sted below) or see http://www.asap.cs.nott.ac.uk/ASAP /ttg/patat-index.html.
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A Multiobjective Genetic Algorithm for the
Class/Teacher Timetabling Problem

Marco P. Carrascol’® and Margarida V. Pato??3

! Escola Superior de Gesto, Hotelaria e Turismo, Algarve University,
Largo Eng. Sarrea Prado n.21, 8500 859 Portimao, Portugal,
pcarrasQualg.pt,

% Instituto Superior de Economia e Gestdo, Technical University of Lisbon,
Rua do Quelhas n.6, 1200 781 Lisboa, Portugal,
mpatoQiseg.utl.pt
% Centro de Investigagio Operacional, Faculdade de Ciéncias, University of Lisbon

Abstract. The drawing up of school timetables is a slow, laborious
task, performed by people working on the strength of their knowledge
of resources and constraints of a specific institution. This paper begins
by presenting the timetabling problems that emerge in the context of
educational institutions. This is followed by a description of the basic
characteristics of the class/teacher timetabling problem. Timetables are
considered feasible provided the so-called hard constraints are respected.
However, to obtain high-quality timetabling solutions, other conditions
should be satisfied in this case — those of soft constraints — which im-
pose satisfaction of a set of desirable conditions for classes and teachers.
A multiobjective genetic algorithm was proposed for this timetabling
problem, incorporating two distinct objectives. They concern precisely
the minimization of the violations of both types of constraints, hard and
soft, while respecting the two competing aspects — teachers and classes. A
brief description of the characteristics of a genetic multiobjective meta-
heuristic is presented, followed by the nondominated sorting genetic al-
gorithm, using a standard fitness-sharing scheme improved with an elitist
secondary population. This approach represents each timetabling solu-
tion with a matrix-type chromosome and is based on special-purpose
genetic operators of crossover and mutation developed to act over a
secondary population and a fixed-dimension main population of chro-
mosomes. The paper concludes with a discussion of the favorable results
obtained through an application of the algorithm to a real instance taken
from a university establishment in Portugal.

1 Introduction

In most educational institutions, the timetabling activity assumes considerable
importance. First, as a result of this task, a set of attributions determining
the entire daily activity of all the human resources involved, from students and
teachers to employees, is drawn up. Secondly, alongside, a pattern of the use
of the institution’s physical resources is defined. Rational management of such
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