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Preface

This volume contains a selection of papers from the 5th International Conference
on the Practice and Theory of Automated Timetabling (PATAT 2004) held in
Pittsburgh, USA, August 18–20, 2004. Indeed, as we write this preface, in the
Summer of 2005, we note that we are about one month away from the tenth
anniversary of the very first PATAT conference in Edinburgh. Since those very
early days, the conference series has gone from strength to strength and this
volume represents the latest in a series of five rigorously refereed volumes which
showcase a broad spectrum of ground-breaking timetabling research across a
very wide range of timetabling problems and applications.

Timetabling is an area that unites a number of disparate fields and which
cuts across a number of diverse academic disciplines. While the most obvious
instances of timetabling occur in educational institutions, timetabling also ap-
pears in sports applications, transportation planning, project scheduling, and
many other fields. Viewing timetabling as a unifying theme enables researchers
from these various areas to learn from each other and to extend their own re-
search and practice in new and innovative ways. This volume continues the trend
of the conference series to extend the definition of timetabling beyond its educa-
tional roots. In this volume, seven of the 19 papers involve domains other than
education. Of course, educational timetabling remains at the core of timetabling
research, and the papers in this volume represent the full range of this area
including exam timetabling, room scheduling, and class rostering.

There are a number of particularly interesting aspects to the research pre-
sented in this volume. First, the variety of techniques being used to address these
problems is striking. In this book, there are papers exploring optimization, con-
straint programming, evolutionary algorithms, tabu search, fuzzy approaches,
and many other exact and heuristic methodologies. In many ways, timetabling
is an ideal testbed for algorithmic approaches. The strength of timetabling in this
regard revolves around a number of characteristics. First, timetabling problems
are difficult, even for small instances. It is not necessary to have 10,000 students
and 1,000 courses to lead to hard instances: even problems one-hundredth the
size can be difficult. But it is exactly problems of that size that are of practical
interest. Problems of practical interest are neither too large to be possibly solved,
nor too small to be trivial. They are “just right”: challenging, but possible. Fur-
thermore, there are a lot of data available, and much of those data are available
to academics. Finally, there are a number of different problem types available,
allowing for a rich field of problems to be addressed. Taken together, these char-
acteristics make timetabling an ideal domain for research on algorithms, and
this volume demonstrates this richness through the variety of novel timetabling
approaches that are explored and discussed.

Second, it is important to note how grounded in practice these papers are.
Most of the papers begin with a real-world problem to solve. It is this interplay
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between real practice and theory that gives timetabling its richness. These papers
are generally not about theoretical issues but are based on the need to create
real timetables. This gives an immediacy to this work that is uncommon in much
research.

The downside of this real-world aspect is a lack of standardization, leading
to many papers solving only slightly different problems. The third interesting
aspect of this volume is a growing interest in standardizing problem definitions
and creating robust, flexible definitions of general timetabling problems. This
trend is most obvious in the “General Issues” papers, but occurs in many other
papers in the volume. While grounding the work in practice, there is a growing
interest in generalizations.

Overall, we think this volume shows timetabling as a broad, important field
with a rich set of practical models, and a robust and growing set of solution
approaches. We thank the authors for their contributions, and are confident in
the continuing success of the PATAT conference series.

Conference Series

The Meeting in Pittsburgh was the fifth in the PATAT series of international
conferences. The first four conferences were held in Edinburgh (1995), Toronto
(1997), Constance (2000), and Gent (2002). Selected papers from these four
conferences appeared in the Springer Lecture Notes in Computer Science series.
The full references are:

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,
1996.

Edmund Burke and Michael Carter (Eds.): Practice and Theory of Auto-
mated Timetabling, 2nd International Conference, Toronto, Canada, September
1997, Selected Papers, Lecture Notes in Computer Science, Vol. 1408, Springer,
1998.

Edmund Burke and Wilhelm Erben (Eds.): Practice and Theory of Auto-
mated Timetabling, 3rd International Conference, Konstanz, Germany, August
2000, Selected Papers, Lecture Notes in Computer Science, Vol. 2079, Springer,
2001.

Edmund Burke and Patrick De Causmaecker (Eds.): Practice and Theory of
Automated Timetabling, 4th International Conference, Gent, Belgium, August
2002, Selected Papers, Lecture Notes in Computer Science, Vol. 2740, Springer,
2003.

The sixth conference will be held in Brno, Czech Republic, August/September
2006. See http://www.asap.cs.nott.ac.uk/patat/patat-index.shtml for informa-
tion on the conference series.
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Sylvain Piechowiak, Jingxua Ma, René Mandiau . . . . . . . . . . . . . . . . . . . 34

Distributed Choice Function Hyper-heuristics for Timetabling and
Scheduling

Prapa Rattadilok, Andy Gaw, Raymond S.K. Kwan . . . . . . . . . . . . . . . . 51

Transport Timetabling

A Hybridised Integer Programming and Local Search Method for
Robust Train Driver Schedules Planning

Ignacio Laplagne, Raymond S.K. Kwan, Ann S.K. Kwan . . . . . . . . . . . 71

Logistics Service Network Design for Time-Critical Delivery
Cynthia Barnhart, Su Shen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

University Course Timetabling

The University Course Timetabling Problem with a Three-Phase
Approach

Philipp Kostuch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

Minimal Perturbation Problem in Course Timetabling
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