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Foreword 

One testament to the maturing of a research field is the adoption of its 
techniques in industrial practice; another is the emergence of textbooks. Ac
cording to both signs, research in model checking is now entering its mature 
phase, some twenty years after almost entirely theoretical beginnings. It has 
been an exciting twenty years, which have seen the research focus evolve, 
like the business plan of a successful enterprise, from a dream of automatic 
program verification to a reality of computer-aided design debugging. 

Those who have participated in significant hardware designs or embed
ded software projects have experienced that the system complexity, and hence 
the likely number of design errors, grows exponentially with the number of 
interacting system components. Furthermore, traditional debugging and val
idation techniques, based on simulation and testing, are woefully inadequate 
for detecting errors in highly concurrent designs. It is therefore in such ap
plications that model-checking-based techniques, despite their limitations in 
the face of the exponential complexity growth, are making inroads into the 
design flow and the supporting software tools. 

This monograph, with its emphasis on skills, craft, and tools, will be of 
particular value, first, to the practitioner of formal verification, and second, 
as a textbook for courses on formal verification that -as, I believe, all courses 
on formal verification should- contain a significant experimental component. 
The selected model-checking tools are available to the public, free of charge, 
and are suitable for use in the classroom. The reader is exposed to a broad 
mix of different tools, from widely used, mature software to experimental 
tools at the research frontier, including programs for model checking real
time and hybrid systems. In this way, the book succeeds in providing both: 
a survey of established techniques in model checking, as well as a glimpse at 
state-of-the-art research. 

Berkeley, February 2001 Thomas A. H enzinger 



Preface 

This book is an introduction to model checking, a technique for automatic 
verification of software and reactive systems. Model checking was invented 
more than twenty years ago. It was first developed by academic research 
teams and has more recently been introduced in specialized industrial units. 
It has now proven to be a successful method, frequently used to uncover 
well-hidden bugs in sizeable industrial cases. Numerous studies are still in 
progress, both to extend the area covered by this technique and to increase 
its efficiency. This leads us to believe that its industrial applications will grow 
significantly in the next few years. 

The book contains the basic elements required for understanding model 
checking and is intended both as a textbook for undergraduate courses in 
computer science and as a reference for professional engineers. It may also 
be of interest to researchers, lecturers or PhD students wishing to prepare 
a talk or an overview on the subject. To increase his theoretical knowledge 
on model checking, the reader is invited to consult the excellent monograph 
Model Checking (MIT Press), by Clarke, Grumberg and Peled, which had 
not yet been published when the French edition of this book appeared. 

The first part of the book presents the fundamental principles underlying 
model checking. The second part considers the problem of specification in 
more detail. It provides some help for the design of temporal logic formulae 
to express classes of properties, which are widely used in practice. The third 
part describes, from a user's point of view, some significant model checkers 
freely available in the academic world. All of them have been used by the 
authors in the course of their industrial collaborations. 

This book was written by French researchers from Labomtoire Specification 
et Verification (LSV), a joint laboratory of Ecole Normale Superieure de 
Cachan and Centre National de la Recherche Scientifique. It is a revised 
translation of Verification de logiciels : Techniques et outils du model
checking, (Vuibert, 1999), a former French undergraduate/graduate textbook 
co-ordinated by Philippe Schnoebelen and written by Beatrice Berard, Michel 
Bidoit, Fran<;ois Laroussinie, Antoine Petit and Philippe Schnoebelen, with 
the help of Gerard Cece, Catherine Dufourd, Alain Finkel, Laure Petrucci 
and Gregoire Sutre. The French book was itself derived from a collaboration 
between the French Electricity Company (EDF) and the LSV. 
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