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This book, authored by Markus Roggenbach, Antonio Cerone, Bernd-Holger Schlingloff, Gerardo
Schneider, and Siraj Ahmed Shaikh, provides material for graduate and undergraduate courses in
software engineering for teachers that are willing to address the effective adoption of formal meth-
ods and tools for software design and formal verification, as well as for beginning PhD students.
The only prerequisite is some basic knowledge of mathematical notation as is typically taught in
the beginning of any bachelor curriculum in computer science.

The core of the book is structured in three parts, each containing a few independent chapters,
surrounded by an opening and a closing chapter. The opening Chapter 1 provides a general in-
troduction to what constitutes a formal method and it explores their role in software engineering
and industrial practice. The first part on languages is foundational and serves as a reference for
later chapters. Chapter 2 defines several logics that are commonly used in computer science for
specifying and analyzing systems and Chapter 3 presents the process algebra CSP tailored for
the modeling and analysis of concurrent systems. The second part on methods showcases the
general-purpose algebraic specification language CASL in Chapter 4 and discusses a formal (black
box) testing approach based on specifications in Chapter 5. The third part on application domains

discusses three concrete solutions based on formal methods to real-world problems in engineering
software. Chapter 6 describes a formal logic-based approach to the specification and (runtime)
analysis of (electronic, legal) contracts. Chapter 7 reviews formal logic and CSP-based approaches
to the specification and (cognitive, failure) analysis of systems involving interaction with users
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(human behaviour). Chapter 8 demonstrates the use of CSP for the design and verification of
security protocols, in particular authentication properties. Finally, the book is wrapped up in
Chapter 9 with a historical perspective on formal methods for software engineering, surveying
formal methods and tools and the key players that shaped the field.

The book is written in a highly accessible format; it contains way more examples (247) than defi-
nitions (63).1 The authors clearly are proud of this achievement, given that the book contains a list
of examples (and not a much more common list of figures). The examples, displayed in dedicated
environments and many of which fragmented throughout the chapters, concern applications of
formal methods to current challenges in software engineering. In particular, they address three
recent trends in engineering computer systems and software: pervasiveness, criticality, and user
centricity. Moreover, the use of tools is emphasized and explicitly supported by a website that
accompanies the book and which contains exercises and links to tools.2 Each chapter of the core of
the book contains an annotated bibliography, next to the usual scientific references, and a section
dedicated to current research directions, sometimes indicating the major conference series and
journals in the area. The choice of formal methods and tools used in the book is of course debatable,
but the choice made by the authors is reasonable and consistent: CSP is anticipated in Chapters 1
and 2, introduced in detail in Chapter 3 and used in applications in Chapters 7 and 8; CASL is
anticipated in Chapter 1, first introduced in Chapter 2, then in more detail in Chapter 4 and used
in Chapter 5; PAT is anticipated in Chapter 1, introduced in Chapter 2 and used in Chapter 7.

Actually, there are three more authors. Liam O’Reilly co-authored Chapter 4 and Hoang Nga
Nguyen co-authored Chapter 8, while John V. Tucker authored the final Chapter 9.

The authors set the bar high by expressing the “hope that their advocated approach of utilising
Formal Methods in software engineering will prove to be of advantage and become the new
standard.” The capitalization in this quote gives away the authors’ expertise. They are formal
methods experts rather than software engineers. This focus on formal methods is confirmed
by the nice Foreword provided by Manfred Broy, recipient of the 2018 FME Fellowship award3

conferred by Formal Methods Europe who—like me and the authors [2]—believes that “every
computer scientist needs to know formal methods.” [4] “Even more, software developers not being
aware of the various benefits of formal methods cannot be called computer scientists or software
engineers.” [1] And who hopes that “this book will also find interest by practical engineers to
give them some clue how formal foundations and rigorous methods could be combined to formal
methods to help them in their everyday development tasks.”

The authors conclude the book by advocating the use of formal methods in industry for engi-
neering dependable quality software, not limited to safety-critical applications, and by underlining
the fact that education in formal methods (thinking) is the key to achieve this. This is in line with
recent literature on the topic [1, 3, 5]. Finally, the authors express the hope that this book may help
advance the use of formal methods in software engineering practice through improved education.
I believe this is indeed the case. Teaching formal methods is often considered a challenge, not in the
least due to choice of formal methods and tools and accompanying examples to expose the students
to. This book offers a mathematical rigorous approach driven by concrete and appealing examples.
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