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In a press release on 4 February 2008, the Association for
Computing Machinery announced that the 2007 A. M. Turing
Award would be given to three of the pioneers of Symbolic
Model-Checking; Edmund M. Clarke, E. Allen Emerson,
and Joseph Sifakis. The Press release continues by several
statements that motivate the assignment of the prize such as
“Their innovations transformed this approach from a theo-
retical technique to a highly effective verification technol-
ogy that enables computer hardware and software engineers
to find errors efficiently in complex system designs” and
the statement by ACM President Stuart Feldman saying that
“This is a great example of an industry-transforming technol-
ogy arising from highly theoretical research”. Needless to say
that the whole Formal Methods community and in particular
the International Workshop on Formal Methods for Indus-
trial Critical Systems (FMICS) considers the prize as a great
recognition of their incessant efforts on theoretical research
and on technology transfer of the resulting techniques to
industrial reality.

Besides the enormous progress that has been made over
the last decades in finding ways to efficiently encode the often
huge state space that models of industrial problems give rise
to, there has been much work on extending the technique to
allow also for the analysis of quantitative aspects of system
models. Examples of these extensions are the development of
real-time model checking techniques resulting in tools like
UPPAAL [10] and KRONOS [3], but more recently, also
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performance and dependability aspects can be analysed by
probabilistic and stochastic model checkers such as PRISM
[9] and MRMC [8].

The latter techniques even led to an interesting collabora-
tion between two fields of research that, up to very recently,
were completely separated: formal methods and performance
analysis. Each field used its own models, theory and tools.
The reciprocal interest in each other’s approaches has now
led to an improvement of analysis methods in both fields,
e.g. an approach on the reduction of the state space based on
optimal lumping of states has been shown to coincide with
strong Markovian bisimulation and the algorithms involved
in stochastic model checking have been able to take profit of
many efficient algorithms developed in the field of perfor-
mance analysis.

The extension of model checking covering also aspects of
performance analysis has also another advantage: it allows
for the integrated analysis of both qualitative and quantitative
aspects based on the same underlying system model. This is
an important step towards maintaining formal links between
different “views” on the system under analysis.

Although model checking can be used to analyse many
more system aspects nowadays, there remain an abundance
of new challenges to tackle in the future. Among those we
would like to mention recently proposed techniques to allow
for transient analysis of systems composed of huge numbers
of equal components sharing resources. These techniques
are based on the insight that process algebraic specifications
of such systems could be transformed into sets of ordinary
differential equations, abstracting from the identity of the
individual components and considering the number of com-
ponents that find themselves to be in a particular state as a
continuous rather than a discrete quantity [7].

Techniques that can be used to address properties of sys-
tems composed of many identical components that collabo-
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rate in some way would also be needed for the analysis of
industrial systems. As examples we like to mention the anal-
ysis of gossip protocols. These are protocols based on many
small processes distributed in a dynamic network that can be
used to spread information through the network. Questions
regarding the effectiveness, efficiency and reliability of such
protocols are far from easy to answer with current formal
methods techniques [16].

Similar kinds of challenges can be found in application
areas such as the analysis of intelligent swarms. In the tech-
nical sense, the term ‘swarm’ refers to a large grouping of
simple components working together to achieve some goal
and produce significant results. The use of swarm technol-
ogies has become of interest in a number of application
domains such as medical sciences, bioinformatics and space
applications [14].

A further challenging field of application of formal meth-
ods is that of human–computer interaction. Most services will
ultimately be accessed by human users, but also in the emerg-
ing field of pervasive computing implicit human interaction
with a surrounding continuously changing system
poses many unresolved design issues, where the interplay
of multiple humans and systems may easily lead to criti-
cal situations. The application of formal methods, including
model-checking techniques, has been proposed here in the
past (see e.g. [6]), but raised less attention than expected,
despite interesting results, such as for example the work by
John Rushby [15] on the analysis of mode-confusion by pilots
of aircraft with automatic flight control systems.

To remain in the realm of industrial applications, future
challenges for the application of model-checking approaches
can also be found in the ongoing development of the Service
Oriented Computing paradigm as ever more industries seek
to offer their software products in the form of services that
can be accessed over the Internet and which can be offered in
an uniform and integrated way with products of other com-
panies. Such a view requires a compositional approach to
the creation of products and services that can guarantee their
quality. Challenges such as composability of services, behav-
ioural and semantic conformance of processes, dynamic and
adaptive processes that can respond to dynamic changes of
the environment in which they function and the composition
of quality of service constraints are only some of the many
problems that need to be addressed if the Service Oriented
Paradigm is going to be a success [5,11].

In this context, it should not surprise that two of the four
contributions of this special section are indeed dedicated to
the use of model-checking techniques in industry. The first
contribution, by de la Cámara et al. [4], discusses how model
checking can be made suitable for the verification of C-code
that uses external functionality provided by an operating sys-
tem via APIs.

The second contribution, by Wijs et al. [17], uses model
checking to address scheduling problems and apply the tech-
nique to a Clinical Chemical Analyser used to automatically
analyse patient samples with the aim to improve the through-
put of the system by finding optimal schedules.

The third contribution, by Raffelt et al. [13], discusses
automatic techniques to obtain behavioural models of exist-
ing legacy software for which no formal specification of their
behaviour is available. The technique is based on automata
learning where finite state automata can be constructed based
on the observation of the system’s behaviour in its reaction
to test sequences.

The fourth contribution, by Mikáč and Caspi [12], illus-
trates on a case study how the industrially successful
SCADE/Lustre environment can be enhanced to support a
refinement-based development style. The Flush platform
additionally integrates a number of formal verification tech-
niques (including model checking, but also abstract inter-
pretation and theorem proving), that are helpful in proving
properties of the system and of the refinements.

The tenth edition of the FMICS workshop, from which
the articles in this special section have been selected and
subsequently extended, was held in 2005 in Lisbon and was
co-located with the ESEC/FSE conference. It also marked the
10 year existence of the FMICS working group which pro-
vided a good occasion for a reflection on the results obtained
and on the new and remaining open problems that form the
research challenges for the industrial application of formal
methods in the decade to come. The start of such a discus-
sion was provided by Jonathan Bowen and Michael Hinchey,
who, exactly 10 years after the publication of their much
cited opinion paper “Ten Commandments of Formal Meth-
ods” [1], presented their follow-up paper “Ten Command-
ments Revisited—A Ten-Year Perspective on the Industrial
Application of Formal Methods” as an invited presentation
at the FMICS05 workshop [2]. The paper re-examines the
original ten requirements (or “commandments”) that formal
developers should consider and discusses their validity in the
light of a further decade of industrial best practice. Many of
the commandments are shown to be as relevant to the current
status of formal methods as they were 10 years ago. This
is not to say that no progress has been made, on the con-
trary. For example, the issue of the selection of the appro-
priate notation for the specification of the problem at hand
has seen enormous developments. It has become clear that
no single notation will be suitable to address all aspects of
a complex system. This immediately raised the problem of
ways to combine different notations in more or less closely
coupled and in more or less formal ways. Directly related to
the choice of notation is also the kind of concepts that can be
addressed and the type of analysis and verification that can be
applied.
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The above discussed issues are only a few of the many
future challenges that the FM community is facing in the
next decade. A brief preface to this special issue would not
be the right place to pretend an exhaustive overview. We hope
nevertheless that you will find the articles in this issue inter-
esting and that it will stimulate you to join the future FMICS
workshop issues to share ideas with other researchers and
practitioners from industry and research institutions around
the world.

We thank all the members of the programme committee
and all the additional referees for their, sometimes repeated,
evaluation of the submitted papers.
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