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Preface

This volume contains the papers presented at FMICS 2012, the 17th International
Workshop on Formal Methods for Industrial Critical Systems, taking place August
27-28, 2012, in Paris, France. Previous workshops of the ERCIM Working Group
on Formal Methods for Industrial Critical Systems were held in Oxford (March
1996), Cesena (July 1997), Amsterdam (May 1998), Trento (July 1999), Berlin
(April 2000), Paris (July 2001), Malaga (July 2002), Trondheim (June 2003),
Linz (September 2004), Lisbon (September 2005), Bonn (August 2006), Berlin
(July 2007), L’Aquila (September 2008), Eindhoven (November 2009), Antwerp
(September 2010), and Trento (August 2011). The FMICS 2012 workshop was co-
located with the 18th International Symposium on Formal Methods (FM 2012).

The aim of the FMICS workshop series is to provide a forum for researchers
who are interested in the development and application of formal methods in in-
dustry. In particular, FMICS brings together scientists and engineers that are
active in the area of formal methods and interested in exchanging their expe-
riences in the industrial usage of these methods. The FMICS workshop series
also strives to promote research and development for the improvement of formal
methods and tools for industrial applications.

The topics of interest include, but are not limited to:

— Design, specification, code generation and testing based on formal methods

— Methods, techniques and tools to support automated analysis, certifica-
tion, debugging, learning, optimization and transformation of complex, dis-
tributed, dependable, real-time systems and embedded systems

— Verification and validation methods that address shortcomings of existing
methods with respect to their industrial applicability, e.g., scalability and
usability issues

— Tools for the development of formal design descriptions

— Case studies and experience reports on industrial applications of formal
methods, focusing on lessons learned or identification of new research di-
rections

— Impact of the adoption of formal methods on the development process and
associated costs

— Application of formal methods in standardization and industrial forums

This year we received 37 submissions. Papers had to pass a rigorous review
process in which each paper received three reports. The international Program
Committee of FMICS 2012 decided to select 14 papers for presentation during
the workshop and inclusion in these proceedings. The workshop was highly en-
riched by our two invited talks given by Dimitra Giannakopoulou, NASA Ames,
USA, and Hubert Garavel, INRIA Grenoble Rhone-Alpes, France.



VI Preface

We would like to thank the local organizers Kamel Barkaoui, CNAM Paris,
and Béatrice Bérard, University Pierre et Marie Curie, for taking care of all
the local arrangements in Paris, the ERCIM FMICS working group coordina-
tor Radu Mateescu, INRIA Grenoble, for his fruitful discussions, and especially
Alessandro Fantechi, Universita degli Studi di Firenze and ISTI-CNR, Italy, for
inviting us to co-chair this workshop, EasyChair for supporting the review pro-
cess, Springer for the publication, all Program Committee members and external
reviewers for their substantial reviews and discussions, all authors for submitting
37 papers and all attendees of the workshop. Thanks to all for making FMICS
2012 a success.

August 2012 Mariélle Stoelinga
Ralf Pinger
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Three Decades of Success Stories
in Formal Methods

Hubert Garavel*
with contributions of Susanne Graf

INRIA/LIG — CONVECS team
655 avenue de I’Europe, 38330 Montbonnot St Martin, France
hubert.garavel@inria.fr
http://convecs.inria.fr/people/Hubert.Garavel

Abstract. This talk presents a selection of successful applications of
formal methods to real-life problems. Similar studies already appeared
in the scientific literature but are not, we believe, entirely satisfactory.
On the one hand, in the cumulative list of applications considered by
these studies, certain formal methods are over-represented while others
are not mentioned. On the other hand, the essential role of verification
tools is not always acknowledged as strongly as it should be.

To ensure a broader coverage of the diversity of formal methods,
we selected a set of thirty case-studies, while prior studies often limited
themselves to a dozen. These case-studies are distributed regularly over
the past three decades, one per year between 1982 and 2011.

We tried to give a balanced panorama of formal methods by featuring
different formal approaches (mathematical notations, theorem proving,
model checking, static analysis, etc.), different models of computations
(sequential, synchronous, asynchronous, timed, probabilistic, hybrid, etc.),
and different application domains (hardware, software, telecommunica-
tion, embedded systems, operating systems, compilers, etc.).

In our selection, we focused on practical applications of formal meth-
ods rather than theoretical results alone. Contrary to some other stud-
ies, we gave priority to repeatable experiments, privileging approaches
supported by software tools rather than “heroic” approaches relying on
pen-and-paper manipulation of mathematical symbols.

Obviously, exhaustivity is impossible as the number and diversity of
applications of formal methods cannot be reduced to a collection of thirty
samples. Also, we do not claim that our selection represents the “best”
case studies ever published, but simply that they correspond to pioneering
and inspiring work that the young generation should keep in mind.

* This study is part of a formal methods survey that has been funded by the German
Federal Agency BSI (Bundesamt fiir Sicherheit in der Informationstechnik) under
project 875 initiated and led by Dr. Anastasia-Maria Leventi-Peetz.



To Scale or Not to Scale: Experience with
Formal Methods and NASA Systems

Dimitra Giannakopoulou

NASA Ames Research Center, USA
dimitra.giannakopoulou@nasa.gov

Abstract. The safety-critical nature of aerospace systems mandates the
development of advanced formal verification techniques that provide de-
sired correctness guarantees. In this talk, we will discuss our experience
with the development and use of formal method techniques in the context
of aerospace systems. We will first provide an overview of approaches that
we have developed over the last decade for scaling exhaustive verifica-
tion through divide-and-conquer principles. In particular, we will present
learning-based frameworks for automatically generating component ab-
stractions. Such abstractions can be used for documentation, or more
efficient modular reasoning. In the domain of human-automation inter-
action systems, these abstractions can be used for human operators to
understand what to expect from their interactions with the system.

The techniques that will be presented use a variety of approaches,
including model checking, predicate abstraction, and symbolic execu-
tion. Despite the progress that we have made in developing and applying
sophisticated formal methods frameworks, the issue of scalability still re-
mains the Achilles tendon in this domain. We will discuss scalability and
the trade-offs that we have made in our work, as well as our perspective
for the future application of formal methods in industry.
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