Preface

This volume presents a set of papers accompanying the lectures of the 14th
International School on Formal Methods for the Design of Computer, Commu-
nication and Software Systems (SFM). This series of schools addresses the use
of formal methods in computer science as a prominent approach to the rigorous
design of the above-mentioned systems. The main aim of the SFM series is to
offer a good spectrum of current research in foundations as well as applications
of formal methods, which can be of help for graduate students and young re-
searchers who intend to approach the field. SFM 2014 was devoted to executable
software models and covered topics such as variability models, automated analy-
sis techniques, deductive verification, and run-time assessment and testing. The
eight papers collected in the two parts of this volume represent the broad range
of topics of the school.

The first part is concerned with modeling and verification; it consists of five
papers. The paper by Bubel, Flores Montoya, and Hahnle focusses on ABS,
the Abstract Behavioral Modeling (ABS) language, and shows how resource
consumption analysis, deadlock detection, and functional verification work on
ABS models. Giachino and Laneve address recursive programs that admit dy-
namic resource creation and define a deadlock-detection algorithm based on a
generalization to mutations of the theory of permutations of names. The pa-
per by Abrahdm, Becker, Dehnert, Jansen, Katoen, and Wimmer surveys ex-
plicit and symbolic techniques for the computation and representation of prob-
abilistic counterexamples for discrete-time Markov chains and probabilistic au-
tomata. Gmeiner, Konnov, Schmid, Veith, and Widder illustrate how to in-
tegrate parametric data and counter abstraction, finite-state model checking,
and abstraction refinement in the setting of threshold-based fault-tolerant dis-
tributed algorithms. The paper by Amighi, Blom, Darabi, Huisman, Mostowski,
and Zaharieva-Stojanovski discusses the VerCors approach to concurrent soft-
ware verification, by showing the use of permission-based separation logic to
reason about multithreaded Java programs as well as kernel programs following
the Single Instruction Multiple Data paradigm.

The second part is about run-time assessment and testing; it contains three
papers. De Boer and De Gouw present a method for preventing, isolating, and
fixing software bugs, which is based on automated run-time checking of a com-
bination of protocol- and data-oriented properties of object-oriented programs.
The paper by Albert, Arenas, Gomez-Zamalloa, and Rojas overviews white-box
test-case generation techniques relying on symbolic execution, with emphasis on
an implementation in constraint logic programming and an extension to actor-
based concurrent software. Finally Lochau, Peldszus, Kowal, and Schaefer de-
scribe the activity of model-based testing for single systems and then review
techniques specific to software product lines such as sample-based testing and
variability-aware product line testing.



VI

We believe that this book offers a useful view of what has been done and
what is going on worldwide in the field of formal methods for executable software
models. This school was organized in collaboration with the EU FP7 project
Envisage, whose support we gratefully acknowledge. We wish to thank all the
speakers and all the participants for a lively and fruitful school. We also wish to
thank the entire staff of the University Residential Center of Bertinoro for the
organizational and administrative support.

June 2014 Marco Bernardo
Ferruccio Damiani

Reiner Hahnle

Einar Broch Johnsen

Ina Schaefer
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