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Preface

This publication contains the proceedings of the Third NASA Formal Methods
Symposium (NFM 2011), which was held April 18-20, 2011, in Pasadena, CA,
USA. The NASA Formal Methods Symposium is a forum for theoreticians and
practitioners from academia, industry, and government, with the goal of identi-
fying challenges and providing solutions to achieving assurance in safety-critical
systems.

Within NASA, such systems include manned and unmanned spacecraft, or-
biting satellites, and aircraft. Rapidly increasing code size, as well as the adoption
of new software development paradigms, e.g., code generation and code synthe-
sis, static source code analysis techniques and tool-based code review methods,
bring new challenges and opportunities for significant improvement. Also gaining
increasing importance in NASA applications is the use of more rigorous software
test methods, founded in theory.

The focus of the symposium is understandably on formal methods, their
foundation, current capabilities, as well as their current limitations. The NASA
Formal Methods Symposium is an annual event that was created to highlight the
state of the art in formal methods, both in theory and in practice. The series was
originally started as the Langley Formal Methods Workshop, and was held under
that name in 1990, 1992, 1995, 1997, 2000, and 2008. In 2009 the first NASA
Formal Methods Symposium was organized by NASA Ames Research Center,
and took place at Moffett Field, CA. In 2010 the symposium was organized
by NASA Langley Research Center and NASA Goddard Space Flight Center,
and held at NASA Headquarters, in Washington DC. This year’s symposium
was organized by the Laboratory for Reliable Software at the Jet Propulsion
Laboratory / California Institute of Technology, and held in Pasadena CA.

The topics covered by NFM 2011 included but were not limited to: theorem
proving, logic model checking, automated testing and simulation, model-based
engineering, real-time and stochastic systems, SAT and SMT solvers, symbolic
execution, abstraction and abstraction refinement, compositional verification
techniques, static and dynamic analysis techniques, fault protection, cyber secu-
rity, specification formalisms, requirements analysis, and applications of formal
techniques.

Two types of papers were considered: regular papers describing fully devel-
oped work and complete results or case studies, and tool papers describing an
operational tool, with examples of its application. The symposium received 141
submissions (112 regular papers and 29 tool papers) out of which 38 were ac-
cepted (26 regular papers and 12 tool papers), giving an acceptance rate of 27%.
All submissions went through a rigorous reviewing process, where each paper
was read by at least three reviewers.



VI Preface

In addition to the refereed papers, the symposium featured three invited
talks and three invited tutorials. The invited talks were presented by Rustan
Leino from Microsoft Research, on “From Retrospective Verification to Forward-
Looking Development,” Oege de Moor from the University of Oxford in Eng-
land, and CEO of Semmle/Inc., on “Do Coding Standards Improve Software
Quality?,” and Andreas Zeller from Saarland University in Germany, on “Speci-
fications for Free.” The invited tutorials were presented by Andreas Bauer from
the Australian National University in Australia, and Martin Leucker from Insti-
tut fiir Softwaretechnik und Programmiersprache, Universitat zu Liibeck in Ger-
many, on “The Theory and Practice of SALT—Structured Assertion Language
for Temporal Logic,” Bart Jacobs from the Katholieke Universiteit Leuven in
Belgium on “VeriFast: A Powerful, Sound, Predictable, Fast Verifier for C and
Java,” and Michat Moskal from Microsoft Research, on “Verifying Functional
Correctness of C Programs with VCC.”

The organizers are grateful to the authors for submitting their work to NFM
2011 and to the invited speakers for sharing their insights. NFM 2011 would not
have been possible without the collaboration of the outstanding Steering Com-
mittee, Program Committee, and external reviewers, and the general support of
the NASA Formal Methods community. The NFM 2011 website can be found at
http://lars-lab.jpl.nasa.gov/nfm2011.

Support for the preparation of these proceedings was provided by the Jet
Propulsion Laboratory, California Institute of Technology, under a contract with
the National Aeronautics and Space Administration.

February 2011 Mihaela Bobaru
Klaus Havelund

Gerard Holzmann

Rajeev Joshi
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