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Preface

This publication contains the proceedings of the 4th NASA Formal Methods
Symposium (NFM 2012), held April 3–5, 2012, in Norfolk, VA, USA. The NASA
Formal Method Symposium is a forum for theoreticians and practitioners from
academia, industry, and government, with the goal of identifying challenges and
providing solutions to achieving assurance in mission- and safety-critical sys-
tems. Within NASA, for example, such systems include autonomous robots,
separation assurance algorithms for aircraft, Next Generation Air Transporta-
tion (NextGen), and autonomous rendezvous and docking for spacecraft. Rapidly
increasing code size and emerging paradigms, such as automated code generation
and safety cases, bring new challenges and opportunities for significant improve-
ment. Also gaining increasing importance in NASA applications is the use of
more rigorous software test methods and code analysis techniques, 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 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. This year, the symposium was organized
by NASA Langley Research Center, and held in Norfolk, VA.

The topics covered by NFM 2012 included but were not limited to: theorem
proving, symbolic execution, model-based engineering, real-time and stochastic
systems, model checking, abstraction and abstraction refinement, compositional
verification techniques, static and dynamic analysis techniques, fault protection,
cyber security, 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 short papers describing
tools, experience reports, and work in progress or preliminary results. The sym-
posium received 93 submissions (66 regular papers and 27 short papers), of which
the committee selected 36 papers (26 regular papers and 10 short papers). All
submissions went through a rigorous review process.

In addition to the refereed papers, the symposium featured three invited
talks and a panel session. The invited talks were presented by Andrew Appel
from Princeton University, on “Verified Software Toolchain,” Patrick Cousot
from École Normale Supérieure, Paris, and New York University, on “Formal
Verification by Abstract Interpretation,” and Cesare Tinelli from the Univer-
sity of Iowa, on “SMT-Based Model Checking.” The panel, composed of Mike
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Lowry (NASA Ames), Klaus Havelund (NASA/JPL), and Ricky Butler (NASA
Langley), discussed the history and current application of formal methods at
NASA.

The organizers are grateful to the authors for submitting their work to NFM
2012 and to the invited speakers for sharing their insights. NFM 2012 would
not have been possible without the collaboration of the Steering Committee,
Program Committee, and external reviewers, and the general support of the
NASA Formal Methods community. Special thanks go to Raymond Meyer for
the graphical design of NFM 2012 visual material and the NFM 2012 website,
which can be found at http://shemesh.larc.nasa.gov/nfm2012/index.html.

January 2012 Alwyn Goodloe
Suzette Person
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