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Preface

This volume contains the proceedings of the 6th International Workshop on Formal
Techniques for Safety-Critical Systems (FTSCS 2018), held in Gold Coast on
November 16, 2018, as a satellite event of the ICFEM conference.

The aim of this workshop is to bring together researchers and engineers who are
interested in the application of formal and semi-formal methods to improve the quality
of safety-critical computer systems. FTSCS strives to promote research and develop-
ment of formal methods and tools for industrial applications, and is particularly
interested in industrial applications of formal methods. Specific topics include, but are
not limited to:

– case studies and experience reports on the use of formal methods for analyzing
safety-critical systems, including avionics, automotive, railway, medical, and other
kinds of safety-critical and QoS-critical systems;

– methods, techniques, and tools to support automated analysis, certification,
debugging, etc., of complex safety/QoS-critical systems;

– analysis methods that address the limitations of formal methods in industry
(usability, scalability, etc.);

– formal analysis support for modeling languages used in industry, such as AADL,
Ptolemy, SysML, SCADE, Modelica, etc.; and

– code generation from validated models.

The workshop received 22 regular paper submissions. Each submission was
reviewed by at least three referees. Based on the reviews and extensive discussions, the
program committee selected ten papers for presentation at the workshop and inclusion
in this volume. Another highlight of the workshop was an invited talk by César Muñoz
on the use of formal methods at NASA during the development of highly assured
software for unmanned aircraft systems.

Many colleagues and friends contributed to FTSCS 2018. We thank César Muñoz
for accepting our invitation to give an invited talk and the authors who submitted their
work to FTSCS 2018 and who, through their contributions, made this workshop an
interesting event. We are particularly grateful to the members of the program com-
mittee, who provided timely, insightful, and detailed reviews. We also thank the editors
of Communications in Computer and Information Science for agreeing to publish the
proceedings of FTSCS 2018 as a volume in their series, and Jin Song Dong for his help
with the local arrangements.

January 2019 Cyrille Artho
Peter Csaba Ölveczky
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Formal Methods in the Development
of Highly Assured Software for
Unmanned Aircraft Systems

(Invited Paper)

César Muñoz

NASA Langley Research Center, Hampton, USA

Abstract. Operational requirements of safety-critical systems are often written
in restricted specification logics. These restricted logics are amenable to auto-
mated analysis techniques such as model-checking, but are not rich enough to
express complex requirements of unmanned systems that involve, for example,
the physical environment. This talk advocates the use of expressive logics, such
as higher-order logic, to specify the complex operational requirements and
safety properties of unmanned systems. These rich logics are less amenable to
automation and, hence, require the use of interactive theorem proving tech-
niques. However, they enable the formal verification of complex numerically
intensive algorithms and the rigorous validation of their implementations. The
proposed approach is illustrated with two cases studies from NASA’s research
on Unmanned Aircraft Systems (UAS): Detect and Avoid Alerting Logic for
Unmanned Systems (DAIDALUS) and Independent Configurable Architecture
for Reliable Operations of Unmanned Systems (ICAROUS). DAIDALUS is the
reference implementation of detect and avoid for UAS in FAA DO-365.
ICAROUS is a software architecture built on top of DAIDALUS that enables
the development of autonomous UAS applications.
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