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Preface

The Third World Congress on Formal Methods (FM 2019) took place during
October 7-11, 2019, in Porto, Portugal. The congress comprised nine conferences: the
23rd International Symposium on Formal Methods (FM 2019); the 29th International
Symposium on Logic-Based Program Synthesis and Transformation (LOPSTR 2019);
the 13th International Conference on Mathematics of Program Construction (MPC
2019); the 21st International Symposium on Principles and Practice of Declarative
Programming (PPDP 2019); the 19th International Conference on Runtime Verification
(RV 2019); the 26th International Static Analysis Symposium (SAS 2019); the 13th
International Conference on Tests and Proofs (TAP 2019); the 7th International
Symposium on Unifying Theories of Programming (UTP 2019); and the 13th Inter-
national Conference on Verification and Evaluation of Computer and Communication
Systems (VECoS 2019). The conference also included a Doctoral Symposium, an
Industry Day, 2 festschrifts, 16 workshops, and 5 tutorials. In total there were 630
registered participants from 43 countries, 381 presentations from 821 authors, 44
invited speakers, and 13 tool exhibitors. The 16 workshops emerged out of 18 work-
shop proposals. Three workshops, the Second International Workshop on Dynamic
Logic, New Trends and Applications (Dal.i 2019), the Third International Workshop
and Tutorial on Formal Methods Teaching (FMTea 2019), and the 5th Workshop on
Formal Integrated Development Environment (F-IDE 2019), had their proceedings
published separately. This two-volume book consists of the proceedings of the other 13
workshops.

Volume 1:

AFFORD 2019
The Third Workshop on Practical Formal Verification for Software Dependability
DataMod 2019
The 8th International Symposium From Data to Models and Back
FMAS 2019
The First Formal Methods for Autonomous Systems Workshop
FMBC 2019
The First Workshop on Formal Methods for Blockchains
FMIS 2019
The 8th International Workshop on Formal Methods for Interactive Systems

Volume 2:

HFM 2019
The First History of Formal Methods Workshop
NSAD 2019
The 8th International Workshop on Numerical and Symbolic Abstract Domains
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OpenCERT 2019
The 9th International Workshop on Open Community Approaches to Education,
Research and Technology
Overture 2019
The 17th Overture Workshop
Refine 2019
The 19th Refinement Workshop
RPLA 2019
The First International Workshop on Reversibility in Programming, Languages, and
Automata
SASB 2019
The 10th International Workshop on Static Analysis and Systems Biology
TAPAS 2019
The 10th Workshop on Tools for Automatic Program Analysis

The diversity of the workshop themes reflects the evolution that formal methods of
software development have taken since the first World Congress on Formal Methods in
1999 (Toulouse, France) and the second in 2009 (Eindhoven, The Netherlands). Each
workshop has its unique history and style that was left up to the workshop organizers to
maintain. We are pleased to have four workshops for the first time: FMAS, FMBC,
HFM, and RPLA. In total, 123 papers were accepted after a first round of reviewing for
the presentation at FM 2019. Of those, 108 were submitted for a second round of
reviewing after the congress and 68 selected for inclusion in these proceedings. The
workshop organizers ensured that all papers received at least three reviews. Nine
invited abstracts, two invited papers, and one workshop summary are included as well.

We are grateful to the workshop authors, the workshop organizers, the Program and
Organizing Committee members of the workshops, the local organizers, the sponsors
of the congress, and everyone else involved in the 34 events of the congress for the
concerted effort in putting together such a rich program.

Finally, we thank Springer for their immediate willingness to publish the collected
FM 2019 workshop proceedings in the LNCS series and their support in the editing
process.

May 2020 Emil Sekerinski
Nelma Moreira
José N. Oliveira
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