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Preface

This volume contains the papers presented at the 5th Symposium on Dependable
Software Engineering: Theories, Tools, and Applications (SETTA 2019) series of
conferences – held during November 27–29, 2019, in Shanghai, China. The purpose of
SETTA is to provide an international forum for researchers and practitioners to share
cutting-edge advancements and strengthen collaborations in the field of formal methods
and its interoperability with software engineering for building reliable, safe, secure, and
smart systems. Past SETTA symposiums were successfully held in Nanjing (2015),
Beijing (2016), Changsha (2017), and Beijing (2018).

SETTA 2019 attracted 26 submissions co-authored by researchers from 12 coun-
tries. Each submission was reviewed by at least three Program Committee members
with help from additional reviewers. The Program Committee discussed the submis-
sions online and decided to accept eight papers for presentation at the conference. The
program also included three invited talks given by Prof. Wang Yi from Uppsala
University, Sweden, Dr. Kuldeep S. Meel from National University of Singapore,
Singapore, and Haibo Chen from Shanghai Jiaotong University, China. The 4th
National Conference on Formal Methods and Applications in China was also
co-located with SETTA 2019 during November 30–December 1, 2019.

We would like to express our gratitude to the authors for submitting their papers to
SETTA 2019. We are particularly thankful to all members of Program Committee and
the additional reviewers, whose hard and professional work in the review process
helped us prepare the high-quality conference program. Special thanks go to our invited
speakers for presenting their research at the conference. We would like to thank the
Steering Committee for their advice. Finally, we thank the conference general chair,
Prof. Yuxi Fu, and the publicity chairs, Dr. Yu Pei and Dr. Tom van Dijk.

October 2019 Jun Sun
Joost-Pieter Katoen

Nan Guan
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The Rise of Model Counting: A Child of SAT
Revolution

Kuldeep S. Meel

School of Computing, National University of Singapore, Singapore

Abstract. The paradigmatic NP-complete problem of Boolean satisfiability
(SAT) is a central problem in Computer Science. The past 20 years have wit-
nessed a SAT revolution with the development of conflict-driven clause-learning
(CDCL) SAT solvers. Such solvers combine a classical backtracking search
with a rich set of effective heuristics. While 20 years ago SAT solvers were able
to solve instances with at most a few hundred variables, modern SAT solvers
solve instances with up to millions of variables in a reasonable time. The SAT
revolution opens up opportunities to design practical algorithms with rigorous
guarantees for problems in complexity classes beyond NP by replacing a NP
oracle with a SAT Solver. In this talk, we will discuss how we use SAT
revolution to design practical algorithms for one of the fundamental problems in
formal methods and artificial intelligence: model counting.
Model counting is a fundamental computational problem with applications in

diverse areas spanning neural network verification, reliability estimation,
explainable AI, probabilistic inference, security vulnerability analysis, and the
like. While counting has been studied extensively by theoreticians for the past
three decades. Yet, in spite of this extensive study, it has been extremely difficult
to reduce this theory to practice. We examine how the process of revisiting and
refining the theory to leverage the SAT revolution has led to the development
of the first scalable framework for model counting: ApproxMC [1–4].
ApproxMC1 can handle industrial-scale problem instances involving hundreds
of thousands of variables, while providing provably strong approximation
guarantees.

References

1. Chakraborty, S., Meel, K.S., Vardi, M.Y.: A scalable approximate model counter. In: Pro-
ceedings of CP (2013)

2. Chakraborty, S., Meel, K.S., Vardi, M.Y.: Algorithmic improvements in approximate
counting for probabilistic inference: from linear to logarithmic SAT calls. In: Proceedings of
IJCAI (2016)

3. Ivrii, A., Malik, S., Meel, K.S., Vardi, M.Y.: On computing minimal independent support and
its applications to sampling and counting. Constraints, 1–18 (2016)

4. Soos, M., Meel, K.S.: BIRD: Engineering an efficient CNF-XOR SAT solver and its appli-
cations to approximate model counting. In: Proceedings of AAAI (2019)

1 https://github.com/meelgroup/approxmc.

https://github.com/meelgroup/approxmc


Building and Updating Safety-Critical
Embedded Systems with Deterministic Timing

and Functional Behaviours

Wang Yi

Uppsala University, Sweden

Today, the functionality as well as economical value of industrial systems and prod-
ucts, such as cars, air planes, and medical equipment, is defined and realized by
software as embedded systems. Dynamical software updates are critical for security
updates, new features, and customization, but are not supported for today’s
safety-critical systems, since we lack techniques to guarantee that the updated system
remains safe.

In this talk, I will present a model for embedded systems with deterministic timing
and functional behaviours. The model provides a foundation for a new design paradigm
for building embedded systems which can be updated on demand dynamically, safely,
and efficiently over their operational life-time.
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