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Preface

This volume contains the proceedings of the 15th International Conference on Formal
Aspects of Component Software (FACS 2018), held at Pohang University of Science
and Technology (POSTECH), Korea, during October 10-12, 2018.

Component-based software development proposes sound engineering principles and
techniques to cope with the complexity of present-day software systems. However,
many challenging conceptual and technological issues remain in component-based
software development theory and practice. Furthermore, the advent of service-oriented
and cloud computing, cyber-physical systems, and the Internet of Things has brought to
the fore new dimensions, such as quality of service and robustness to withstand faults,
which require revisiting established concepts and developing new ones.

The FACS series of events addresses the application of formal methods in all aspects
of software components and services. Formal methods have provided foundations for
component-based software through research on mathematical models for components,
composition and adaptation, and rigorous approaches to verification, deployment,
testing, and certification.

FACS 2018 received 32 regular and tool paper submissions. All but four submis-
sions were reviewed by at least three reviewers. Based on the reviews and extensive
discussions, the program committee decided to accept 12 regular papers and two tool
papers. This volume contains those 14 papers, an invited paper by Edward A. Lee, and
an abstract of an invited talk by Grigore Rosu.

Many colleagues and friends contributed to FACS 2018. We thank Edward A. Lee
and Grigore Rosu for accepting our invitations to give invited talks, and the authors
who submitted their work to FACS 2018. We are grateful to the members of the
program committee for providing timely and insightful reviews as well as for their
involvement in the post-reviewing discussions. We also thank the members of the
FACS steering committee for their useful suggestions. Finally, we thank Saron Kim
and Moonhyeon Jung for their assistance in organizing FACS 2018, and acknowledge
financial support from the Brain Korea 21 Plus program and the POSTECH Basic
Science Research Institute.

August 2018 Kyungmin Bae
Peter Csaba Olveczky
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Formal Design, Implementation
and Verification of Blockchain Languages
(Abstract of Invited Paper)

Grigore Rosu'~

! University of Illinois at Urbana-Champaign, USA
grosu@illinois. edu
http: //fsl.cs.illinois. edu/grosu
2 Runtime Verification, Inc., USA
grigore. rosu@runtimeverification. com

Abstract. Many of the recent cryptocurrency bugs and exploits are due to flaws
or weaknesses of the underlying blockchain programming languages or virtual
machines. The usual post-mortem approach to formal language semantics and
verification, where the language is firstly implemented and used in production
for many years before a need for formal semantics and verification tools natu-
rally arises, simply does not work anymore. New blockchain languages or
virtual machines are proposed at an alarming rate, followed by new versions
of them every few weeks, together with programs (or smart contracts) in these
languages that are responsible for financial transactions of potentially significant
value. Formal analysis and verification tools are therefore needed immediately
for such languages and virtual machines. We present recent academic and
commercial results in developing blockchain languages and virtual machines
that come directly equipped with formal analysis and verification tools. The
main idea is to generate all these automatically, correct-by-construction from a
formal specification. We demonstrate the feasibility of the proposed approach by
applying it to two blockchains, Ethereum and Cardano.

Keywords: Formal verification - Formal semantics - Blockchain

Links

Runtime Verification, Inc:
— http://runtimeverification.com
Smart contract verification approach and verified contracts:

— https://runtimeverification.com/smartcontract/
— https://github.com/runtimeverification/verified-smart-contracts

Supported in part by NSF grant CCF-1421575, NSF grant CNS-1619275, and an IOHK
(http://iohk.io) gift.
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X G. Rosu

Formally specified, automatically generated virtual machines for the blockchain:

— EVM: https://github.com/runtimeverification/evm-semantics
— IELE: https://github.com/runtimeverification/iele-semantics


https://github.com/runtimeverification/evm-semantics
https://github.com/runtimeverification/iele-semantics
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