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—— Abstract

Kleene algebra with tests (KAT) is an algebraic framework for reasoning about the control flow of
sequential programs. Hoare, Struth, and collaborators proposed a concurrent extension of Kleene
Algebra (CKA) as a first step towards developing algebraic reasoning for concurrent programs.
Completing their research program and extending KAT to encompass concurrent behaviour has
however proven to be more challenging than initially expected. The core problem appears because
when generalising KAT to reason about concurrent programs, axioms native to KAT in conjunction
with expected axioms for reasoning about concurrency lead to an unexpected equation about
programs. In this talk, we will revise the literature on CKA(T) and explain the challenges and
solutions in the development of an algebraic framework for concurrency.

The talk is based on a series of papers joint with Tobias Kappé, Paul Brunet, Bas Luttik,
Jurriaan Rot, Jana Wagemaker, and Fabio Zanasi [1, 2, 3]. Additional references can be found on
the CoNeCo project website: https://coneco-project.org/.

2012 ACM Subject Classification Theory of computation — Formal languages and automata theory
Keywords and phrases Kleene Algebra, Concurrency, Automata

Digital Object Identifier 10.4230/LIPIcs.FSTTCS.2019.6

Category Invited Talk

Supplement Material Additional references can be found on the CoNeCo project website:
https://coneco-project.org/.

Funding Alexzandra Silva: Research supported by ERC starting grant Profoundnet (679127).

—— References

1 Tobias Kappé, Paul Brunet, Bas Luttik, Alexandra Silva, and Fabio Zanasi. Brzozowski
Goes Concurrent - A Kleene Theorem for Pomset Languages. In Roland Meyer and Uwe
Nestmann, editors, 28th International Conference on Concurrency Theory (CONCUR 2017),
volume 85 of Leibniz International Proceedings in Informatics (LIPIcs), pages 25:1-25:16,
Dagstuhl, Germany, 2017. Schloss Dagstuhl-Leibniz-Zentrum fuer Informatik. doi:10.4230/
LIPIcs.CONCUR.2017.25.

2 Tobias Kappé, Paul Brunet, Jurriaan Rot, Alexandra Silva, Jana Wagemaker, and Fabio
Zanasi. Kleene Algebra with Observations. In Wan Fokkink and Rob van Glabbeek, editors,
30th International Conference on Concurrency Theory (CONCUR 2019), volume 140 of Leibniz
International Proceedings in Informatics (LIPIcs), pages 41:1-41:16, Dagstuhl, Germany, 2019.
Schloss Dagstuhl-Leibniz-Zentrum fuer Informatik. doi:10.4230/LIPIcs.CONCUR.2019.41.

3 Tobias Kappé, Paul Brunet, Alexandra Silva, and Fabio Zanasi. Concurrent Kleene Algebra:
Free Model and Completeness. In Amal Ahmed, editor, Programming Languages and Systems,
pages 856—-882, Cham, 2018. Springer International Publishing.

© Alexandra Silva;
37 licensed under Creative Commons License CC-BY
39th TARCS Annual Conference on Foundations of Software Technology and Theoretical Computer Science

(FSTTCS 2019).
Editors: Arkadev Chattopadhyay and Paul Gastin; Article No. 6; pp.6:1-6:1

\\v Leibniz International Proceedings in Informatics
LIPICS Schloss Dagstuhl — Leibniz-Zentrum fir Informatik, Dagstuhl Publishing, Germany


mailto:alexandra.silva@ucl.ac.uk
https://coneco-project.org/
https://doi.org/10.4230/LIPIcs.FSTTCS.2019.6
https://coneco-project.org/
https://doi.org/10.4230/LIPIcs.CONCUR.2017.25
https://doi.org/10.4230/LIPIcs.CONCUR.2017.25
https://doi.org/10.4230/LIPIcs.CONCUR.2019.41
https://creativecommons.org/licenses/by/3.0/
https://www.dagstuhl.de/lipics/
https://www.dagstuhl.de

