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REVERSIBLE CONCURRENT CALCULI

Reversible Concurrent Calculi: models of concurrent systems in 
which every action can be undone

Challenges addressed:

• Recovering inputs from outputs in a memory-efficient way

• Complexity of undoing computations in concurrent systems
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RESEARCH PROJECT

REVERSIBILITY

Reversibility: the ability to undo an action or computation

This project aims at expanding and improving the existing 
reversible concurrent calculi, in particular by formalizing their 
definitions and properties with proof assistants.

Example of formalization:

Concurrent Calculi: mathematical models of concurrent systems

Examples: Calculus of Communicating Systems (CCS), π-calculus
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REVERSIBLE CONCURRENT CALCULI
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Irreversible computations         heat dissipation

Reversible computations          no energy loss

Domains of application:

Formal Methods: highest level of software correctness

• Mathematical description of the specifications of a program

• Interactive theorem provers, such as: Rocq, Lean, Beluga, ...

• Journal paper extending the formalization of CCSKP and the 
paper "Independence and Causality in the Reversible 
Concurrent Setting" by Aubert, Phillips & Ulidowski

• Defining appropriate notions of behavioral equivalence 
(bisimulations) for reversible concurrent calculi

• Formalizing the results presented in "An Axiomatic Theory  
for Reversible Computation" by Lanese, Phillips & Ulidowski

Features:

• Syntax enriched with a memory or communication keys

• Semantics given by forward and backward transitions

Publications:

• G.C. (2025): A Formalization of the Reversible Concurrent 
Calculus CCSKP in Beluga. ICE 2025.
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