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My goals today

In a nutshell
— Explain what my field (formal methods) is,

— Illustrate (some of) the impacts of process calculi
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Why are formal methods ignored?

https://mathstodon.xyz/@MartinEscardo/111936926330740626
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What can formal methods bring? – The example of Compcert

https://compcert.org/
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What can formal methods bring? – The example of Compcert

X. Yang, Y. Chen, E. Eide, and J. Regehr. 2011. Finding and understanding bugs in
C compilers. PLDI ’11, 10.1145/1993498.1993532
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What are formal methods?

Formal Methods. . .
— . . . is a vast field,

— . . . uses different mathematical techniques (type theory, modern algebra, proof
techniques, . . . ),

— . . . takes time (Compcert uses the “calculus of constructions”, created in 1984).

Our focus today
will be on the calculus of communicating systems (CCS), introduced by Robin
Milner around 1980.
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Calculus of Communicating Systems – Presentation

CCS
P,Q := 0 (Inactive)

P | Q (Parallel)

α.P (Prefix)

P + Q (Sum)

P\α (Restriction)

!P (Replication)

Action and Restriction
act.

α.P −−→α P
P −−→α P ′

α /∈ {a,a} res.
P\a−−→α P ′\a

Parallel Group
P −−→α P ′

|L
P | Q −−→α P ′ | Q

P −−→λ P ′ Q −−→λ Q′
syn.

P | Q −−→τ P ′ | Q′

Q −−→α Q′
|R

P | Q −−→α P | Q′

Sum Group
P −−→α P ′

+L
Q + P −−→α P ′

Q −−→α Q′
+R

Q + P −−→α Q′
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Calculus of Communicating Systems – Applications

CCS

π-Calculi Applied π-Calculi ProVerif , ,

— π-Calculi adds name-passing abilities (messages can contain channel name),
— Applied π-Calculi adds aliases (messages can contain encrypted information),
— ProVerif is an implementation:
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Conclusion: my work & thanks!

CCS is also connected to . . .
Petri nets, biological systems, session types, choregraphies, category theory, . . .

My contributions revolve around

— “Better” applied π-calculus,

— Reversible CCS,

— (and others in the field of formal method, but not related to process calculi – ask
Neea Rusch about those!)

Thanks!
Feel free to reach out to

caubert@augusta.edu

9

caubert@augusta.edu


Conclusion: my work & thanks!

CCS is also connected to . . .
Petri nets, biological systems, session types, choregraphies, category theory, . . .

My contributions revolve around
— “Better” applied π-calculus,

— Reversible CCS,

— (and others in the field of formal method, but not related to process calculi – ask
Neea Rusch about those!)

Thanks!
Feel free to reach out to

caubert@augusta.edu

9

caubert@augusta.edu


Conclusion: my work & thanks!

CCS is also connected to . . .
Petri nets, biological systems, session types, choregraphies, category theory, . . .

My contributions revolve around
— “Better” applied π-calculus,

— Reversible CCS,

— (and others in the field of formal method, but not related to process calculi – ask
Neea Rusch about those!)

Thanks!
Feel free to reach out to

caubert@augusta.edu

9

caubert@augusta.edu


Conclusion: my work & thanks!

CCS is also connected to . . .
Petri nets, biological systems, session types, choregraphies, category theory, . . .

My contributions revolve around
— “Better” applied π-calculus,

— Reversible CCS,

— (and others in the field of formal method, but not related to process calculi – ask
Neea Rusch about those!)

Thanks!
Feel free to reach out to

caubert@augusta.edu

9

caubert@augusta.edu

