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l’interaction.

PhD thesis, Aix-Marseille 2, 1999



15

Token Machines and Game Semantics

@

λ λ

λ

@

α ( α

(α ( α) ( α ( α α ( α

α ( α

α

α

α ( α

α
α ( α

Q

Q

Theorem (Baillot, 1999)

For Intuitionistic Multiplicative Exponential
Linear Logic, the GoI token machine
“generates” the AJM game semantics.

Patrick Baillot. Approches dynamiques en sémantique de la logique linéaire: jeux et géométrie de
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Idealized Concurrent Algol (ICA)

A call-by-name, higher-order concurrent language with shared memory:

M,N ::= λx .M | M N | x | Y λ-calculus + recursion

| tt | ff | if M N1 N2 booleans

| n | succM | predM | iszeroM natural numbers

| skip | M; N | M ‖ N commands

| newref x inM | !M | M := N references

| newsem x inM | grabM | releaseM semaphores

| let x = M inN let binding
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II. Tools and Methodology

Geometry of Interaction and Petri Net Unfoldings

Mogens Nielsen, Gordon D. Plotkin, and Glynn Winskel. Petri nets, event structures and
domains.
In Semantics of Concurrent Computation, volume 70 of Lecture Notes in Computer
Science, pages 266–284. Springer, 1979
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Petri Nets and their Unfolding
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Petri Nets and their Unfolding

Petri net Unfolding

•

fork

a b

join

fork

a b

join



20

Petri Nets and their Unfolding

Petri net Unfolding

•

loop

a

loop

loop

loop

...

a

a

a
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III. Computing Petri Nets Compositionally
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Interactive Petri Nets
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Petri Strategies

Definition
A Petri strategy on game A is an interactive Petri net which “obeys the rules of A”, i.e.
which unfolds to a concurrent strategy on A.
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Composition of Petri Strategies

m1

m2

m3

m4

mn

m1

m2

m3

m4

mn

; =
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Petri Strategies

Theorem

ICA

PetriStrat CG
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Petri Strategies

Theorem

ICA
J−K

""

J−K

yy
PetriStrat

Unfolding
// CG
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Implementation: ipatopetrinets.github.io

ipatopetrinets.github.io
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V. Conclusions
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Conclusions and Perspectives

Contributions:

A GoI multi-token machine for ICA,

A new methodology to develop/prove correct token machines,

A powerful bridge between operational and denotational semantics,

An implementation:

ipatopetrinets.github.io

Future work:

More realistic languages (call-by-value),

Applications to verification,

??

ipatopetrinets.github.io

