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The pi-calculus



Labelled Semantics



az



I NPUT



O PEN
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(νz) a z



z 6= a



(νz) P −−−−→ P 0



a(x).P −−→ P



C LOSE - L



P −−→ P 0



P −−→ P 0



(νz) a z



Q −−−−→ Q 0



τ



P||Q − → (νz) (P 0 {z/x }||Q 0 )
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def



Q



def



= c(x).(τ + τ.τ + τ.[ x = a ]τ )



= c(x).(τ + τ.τ )



P and Q are late bisimilar but not open In open, the instantiation of x can be delayed until x is used Open is “very late”
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The guard [ x = k ] can never be true. The name k has been extruded when performing a Ek (m). What are the possible values for x? a, z for any z fresh(not in {k , m, a}), Ek (m) and any message built with these “bricks”
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Refining distinctions A distinction is a finite list of inequalities between names. We take a dual approach for constraining admissible substitutions. e = (C, V , ≺) I I I



C contains the emitted names (or messages) not in V V contains the input names and the initially free ones ≺ indicates for each x ∈ V which names in C were known before
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K-open bisimulation



Refining distinctions A distinction is a finite list of inequalities between names. We take a dual approach for constraining admissible substitutions. e = (C, V , ≺) I I I



C contains the emitted names (or messages) not in V V contains the input names and the initially free ones ≺ indicates for each x ∈ V which names in C were known before



A substitution σ respects e if supp(σ) ⊆ V and σ does not “contradict” ≺
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C contains the emitted names (or messages) not in V V contains the input names and the initially free ones ≺ indicates for each x ∈ V which names in C were known before



A substitution σ respects e if supp(σ) ⊆ V and σ does not “contradict” ≺ The corresponding distinction is def



D(C, V , ≺) = C 6= ∪ {n 6= x | n ∈ C ∧ ¬(n ≺ x)}
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Q



(C,V ,≺)



Q



Q ⇒ P ≈O



Q ⇒ P ≈K



In particular (∅,fn(P+Q),∅)



P ≈∅O Q ⇔ P ≈K
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We have defined K-open bisimulation and proved it coincides with open whenever it is defined We conjecture that if D can be expressed in terms of (C, V , ≺), then ≈D O is more than a D-congruence We have a proposal for an extension of K-open to spi which is sound w.r.t. barbed equivalence via late hedged bisimulation
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Study the congruence properties of K-open Study the extension of K-open to spi I I



Link with symbolic bisimulation of [BBN04] Congruence properties
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