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Boudol & Castellani, TCS 2002
Basic system
Extension to Schedulers

Operational Semantics, part I

(ASSIGN-OP)
(x := e, µ) → (nil, µ[µ(e)/x ])

(SEQ-OP1)
(U, µ) → (U ′, µ′)

(U;P, µ) → (U ′;P, µ′)

(SEQ-OP2)
(P, µ) → (P ′, µ′)

(nil;P, µ) → (P ′, µ′)

(PAR-OP1)
(P, µ) → (P ′, µ′)

(P ‖ Q, µ) → (P ′ ‖ Q, µ′)

(PAR-OP2)
(Q, µ) → (Q ′, µ′)

(P ‖ Q, µ) → (P ‖ Q ′, µ′)
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Basic system
Extension to Schedulers

Operational Semantics, part II

(COND-OP1)
µ(e) = tt

(if e then P else Q, µ) → (P, µ)

(COND-OP2)
µ(e) 6= tt

(if e then P else Q, µ) → (Q, µ)

(WHILE-OP1)
µ(e) = tt

(while e do U, µ) → (U; while e do U, µ)

(WHILE-OP2)
µ(e) 6= tt

(while e do U, µ) → (nil, µ)
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Basic system
Extension to Schedulers

Typing Rules, part I

(NIL)
Γ ` nil : (τ, σ) cmd

(ASSIGN)
Γ ` e : τ, Γ(x) = τ var

Γ ` x := e : (τ, σ) cmd

(PAR)
Γ ` Pi : (τ, σ) cmd

Γ ` P0 ‖ P1 : (τ, σ) cmd

(SUBTYPING)
Γ ` P : (τ, σ) cmd , τ ′ ≤ τ, σ ≤ σ′

Γ ` P : (τ ′, σ′) cmd
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Basic system
Extension to Schedulers

Typing Rules, part II

(SEQ)
Γ ` U : (τ, σ) cmd , Γ ` P : (τ ′, σ′) cmd , σ ≤ τ ′

Γ ` U;P : (τ u τ ′, σ t σ′) cmd

(COND)
Γ ` e : θ, Γ ` Pi : (τ, σ) cmd , θ ≤ τ

Γ ` if e then P0 else P1 : (τ, θ t σ) cmd

(WHILE)
Γ ` e : θ, Γ ` U : (τ, σ) cmd , θ t σ ≤ τ

Γ ` while e do U : (τ, θ t σ) cmd
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Basic system
Extension to Schedulers

Additional Operational Rules

(WHEN-OP1)
µ(e) = tt, (U, µ) → (U ′, µ′)

(when e do U, µ) → (when e do U ′, µ′)

(WHEN-OP2)
µ(e) = tt, (U, µ) 6→

(when e do U, µ) → (when e do U, µ)

(CONTROL-OP1)
(P, µ) → (P ′, µ′), (T , µ) → (T ′, µ′′)

(P[T ], µ) → (P ′[T ′], µ′ tµ µ′′)

(CONTROL-OP2)
(P, µ) → (P ′, µ′), (T , µ) 6→

(P[T ], µ) → (P ′[T ], µ′)
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Additional Typing Rules

(WHEN)
Γ ` e : θ, Γ ` U : (τ, σ) cmd , θ ≤ τ

Γ ` when e do U : (τ, θ) cmd

(CONTROL)
Γ ` P : (τ, σ) cmd , Γ ` T : (τ, σ) cmd , σ ≤ τ

Γ ` P[T ] : (τ, σ) cmd
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