CEKS Machine

CS 6520, Spring 2000

M ::= V | x | (M M) | (o M M) | (:= X M) V ::= b | (λx.M) | void E ::= {x_1 = σ_1, . . .} S ::= {σ_1 = ⟨V_1, E_1⟩, . . .} K ::= mt | ⟨fun, ⟨V, E⟩, K⟩ | ⟨arg, ⟨N, E⟩, K⟩ | ⟨prim, o, ⟨V, E⟩, K⟩ | ⟨primarg, o, ⟨N, E⟩, K⟩ | ⟨set, ⟨x, E⟩, K⟩

⟨⟨(M N), E⟩, K, S⟩ −→ ⟨⟨M, E⟩, ⟨arg, ⟨N, E⟩, K⟩, S⟩ 1 ⟨⟨(o M N), E⟩, K, S⟩ −→ ⟨⟨M, E⟩, ⟨primarg, o, ⟨N, E⟩, K⟩, S⟩ 2 ⟨⟨V, E⟩, ⟨fun, ⟨(λx.M), E^′⟩, K⟩, S⟩ −→ ⟨⟨M, E^′[x ← σ]⟩, K, S[σ ← ⟨V, E⟩]⟩ 3 ⋆ where σ ∉ dom(S) ⟨⟨V, E⟩, ⟨arg, ⟨N, E^′⟩, K⟩, S⟩ −→ ⟨⟨N, E^′⟩, ⟨fun, ⟨V, E⟩, K⟩, S⟩ 4 ⟨⟨b_2, E_2⟩, ⟨prim, o, ⟨b_1, E_1⟩, K⟩, S⟩ −→ ⟨⟨V, {}⟩, K, S⟩ 5 where V = δ(o, b_1, b_2) ⟨⟨V, E⟩, ⟨primarg, o, ⟨N, E^′⟩, K⟩, S⟩ −→ ⟨⟨N, E^′⟩, ⟨prim, o, ⟨V, E⟩, K⟩, S⟩ 6 ⟨⟨x, E⟩, K, S⟩ −→ ⟨⟨V, E^′⟩, K, S⟩ 7 ⋆ where ⟨V, E^′⟩ = S(E(x)) ⟨⟨(:= x M), E⟩, K, S⟩ −→ ⟨⟨M, E⟩, ⟨set, ⟨x, E⟩, K⟩, S⟩ 8 ⟨⟨V, E⟩, ⟨set, ⟨x, E^′⟩, K⟩, S⟩ −→ ⟨⟨void, {}⟩, K, S[σ ← ⟨V, E⟩]⟩ 9 where σ = E^′(x) ⟨⟨M, E⟩, K, S[σ_1 ← V_1, . . . , σ_n ← V_n]⟩ −→ ⟨⟨M, E⟩, K, S⟩ gc if σ_1, . . . , σ_n ∉ L_e(E) ∪ L_k(K) ∪ L_s(S)

L_e(E) = rng(E)

L_k(mt) = ∅ L_k(⟨fun, ⟨V, E⟩, K⟩) = L_e(E) ∪ L_k(K) L_k(⟨arg, ⟨N, E⟩, K⟩) = L_e(E) ∪ L_k(K) L_k(⟨prim, o, ⟨V, E⟩, K⟩) = L_e(E) ∪ L_k(K) L_k(⟨primarg, o, ⟨N, E⟩, K⟩) = L_e(E) ∪ L_k(K) L_k(⟨set, ⟨x, E⟩, K⟩) = L_e(E) ∪ L_k(K) L_s({σ_1 = ⟨V_1, E_1⟩, . . . σ_1 = ⟨V_n, E_n⟩}) = L_e(E_1) ∪ . . . L_e(E_n)