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Landin’s SECD Machine

States s == nil | (S,E,C) s
Stacks S == nil |v:= S (value list)
Control C == nil | ce:: C
Control element ce := e | Prim(op) | App | If

Initial State (for expression e): (nil, empty, e :: nil) :: nil
Final States: (v :: nil, empty, nil) :: nil, where v is the result value.
Analyze
(S,E,op(er1,e2) :C) =D +— (S,E,eq::ey::Prim(op) :: C) 2 D
(S,E,apply(er,ez) = C) D — (S,E,e; ex::App::C) 2 D
(S, E,if(e, 61,62) C):D +— (S,E,exIf e eyC)uD

Value Expressions

(SSE;n:C):D — (n:S,EC):
(S,E;b::C)=D — (b S, E,C) =
(S,E,x:C)=D +— (E(z): SE,C)..D
(S,E,(fun f(z)ise) = C) =D + ([fun f(z)ise; E]:: S,E,C) = D

Function Call
(vgivy = S,E App:: C) 2 D +—
(nil, E'[f v v1][z — va],e = nil) =: (S, E,C) = D
where v1 = [fun f(x) is e; E'].
Function Return

(v S, Enil) = (S E',C"Y:D +— (v:S,E,C'):D

Consume values
(vg :zwy 2 S, E,Prim(op) :: C):: D —  ((viopve) : S,E,C) :: D
(true :: S,E,If ieyieg:C) =D +— (S,E,e;p::C) 2D
(false :: S,E,If ieyjieg = C) =D +— (S,E,ea::C) 2 D
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