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Denotational Semantics

[-]: Command — State — State

[while b do c], := [while bdo c]pg, If [b]o = true

Note: Recursive call is not structurally smaller
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Using second order function

= — Command — State — State

;

(f (whilebdoc) (f co))

(F f (while bdo ¢) o) := 4
\ If [[b]]a = true

Apply F as many times as needed

Fr=2g.(F(F - (Fg) )
k times
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D: Command — State — Prop
(Dco):= dk:N. Vgi,go: Command — State — State.
(F* g1 co) = (FF g, c o).

Let's try:
¢ := while true do skip; exception.
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while b do ¢

4

if|b=true| then { |[c]; whilebdoc|}
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Defi ning domain

comDom: Command — State — Set

(comDom c o) = ¥k: NVf: Command — State — State.(comAccco k

Defi ning execution function

[-l: (e¢: ...; o:...; f:...)(comDom co)— State
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Ve: Command.Vo, o’ : State.
(c,0) ~ o'

dH: (comDom c o). Vf: Command — State — State. [[c]]gf =o’.
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Developed operational and denotational semantics inside
type theory(Coq)

Have a soundness and completeness theorem stating
operational and denotational semantics agree
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SOPHIA ANTIPOLIS

Merci!
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