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* Calculational Abstract Interpretation (spec - alg)



* Calculational Abstract Interpretation (spec - alg)

* Constructive Logic (proof » code)



Abstract Interpretation and Constructive Logic don’t mix

(until now)
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Direct Verification

succ : N - N P = {E,O}

succd : P - P [ T + P > o(N)
succ#(E) = 0 [E] = { n | even(n) }
succ#(0) = E [0] = { n | odd(n) }

sound : n € [p] = succ(n) € [succ#(p)]
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Direct Verification

@w(N) = N - prop

succt : P - P [ I : P> (N - prop)
succ#(E) = 0 [E] = even
succ#(0) = E [0] = odd
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ADbstract Interpretation

a : p(N) - p(P)
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A

calc : a(rsucc(y(P))) = .. = tsucc#(P)

a(rsucc(y({E})))
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A

calc : a(rsucc(y(P))) = .. tsucc# (P)

(tsucc(y({E})))
a(rtsucc({n | even(n)}))
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A

calc : a(rsucc(y(P))) = .. tsucc# (P)

a(rsucc(y({E})))

= o(rsucc({n | even(n)}))
= a({succ(n) | even(n)})
= a({n | odd(n)})

= {0}

2 tsucc# ({E})

[CDGAI: Cousot 1999]
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Verasco [Jourdan et al POPL 2015] QQ,CQ
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Constructive GCs

n : N> P

u o P - o(N)
n(n) = parity(n)
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Constructive GCs

calc :

(aetsuccey) (P) = tsucc#(P)

calc :

([nlelsuccleu)(p) = lsucc#|(p)

“oowerset lifting = boilerplate”
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Results

Metatheory complete w.r.t. subset of classical GC
Same adjunction as GCs but Kleisli adjoint functors
Case Study: Calculational Al [Cousot 1999]

Case Study: AGT [Garcia, Clark and Tanter 2016]
Sound, optimal and computable Als by construction

Metatheory and case studies all veritied in Agda
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n : N - [P
H: P - o(N)

(+ monadic GC laws)

v Tramework
v/ mechanlze

Draft: Constructive Galois Connections
http.//arxiv.org/abs/1511.06965



