
1 Programs with procedures

• P - set of procedures that includes an initial procedure main.

• VG - tuple of global variables that includes a return variable r.

• Vp - tuple of local variables for each procedure p ∈ P that includes a program counter variable pcp.

• init(VG, Vmain) - initialization condition.

• errorp(VG, Vp) - error condition for each procedure p ∈ P .

• stepp(VG, Vp, V
′
G, V

′
p) - intra-procedural transitions.

• callp,q(VG, Vp, Vq) - parameter passing transitions for a caller p ∈ P and a callee q ∈ P .

• retp(VG, Vp) - return value passing transition for p ∈ P .

• locp(Vp, V
′
p) - evolving program counter accross call sites in p ∈ P .

2 Reachability

(g, lmain) |= init(VG, Vmain)

((g, lmain), ε) ∈ Reachmain

((g, lp), st) ∈ Reachp ((g, lp), (g
′, l′p)) |= stepp(VG, Vp, V

′
G, V

′
p)

((g′, l′p), st) ∈ Reachp

((g, lp), st) ∈ Reachp (g, lp, lq) |= callp,q(VG, Vp, Vq)

((g, lq), lp · st) ∈ Reachq

((g, lp), lq · st) ∈ Reachp (g, lp, g
′) |= retp(VG, Vp, V

′
G) (lq, l

′
q) |= locq(Vq, V

′
q )

((g′, l′q), st) ∈ Reachq

3 Summarization

(g, lmain) |= init(VG, Vmain)

((g, lmain), (g, lmain)) ∈ summmain

((g, lp), (g
′, l′p)) ∈ summp ((g′, l′p), (g

′′, l′′p )) |= stepp(VG, Vp, V
′
G, V

′
p)

((g, lp), (g
′′, l′′p )) ∈ summp

((g, lp), (g
′, l′p)) ∈ summp ((g′, l′p, lq)) |= callp,q(VG, Vp, Vq)

((g′, lq), (g
′, lq)) ∈ summq

((g, lp), (g
′, l′p)) ∈ summp ((g′, l′p, lq)) |= callp,q(VG, Vp, Vq)

((g′, lq), (g
′′, l′q)) ∈ summq (g′′, l′q, q

′′′) |= retq(VG, Vq, V
′
G) (l′p, l

′′
p ) |= locp(Vp, V

′
p)

((g, lp), (g
′′′, l′′p )) ∈ summp

Inference rule as entailment:

summp(VG, Vp, V
′
G, V

′
p) ∧ callp,q(V

′
G, V

′
p , Vq) ∧ summq(V

′
G, Vq, V

′′
G , V

′
q ) ∧

retq(V
′′
G , V

′
q , V

′′′
G ) ∧ locp(V

′
p , V

′′
p ) |= summp(VG, Vp, V

′′′
G , V ′′

p )
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