1 Programs with procedures

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

e V4 - tuple of global variables that includes a return variable 7.

e V), - tuple of local variables for each procedure p € P that includes a program counter variable pc,,.
e init(Va, Vinain) - initialization condition.

e errory(Ve, V) - error condition for each procedure p € P.

o step,(Va,Vy, V4, V) - intra-procedural transitions.

o call, (Va,Vp, Vy) - parameter passing transitions for a caller p € P and a callee ¢ € P.

o rety(Vg,Vp) - return value passing transition for p € P.

o locy(Vp, VZ:) - evolving program counter accross call sites in p € P.

2 Reachability

(ga lmain) ': ant(VG7 Vmazn)
((97 lmain)a E) € Reac}Lmain
((9,1p), st) € Reachy,  ((g,1p), (9", 1)) |= step,(Va, Vi, Vi, V)
((¢',1},), st) € Reach,,
((gv lP)? St) € ReaChP (gv lpv lq) ': Callp,q(VG7 Vpa Vvq)
((g,14),1p - st) € Reachy,
((g:1p):1q - st) € Reachy,  (g,1p, ") = ret,(Va, Vi, VE) (g l;) = locq(Vq, V:;/)

((g',1), st) € Reachy

3 Summarization
(9, lmain) E it (Va, Vinain)
(9, lmain), (9, lmain)) € sSUMM pain
((9,1p), (¢ 1)) € summy, — ((¢',1},), (9", 1)) = step,(Va, Vi, VE, V)
((9,1p): (9",1)) € summ,,
((9:1p): (¢':1})) € summy, — ((¢',1},1q)) b= cally q(Va, Vi, V)
(9 1g), (¢'s1g)) € summy

((9:1p), (¢, 1}))) € summ, ((g',1:1q)) = callyq(Va, Vp, Vo)
((¢':lg), (9", 1)) € summy (9", 15, ¢") = rety(Va, Vo, V) (4, 1) = locy(V, V)

((g’ lp)7 (g”/7 l;)/)) € Summp

Inference rule as entailment:

summy(Va, Vp, Vé, Vo) A cally o(VE, Vi, V) A summg(VE, Vg, VEL V) A
ety (VE, Vy, VE') Nlocy(V,, V') | summy,(Va, Vi, VE', V)

? q’



