AAA616: Program Analysis

Lecture 6 — A Static Analyzer for C-like Languages
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A C-like Language

@ A program is represented by a control-flow graph (C, —)

@ A command, cmd(c), is associated with a program point:
c—lv:=e|lv:=allog(a) |x < n| fr(e) | returng

expression e — mn|ei+ez|lv| &lv
l-value lv — x| x*e|eifez] | ex
allocation a — [e] | {=}
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Abstract Semantics

@ Abstract Domain

D

S
L
\%

C—Ss

L—YV

Var + AllocSite + AllocSite X FieldName

I X (L) X @(AllocSite X I X I) X g(AllocSite X g(FieldName))

@ Abstract Semantic Function:

F(X) =xc. | | fo(X(<))

c/—c
fc(S) =
s[L()(s) ¥ V(e)(s)] c=l:=ce
s[L()(s) ™ (L, L,{(l,[0,0],V(e)(s).1)}, L)] ¢ = v := alloc;([e])

s[E(Wv)(s) = (L, L, L, {{t, {z})})]

¢ = lv := alloc; ({x})

s[e — (s(z).1M [—o0,n —1],s8(x).2,s(x).3,s8(x).4)] c=z<n
sz — V(e)(s)] c= fz(e)

s

c = returng
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Abstract Semantics

V) € S—V

X V(n)(s) = (az(n), L, L, 1)

V(e1 +e2)(s) = V(e1)(s)+V(e2)(s)
V()(s) = [H{s() [l e L(w)(s)}
V(&)(s) = (L,L(lw)(s),L,L)

L(lw) € S— p(L)

?(m)(s) = {z} X
L(xe)(s) = V(e)(s)-2U{l]| (I, 0,s) € V(e)(s).3}
) u{{l,z) | (I, X) € V(e)(s)4nz € X}
L(eilea])(s) = {l](l,0,5) € V(e1)(s).3}
Lex)(s) = {{Lz)]|({,X)eV()(s)dNnz e X}

4/5



Fixed Point Algorithm

W € Worklist = p(C)
TecC—S§
fc € S — S
W :=C
T:=Xe.L
repeat
¢ := choose(W)
W :=W — {c}
Sin 1= Uy s Fo(T()
if sin £ X (¢)
if ¢ is a head of a flow cycle
Sin :=T(c) 7 Sin
X (c) := sin
W:=WuU{cd|c—c}
until W =0
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