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* Dynamic analysis (testing): 459 2. "Execute” the program with

abstract values
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Strength of Static Analysis

e By contrast to testing, static analysis can prove the absence
of bugs

void £ (int x)
vy = x * 12 + 9 * 11;

O

assert (y & 2 == 1);
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Strength of Static Analysis

e By contrast to program verification, static analysis can prove
the absence of bugs automatically

dpre: n >= 0

dpost: rv ==
int SimpleWhile (1nt n)
int 1 = 0;
while
@L: 0 <= 1 <= n
(L < n

)
1 =1 + 1;
}



Weakness of Static Analysis

* |nstead, static analysis may produce false alarms

void £ (int x)
y = X T X;
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Weakness of Static Analysis

* |nstead, static analysis may produce false alarms

T (don’t know)

N

void f (int x) {

T (don’t know) }>y = X t Xy
assert (y & 2 == 0);
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A Simple Sign Domain

e Abstract values T

e Abstract operators




Example Program

assert (g >= 0);
assert (r >= 0);
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An Extended Sign Domain

® NoN-Zero

neg & zero

>
\

@ Non-neg

® POS
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Exercise (1)

Describe the result of the analysis with
the extended sign domain

assert (g >= 0);
assert (r >= 0);
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