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“Program correctness and incorrectness
are two sides of the same coin.”

— Peter O’'Hearn [2020]



Can a single program logic handle
correctness and incorrectness?



Whatis Incorrectness?

e True positives
Reported bugs should actually be possible

e Under-approximation
Find bugs without inspecting the entire program



intx x = malloc(




Incorrectness + Hoare Logic

{true}
int* x = malloc( (int));

*X = 1;
{(ock: x> 1)V (er:x=null)}
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Outcome Logic

= (p) C(y) iff VS.SEo = [C]S Ew



Outcome Assertions
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Outcome Logic and Incorrectness

CLER ()
int* x = malloc( (int));
X = 1:

((ok : x — 1) (er : x = null))



Dropping Outcomes

CLER ()
intx x = malloc( (int));







Outcome Logic and Incorrectness

¥ (p) C(y)

iff




Incorrectness Logic |O’Hearn 2019}

Manifest errors:
Which start states force the bug to appear? [Le et al. 2022]
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Can a single program logic handle
correctness and incorrectness...

SYUST h e ¢ .



Outcome Logic

= () C(y) it VmeMX. mE¢p = [[Cll(im) Eyw




Probabilistic Programs
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(true)
int x = ping( ) ;
(Pr[x =0k] =99% & Pr[x=er] =1%)




“Program correctness and incorrectness
are two sides of the same coin.”

— Peter O’'Hearn [2020]



Program correctness and incorrectness are
two usages of the same program logic.



Conclusion

Can a single program logic handle correctness and incorrectness?

Incorrectness Reasoning

* True positives

* Under-approximation

Outcome Logic

* Semantics parametric on monadic representation of effects
* Any false triple can be disproven
* Qutcome Logic can identify more types of bugs than IL

* Manifest errors: it's useful to know which start states force a bug



