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Problem Statement

iread T1

thread Ti1

x = 0;

lock(m);

if (x == y) {
unlock(m) ;
d = 3;

} else {
unlock (m) ;

}

L(P(T1) x P(T2))
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Thread Tz

thread T2

y

= 1;

lock(m) ;

1 1

}

}

(x <= y) {
unlock (m) ;
d = 2;
else {

unlock(m) ;

Is there a feasible error trace?
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Trace abstraction refinement (1)
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From one to many infeasible traces




Trace abstraction refinement (2)
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© Heizmann, M., Hoenicke, J., Podelski, A.
L Refinement of trace abstraction.

Static Analysis Symposium, 2009.



Partial order reductions

dan error trace t € L(P) uwlockm
<~
Jdan error trace t' € Lg(P) PiTy)
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Main result

Jan error trace t € L(P)

feasible PN
Jan error trace ¥’ € Lg(P)
(Py, P.) — A= AW A(l) <

No

Y Vv

(La(Py x Py) N L(A) = 27)

No Wt is feasible?)
dt € Lr(P; X P2) N L(A)

Yes Yes

A 4

(P4, P») is unsafe

[(P“ P2) is safe] t is a witness path

|
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Experiments

Some SVCOMP-2015 benchmarks

l Program | Safe | Ref | Sta. | Red. | LOC | #T | #V | RAPTOR | Mu-CSeQ | THREADER | IMPARA ||
statefulO1 no 0 22 0% 34 3 6 1.1s/20 0.9s/1027 0.6s N/A
statefulO1 yes 10 1628 17% 34 3 6 6.1s TO 2.6s N/A
lazy01 no 1 11 0% 22 3 2 1.3s/9 0.6s/641 4.1s 0.16s
peterson yes 29 1200 8% 31 2 4 5.7s TO 4.6s 0.5s
dekker yes 9 1276 7% 46 2 4 6.6s TO 3.3s 0.7s
szymanski yes 47 9811 13% 59 2 3 10s TO 12s 1.43s
read_write_lock no 11 2178 16% 65 4 5 6s/26 0.9s/992 55s 3.9s
read_write_lock yes 38 10216 24% 63 4 5 9.5s TO 57s 15s
time_var_mutex yes 5 67 38% 33 2 5 0.69s TO 4.9s 0.2s
fib_bench_false no 284 10082 77% 25 3 2 29s/37 3.58s/949 TO TO
ext-spin2003 yes 1 203 0% 44 4 2 3.4s TO 176s 5.5s
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Conclusion

Partial order reduction + trace abstraction refinement Er
Avantages

« absence/presence of bug vs. bug finding only
* modular, extends to other reduction (symmetry)

* simple
Ongoing
« even more infeasible traces E

* inter-procedural version :
 parse C programs (clang/LLVM) Q
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3t € Lr(P; x P2) N L(A)
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ot is feasible?)
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(P, P>) is unsafe
t is a withess path
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