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Adoption of Algorithms from HV to SV
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BMC (TACAS 1999 [4]) TACAS 2004 [7]

IMC (CAV 2003 [10]) JAR 2022 [3]

ISMC (FMCAD 2009 [13])

IC3 (VMCAI 2011 [5]) CAV 2012 [6]

k-induction (FMCAD 2000 [12]) SAS 2011 [8]

DAR (TACAS 2013 [14])

Our Contributions
• Systematic transferability study
• Confirming important claims from the original publications [13, 14]
• Comparing ISMC and DAR against Impact [11] and predicate

abstraction [9], two interpolation-based approaches from SV
• Open-source implementations of ISMC and DAR in CPAchecker

Hypotheses from Original Publications

Hypothesis from ISMC Paper [13] Confirmed
H1.A ISMC faster in finding bugs ✓
H1.B ISMC faster in proving property if high unrolling bound ?
H1.C ISMC overall faster ?

Hypothesis from DAR Paper [14] Confirmed
H2.A DAR performs more local phases than global ✓
H2.B DAR faster in proving property ?
H2.C DAR computes more interpolants ✓
H2.D DAR’s runtime more sensitive to sizes of interpolants ?
H2.E DAR overall faster than IMC ?

Experimental Setup
• All compared algorithms implemented in CPAchecker [2]
• Benchmark set: 8813 C programs from SV-COMP [1]
• Comparing to SV algorithms on 4790 programs with at most one loop
• Machines with 3.40 GHz CPU (Intel Xeon E3-1230 v5)
• Cores limit: 2; CPU time limit: 1800 s; memory limit: 15 GB

Evaluation of H2.C and H2.DEvaluation of H1.A and H1.B

Comparison Against SV AlgorithmsEvaluation of H1.C and H2.E

Comparing Benchmarks
Our ISMC [13] DAR [14]

type program circuit circuit
#safe 6020 69 37

#unsafe 2793 67 ≥ 4
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