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Translating Verification Tasks

• Btor2-Cert [1]
Btor2-to-C translation by Btor2C [3]

• CPV [11]
C-to-Btor2 translation by Kratos2 [16]
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Transferring Verification Techniques Across Domains

Sequential circuit Imperative program

HW model checking

BMC [9],
k-induction [20],
IC3/PDR [10],

. . .

SW analysis

fuzz testing [18],
symbolic execution [17],

abstract interpretation [14],
. . .
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Verification Algorithm Adoption

Software Model CheckingHardware Model Checking
BMC: TACAS 1999 [8] TACAS 2004 [13]

k-Induction: FMCAD 2000 [20] SAS 2011 [15]

IC3/PDR: VMCAI 2011 [10] CAV 2012 [12]

IMC: CAV 2003 [19] JAR 2024 [7]

ISMC: FMCAD 2009 [21]
Interpolation-Sequence-Based Model Checking

DAR: TACAS 2013 [22]
Dual Approximated Reachability

Transferability Study
FSE 2024 [2]
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Joing Forces of Hardware and Software Verification

Interpolation-Based
Model Checking [19]

effective but expensive

Data-Flow
Analysis [4]

efficient but imprecise

auxiliary
invariants

• Strengthen Craig interpolants with auxiliary invariants [5]

• Augmented vs. plain IMC
• Improve effectiveness
• Reduce elapsed wall-time
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Data Availability and Reproducibility

• Tools available on gitlab.com/sosy-lab/software/

Btor2-Cert [1] CPV [11] CPAchecker [6]

• Research artifacts available on Zenodo
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Conclusion

• Transformation between different representations to leverage
their unique strengths

• Cooperative and cross-disciplinary approaches are beneficial
• Ultimate goal:

• HW/SW co-verification
• Tackle more complex heterogeneous systems
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