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Overview

Experimental Results

 QBMC: a quantified bounded model checking
(BMC) for Rectangular Hybrid Automata
(RHA)
• encodes the BMC problem for RHA in a
quantified form
• performs QBMC by querying the Z3 SMT
solver via its Python API and use its quantifierhandling procedures [1]
• implemented as a module within HyST [2]
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 Lynch-Shavit mutual exclusion protocol

Discrete locations: 9N
Discrete state-spaces: (N + 1)(9N)N

Algorithm
 Quantified free BMC for Hybrid Automata
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• I(V0): initial set of states

• T𝑖(V, V′) ≜ D𝑖(V, V′) ∨ 𝑖(V, V′) :
transition (discrete or continuous trajectory)
between consecutive pairs of sets of states

• P(V𝑖 ): a safety specification at iteration 𝑖
 QBMC for Hybrid Automata
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• δ: the real time elapse in the trajectories
• 𝑡 = 〈𝑡1, 𝑡2, … , 𝑡⌈𝑙𝑜𝑔2 𝑘⌉ 〉 : index each iteration
of the BMC of hybrid automata H

QBMC & examples are available online at: http://www.verivital.com/hyst/cfv2015.zip

Conclusion
• present a new SMT-based verification technique
that encodes the BMC problem for RHA in a
quantified form, which also subsumes this
encoding for timed automata
• present preliminary experimental results included
such as Fischer and Lynch-Shavit mutual
exclusion, and compare to dReach and HyComp
• In future, we will investigate more general
classes of hybrid automata
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