
C2E2
Verification Tool for Stateflow

C2E2 a verifier for models of cyberphysical systems
• Nonlinear hybrid models. Supports MathworksTM

Simulink Stateflow models and xml inputs
• Guards, resets, initial sets
• Bounded time invariants
• Counter-example generation
• Graphical user interface, visualizer
• Sound and relatively complete

http://publish.illinois.edu/c2e2-tool/
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Theorem. If returns safe or unsafe, then 𝐴 is safe /unsafe. 

Definition Given HA 𝐴 = 〈𝑉, 𝐿𝑜𝑐, 𝐴, 𝐷, 𝑇 〉, an 𝝐-perturbation of 
A is a new HA 𝐴′ that is identical except, Θ′ = 𝐵𝜖(Θ), ∀ ℓ ∈
𝐿𝑜𝑐, 𝐼𝑛𝑣′ = 𝐵𝜖(𝐼𝑛𝑣) (b) a ∈ A, 𝐺𝑢𝑎𝑟𝑑𝑎 = 𝐵𝜖(𝐺𝑢𝑎𝑟𝑑𝑎). A is 
robustly safe iff ∃𝜖 > 0, such that A’ is safe for 𝑈𝜖 upto time 
bound T, and transition bound N. Robustly unsafe iff ∃ 𝜖 < 0
such that 𝐴′ is unsafe for 𝑈𝜖.

Theorem. Terminates when robustly safe or robustly unsafe.
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Scenario
Alert ≼4

Unsafe
Running time 

(mins:sec) 
Alert ≼?

Unsafe

6 False 3:27 2.16

7 True 1:13 –

8 True 2:21 –

6.1 False 7:18 1.54

7.1 True 2:34 –

8.1 True 4:55 –

9 False 2:18 1.8

10 False 3:04 2.4

9.1 False 4:30 1.8

10.1 False 6:11 2.4
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