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“…Additionally, the Mariner 1
Post Flight Review Board
determined that the omission
of a hyphen in coded computer
instructions in the data-editing
program allowed transmission
of incorrect guidance signals to
the spacecraft.”

“…The vehicle was destroyed by
the Range Safety Officer 293
seconds after launch…”
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CoCoSim: an open-source MATLAB plugin for

• Contract-based Compositional Verification of Simulink/Stateflow Models
• Simulink/Stateflow translation to Verimag Lustre / C
• Work in progress: Link with requirements specification tools (FRET), Test Case 

Generation
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CoCoSim Architecture

LustreC Kind 2



Verification

• Formal verification: Prove that a system always conforms to our 
requirements
• By constructing a mathematical proof!
• Model checking



Requirements are expressed using the 
CoCoSim library.







Compositional Verification

𝐼𝑛𝑝𝑢𝑡! = 9 , 𝑂𝑢𝑡𝑝𝑢𝑡! = 17, 𝑂𝑢𝑡𝑝𝑢𝑡" = 31, 𝑂𝑢𝑡𝑝𝑢𝑡# = 48





Compositional Verification

𝐺" = 𝑂𝑢𝑡𝑝𝑢𝑡 < 𝐼𝑛𝑝𝑢𝑡 + 50



The new contract for B is not sufficient to prove the system-level contract! 





Stateflow verification

Bourbouh, Hamza, Pierre-Loic Garoche, Christophe Garion, Arie Gurfinkel, Temesghen Kahsai, and Xavier Thirioux. "Automated analysis of Stateflow models." (2017): 144-161.



Code Generation
• Verimag Lustre & C (through LustreC)

• Rust (through Kind 2)

• Compiler validation through equivalence testing and equivalence checking



Connection with FRET

• Import FRET requirements in CoCoSim

• Automated generation of Simulink monitors based on traceability data

• Analysis results can be traced back to original FRET requirements

Mavridou, A., Bourbouh, H., Garoche, P.L., Giannakopoulou, D., Pressburger, T. and Schumann, J., 2020, March. Bridging the gap between requirements and Simulink model analysis. 
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Model Information (JSON)

Export CoCoSpec (Lustre) + Traceability data

FRET Requirements





Test-case generation

• Random test generation (Simulink)
• MC/DC 
• Mutation-based

via LustreC (Work in Progress)







Thank you!
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