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STATIC VERIFICATION

System S Controller C

1. Never injure humans. 2. Obey orders. 3.Protect yourself

Specification φ

VERIFY:

∀σ ∈ runs(S || C): σ ⊨ φ



WHEN STATIC VERIFICATION FAILS

·p = Rv
·R = Rω̂
·v = − ω × v + RTḡ +

fv(ω, v, α, β, ωr, δc, δr)
·ω = − J − 1(ω × Jω)+

fw(ω, v, α, β, ωr, δc, δr)
·α = fα(ω, v, α, β, ωr, δa, δe)
·β = fβ(ω, v, α, β, ωr, δa, δe)

·ωr = fr(ω, v, ωr, δc, δr)

Complexity Lack Of Knowledge Non-Determinism
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System S Controller C
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Specification φ

VERIFY:
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Given σ ∈ runs(S || C):

σ ⊨ φ

RUNTIME MONITORING

VERIFY:

∀σ ∈ runs(S || C): σ ⊨ φ
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input a: Int32 
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input CSL, DL: Float64 
input rec, stim: Bool 

output twitch := abs(derive(3,CLS)) 

output avg_long  @100mHz := twitch.aggr(over: 2000s, using: avg) 
output avg_short @1kHz := twitch.aggr(over: 2ms, using: avg) 
output spike     @1kHz := avg_short > avg_long.hold() + ε 

trigger spike ∧ ¬rec.aggr(over: 2ms, using: any)  
                                “seizure not recognized” 
trigger @1kHz rec.aggr(any, 5ms) ∧ ¬stim.aggr(any, 3ms)  
                                “stimulation not triggered” 

PRACTICALITY
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Huge thanks to Leander, Marvin, and Malte!
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