ON THE SIMILARITIES OF AIRCRAFEAND:- HUMANS:
MONITORING CYBER-PHYSICAL SYSTEMS.WITH STREAMLAB

Jan Baumeister, Bernd Finkbeiner,

Maximilian Schwenger, Hazem Torfah

®®

~pirs s Saarland mx
CPECESE ' yniversity bl



ON THE SIMILARITIES OF AIRCRAFT AND HUMANS

StreamLAB

Runtime
Monitor

| static
/.l Analyzer




_ OTATIC VERIFICATION

Lack of Knowledge

voerunsS | Cro

Complexity

P =Ry

R = R&

V=—-wxv+RIg+
flw,v,a,p,w,,0,,0,)

& =—J Yo xJo)+
S, v,a, p, ®,,6.,0,)

a=f(w,v,ap ,d,0,

r’>a’ e

p = fyw,v,a,p,,35,3,
o, =f(w,v,®,,0,7,)

re r

VERIFY:

Non-Determinism

O A

-
g




VERIFY:
voerunsS  Cro

Given o € runs(S || O):
Ok




Runtime [

Monitor |

¢ | & € | 4| €] %)
¢ Ple] ¢ ¢ 7 [4]




Specification Logics Programming Languages




FIRST EXAMPLE

input altitude: Int64
output height := altitude + 6

trigger height > 100 “drone does not fit in the tunnel”
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__VENTRICULAR FIBRILLATION

input cur: Float64

output avg_ekg @@.1Hz := cur.aggregate(over: 10min, using: avg)
output Vcur := derive(1, cur)
output avg_der @@.1Hz := Vcur.aggregate(over: 10min, using: avg)

output peaking
:= cur > avg_ekg.hold() + €1 A Vcur > avg_der.hold() + &

output r_peak := peaking A - peaking.offset(by: -1)
output heart_rate @0.1Hz := r_peak.aggregate(over: 1min, using: %)
trigger 200 < heart_rate < 350 “ventricular flutter”

trigger heart_rate = 350 “ventricular fibrillation”
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input cur: Float64 (Float6a| efcur} )
output Vcur := derive(1, cur) (Fumed] @) |
output avg_ekg @0.1Hz | _(“ﬂmﬁ4@““““9
1= cur.aggregate(over: 10min, using: avg)
output avg_der @0.1Hz (Floate4] efo. 1z}
1= Vcur.aggregate(over: 10min, using: avg)
output peaking (LBool | elcur} )
1= cur > avg_ekg.hold() + &1
A Vcur > avg_der.hold() + &
output r_peak := peakin Bool | @{cur}
A — pea ing.offset(by? -1) ( )
output heart_rate @0.1Hz ( Int64 |e{0.1Hz})
1= r_peak.aggregate(over: 1min, using: )
triqgger (Bool @{0.1Hz}]

200 < heart_rate < 350 “ventricular flutter”

(Bool

trigger

@{0.1Hz8

heart_rate = 350

“ventricular fibrillation”
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StreamLAB

www.stream-lab.eu




