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== T8 % (Active Model Learning)

Learner

Execution trace

0 true false
5 true false
10 false true
5 false false
0

Predicate synthesis

5 — 10: (Pedal == true)
5 — 0 : (Pedal == false)
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Missing/wrong behavior

10 true false

20

Learned model
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Teacher

Reactive program

while (true) {

Model verification

+ Speed 100{| A &4 Speed 52

dadt=7h

+ Speed 50| A pedal2 ™

MU speed 100]| £l =7}
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q: T2 UM SEH » THoL0H loop iterationS Bt ¥ £& Tt 59| AJEH.

Teacher
p
Missing/Wrong Reachability _Yes LearnerOf| A
Behavior Finding No Checking (v,q) HE
q=qUpEs R CISFEEpE  p7t AEH MEf0M
7H8oHx| ¥3 EEIMS S

* EX) &2IHIOIE HESL = 18:
- = &EH: INIT. IDLE. RUN, STOP. EMERGENCY

&EH ¥4 floor (1~43). timer (0~9). direction (up. down. stay). button[12]
- = TIS8 T2 13 &EH KBl 5x4x10%3%212=2.457.6007H
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Improved Teacher

p
Missing/Wrong Reachability
Behavior Finding No Checking
{——— (————

q #q'0|1, Predicate f(x) p: negative2  p7} A ZF AEfO| A
f)7h & pE H7I S EEtserh

- SZIHIOIE HESH D= 18 M Ak
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- OI2IM. RIS E'é; O3 A (specification)2F Bi&olil. oiE AHS 2Hiol= Hi
diE A0l ¥&2 Mol 2AS 3130H0F &,

3S TH D278 AY (assert(p - q);)
Pedal ‘ assert(prev.Speed != 10 | | next.Speed == 5);
Podal assert(!(prev.Speed == 5 && prev.Pedal) | | next.Speed == 10);
IPeda
EdolA

(Completeness) —_— — (Improved)

Learner

Checker Teacher
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_ Improved Teacher Existing Teacher
. # of unreachable . # of unreachable

WasOn 214 3 19792.7 9141
InDiscPresent 25134 18 10696.9 3354
Intersection 133 2 156.0 280

ATM 182.2 62 196.5 213
GreenLight 13.6 2 97.1 200
Overall 431.6 25 262.0 152
MovingAvg 495 n 219.8 91
AbortLogic 135 1 76.8 66
Simulink 21.1 2 40.0 33
Redundant 412 13 624 25
InMotion 235.1 5 1375 1
DelayLine 18.2 3 23.1 5
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