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Bridge Controller: Abstraction in the 2nd Refinement

m1:
more concrete than m0, more abstract than m2

m2:
more concrete 
than m1
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m0:
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Bridge Controller: State Space of the 2nd Refinement

Dynamic Part of Model

Exercises
inv2_3: being allowed to exit ML means limited cars & no crash
inv2_4: being allowed to exit IL means some car in IL & no crash

Static Part of Model
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Bridge Controller: Guards of “old” Events 2nd Refinement

ML_out: A car exits mainland 
(getting onto the bridge).

IL_out: A car exits island 
(getting onto the bridge).
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Bridge Controller: Guards of “new” Events 2nd Refinement

ML_tl_green: 
turn the traffic light ml_tl to green

IL_tl_green: 
turn the traffic light il_tl to green
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PO/VC Rule of Invariant Preservation: Sequents
Abstract m1

Concrete m2
ML_out/inv2_4/INV

Exercise: Specify IL_out/inv2_3/INV
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Example Inference Rules
Nodus parens
*⇒f) xp _=f
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shunting
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Discharging POs of m2: Invariant Preservation First Attempt

ML_out/inv2_4/INV

Outstanding Sequent
green =/ red
ml
-tl = green
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Discharging POs of m2: Invariant Preservation First Attempt

IL_out/inv2_3/INV



Understanding the Failed Proof on INV

Unprovable Sequent: 
green ≠ red 

∧ il_tl = green 
∧ ml_tl = green 
⊢ 

1 = 0

ML_out/inv2_4/INV IL_out/inv2_3/INV
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Abstract m1

Concrete m2

Exercise: Specify IL_out/inv2_3/INV

Fixing m2: Adding an Invariant

ML_out/inv2_4/INV



Discharging POs of m2: Invariant Preservation Second Attempt

ML_out/inv2_4/INV

green ≠ red
ml_tl = green
ml_tl = red ∨ il_tl = red
il_tl = green
⊢ 
1 = 0
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Discharging POs of m2: Invariant Preservation
IL_out/inv2_3/INV

green ≠ red
il_tl = green
ml_tl = red ∨ il_tl = red
ml_tl = green
⊢ 
1 = 0

Second Attempt
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Exercise: Specify IL_tl_green/inv2_5/INV

Fixing m2: Adding Actions
ML_tl_green/inv2_5/INV
-

°

Concrete
grids metered{atbad Exercise : Proof

( =D
meet :-& 1-
Fell'=vxa'=aab'=bxc:c *

green -_ red ✓ red
-

- red
=

* ml.FI/--redv-il-rtl'--red



Lecture 2

Part Q

Case Study on Reactive Systems -
Bridge Controller 
2nd Refinement: Fixing the Model
Splitting Events



Exercise: Specify IL_out/inv2_4/INV

Invariant Preservation: ML_out/inv2_3/INV

ML_out/inv2_3/INV

↳ vk.at/-nv2-4 discussed earlier
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Discharging POs of m2: Invariant Preservation First Attempt
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Understanding the Failed Proof on INV

Unprovable Sequent from ML_out/inv2_3/INV
a + b < d

∧ c = 0
∧ ml_tl = green 
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Fixing m2: Splitting Events
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