
Lecture 20 - April 4

Reactive System: Bridge Controller



Announcements

• ProgTest1: Andy (eMail, Zoom); Jackie (Office Hour)
• Lab4 released
• ProgTest2
• Exam guide to be released
• Final makeup lecture to be released



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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How can the order of events be enforced?

A. By the design ofevent guards.



Lecture

Reactive System: Bridge Controller

2nd Refinement: Invariant Preservation



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
Modus Powers
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Discharging POs of m2: Invariant Preservation First Attempt

ML_out/inv2_4/INV

Outstanding/Unprovable Seq
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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 
⊢ 
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2nd Refinement: Fixing the Model
Adding an Invariant



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
⊢ 
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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


