
Lecture 19 - March 30

Reactive System: Bridge Controller



Announcements

• ProgTest1: Andy (eMail, Zoom); Jackie (Office Hour)
• Lab3 due soon
• ProgTest2
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Lecture

Reactive System: Bridge Controller

First Refinement: 
Relative Deadlock Freedom



Example Inference Rules
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Idea of Relative Deadlock Freedom
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PO of Relative Deadlock Freedom

Concrete m1

Abstract m0
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Discharging POs of m1: Relative Deadlock Freedom

Part 1



Discharging POs of m1: Relative Deadlock Freedom

Part 2



Initial Model and 1st Refinement: Provably Correct

Correctness Criteria:
+ Guard Strengthening
+ Invariant Establishment 
+ Invariant Preservation
+ Convergence
+ Relative Deadlock Freedom

Concrete m1

Abstract m0

measure - ->-NAT
L

interlearing WAR
Inew

events
-

0



Lecture

Reactive System: Bridge Controller

2nd Refinement: State and Events



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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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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