
Lecture 19 - Nov 13

Bridge Controller

New Events: IL_in, IL_out
Simulation of New Events: skip
Livelock/Divergence: Example



Announcements/Reminders

• Today’s class: notes template posted
• Lab4 to be released
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Bridge Controller: Guarded Actions of “new” Events in 1st Refinement

IL_in: A car enters island 
(getting off the bridge).

IL_out: A car exits island 
(getting on the bridge).
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Before-After Predicates of Event Actions: 1st Refinement

- Pre-State
- Post-State
- Sate Transition

Concrete State Space↓
a = a-1

"y = b+ 1

C= C



Visualizing Invariant Preservation in Refinement
Each new state transition (from w to w’) 
should be simulated by 
an abstract dummy state transition (from v to v’)
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PO/VC Rule of Invariant Preservation: Sequents

Q. How many PO/VC rules for model m1?

Abstract m0

Concrete m1
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IL_in/INV1_5/INV
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Discharging POs of m1: Invariant Preservation in Refinement

IL_in/inv1_4/INV



Discharging POs of m1: Invariant Preservation in Refinement

ML_in/inv1_5/INV
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Exercise show the abstract & concrete transitions of:

abstract transitions : (init
, Mconte skips skip , M2 - in >

concrete transitions : (init , ML_ outs IL - in > IL-Out , ML -in]



Livelock Caused by New Events Diverging

An alternative m1 (for demonstration)
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Livelock/Divergence
-> caused by an infinite interleaving of

new events (2 busy looping in the
abstract model) .
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