
Lecture 17 - Nov 6

Bridge Controller

Concrete Guards: ML_out, ML_in
Guard Strengthening: Intuition, PO



Announcements/Reminders

• Today’s class: notes template posted
• WrittenTest2 next Wednesday (November 12):
+ Guide released
+ Practice Questions released
+ Lab3 solution to be release soon (for WrittenTest2)



Bridge Controller: Guards of “old” Events 1st Refinement

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

ML_in: A car enters mainland 
(getting off the bridge).
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d = 2
a = 
b = 
c = 

d = 2
a, b, c initialized to 0

Abstract m0

Concrete m1

Bridge Controller: Abstract vs. Concrete State Transitions

d = 2
n initialized to 0

d = 2
n =

Scenario
- car leaving ML
- car entering ML
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Before-After Predicates of Event Actions: 1st Refinement

- Pre-State
- Post-State
- Sate Transition
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States, Invariants, Events: Abstract vs. Concrete
Abstract m0

Concrete m1
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v and v’: abstract variables in pre-/post-states
w and w’: concrete variables in pre-/post-states

I(c, v): list of abstract invariants
J(c, v, w): list of concrete invariants

G(c, v): an abstract event’s guards
H(c, w): a concrete event’s guards

E(c, v): an abstract event’s effect
F(c, w): a concrete event’s effect

PO Rule of Invariant Preservation in Refinement: Components
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Predicates : Weaker vs. Stronger Weakest predicate : The
Ex Tme]
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↳ P is stronger than G Strongest predicate : False
↳ G is "weaker" than p [x/ False3 = 0.
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PO/VC Rule of Guard Strengthening: Sequents
Abstract m0

Concrete m1

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