
Lecture 18 - Nov. 12

Bridge Controller

Abstract vs. Concrete Transitions
Predicates: Stronger vs. Weaker
Why Guard Strengthening?



Announcements/Reminders

• ProgTest2 results to be released by Monday, Nov 18
• Guide to be released for WrittenTest2 on Wednesday
• No scheduled lab session tomorrow.



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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States, Invariants, Events: Abstract vs. Concrete
Abstract m0

Concrete m1
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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

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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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 us. Stronger
p = q
↳ P is "stronger" thanG
↳ G is "weaker" than P
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trespondingRefinement : Why Guard Strengthening abstract
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PO/VC Rule of Guard Strengthening: Sequents
Abstract m0

Concrete m1

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

~
S

C

~

->
ML-out,

ML-T1.

->
exercise .

M2out/GRD M2-in/GRD
dEN axmO_ I
d > 0 axmo_2
nEN invo-1
n = d invo-z
GEN

a+b+c=nt - u+d
bEN
(E a=0vC=0
a+bcdc = 0
->
# of concrete guards


