
Lecture 23 - Nov. 28

Bridge Controller

2nd Refinement: Splitting Guards
Adding Invariant to Prove INV



Announcements/Reminders

• Lab5 released (due on Tuesday, December 3)
• WrittenTest2 results released
• Exam review sessions polling
• Data Sheet: 
+ Hand-Writing & Screenshots allowed
+ Font size requirement: ≥ 10pt



Single Car Travel: 
<init, 
 ml_tl_green, ML_out, 
 IL_in, 
 il_tl_green, IL_out, ML_in>
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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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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

>
abstractguardof
a +bcdML - aut

- C = 0 in my

ml- +l = red

b < 0 abstract
-> a = 0 garda

it-th = IL- out
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PO/VC Rule of Invariant Preservation: Sequents
Abstract m1

Concrete m2
ML_out/inv2_4/INV

Exercise: Specify IL_out/inv2_3/INV

#



Example Inference Rules
Modus Ponens

(px(p=g))= q

H Xp = G
& II

O - H = (p = g)

Contra-positive
<p = G P

= G Contra-poss <8 = <(p)



Discharging POs of m2: Invariant Preservation First Attempt

ML_out/inv2_4/INV

Outstanding/Unprovable Sequent
green I red
ml- +l =great
it- +h = green
⑰ = 0 contradiction

.

Tme False = False)



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 
⊢ 

1 = 0

IL_out/inv2_3/INV ML_out/inv2_4/INV

Fixedexercise!
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Abstract m1

Concrete m2

Exercise: Specify IL_out/inv2_3/INV

Fixing m2: Adding an Invariant

ML_out/inv2_4/INV

·de



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
⊢ 
1 = 0

Approach 1 :
↑ NOT-L

green+ red x great red Approach2me-th = green ->
ml-tREred ER-LRs green-red great ,I,

O OR_L iC-tC = green MON
it+h = green falst

T =0 T=o

exercise



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


