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

Bridge Controller: “Old” and “New” Events



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).



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



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



Discharging POs of m2: Invariant Preservation First Attempt

ML_out/inv2_4/INV



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

Fixed



Abstract m1

Concrete m2

Exercise: Specify IL_out/inv2_3/INV

Fixing m2: Adding an Invariant

ML_out/inv2_4/INV



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



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


