Lecture 19 - Nov 13

Bridge Controller

New Events: IL in, IL out
Simulation of New Events: skip
Livelock/Divergence: Example



Announcements/Reminders

e Todays class: notes template posted
e Lab4 to be released
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Bridge Controller: Guarded Actions of "new” Events in 1st Refinemen

IL_in: A car enters island
(getting off the P/rjdggL
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Before-After Predicates of Event Actions: 1st Refinement

IL_in
when
a>0
then
a=a-1
b:=b+1

IL_out

when
b>0
a=0

then
b:=b-1
c:=c+1

end

- Pre-State

- Post-State
- Sate Transition

Concrete State Space
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Visualizling Invariant Preservation in Refinement
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PO/VC Rule of

old oyl oo espfs

Abstract mO

B constants: d

variables: n

i | axioms:
axm0.1:deN
axm02:d>0

Concrete m1l

invariants:
invO1|neN
inv0_2 ] n<d

variables: a,b,c

invariants:
invii1:a¢N
invi2:beN
invi3:ceN

invid4: a+b+c=n
invi5: a=0vc=0

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

Invariant Preservation; Sequents

| |
IL_in/INV1_4/INV
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N Low B0 ] IL_in/INV1_5/INV
i 5 (exestzse)
Z thciln:O
"W b:=b-1
l c:=c+1
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Discharging POs of ml: Invariant Preservation in Refinement

IL_in/invl_4/INV H v G
MmoN |l HYP

H1,H2 - G H,P + P

deN

d>0

neN

n<d
aeN

beN

ceN
a+b+c=n
a=0ve=0
a>0

=

(a-1)+(b+1)+c=n




Discharging POs of m1: Invariant Preservation in Refinement

ML |n/|nVI S/INV -_ - Q
FALSE_L OR_R2
H1 H2 - G F PvQ@Q

deN
d>0
neN
n<d
aeN
beN
ceN
a+b+c=n
a=0vec=0
a>0

=

(a-1)=0vec=0

H(F),E=F + P(F) HP+-R HQ+R
Tap.p P EQLR ORL
’ H(E),E=F ~ P(E) H,PvQ +~ R
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Livelock Caused by New Events Diverging

An alternative m1l (for demonstration)
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