Lecture 17 - Nov. 7
Bridge Controller

Interpreting Unprovable DLF PO
First Refinement: Abstraction, State Space



Announcements/Reminders

® ProgTest2 results to be released by Monday, Nov 18
e Lab5 to be released on Friday, Nov 15
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Understanding the Failed Proof on DLF

constants: d variables: n
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Discharging PO of DLF: Second Attempt
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Summary of the Initial Model: Provably Correct
ettt ohinewitt

constants: d variables: n

axioms: invariants:
axm01:deN inv01:neN
|axm02 8o i) inv02:n<d
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Bridge Controller: Abstraction in the 1st Refinement
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REQ1

REQS3 The bridge is one-way or the other, not both at the same time.

The system is controlling cars on a bridge connecting the mainland to an island.
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Bridge Controller: State Space of the 1st Refinement

REQ1 The system is controlling cars on a bridge connecting the mainland to an island.
REQ3

Dynamic Part of Model\\\

The bridge is one-way

or the other, not both at the same time.

\

variables:

a,b,c
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Static Part of Model

constants:

d

invariants: \\
invi1:2e¢eN !
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oS invl_4: linking abstract & concrete states
axm0.1:deN

axm02:d>0

invl_5: bridge is one-way




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

constants:

d

axioms:
axm01:deN
axm02:d>0

variables:

ab,c

ML_out: A car exits mainland

(qe’rhnq on the bridge).
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invariants:
invii1:a¢eN
invi2:beN
invi 3:ceN

invi 4:

a+b+c=n

invi 5:

a=0ve=0

s

ML_in
when
??
then

end

ci=c-1

(getting off the bridge).



Before-After Predicates of Event Actions: 1st Refinement

Events

Before—after

predicates

ML in
when
O0<ec
then
c:=c—1
end

ML out
when
a+b<d
c=0
then
a:=a-+1
end

ad=a+1 ANV=0bA
d=c

- Pre-State

- Post-State
- Sate Transition




