Lecture 14 - March 7

Reactive System: Bridge Controller



Announcements

e Slides updated to include First Refinement
e Released: Lab2 solution video, PracticeTest1 solution
¢ To be completed by the final exam:

Makeup lectures for WT1, WTZ2, ProgTest1, ProgTest2



Lecture
Reactive System: Bridge Controller

First Refinement: State and Events



Bridge Controller: Abstraction in the 1st Refinement
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REQS3 The bridge is one-way or the other, not both at the same time.






Bridge Controller: State Space of the 1st Refinement

REQ1 The system is controlling cars on a bridge connecting the mainland to an island.
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invl_4: linking abstract & concrete states
invl_5: bridge is one-way




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

"o tc\(kt ML in \
® @PU{-EZCJS a T b 0) i
> (a+D+b < ol Fw»?‘s d
/ axioms: @iﬂ W, .
constants: d axm0.1:deN
axm02:d>0 (
a+b < o-| L
L A* < d - - L Mi-'oA
—— invariants:
invi1:3¢eN
variables: a,b,c invli2:beN
invi3:ceN
invid: a+b+c=n
_’_'_ invi5:1a=0vc=0

RN

ML_out: A car exits mainland
(qe’rhnq on the bridge).

ML_ ?,Ut ./'; g
whenf’.o K=ot |
then % <d V b’
| e .
~ =

A
“ML in: A car enters mainland
(getting off the bridge).

W g as
—=’ C >0
ther? (7 ﬁoﬂmla




States, Invariants, Events: Abstract vs. Concrete
Abstract mO / dd, alstert  evedts

variables: n

invariants:
_ inv01:neN
constants: d inv02:n<d
axioms:
axm01:deN
A Concrete ml

variables: a,b,c

A y

invariants: If ‘a+b<d when
invii1:3¢N c=0 hC>0
invi2:beN then then
invi3:ceN ) [a:=a+1| c:=c-1
invl_4 em end
invi5: a=0vec=_0_ ¢




