Lecture 2
Part F

Case Study on Reactive Systems -

Bridge Controller
First Refinement: State and Events

(continued)



Bridge Controller: State Space of the 1st Refinement

REQ1 The system is controlling cars on a bridge connecting the mainland to an island.
REQ3 The bridge is one-way or the other, not both at the same time. )4 . W,‘]
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Bridge Controller: Guards of “old” Events 1st Refinement
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Bridge Controller: Abstract vs. Concrete State Transitions
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Before-After Predicates of Event Actions: 1st

Refinement

Before—after
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States, Invariants, Events: Abstract vs. Concrete

Abstract mO
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PO Rule of Invariant Preservation in Refinement: Components

Abst t 05 'ﬁ Ml’(AS Concrete m1l flﬁd:fp
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v and v': abstract variables in pre-/post-states G(c, v): an abstract events guards
w and w': concrete variables in pre-/post-states  H(c, w): a concrete events guards
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Lecture 2
Part G

Case Study on Reactive Systems -
Bridge Controller
First Refinement: Guard Strengthening



4&11_:{3«\3 AN

8% =5 % 1| s C 1|45

P ot ten 7 O

\‘ﬂﬁ % weeks, than }7"

(w5

' 2

Y50 >0 3 sode, thal X70 pt 5«'ﬂe/ Ydfﬂ”
Y% 0 120 % wéalgxﬁwl Y0 o &

d 7

X>0 > A 20 " ) IBpH




PO/VC Rule of Guard Strengthening: Sequents
Abstract mO
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Discharging POs of ml: Guard Strengthening in Refinement
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Discharging POs of ml: Guard Strengthening in Refinement
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PO/VC Rule of Invariant Preservation: Sequents
Abstract mO

variables: n ML out
when
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Visualizing Invariant Preservation in Refinement

Each concrete state transition (from w to w’)
should be simulated by
an abstract state transition (from v to v')

I(v) Abstract event , 107)
G(c,v) z v'=Elc,v)
= -
: Aot SO vt :

(-

EN Yo el i
.L edfat' Lo ok

i s X
éﬁ( 4@& Concrete event ;a”'ﬁ' . oft

¥ ki

| Hew) W pretle ot tygnsan w'=F(c,w)




Discharging POs of m1: Invariant Preservation in Refinement

ML_out/invl_4/INV]R | [yperse G
MON EQ

Hi,H2 - G P+~ E=E

deN

d>0 H(F),E=F + P(F)

neN EQLR
B ] H(E),E=F + P(E)

aeN

beN

ceN

a+b+c=n
g=0ve=10

at+b<d

c=0

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




Discharging POs of m1: Invariant Preservation in Refinement
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PO of Invariant Establishment in Refinement

Components
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Discharging PO of Invariant Establishment in Refinement
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