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Case Study on Reactive Systems -

Bridge Controller
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New Events
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Bridge Controller: Guarded Actions of "new” Events in 1st Refinement
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Before-After Predicates of Event Actions: 1st Refinement
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Visualizing Invariant Preservation in Refinement

Each new state transition (from w to w’)
should be simulated by

an abstract dummy state transition (from v to v') o WM

I l Abstrz::;xerl:tz{ Gk"' [‘2

B ((A'A)) J(c,V,

Concrete event

Alg o
(Il & Tl o4t)

N

99"'1

S




PO/VC Rule of Invariant Preservation: Sequents
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Discharging POs of ml: Invariant Preservation in Refinement

IL_in/invl_4/INV

deN

d>0

neN

n<d
aeN

beN

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

=

“(a—1)+(b+1)+0:n

MonJ

H1 - G
H1,H2 - G

MON

2ttt =N
|—
(4-1) 'l'[lo’('l) +( =/

K1

HYP

H,P+ P

Aiptl=v
- (2
otb€l=n

=~



Discharging POs of ml: Invariant Preservation in Refinement
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Livelock Caused by New Events Diverging

An alternative m1 (for demonstration) /’
axioms: invariants:
constants: d axm0.1:deN variables: a,b,c invil:aecZ
axm02:d>0 invi2:beZ
) invi3:ceZ
’4
AH?@MB 5 A~ vddeets Yb%‘}/{j\
ML _out / RAL . V4 N
in :
when when IL.in IL_out
a+b<d c>0 begin begin
c=0 s a:=a-1 b:=b-1
then i1 b:=b+1 ci=c+1
a=a+1 end._ end end
end

VDLl .
Abserece Vanseans - Jart ék?,ékgp,fk;y,ska? m|>y M

&IWDH? TeensgipS - & M?(: Il.? ., M‘.’ L=, IL out, ~oos D
O wt b ‘“”b sk, Cok

@ feltk ~ g el o Py Sty ‘el




Use of a Variant to Measure New Events Converging
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Variant Stays Non-Negative
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Idea of Relative Deadlock Freedom {7( ‘ E‘Z)E




PO of Relative Deadlock Freedom
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Example Inference Rules
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Discharging POs of ml: Relative Deadlock Freedom
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Discharging POs of ml: Relative Deadlock Freedom
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Initial Model and 1st Refinement: Provably Correct

ML _out
when
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constants: d variables: n n:=n+1
init end
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end
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