Lecture 18 - March 28

Reactive System: Bridge Controller



Announcements

e Bonus Opportunity - Course Evaluation

® ProgTest1: Andy (eMail, Zoom); Jackie (Office Hour)
e Lab3 Part 2 released b”é

® ProgTest2 —

@ Review Q&A Sessions ——
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Livelock Caused by New Events Diverging

An alternative m1l (for demonstration)

SHOCKED

axioms: invariants: < -
constants: d axm0.1:deN variables: a,b,c invil:aeZ
axm02:d>0 invi2:beZ
} invi3:ceZ
old grents
ML out '
ou : — _ = [
q <M | IL.in | IL_out
a+b<d by begin begin
c=0 then a:=a-1 b:=b-1
then i1 b:=b+1 c:=c+1 ﬁg
a:=a+1 e end end
end end
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Use of a Variant to Measure New Events Converging

fixed

variables: a,b,c g ‘lau L — \‘
invariants: a+b<d when ( a>0> big ML
invi1:aeN c=0 c>0 then ~ thzn_ L
invi2:beN then then —93;:51-2__ bich_1
invi3:ceN Pa:=a+1 c:=c-1 = b:=b+1 ci=C+1
!nv1_4: a+b+c=n end end end - end
invi5: a=0vc=0 TN
2 Honze: W tL /7 E & sl s?wa:o hae
- variant; 2 - b OLOunpAG
Variants for New Eventsy 2 - a + b ,r«& A il et 18 6T
B
e 2 F 20 (AL ™
<init,|ML_out,|ML_out,|IL_in, |IL_in,|IL_out,|IL_out, |ML_in,|ML_in wyl
1 dﬁf )
0=0 a:l a:?—d=|0=o a=0 0—0 a:o a:oa"e’| @'U’L O,Jﬂ';s
b=0 b=0 b= b=l.b=2 b=| b=0 b=0 b=0 wl,
; l Lo ¢ Jotcs = =2 ¢ = c= N
c=0 ¢=0 ¢c=0c=0c=Q9 c=1 ¢c=2 c=| c=0 M@
Vv = vV = vV = vV = vV = V= V= V= V= mﬁmmnnoa&pr%gg;Of

concrete events



PO of Convergence/Non-Divergence/Livelock Freedom

_7 Variant Stays (Non=Negative Variants for New Events: 2 - a + b

L in/NAT| How m‘a& NAT 105 & delterafe?

variant: V(c, w)
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A New Event Occurrence Decreases Variant 7Y
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Example Inference Rules

HP.Q+ R
HPAQ+R
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