Lecture 20 - Nov. 19

Bridge Controller

Concrete, New Events vs. Abstract skip
Livelock, Divergence

Invariant vs. Variant
Tracing of Abstract/Concrete Transitions



Announcements/Reminders

e Lab5 released (due on Tuesday, December 3)
e WrittenTest2 tomorrow
e Bonus Opportunity coming: Formal Course Evaluation
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Invariant Preserva'rion!: Sequents
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g constants: d variables: n

i | axioms: invariants:

t axm01:/deN inv0_1ineN
axm02:/d>0 inv02in<d

Concrete m1l

variables: a,b,c IL in | IL out
when when
invariants: a>0 gi 8
invid:aeN then then_
invi 2:{beN a=a-1 b:=b-1
inv13: b:=b7¥1 ci=c+1
invi4 en end
invi5: a
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Discharging POs of ml: Invariant Preservation in Refinement
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(a-1)+(b+1)+c=n




Discharging POs of m1: Invariant Preservation in Refinement
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Livelock Caused by New Events Diverging

Py
An alternative m1 (for demonstration)
axioms: invariants:
constants: d axm01:deN variables: a,b,c :::: _; Z e% .
d J ‘saxmo,z :d>0 ﬂg,.) B M{s invi3:ceZ | {a)‘/f(aﬂ ’ﬁ M;w(’
_ /\W&Md Mﬂ{ J hove o., it
o N s M N
: a+b<d wce:‘o begin begin /5
c=0 then a=a-1 b:=b-1
then i1 b:=b+1 c:=c+1
a:=a+1 arvd end end
end
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Use of a Variant to Measure New

fixed

Events Converging

. ] v
variables: a,b,c ML out ML IL.in IL_out
when _In when wl';jen0
invariants: a+b<d when a>0 . i 0
invi1:aeN c=0 c>0 then then_
invi2:beN then then a=a-1 b:=b-1
!nV1_3ZCEN a:=a+1 c=c-1 b:=b+1 ci=c+1
invid4: a+b+c=n end end end end -~
invi5: a=0vec=0

Variants for New Events: 2 - a + b

variant: 2 -a + b

A
<init,|ML_out,|ML_out,|IL_in, |IL_in,|IL _out,|IL_out,|[ML_in,|ML_in >¢6-
a=0 a=| a=2.a=) a=0 a=0 a=0 a=0 =032-.
b=0 b=0 b=0b=] b=2 b=| b=0b=00b=0t
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concrete events



