Idea of Relative Deadlock Freedom
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PO of Relative Deadlock Freedom
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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
il Abstract mO
constants: d variables: n n:=n+1
init end
begin
axioms: invariants: n:=0
axm0.1:deN inv01:neN end ML._in
axm02:d>0 inv02:n<d when
n>0
then
n:=n-1
end
Concrete ml
ILin
ML _out when
. [ variables: a,b,c when a>0
Correctness Criteria: e har
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+ Guard Strengthening R invariants: init then = g
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. . i invi3:ceN o
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+ Relative Deadlock Freedom variants: then then
2-a+b c:=c-1 b:=b-1
end c:=c+1
end




Bridge Controller: Abstraction in the 2nd Refinement

ENV1 The system is equipped with two traffic lights with two colors: green and red.

ENV2 The traffic lights control the entrance to the bridge at both ends of it.

| ENV3 | Cars are not supposed to pass on a red traffic light, only on a green one.
mO:

ML _out

Mainland

more abstract than ml

ml:

ML_in

more concrete than mO, more abstract than m2

m2:
more concrete
than ml




Bridge Controller: State Space of the 2nd Refinement

ENV1 | The system is equipped with two traffic lights with two colors: green and red.
ENV2 The traffic lights control the entrance to the bridge at both ends of it.
ENV3 | Cars are not supposed to pass on a red traffic light, only on a green one.

Dynamic Part of Model

ol invariants:
variapbies: inv2_1: mi_tl e COLOUR
ISLAND
a,/b;/c inv2.2: il .tl e COLOUR ( MAINLATD
mi_ : . 29
i1l inv2.3: 7?7
inv24: ??

Static Part of Model

sets: COLOR constants: red, green

B Exercises
axmz 1 : COLOR= {green, rsd} inv2_3: being allowed to exit ML means limited cars & no crash
axm2_2: green + red i | | .
inv2_4: being allowed to exit IL means some car in IL & no crash




