Lecture 22 - Nov. 26
Bridge Controller

Relative Deadlock Freedom
2nd Refinement: Variables & Invariants

Exam Info



Announcements/Reminders

e Lab5 released (due on Tuesday, December 3)
e WrittenTest2 results to be released tomorrow
e Exam review sessions polling
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PO of Relative Deadlock Freedom

Abstract mO

variables: n ML out ML.in
when when
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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
A 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
IL.in
ML out "\ when
. [P variables: a,b,c when a>0
Correctness Criteria: 8t har
- c= a=a-1
+ GUGI’d Sh'.engfhemng constaniss: d invariants: init then b:=b+1
i 1 ) invii:3¢N g - 1 d
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+ Invariant Preservation axoma: Ty Wy S g0 IL out
= invi5: a=0vc=0 o ML.in when
+ Convergence axmi-2:d> 0 il when b>0
Em variants: th:n> . thean: ¢
2-a+b ci=c-1 b:=b-1
end c:=c+1
1 end




Bridge Controller: Abstraction in the 2nd Refinement

ENVA 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.

Cars are not supposed to pass on a red traffic light, only on a green one.
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Bridge Controller: State Space of the 2nd Refinement

ENV1 | The system is equipped with two traffic lights with two colors: green and red. I‘* NL# WQ‘{' a + L d ?
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

ml_tl
ol invariants:
variapbies: inv2_1: mi_tl e COLOUR
a,/b;/c inv2.2: il .tl e COLOUR ( MAINLATD
mi_

inv23: 22ml_tl=
inv24: 2270 _¢f =

Static Part of Model > l/>\q>0

sets: COLOR constants: red, green k=0

il_tl

axioms: Exercises
axm2.1: COLOR = {green, red} inv2_3: being allowed to exit ML jmeans|limited carno crash
axm2_2: green + red |

inv2_4: being allowed tfo exit IL[means ome car in IL(&)no crash



Exam Info

- When: 7pm to 10pm, Sunday, December 15

- Where: TC Sobeys

- Coverage: Everything (lecture materials & labs)
+ slides, iPad notes

- Format: Mostly Written A,{ﬁfi,
+ explana’rlons/Jus’rlﬁca’rlons ASCL— vt
+ write math expressions {"M }\0 ot -
+ calculations, proofs - 4 W fﬁp(@;‘ v % ,,/ /

- Restrictions: ho

+ One-sided, [computer- ’rypedl min 10pt data sheet
+ No sketch paper (Exam booklet includes it)
+ No calculator Ly - fuesti bool(/ef
_ What you should bring: ~ 415wér beolfet
+ Valid, Physical Photo ID (strict)
+ Water/Snack




