Lecture 13 - March 2

Reactive System: Bridge Controller
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PO Ru le: Dead IOCK Free dom REQ4 Once started, the system should work for ever.

v .
constants: d variables: n 1 ) ML_in
when

n>0
axioms: invariants: then

axm0.1:deN inv01:neN - n:=n-1
inv02:n<d end

Ag Cz o c: list of constants (d)
o A(c): list of axioms (ame 1)

I(c, V) DLE ° Vand v’ listof variables n pre- and post-states v=(n), v = (n)

— === o [(c,v): list of invariants (inv0_1, |nv0 2)
o G(c,v): the event’s guard

G (C, V)V---Vv Gm(C, V) hf[d G({(d),(n)) of ML_out = n < d, G({d),(n)) of ML.in = n>0

L desgunction o puods & all omis” Fue (V) (v
Exercise: Generate Sequent from the DLF rule. _ﬁ e - sttt post-sefe
l
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Example Inference Rules

H(F)
H(E),E=F v P(E)

H(E),E=F ~ P(E)™
AD.EE - PO




H(E),E=F + P(E)

EQ_RL
H(F),E=E + P(F) R




Discharging PO of DLF: First Attempt
MON OR_L OR_R1
H1,H2 + G HPvQ+ R Hr PvQ
H(F),E=F r P Hr Q
HYP o ST OR.R2
H,P+ P H(E),E=F + P(E) it E G

deN

ner 4RT iﬁ vou| Ted vi=d
n< d ykd Vﬂ:d =

B |:/l<olv N>0 tedva>o

n<dvn>0




Understanding the Failed Proof on DLF

constants: d variables: n

ML _out

Mainland

axioms: invariants:

axm01jdeN “ inv01:neN
inv02:n<d

ML_in

_2Unprovable Sequent: |—|d_>_Q mey be wedater]
L & ne,aofm may ko twp
I (0( >0> © a[lweol the  Cavient wiotlp |

L Qe V' — %_ Sef d=o,

@ d eN (drv aer wit . V=0 0<o0
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Discharging PO of DLF: Second Attempt

deN
neN
n<d

=
n<dvn>0

deN

neN
n<dvn=d
=
n<dvn>0

MON

n<dvn=d
I_

h=d
l._

_£<dvn>0

‘n=d

|_

n<dvn>0

n<d
ORR1 |+ HYP
n<d

EQLR,MON| +~
d<dvd>0




Discharging PO of DLF: Second Attempt

HYP

AP = P

HP+R H,Q+ R
HPvQ+ R

OR_L




Summary of the Initial Model: Provably Correct

L2

constants: d

A)Mamﬂ‘_

variables: n

axioms: invariants:
~axm0.1:deN inv01:neN
(axm02:d>0) /' \ inv02:n<d /

ML _out
when
n<d
then
n:=n+1
end

Sollbok
d:meajo’“

N

ML_in
when
n>0
then
n:=n-1
end

| | | | | | | |
Correctness Criteria: _

+ Invariant

"+ Invariant

+ Deadlock

Establishment
Preservation =
Freedom




