PO/VC Rule of Invariant Preservation: Revised MO

A(c)
constants: d variables: n I ( C, V)
axioms: invariants: G(C, V)
axm01:deN ::zg; ZZNd —
li(c, E(c, v))

Q. How many PO/VC rules for model mO?



Discharging POs of revised mO: Invariant Preservation

ML_out/invO_1/INV

deN
neN
n<d
n<d

=
n+1eN

ML_out/invO_2/INV

deN
neN
n<d
n<d

=
n+1<d

ML_in/invO_1/INV

deN
neN
n<d
n>0

.
n-1eN

H+-P

H+ PvQ

OR_R1

H1 - G
Hi,H2 - G

—— DEC
n< =

n<mer n+i<m

INC

ML_in/invO_2/INV

deN
neN
n<d
n>0

=
n-1<d

- P2
neN+ n+1eN

0<n+ n-1eN

P2’




Initializing the System

Analogy to Induction:
Base Cases = Establishing Invariants

The Initialization Event
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Analogy to Induction:

Inductive Cases = Preserving Invariants
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PO of Invariant Establishment

Components

constants: d variables: n

K(c): effect of inits actions

axioms: Rtieboibg : v’ = K(c): BAP of init’s actions
axm01:deN inv01:neN
inv02:n<d

Rule of Invariant Establishment Exercise:
Generate Sequents from the INV rule.
A(c)

= INV
li(c, K(c))




Discharging PO of Invariant Establishment
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pO Ru le: Dead IOCK Free dom REQ4 Once started, the system should work for ever.

constants: d

variables: n

axioms:
axm01:deN

A(c)
I(c, V)

Gi(c,V) V-

invariants:
inv01:neN
inv02:n<d

DLF

v Gp(c, V)

o c: list of constants (d)
o A(c): list of axioms (axmo 1)
o vand v’ list of variables in pre- and post-states v=(n),v = (n)
o I(c,v): list of invariants (inv0_1, |nv0 2)
(o]

G(c,v): the event’s guard
G((d),{n)) of ML_out = n<d, G({d),{n)) of ML_in = n>0

Exercise: Generate Sequent from the DLF rule.




Example Inference Rules

HYP FALSE_L TRUE_R
HP+ P L+ P P+T

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

EQLR

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

EQ_RL




Discharging PO of DLF: First Attempt
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