Specification and Verification of State Systems: Actions and Fairness
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Theorem:

For every (nfSTS I the following axioms are I'-valid (for every A € Actr):
(action) exec A — enabled)
(fair) OO enabledy — Oexec

From this theorem, the following formula can be derived:

(progress) enabledy — —nilp  for every A € Actr
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Verification of State Systems

Specification of (the set of execution sequences of) an (H))()(DSTS I': (L, Ar)

Verification: Formal proof of “properties” of I" (described by formulas F) by deriving
Ar-F

Note: The choice of an adequate language £, depends on:

o the type of I,

e which properties are to be considered.
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Classification of Properties

Simple classification according to the form of the specifying formulas.

Invariance properties: A — OB
Precedence properties: A — B atnhext C

A — B unless C

Eventuality properties: A— OB

(A, B, C are state formulas of the system in question.)

In the following: Basic proof rules for these classes (only for (r)ISTS or (r)fSTS).
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Proof Rules for Invariance Properties

(inv) A — B,Binvof Actr A — OB (invariance rule)
(inv) startr — A, A invof Actr FOA

Remark: (inv) is mostly applied in the form:

A — B’ B"invof Actr, B’ - B+A — OB
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Proof Rules for Precedence Properties

(atnext) erecANA — O(C — B) NO(—C — A) forevery \ € Actr,
nilp N A — (C — B)
- A — B atnext C if A,B, and C are state formulas of I'

Analogously for unless, before, .. ., e.g.:
(unless) erecANA —OCVO(ANB) forevery A € Actr,
nib NA— BV C
- A — B unless C if A,B, and C are state formulas of I
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A Proof Rule for Eventuality Properties

(well)  ezec N\ANH\NA—O(BV3dz(z<2ANA,(z))) forevery \ € Actr,
execAN—-H\NA—O(BV3z(z 2 2NA,(z))) forevery \ € Actr,
OA — O(BV Er)

324 — OB if A and B are state formulas of I’
where: Actr = {\1,..., A\ },
Hy,,..., Hy, formulas of £, without flexible symbols,

Er = (Hx, N enabledy,) V ...V (Hy, N enabledy,,).

(Assume given an appropriate signature with well-founded ordering.)
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