I d l e 2W a i t 2C S 2Req2Enter2Free2Free1Enter1Req1C S 1W a i t 1I d l e 1

∈ ∈

⋁ ⋀

1 2 1 2 p p

p

true

≤

≥

N ⟨ ⟩

N ≥ ∧

N

≥ ∨ ≥ ∨ ≥ ∨ ≥ ∨

1.2. TEMPORAL LOGICS

Prop erty P1

Pre Post Inh

m

Pre Inh

deadlock f r ee

t T p P

deadlock f r ee

P , T , , ,

f p p, t p < p, t

f

I dl e I dl e C S C S

7

Figure 1.1: Mutual exclusion algorithm

P1 : The algorithm is deadlo ck free.

P2 : At each state, there is at most one pro cess in critical section.

P3 : The algorithm is starv ation free. Each pro cess that asks for

critical section will obtain it.

P4 : The entries in critical section are in the same order as requests.

These four prop erties can b e expressed with a CTL or an L

TL formula. They

must b e satisfied by each state of each execution. In the subsection 1.2.4 we

present some differences b etween CTL and L TL.

When we consider Petri nets, the atomic prop ositions are conditions on the

numb er of tokens in places. F or example, the truth v alue of atomic prop osition

“ 2” is true at each marking with at most two tokens in place . As the

numb er of tokens is p ositive, the atomic prop osition “ 0” is equiv alent to the

constant . The structure to verify the formulas is the reachability graph of

the mo del, the states are the markings and the p ossible paths, or executions, are

the paths of the reachability graph. Each path b egins with the initial marking

of the Petri net.

T o express prop erty P1 with a temp oral logic formula, we first

have to express that a marking is deadlo ck free. This is true if it enables at

least one transition. This prop erty involves no temp oral op erator.

Let = b e a Place/T ransition Petri net with in-

hibitor arcs, a reachable marking is deadlo ck free if and only if it satisfies the

formula:

( ) = ( [ ] [ ])

When we consider the Petri net of Figure 1.1 the formula ( )

is:

( 1) ( 1) ( 1) ( 1)