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PrecCo Petriho siete? eees FEI
Vlastnosti PS: Analyza PS:
- dosiahnutelnost’ Pouzit, najst algoritmus, ktory dokaze rozhodnut.
- ohraniCenost
- pokrytie
- Zivost Pre fubovolné PS?
- reverzibilnost
- bezkonfliktnost Zlozitost algoritmul!

- spravodlivost
- konzervativnost’
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Stav siete

Stav siete je dany znaCkovanim m.
Znackovanie je dané ohodnotenim jednotlivych miest v PS.

m:P — Z/Z

Ak je P koneCna mnozina, e

potom stav je dany n-ticov reprezentujuci stav. P t3 p2
2

\ :

t1 t2
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Stav siete

Pocet stavov v PS je ohraniCeny, neohraniCeny.
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Preco Petriho siete?

J.Esparza, M. Nielsen - Decidability issues for Petri nets

Viastnost’ Angl. Zlozitost’ analyzy Pozn.
dosiahnutelnost reachability ExPSPACEc,.... polynom

ohranicenost’ boundedness PSPACEc, NPc, polynom.

pokrytie coverability NPc ... polynom

zivost liveness PSPACECc ... polynom. deadlock-free
reverzibilnost reversibility PSPACEc home state

completeness

bezkonfliktnost conflict free polynom perzistentnost
spravodlivost fairness NPc

bezpecnost safety NPc

korektnost, uplnost | correctness, PSPACEc
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Viastnost’ Angl. Zlozitost’ analyzy Pozn.
deadlock live-lock
ekvivalencia equivalence Nerozhod. ... PSPACE

PTIME < NP-complete € NP-hard € PSPACE < EXPTIME ¢ EXPSPACE c doubleEXP

AZA
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Zivost

For every reachable marking M and every transition t, is there a marking M reachable from M that
enables t.
(Esparza, Meyer)

... complete absence of deadlocks in system. A Petri net N is live if, no matter what marking has been
reached from M,, it is possible to ultimately fire any transition t of N. This means that a live PN

guarantees deadlock-free operation.

... Liveness is an ideal property ... this property is too strong to verify, thus we define some different
levels of liveness (P, T,F,W,MO)...

... A PN is Lk-live if every transition in PN is Lk-live.
(Murrata)
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Zivost

Prechod t T plati:

- L1: 4 spustitelna sekvencia z mo, ze t je spustitelne,

- L2: d spustitelna sekvencia z mo, zZe t je k-krat spustitelne, ke,
- L3: d spustitelna sekvencia z mo, Ze t je «-krat spustitelne,

- L4: ¥ m dosiahnutelné z mo je t spustitelné v sekvencili,

- L0 ak A sekvencia (vetva v strome pokrytia), aby t bol spustitelny.

8/15



* @ @ @
ey » y e o 00 ST U
Z1vost eees FEI
(”"gk)(\
t0 '
zap vyP
L]
X 11 z
W ¥
3 :'5:' 12 };riprauit stoj
e .
ides zelena pozor
‘;pomz

i Lk+1 -> L(k) k\in N

t1 12 L4 ->13->L2->L1 9/15




Zivost

m; € m,i € {1,2,3...n}.

t1 to
AL mq ma ms
O- \
potom e > n
€
spolu s "1 > 11

10/15



ZIvost
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Zivost




Reverzibilita

Reverzibilita PS je schopnost z akéhokolvek dosiahnutelného
znackovania dosiahnut pocCiatocny stav m,,.

Cycklickost (Domov) je schopnost z kazdého dosiahnutelného
znackovania m dosiahnut stav m’.

PS: Niektore vlastnosti su priliS striktné, a preto algoritmy zlozité. Niekedy
staCi volnejSia definicia (strict | weak ... strong)

Napr. silne/slabo spojena siet ... strongly/weakly connected PN
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