AN EXTENZION IN THE DEFINITION COF A FETRI MET E 647

R. GALLARD (%)
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certabilidad del compoartamients del sistema modelizada.

£1 mayor contenida  de informacidn en las resruestas del modelo se
lagra rFrermitiends 31 usuwaric entrar informacidn acerca  del conocimienta
que el mismo  tiene sabre aldunas caracteristicas de los reauerimientaos
del sistema.

En consecuencia sera necesaria la  dintrodoccidén de un vectar  de
probabilidades de  edecucidn de eventos habilitados, como una componente
extra en cada nodo Jdel arbol de alcanzabkilidad + el usa de  técnicas  de

Montecarla.
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The sreater content of informaticn in the answers of  the model is
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tas  an some characteristics of swvstem reauirements, befare the ewecution
of the net.
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In pPreviocus works it became clesr far +he grour, as Feterson and
ather authars stated, the ability of thes to  detect pPatholodgical
tehaviours  (deadlocks, violations of t tusion restrictions, eto)

concurrent activiti
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Met is a highlvw efficient

For this purrase a Fetri Net iz a simel
serve as a basis for ambiticous pProdects, as
Sheridany  "Specification. Design and Tmele
dets” [41. In general, we notice that a FPetri
medium for either the diasnasis of svstems s
tvre of failures or  the elimination  of  these failures during the
debusging stages.
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uch o a limitation is a consesuence of the hasic assumetion that savs
tndx, ary transition in a set of enabled transitions can fire. hia

is translated, in the software which imrlements the @cution,
random selection of the transition to he fired with a uniform probabi
distriboution {s3uiprobable).

his  twee of dimrlementation  is reasornahble in the cases where ane
wishes tao show,bv any means (.8 the construction of the reachabil
cution of a srarh), the reachabkility of ‘an abnormal :tatL

But, it is clear that for  the one whoe wants to obtain more
information than the mer detection of failures. such  tvre  of
imrlementation is wnsatisfactory.

For ewample. if a set of skens in some Flaces (caonditions
which describe: the state § watem) determines that certain
transitions (FPa: events in the swvstem) can fire. it is nat  alwavs
true  that all th« enabied events are @¢sually probable to occur in the

it is true that in the Fresence of many resueriments of
from many Frocesses there would he a priority rFolis
tuxm. It is alsa true that the access to a Farticular i
could ke more  fresuent  than  the a to ather

uch epre-stablished preferences in the real tem are not Possi
model with the simrle assumrtion that any transiticon of an enabled se
can fire without adding arnvthing &lse
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In addition, for af these = the suhset Tau af  enabhlsed
arsitions is uniausly detearmined. This is even in the ca where
W svmbiod iz Farticular node, hecause the pr & of

in a Fla neither the enabling nar  the af

Consemuently there is a unisue set Tau of transitions that can fire
far- a Farticular marking (state of the Petri Net).

After highlightindg these concerts we g0 now to the construction
the selection function E.

LECTION

FUNCTTION "EY

now the building-ur Frocess for the selection function.

we define as an Enabling Vector a

For a  diven marking a7

mevector H o= (hlshE, .. ohm) such that
L 1 it tiodis enabled dinop”
hi = T
L 0 atherwise




650

ii?

We assaciate to each enabling vector a weighting vec W owhizh
indicates the weighting that one knows is made in the real swvstem, aboot
he Possibility of ewecution for esch  of the competitive and enabled
events in  the currentis modelled state  of the net (described by the
enabled transitions).

Ewamrle
If for a diven marking we have H = (1,0,0,1) and
the associated weishting vector is W = (I,0,0,1),
we would be cuation  where, beinsg
enabled t and  t4, t1 has a
probatility than 4 to he Fired.

This W vector is subsequently "narmalized” to W7 where
Wi= W/ > wi = (3/4,0,0,1/4)
19

Lrieflv, W’ defines a bability distribution Ffor  the sthocastic
variable "transition to be
Each component wi” of W' describes the firing rrobability of transition i

wi* = e ( Firing ti 3.

This distriboution is a Pprabability ane hecause

1 and Swit =1

iii)

Crce vectar WY dis  obtained and by means of the well known
aPprFrlicatiar the Montecarlio method. we  have a sian rule  to
determine the transition to be fired.

Fwe call TAL ta the class of all sets (Taw) of enabled transition
to  be de ted during Fetri Net utian, we see that our selectia
Function. netructed, takes a Tauw and for this Taw allows us, hase
in the k rmuﬂ
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chmigues returns us the transition te be fired.

The tast raradgrarh can be rewritten as
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TAl & The oclass of all sets of enabled transitions for & diven FPetri
Net where each set carrespands to a  particolar reachable

m
2] ¢ The set of &ll m—vectors whose elements are binary digits.
m
M : The set of all m-vectors whose elements are rFositive or null
inteders.
m
el f The set of a1l move whaose elements are pasitive rationals,
less than or e3ual to 1 and the add ur to one.

Frrobability distribution  fune ans with

a given reachable marking in

FOR THE IMPLEMENTATION

The concert of a node in the reachability tree
a routine f tree deneratiaon, in order that zach

faormed b the rairs

Cpa k) =  Current Marking. Current Enabling Vector )

ii)

Afterwards it will be npecessary  to write a routine (8 that, in
traversing the tres and bk an the user’s knowledde. corsates  the
corresranding weighting vectar W for that rarticular state in the net.
From t » the Frobakility veotor WY can ke determined and then the ena-

Eling vector can be replaced in the node. which now takes this form

Tree node = (u.W)
= ( Current Marking, Fraobability Vector associated with this marking )

iii)

Durins Fetri
assocciated with
the Monts
tao be fired is

@cution, in each one of its states. the v i W
urrent marking  will be Fetched and a routine to
find will ke called. In this way the transition

(%) It could be the same decribed in i).
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introduction, this tvee of implementation in the
haviaur of the model. dranularly
af the net.

in  the
ion of a Fetri Net would allow a b
that of the swvstem state modelled in each instanc

s in which the tokens’ in  the net is
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k Forequirements (mean and
lengths, mean waiting time in the sueus meassured in number
etc) could bhe resistered for further analwsis.

The ignation of a firing probability
transitions, would naturallyw

itar arcs.
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it needing the wse of inhib

analvsiz of Liveness and

with hability, we see now th
able to muestions such as

Is p reachakls from p 72

- Is there a reachable marking p7 Ffrom  p. such that po a
iven marking p"s

- Is it possible for the net to arrive to state where no

any reachable marking where the mutual

E
I
transition can firs
I
-

ions are viaolated

anly te answer  "wvez",  but alsa we wonld Ffurther
spa ind the arrival erobability te such a state
after & firindgs.
This is Possible because.
if ot o= é(p
where 4 is the tended t =state func : Zigma ds & firing

ut owould be diven
ith the Lring
through which the

SEFuence lensth s then
bv  the pProduct of  the Pro
transiti in each of the suc
atri MNet doe

arrival
iliti
sive markinss

Finallv, we ieve that this sutended definition of & Petri det
cution  imer its modelling ability allowing a more  Faithiud
representation svstems behaviour and a  hetter understanding  of
them answering an imPortant set guestions to which the traditional
arproach has no answer.
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