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REZLIMEN

E1 rresente  trabajo  Frorone una ewtensidn en la definicidn de la
ejecucidn de Redes de Fetri a fin de eliminar las limitaciones de  estas
redes en la modelizacidn de sistemas reales. cuando uno desea respuestas
a presuntas sue van mas alla de wun "si" o wun M"po" Al analizar 1a

acertabilidad del comportamiento del sistema modelizada.

El maver contenida de informacidn en las resruestas del madelo se
lasgra rermitiends a1 usuarie entrar informacidn acerca  del  canacimienta
aue el misma  tiene sobre aldgunas caracteristicas de los requerimientas

i

del =zistema.

i

En consecuencia sera necesaria  la  dintroduccidn de un vectar 4
probabilidades de  edecucidn de eventos habkilitados, una mPonente
extra en cada nodo Jdel arbel de alcanzabkilidad v el usae de  técnicas 4
Mantecarla.

fir

In the Present w :an e=tension in the definition of a Petri Net

cution is diven in arder to eliminate the limitatioens of these nets in

« modelling of real swvetems, when one wishes to answer to auestions

i oA "ne". in analwsing the acceptable behaviour of a
4

model led

The sreater content of informaticn in the answers of the model is
achieved bv allowing the user to enter information about the knowledde he
has on some characteristics of swvstem reauirements, before the ewecution
of the net.

Therefore, the intraduction of an Execution Frobability Vector  far
enakled events, as an extra comPonent in each node of the Reachability
Tree and the aid of Montecarlo technisues, are necessary.
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This Parer is & ConseaueEnce
in the study and imrlementation uF
cution and analvsis of Fetri Nets.

In pre works it became clear for the drour, as FPetersan and

o T
ather authnr atat-d, he ability nets  to detect pPatholodical
tehaviours (dea viogiations e@wciusion restrictions, eta)

in svstems that hikit comcurrent activit
a simpPle and Pawerful tool which can
serve as a basis for ambitious Frodects, as that of Nelson, Haibkt and
heridans pecificatian, Design and Implementation via Annotated P i
Nets” [423. In seneral, we notice that a FPetri MNet is a hidghlvw efficient
medium far either the diagnosis of svstems susceptihle af hibiting this
tvre of  failures or  the elimination of these failures during the
debusging stades.

For- this purrose a Fetri Net i

O @ om

Nevertheless, rd this is a limitation din the definition aof  the
ecution of & Petr Net. this does not occur when ane wishes to more
aithfully maoded the behav1mur of & real svstem.

~L

a limitation is a consesuence of the hasic assumetion that
that, any transition in a set of enabled transitions can  fire.
"anw" is translated, in the software which imPrlements the ecutian,
random selectian of the transition to be fired with a uniform
distribution {ssuirrabable).

This twee aof imelementaticon is reasonable in the cases where ane
wishes to show,bv any means (.8 the construction of the reachability
tree or th zoution of a gsrarh), the reachability of ‘an abnormal state
in the sv

But, it is clear that for  the one whoe wants to obtain more
information than the mere detection  of  failures. such  tyre  af
imrlementation is unsatisfactory

For examPle. if a set of enabling takens in same rlaces ditians
which describes the state of the swvstem) determines that certain
transitians (FPassible events in the svstem) can fire. it 15 not  alwavs
true that the enabled events are ¢aually probabls ta cur in the

real setem.

Otherwise, it is true that in
FoE resource Fram many Froc
dgrant them. It is alsa

o 31d ke more  fresuent

uch  pre-stablished preferences in the real 5 are not Fo
to madel with the simele assumrtion that any transiticon of an »nablxd s

can fire without adding anvthing else.



tion  function.
sitians,
stem and of

wark b
transit

the de

af n o Fla O
tof om otra m o
Trnerut functicn
Outrut Function
& bads Farmed with elements of s
is Formed by othe ]

In additian, for ea

transiti is uniauaely
w is
tra takens EY

ansit

ans that can fire
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is a unisue set Tauw aof transit
sing (state af the Fetri Net).

sequently there
for a Frarticular mar

After hishlighting these concerts we S0 now to the construction
the selection function E.

TION OF THE

TON FUNCTION “E"

now the building-ur Frocess far the selection function.

we define as an Enabling Vector a

a  given marking u e
mevector H o= (hlsh3. .. ohm) such

L 1 if tiodis enabled dinop”
hi = T
L 0 atherwise

m




ch enabling vectar a weighting wvect
ne knows is made in the real
cach the competitive
modelled state of the net (de

ssaciate ta
=3 Uulshtlnﬂ that

IF for a diven marking we have H = (1,0,0,1) and
the as iated weishting vector is W = (3,0,0,1),
we would be describing a | here,  heing
enabled transitiaons tl has a

times dreater than t4 to be Fired.

Probability

This W vector iz subhsequently "normalized” to WS where

2/8,0,0,1/74)

Wi= W/ 3 wi =
«
Brief W uwr1n«: a probakility distribution for the

Ty
variable "transit e fired".
Fach comPonent wi- describes the firing probability of

wi® = Fr ( Firing ti 3.

This distribution is a Probability one hecause

wi” o a= 1 and Swit =1

Grnce  the wvectar WY is  abtained and by
appiication of the Montecarlo methad. we  have
determine the tranzition to be fired.

sets (Tau) enakled
tian, we that o

IF we call TAU ta the class of all i
i-1-1-

this Tau allows
& A

to  be denerated during F tri Ne
Function. cnetructed, takes Tau
in the knpowledde one has ahout thw to defin
a descrirtar of & pProbability distribution F
Montecarla technisues returns us the transition tao
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The last earadgrarh can be rewritten as
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TAL & The class of all sets of enabled transitions far a diven FPetri
Net, where each set corresponds to oa  pParticular reachable
marking.

m
5] : The set af al e¢lements are binary didits.
m

M P oThe set of all m-vectars whase  elements are Fositive o nall

intesers.
i

i PoThe set af a11 m—-ve s whase elements are pasitive rationals
Yess than ar esual ta 1 and thew add ur to ane.

F H t Probability distritution ans with

amain.

Tau = ‘ansitians far a siven reachable marking in

FOR THE IMFLENFNTQTIHN

.

Thie
a routine
foarmed b the pairs

ert of a node in the reachability tre
tree deneration, in arder that cach

(i H) = ( Current Markindg, Current Enabling Vectar )

ii)
Afterwards it will be  necessary  to mrite a routine (#) that, in
traversing the tree and sed  an the cwledde, crzates  the
corresranding weishting  vectar W far fha+ Far dlar state in the ret.
From this, the eprobability vector W’ can he determined and then the EOERE

Eling vectar can he replaced in the nodes which now takes this form

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

states, the vectar W*
tched and a roautine to
s wav  the transition

Durins Fetri Net cutian, in each ane af it
Associated with the rrent  marking  will be §
aPPly the Montecarlo method will be called, In th
to be fired is determined.

() It could be the same decribed in i),



the introduction, this tvre imelement
Net would allow a behaviour the model
swatem state modelled in each instance
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cumulation and this
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a] 4 far further analvsis.
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usian

we are now able not anly to an
Frecls o Aansweanr sSP&C
after B firings.

This is Fassible hecause.

ves",  but alsa we would Further
rrival erobtability to such a state

if o = A0 Sismad

where o is the tended nes=t state funct . is &
seqduence  of ength k sthen the arrival probabilit x woyld be
b the  product of th bilities associate Wi the
transitions  in each of sive markinss (states) throusgh which the
Fetril Net gao

Firnallvw, we hbelieve that this tended definitian of & Fetri Net

cution  imer
representation of real svstems behavic
them by answering an impPortant set
arpproach has no answer.

@
its modelling abilitv allowing a mare  Faithiul
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suestions to which the traditional
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