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eues by Dynamic Petri Nets !

: are a graphical tool for formal description of the flow of activities jn
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removal of entities from the front terminal position. This makes the queue a First-In-First-
Out (FIFO) data structure. In a FIFO data structure, the first element added to the queus
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that were added before have to be removed before addition of
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Definition. A Petri Net is M = (C, u) , where C = (P,T, 1, 0) is the network structure,
and p is the network condition. The P-posi , T-transitions are finite sets; I : T — Pog,
O : T — Poo are the input and output functions, respectively, where Poo are all possible
collections (repetitive elements) of P; y : P — Np is the function of conditions, where
No = {0,1,...} is the set of integers. We determine (in a known ‘manner) the allowed
trnnsitionsof?etriNmmdtheumuom&mmummmthu.u“utheut‘.
The state of the network is represented by the following vector:

(P, w(P), s #(Pu)), if P ={Pi, Py Pu}y

4 is a function, which carries out the following mapping, 4 : P — No, where Nj is used to
encode the number of tokens in the positions. Before starting its work the net must have
an initial state, (po(P,), #o(P2), -+ Ho(Pm)), where the number of tokens in their respective
positions are shown [1, 4].

The complexity of the standard Petri Net modeling of the the FIFO queue is 4m 4-6(m
1)4+2+2 = 10m—2 (the number of places, transitions, arcs, for a network with m elements
are calculated).

The difference between dynamic Petri Nets from the standard Petri Nets is that the
structure of the first changes during its work, that is, positions or transitions can be added
or mmnv[:’]- from the net, besides, and , consequently, the input and output functions are
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" Below is the mathematical definition of dynamic Petri Nets, where we have introduced
3l idea of dynamic memory. This idea helps us to use the freed memory space.

"l First, we denote the sequence of all places as follows: ﬂw(ﬂ;,ﬁ,ﬁ,...,ﬁ,..,,}’,.).m
# pequence of all transitions by the following

= {hl‘:l"'!‘*l‘"!"‘}'

. Let’s define the following, C = (P,T,1,0), as the current structure of the network,
were P C (1 is the finite set of positions at the given moment, and T' C v is the finite set of
amsitions at the given moment, and / : T — Poo and O : T — Poo, are the current input
» | output functions, respectively. Poo has the same meaning as in the previous cases.
f]Denobep:ﬂ—-N{’,uthnﬁmcﬁonofmndiﬁon,whareNE"istheutqfinm(the
Inmbers of tokens in the positions), including (-1), that encodes the unused positions.

d Let P = {Py, Pa, ..., P} is given, (u(Pa), u(Pg), ..., s(P;)) be the vector of the current
sie at the given moment.

A Moreover, if P = {Py, Pa, ..., P} is the number of positions in the network, then the
‘action p performs the following mapping:

p:P— N, p: (Q/P) = {-1}.

o observe the processes in the network, you first need to know the laws of the structural
unges.
ESuppmwnhmanM=(C,p)dynnmicPcuiNet,whinhcmrmt.lyhuG=(ﬂT,I,O)
H is in the p current condition.

I Let's say that t € T transition is allowed, if VP € I(t), u(P) > §(P, I(t)), where f(z, A)
i the same meaning as in the standard Petri networks [1, 4].

I Let M = (C, u) be a dynamic network and the transition ¢ € T is allowed to run.

['In this case, as we have noted, not only the state of the network will change, but also
1 structure. In contrast to the previous definition, we define the function & [1, 4], which
wends on the three arguments (C, p,t), and returns back the new structure and state of
» network after the transition £ as a new value. In fact we conclude that, in optimization
sse, the Petri Dynamic Nets are more convenient for modeling of systems of some type
n the standard Petri Nets.

[\ In fact, 6(C, p,t) = (C', i), where C = (P, T, I, 0) is a new structure.

ilis the sequence of the new positions,

ilis the sequence of the new transitions,

T’ — (P')oo is the new input function,

2: ' — (P')oo is the new output function.

= (£ (Po)y B (Py), o1 (PR)y o 1 (Ps)) and i = (/') = {~1}.

* The initial structure of the network is denoted as Co, and the initial condition is pg. The
swork generates (C, p) pairs of sets, and this set is denoted by R(Co, uo), where

(Co, ) € R(Co, o) i intial state,

iif (C', i) € R(Cy, po) and 3t € T", such that &6(C*, i, t) = (C", i) € R(Co, o),
ﬁheothu(c,p)pdmmmco-m}domwmgto R(Cb, po) and the latter can be
/nite.
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