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This paper examines and studies the characteristics of the throughput of
multiservice telecommunication networks, taking into account the quality indicators
packet flow processing in the case using such service methods as FIFO (First-In,
First-Out). It is assumed that priority queues (PQ) are used to allocate a fixed
bandwidth AF, to each load class, for queuing systems (QS) M/M/1/m [1-3].

By applying the adaptive bandwidth sharing service method proposed by [2],
it is possible to increase the loading coefficient of the channel resource N1 by using
the free resource N1 to process class-2 packets.For this model servicing two classes
narrowband telecommunication networks flows, there are expressions that allow us
to determine the waiting time for clas-2 packets. However, the proposed
mathematical expressions are not applicable to assessing the quality of service for
traffic packet flows in multiservice telecommunication networks.

The model under consideration is a queuing system with M1/M/N,/Np data
integration - My is a load class with a Poisson distribution of the input flow, M is an
exponential distribution of service time, N is the number channel resource units, Ny
is the buffer capacity [2-7].

The first load class has the highest priority. The second load class has a higher
priority in relation to the third. Each load class is allocated its own buffer —Np; is the
maximum permissible queue length of the 1-st class, Np; is the 2-nd class, Nys is the
3-rd class.

In this system, we introduce the concept of a unit channel resource n as the
greatest common divisor of the requirements for the amount transmission bandwidth
required to service the message each of the information load flows located in a
multiservice telecommunications network. As a result, we have an integer
representation of the channel speed in the form of units channel resource [2]:

N :Vn(N):%-Vk, )

where V| — is the channel transmission speed, bps.
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A channel with a capacity Cp,a (N) units of channel resource is divided into
three parts:

Crnax (N) = Crnax (N1) + Cpnax (N2) + Cryax (N3) , @)

Where Ciax (N1),Crnax (N2),Cnax (N3) —  the number units channel resource

allocated for processing the 1-st, 2-nd and 3-rd load classes, respectively.

The signs of a moving boundary (adaptive division) are that class-2 load
packets can occupy a free channel resource N;. If there is a channel resource that is
not occupied by processing higher class loads, it can be used to transmit class-3
packets.

We obtain analytical expressions as probability-time characteristics for
studying the throughput of the service method with adaptive resource sharing. For
this, we consider the model in the region without overloads:

P(N2) =[(A2 / Crnax (N2) - Ly <1, p(N3) =[(43/ Crnax (N3)] - Ly <1, (3)
where p(N;)— is the loading coefficient N; number units of the channel resource
[1-3].

Thus, using the results given by formulas (1), (2) and (3) it is possible to

determine some important probabilistic-time characteristics throughput capacities
taking into account the number of units channel resource.
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