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N.C.GARAYEV
ANALYSIS OF THE SERVICE MANAGEMENT SYSTEM NGN -MULTISERVICE NETWORKS

AzerbaijanTechnical University, BakuAzerbaijan

Mathematical models of the communication services management system will allow to conduct a
comprehensive study of the quality of communication services in the new generation telecommunication
networks (NGN), at theame time to apply efficient technological procedures aimed at managing the quality
of the provided communication services.

The basic functions supported by the quality management system of communication services are fully
defined in the "Scheme dklecommunication activities" (Telecom Operations Map) developed by the
TeleManagement Forum.

The main random variables characterizing the given system are [1, 2]:

A period of busyness 0 ;

A number of requirements in the systend ;

A waiting time andesidence timey .

o 0 0 T the function of distribution (FD) of a random variableo , “ 1} its Laplace
Stieltjes transform (LSP). Let it be 0 , 0 1 FD time of servicg, .

Let it be— 0 T number of requirements in the syst@dgQp®P at the timed.

It is obvious that the processo 1 is piecewiseconstant and

06 0-0 &R npB;

0 GidQ® 0 -0 ¢h oM adPp Qw.

Using the theory of halfnarking processes, it is easy to prove that, in the tasg | pifted
00 PhO of® © 0 @ and the generating function of the number of requirements

0 & 0 &

We define the period of the system's busyness anchdieents of the stationary waiting time and stay
of the requirements in the system, taking into account that each requirement is characterized by a random
volume, and its maintenance time depends only on its volume.

It is easy to show that the full periofllmusyness consists of the time of servicing the first requirement
that opens this period, and the total duration of the periods of busyness of requirements received in the
system at the time of servicing the first call. Using the method of introduciadditional event, it is easy to
derive a relation for calculating the functiortq) [2]:

S A O R ¢ I )
wherg 1 input parameter.

In the casg <1, using the differentiatioof both sides of equation (1), we can find the moments of the
random variablét (t). In particular, for the first two moments we find:

gfltrfriv3cr wtrrdiR01® wlcyRr

~20~



vistedvd,mefyilsd d MmdMmisy @@ + dzj Clstesma ™ d
<0 « o _n

e e — @

wheref W' - second time of service.

The distribution of the waiting time and the time of stay of the requirements in the system obviously
depends on the discipline of the service.

We introduce the corresponding distribution functions:

w o © ofwo w 08
In the casg <1, there are limits:
o 1 EJ o o0hwo 1 EJ & o, whichare the FD of the random variables W and V.
Obviously, for the queuing system being analyzed (QSA), we bavewwy , , where, - service

time of € - requirement.
We enter the PLS of the random variahles andw &

® A Q o ofw R Q Qo

Taking intoaccount the properties of the LSP, we obtain:
W n w AT [ ,wherd 1n - LSP of the service time of a random variable is
Then, using [2], we can obtain expressions for the first two moments of the stationary waiting time:

0w PO —; 3)
o v — —, 4)
wherg and 7 is second and third times of service.
Moments of a stationary stay is:
w 6w w I ;
W 6w w I cw |
Messages or requirements have different information capacity, or, otherwise, different volume and
length. The volume of requiremis, which is a random variable, is denotedobyrhe FD of a random
variableais denoted by @ 0O .
We believe thafi (t) is the total sum of the volumes of requirements that are in the system gtdimde
that the volumes of differemequirements are independent.

We expect that the requirement is characterized by some random number of signs, that is, its volume
takes positive integer valueghen the probability of

R O0r QRQ pRBh 1 o
The generating function (GF) dfé number of signs of the requirement:
0 & nogs p

In this case Q ” (2) is the average number of signs in the demand or its average volume, and each sign is
served during the functional time t. We also assume that the distribution of the servicidgfithe sign is
given by an arbitrary GE (t), U(q) is the PLS of the distribution function E (£J,1 =-0U” '(a) - the first
moment of the sign maintenance time.

In this cas&) @ 1 is the average number of signs in the demand, or its average volume, and each sign
is served during the functional tinfeWe also believe that the distribution of the servicing tirad the sign
is given by an arbitrary 0,- 1 1 is the LSP of the distribution function ofo , - - " 1 the first
moment of the sign maintenance time.

We will use the QMS maal of Q SGpgdbwith group receipt of requirements, identifying in this case the
total volume of requirements, in a stationary mode of , with the number of characters in the system. The
stationary mode for this SMO exists when conditiofiis | - 0 p p.

Then the GF of the random variatiiéas the form [2]:

Yo  Qa : (®)
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Using formula (5), we can determine any characteristics of a random variable:

1. Thecharacteristics of the service management system (SMS) are obtained under the condition of an
occasional volume of requirements entering the system in cases when the maintenance time does not depend
on the volume of the requirement and when the maintentimee depends only on the volume of the
requirement.

2. The number of requirements in SMS is a special case of the total volume, if the total volume is not
limited. For QMS without losses with dependent volume and service time requirements, an almosttimportan
task is to determine at least the first two moments of the total volume.
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