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In the telecommunications network, switching node buffers are a critical
resource for managing subscribers and network traffic. Research shows that in
packet switching, network traffic is inherently self-similar or fractal. Fractal
properties characterizing traffic typically include concepts such as slowly decaying
dispersion and long-term dependency [1, 2].

Self-similarity traffic has a significant impact on the quality of communication
and on queues in queuing systems. An adequate description of self-similar traffic in
a telecommunications network is determined by probability distributions with heavy
"tails.” Currently, there are no general analytical results on queuing for self-similar
traffic and the impact of self-similarity on service quality [3, 4].

When modeling self-similar traffic, it is necessary to reflect the presence of
long-term dependencies in traffic paths and its pulsating (self-similar) structure on
multiple time scales. Both of these effects can be modeled by a burst process. A burst
implies a prolonged flow of data blocks, such as packets.

In practice, when modeling sources, the distribution OFF periods is often
assumed to be exponential, while for ON periods the Pareto distribution is most often
used. The probability density of the Pareto distribution is determined by the
distribution function in the form [1, 2, 5]:

w(x) =P(x) = (a- %) I x** x> 8 >0, a>0, 1)
where g is the boundary parameter that specifies the minimum value of the random
variable x and is, in fact, a scale factor;

« is the shape parameterl< a <2 and is expressed through the Hurst coefficient
as follows: a=3-2H .

In addition to the mathematical expectation and variance, a useful characteristic
of a random variable X in queue modeling is the square of its coefficient variation

C?(x), where X € Pa(a, 8,H):

C2(x)=(1-2H)/(3-2H) =1/ a-(a - 2). )

Variation coefficients (or more precisely, their squares) are a measure of the
dispersion of values for request arrival intervals and service intervals.
The larger these coefficients, the larger the average queue length L(0) should

be expected for a fixed load o .

For the Pareto distribution, in the range of parameter values 1<« <2, both
squares of the variation coefficients (intervals between arrivals and arrival durations)
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essentially tend to infinity, from which it follows that the values of the average queue
length L(p) should be expected to be significantly (many times) greater than for

M|M|1.

In the general case, a telecommunication network node is considered as a QS
of class G|G|1|m in a stationary operating mode. The main problem of designing
buffers assystems of class G|G|1|jm is posed as finding the dependence of the
probability of losing a request P, on the buffer size m:

P,=f(mH), m=123,...

This will allow for any pre-set acceptable loss probability P* to determine the
corresponding smallest acceptable buffer size m*

Thus, mathematical concepts such as self-similar random processes, long-term
dependence, and heavy-tailed distributions have come into widespread use in the
description and analysis of fractal traffic.

References

1. Ibrahimov, B. G., Humbatov, R. T., Alieva, A. A., & lbragimov, R. F. (2021).
Approaches to analyzing the performance indicators of multiservice telecommunication
networks based on SDN technology. Information Technologies, 27(8), 419-424.

2. Hasanov M. H. et al. Research and analysis performance indicators NGN/IMS
networks in the transmission multimedia traffic. In 2019 Wave Electronics and its Application
in Information and Telecommunication Systems, 2019. — C. 1-4.

3. Ibrahimov B. G., Huseynov F. I. Research and analysis mathematical model for
evaluating noise immunity in telecommunication system //Synchroinfo journal. — 2020. — T.
6.— Ne. 1. - C. 2-6.

4. Hasanov, A.H. et al. Comparative analysis of the efficiency of various energy
storages. Kharkov: Advanced Information Systems, -2023. Vol. 7, Ne. 3, -p.74-80.

5. .Mo6parumos, b. I'. (2018). AHannu3 MyJIbTHCEPBUCHBIX TEJIEKOMMYHHKA- ITHOHHBIX
cereil cBsA3M OyJylero mokoyieHWs Ha 0aze apxurekrypHoW koHueniwmn SDN&NFV n
IMS. Vuenwie-sanucku, (3), 34.

6. Yusifbayli, N., Guliyev, H. Intellectual voltage management in electrical networks.
Isgt Innovative smart grid technologies europa 2011, IEEE, PES, Manchester UK, 05-07
December 2011.pp.235-246.

7. Mammadov, H. A., & lbrahimov, B. G. (2014). Efficiency of methods forecasting
of the office traffic signaling systems with use technologies of neural networks. In The 4-rd
World Conference on Soft Computing. Berkeley, California, USA (pp. 141-145).

8. Ganimat I. B., Qiyas H. E. Analysis and selection performance indicators
multiservice communication networks based on the concept NGN and FN //Computer and
information systems and technologies. — 2021.

9. Zulfugarov B. et al.Comparative analysis of the efficiency of various energy
storages //Modeling, Control and Information Technologies: Proceedings of International
scientific and practical conference. — 2023. — Ne. 6. — C. 42-45.

10. Ibrahimov, B.G., Hashimov, E.G. Research and analysis of fiber-optic
communication lines based on wave multiplexing technology. /n CygacHi HanpsMu po3BUTKY
iHpopMaLiifHO-KOMYHIKaI[IHHUX TEXHOJIOTIi Ta 3aco6iB ympasininns. -2023, Towm 2: - pp.4-5.

69



	Том_1_0_начало
	Том_1_1_Секция 1_навчання
	Том_1_2_Секция 2 телекоммуникации
	Том_1_9_конец

