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THE METHOD OF JITTER DETERMINING IN THE TELECOMMUNICATION
NETWORK OF A COMPUTER SYSTEM ON A SPECIAL SOFTWARE PLATFORM

Relevance of the study: When choosing a platform, the quality criteria for computer system service depend significantly on the
parameters of the basic telecommunications network. Therefore, the telecommunications network has strict requirements. In addition,
the network must satisfy a number of constraints that are set by the computer system. Only the fulfillment of these conditions will
allow the computer system to solve its tasks. Also, when constructing, modifying and operating telecommunication networks, there is
a rather common problem with no digital signal processing, network synchronization and stability. The tasks of ensuring temporary
requirements for system transactions: it is necessary to find the most significant QoS parameters that allow dynamic network
reconfiguration to ensure the fulfillment of temporary requirements for system transactions. Subject of study: jitter of the
telecommunication network. The purpose of the article is to develop a method of prompt calculation of jitter values of a
telecommunication network for dynamic adjustment of network parameter. Results of the study: The analysis of the influence of
nonstationarity of data transmission in the telecommunication subsystem of the investigated computer system was carried out. The
classification of jitter and causes leading to its occurrence has been made. The results of the analysis of the factors that improve the
quality of data transmission in the network due to the operational jitter frequency calculation are presented. Researches of the
resolution characteristics of coherent acousto-optic spectro-analysers are carried out in the work. Analytical ratios for the output
signal were obtained for two monochromatic radio signals at the input, taking into account the effects of nonlinear interaction of the
output signals and the a priori dependence of the location and width of the diffraction spot on the frequency of the investigated signal.
The most significant qualitative and quantitative characteristics of frequency separation are shown in the example of two
monochromatic signals, which differ only in carrier frequencies. These analytical ratios were experimentally verified by simulation of
the system. Conclusions. As a result of the research, a method of increasing the resolution of acousto-optic spectro analyzers was
proposed due to the features of coherent signal interaction in the frequency jitter computation process. It is based on the method of
operative calculation of jitter value of telecommunication network, which allows performing dynamic adjustment of network
parameters.
Keywords: computer system; telecommunication network; jitter.

Introduction service  (QoS) parameters of the underlying
telecommunications network and the architecture of the
computer system. However, in systems with centralized
control, the effect of architecture is much smaller. Thus,

Computer systems find applications in diverse
spheres of human society: industry, business, science and

education, finance and infrastructure projects, construction
and law enforcement. Depending on the purpose of the
system, the appropriate software platform is selected for
its construction. Such a platform defines the behavior of
the underlying telecommunications network. In
particular, such platforms are currently popular: cloud,
converged, hyper-converged. When choosing a platform,
the quality criteria for computer system service depend
significantly on the parameters of the underlying
telecommunications  network.  Therefore,  stringent
requirements are set before the formed telecommunication
network. In addition, the network must meet a number of
limitations that are imposed by the computer system. Only
the fulfillment of these conditions will allow the computer
system to solve its tasks. Also, the construction,
modification and operation of telecommunications
networks raise a fairly common problem with digital
signal processing, network synchronization and its
stability.

Problem statement

the task of securing system transaction temporary
requirements can be formulated as follows: it is necessary
to find the most essential QoS parameters that allow for
dynamic network reconfiguration to ensure compliance
with system transaction temporary requirements.

Literature analysis

In the course of functioning of the computer system
on the special software platform the task is set to fulfill the
temporary requirements for system transactions. This task
becomes most significant when choosing centralized
control platforms (converged and hyper converged) [1, 2].
The query execution time depends on both the quality of

An analysis of the influence of telecommunication
network parameters on the quality of service (QoS) has
been the subject of many scientific papers [3—21]. So, in
[3-6] the influence of channel capacity was studied. In
[7, 8], the influence of network architecture is analyzed. In
[4, 5], the main emphasis is placed on the architecture of a
computer system. In [9-12], packet queues were analyzed.
A complex approach for QoS analysis was proposed in
[13, 14]. In addition, there is a separate question about the
relationship of QoS indicators and the fulfillment of the
requirements for transactions of a computer system
[15-20]. In [21], the basic parameters of the basic
telecommunication network that affect the quality of
transaction execution of a computer system are identified.
In particular, it has been shown that when choosing
special platforms with centralized control (convergent and
hyper converged), the importance of jitter plays an
important role. Jitter is the least researched parameter in
telecommunication networks. The quality of dynamic
reconfiguration of telecommunication network

© M. Mozhaiev, N. Kuchuk, M. Usatenko, 2019



Cyuacnuti cmamn Hayko8ux 00CAIONCeHb ma mexnoaoit 6 npomuciosocmi. 2019. Ne 4 (10)

ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

parameters, in particular, is determined by the accuracy of
determining the jitter value.

Purpose of the article

The aim of the article is to develop a method for the
operational calculation of the jitter of a telecommunication
network for dynamic reconfiguration of network
parameters.

1. Jitter — Signal Approach

The object of study is jitter (phase jitter), the
phenomenon of phase modulation of the received signal
(both analog and digital). Currently, two approaches to
determining jitter are most widely used - in terms of phase
and in terms of frequency. It is known that the frequency
and phase parameters are connected by a simple relation,
i.e. both approaches are equivalent. The description of
jitter as the phase instability of the received digital signal
is most often used in theoretical studies. This led to the
emergence of definitions of jitter as phase fluctuations.
But in practice, there are objective difficulties in
measuring the phase. Therefore, an applied representation
of jitter appeared as a variation in the frequency of the
received signal. In this representation, the amplitude and
frequency of the received signal become the main
parameters of the jitter.

Recently, much attention has been paid to the use of
optical methods in the analysis of data of various natures
[22-24], which is due to the specific capabilities of such
methods: parallel processing, high speed and frequency of
optical signals, etc.

These capabilities are realized, for example, in
modern acoustic-optical spectrum analyzers, which are
distinguished by the simplicity of design and parallel
processing of signals in a wide frequency band and in
almost real time [22]. Using the advantages of non-search
spectral analysis and expanding the band of
simultaneously analyzed frequencies in acoustic-optical
spectrum analyzers necessitates a deeper analysis of their
resolution.

In most studies on the resolution of acousto-optic
spectrum analyzers, these studies are carried out using the
Rayleigh criterion [22, 23]. This happened historically, by
analogy with the resolution of most optical instruments,
for example, telescopes. But unlike the study of natural
sources of radiation, for example, stars whose radiation is
incoherent, in acoustic-optical spectrum analyzers,
coherent laser radiation is used. Estimates of the
resolution, carried out by the Rayleigh criterion [23],
show that when a signal Af/f ~0,01 is detuned, the

pulses are no longer distinguishable, regardless of the
signal delay time.

Thus, the resolution of acoustic-optical spectrum
analyzers, based on the application of the Rayleigh
criterion, is much less than the potential resolution of the
measuring system, which, as is known from the general
theory of radar, is determined by the pulse width
Af =1/t, or the diffraction grating parameters of the

spectrum analyzer.

2. Analysis of the causes of jitter and methods for
its measurement

Measuring jitter parameters is becoming increasingly
important throughout the life cycle of digital systems.
Currently, the development and implementation of new
standards for fast data transfer (such as InfiniBand, PCI
Express, 10-Gigabit Ethernet, etc.) is underway with data
transfer rates exceeding and significantly 1 Gb/s. At these
speeds, given the analog nature of the signal, to ensure the
reliability of the signal, it is necessary to allocate a
significant part of the computing resource. Obtaining a
trustworthy result is possible when performing rather
complicated procedures for setting up the corresponding
elements of a telecommunication network.

For more accurate jitter measurements, it is
necessary to analyze the nature of the occurrence of this
effect and its classification.

Most often, jitter is caused by amplitude and phase
noise, both internal and external origin.

Usually, jitter is divided into two main classes:
random (random jitter - RJ) and regular (deterministic
jitter - DJ). Random jitter is caused by stochastic noise
processes that exist in the entire elemental base and
components of a telecommunication system. For a random
jitter, the Gaussian distribution is believed to be valid.
Therefore, such a jitter is characterized by well-known
statistical values: average value and standard deviation.
Random jitter is a consequence of such physical processes
as: - thermal noise (thermal noise) - is caused by the flow
of electrons in the conductors and increases with
increasing bandwidth, temperature and thermal resistance;
- shot noise (shot noise) - the noise of electrons and holes
in semiconductors, which increases depending on the bias
current and the measured frequency band; - flicker noise -
noise whose spectrum is inversely proportional to
frequency, the so-called pink noise.

Regular jitter is caused by the influence on the signal
of the processes occurring in the equipment of a
telecommunication system, and it can also appear
depending on the methods of representing the transmitted
data. System jitter depends on the characteristics of the
digital system.

Examples of system jitter sources:

- crosstalk from emitted or transmitted signals;

- the effect of dispersion during signal propagation;

- mismatch of resistances.

The dependence of the appearance of jitter on the
method of presenting data is most significant when the
coding scheme or other characteristics of the transmitted
data cause network jitter, which appears on the receiver
side. Sources of data-dependent jitter are:

- intersymbol interference;

- distortion of the duty cycle of the pulse sequence;

- periodicity of a pseudo-random binary sequence.

The study of jitter in the frequency domain allows us
to determine the main causes that caused it. Sources of
deterministic jitter can be determined by analyzing the
line (discrete) spectrum of the received signal. When
analyzing the frequency spectrum, phase noise or jitter
spectrum studies are carried out. In this case, the jitter is
related to the frequency shift of the received signal
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relative to its carrier frequency. Studies of phase noise
make it possible to provide the most accurate jitter
estimate due to the significantly higher signal sampling
frequency and the ability to control the frequency band. It
is easy to determine the deterministic jitter by the peaks in
the spectrum using crystal oscillators with phase-locked
loop.

Another method for studying frequency jitter is to
use the fast Fourier transform (FFT). The FFT method is
not as accurate as to measure weak phase noise, but it is
not replaceable if you need to quickly and easily view
significant processes.

In general, differentiation of jitter into components is
not a way to determine it, but it is important in the
practical field - both for finding the causes of
malfunctions and for assessing the reliability of
development. If it is possible to isolate deterministic jitter,
and then to calculate the trend of the standard deviation of
random jitter, then it will be possible to estimate the bit
error rate (BER) and determine the boundaries of the
system’s performance without using the lengthy
measurements that are required to determine the BER with
an accuracy of about 10-12 at 95% certainty.

The easiest way is to evaluate the jitter according to
the eye diagram. An eye diagram is a summary view of all
bit periods of a measured signal superimposed on one
another. Fig. 1 shows a histogram of the transition region
of the eye diagram.

A

Fig. 1. Histogram of the transition region of the eye diagram
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where A characterizes the modulating effect of an
acoustic wave on laser radiation passing through an
acoustic-optical modulator.

In the output plane of the acoustic-optical spectrum
analyzer, the field will be written as

E2(xz,t):delEl(xl,t)exp(i;—;xlxzj. ()

Using expression (1), formula (2) can be transformed
to

E, (X,,t) = Avexp(—io,T /Z)Idrexp(imxt)-s(t—r), 3)

where the negligible factor exp[i(w t—k z)] is omitted

and the designation o, :v(i—; X, +Kk_tg Oij is

Along the edges of the diagram, random jitter has the
greatest impact, while deterministic jitter components
dominate in the center. To determine the parameters of
random jitter along the edges of the histogram, you need
to "enter" the graphs of the Gauss function and calculate
the  statistical  characteristics of the random
process (mathematical expectation and variance) from
them.

Thus, the quality of determining jitter in the
frequency representation requires improving the accuracy
of measuring the frequency of the received signal, which,
in turn, necessitates increasing the resolution of modern
spectrum analyzers. At present, acousto-optic spectrum
analyzers are widely used, which make it possible to
determine the spectrum of the signal under investigation
with high speed. At the same time, for measuring jitter, as
noted above, the high resolution capability of this device
is important. Further research will be devoted to assessing
the resolution of acousto-optic spectrum analyzers taking
into account coherent interaction.

3. Basic relationships and formulations

The structural diagram of the spectrum analyzer,
together with the main analytical relationships
characterizing the processes occurring in acoustic-optical
spectrum analyzers, are quite fully described in [22]. We
use these data to formulate the problem of studying the
interaction of two monochromatic radio signals
of close frequency and determining the limiting
values of the resolution of acousto-optic spectrum
analyzers.

We assume that the input of the analyzer receives a

radio signal s(t), which is converted into a traveling
acoustic wave r(x1)~s[t—xl+—D/2j propagating with a
v

speed V. In the linear approximation, the field of the light
wave of the first diffraction order is represented as

)exp[i(mLt—kLzlJrkaltge)], (1)

introduced, and T = b_ the duration of the time sample
v

corresponding to the time aperture D . In the formula (3)
and everywhere below, the dependence of the field E, on

X, by @, =o(x;) is clearly reflected.

4. Resolution of two monochromatic radio signals

Let two monochromatic radio signals of unit
amplitude, but with different carrier frequencies,
simultaneously arrive at the input of a nonlinear analyzer
o, (@a=12):

S(t)=S,(t)+S,(t),
S, (t)=sin(w,t+4¢,).
Substituting (4) into (3) gives:

where

(4)
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E, (o,,t)=E" (o,,t)+E? (o,,t), )

where the term E® (mx,t) is the corresponding response
to the a-th input radio signal (a=1,2).

Thus, taking into account the nonlinearity of the
elements of the recording device, and also by virtue of (5),
the total recorded signal can be written in the form

U(o,t)=U,(o,t)+U,(o,t)+U,,(o,t), (6)
where
U, (o, t)=| E2 (0,1) [ (7)

represents the input signal if there is only the a-th signal
at the input, and the third term

U, (o,,t)=E" (0,,t)*E? (o, 1) (8)

arises as a result of interference of the first two (a bar
above means complex conjugation). Unlike [23], we did
not integrate over time the amplitudes of the received
signal. Thus, the features of the acoustic-optical spectrum
analyzer as a device in which the coherent signals interact
are taken into account.

5. Numerical calculations and discussion of the
results

The most significant qualitative and quantitative
characteristics of frequency resolution can be seen already
on the example of two monochromatic signals that differ
only in carrier frequencies.

Fig. 2 illustrates the results of the calculation of the
output signal using formulas (7), (8) for a significant
frequency mismatch of monochromatic radio signals.
Obviously, in this case it is possible to resolve the radio
signals using the traditional method (for example, [22-
24]). The authors are more interested in the magnitude of
the diffraction spot Aw,,, . Due to the specific conditions

of propagation of radio signals in an acoustic-optical
spectrum analyzer, each input signal at a certain frequency
corresponds not only to its value Ao, ,, but also to its

own width of the diffraction spot Aw,. This can be

verified by calibrating an acoustic-optical spectrum
analyzer. Thus, it is possible to significantly increase the
resolution of the acousto-optic spectrum analyzer, since
each independent frequency of the input signal
corresponds to two independent parameters.

Ul.Z

1,0
0,7

-1
Ao, [0

Ay

Fig. 2. The output signal with a large value of the detuning of the
carrier frequency

Fig. 3 presents the results of calculations of the
output signal with a small value of the frequency detuning
of the input radio signals.

Uiz
: AO)xlr x2 :
1,0 N —
[0 t

1
Ao ©,,C

Fig. 3. The output signal with a small value of the mismatch of
the carrier frequency

The main difference between these calculations and
those performed in [24] is that in the common part of two
radio signals at different frequencies, fluctuations in the
amplitude of the output signal with frequencies much
lower than the carrier frequencies of the monochromatic
radio signals under study can be detected. Calculations
(7), (8) were performed without integration over time,
which made it possible to detect, determine and identify
beats, i.e. oscillations at combination frequencies, which is
impossible under the assumptions on which previous
studies were based. Then, by measuring and analyzing the
values Aw,; and frequencies of the beats Ao, ,, it is

possible to significantly increase the frequency resolution
of the acoustic-optical spectrum analyzer.

For this, it is necessary, firstly, from time to time to
calibrate the acousto-optic spectrum analyzer as

Ao, = f(s(t)), that is, as a function of the input signal,

as well as to allocate the maximum value of the carrier
frequency detuning (beats). This algorithm can make it
possible to approximate the limiting values of the
frequency resolution of radio signals by acoustic-optical
spectrum analyzers to the predicted by the general theory
of radar.

As a result of the studies conducted in this work, a
method was proposed for increasing the resolution of
coherent acousto-optic spectrum analyzers due to the
peculiarities of coherent signal interaction. Using a
method for increasing the resolution of acousto-optic
spectrum analyzers due to the peculiarities of coherent
interaction of signals in calculating jitter will significantly
increase control over the quality of signal transmission
over data transmission channels of a telecommunication
network, which will undoubtedly provide the prerequisites
for improving the quality indicators of the entire computer
system. The proposed method for the operational
calculation of the jitter value of a telecommunication
network will allow for dynamic reconfiguration of
network parameters.

Conclusions

The article analyzes the influence of non-stationary
data transmission in the telecommunication subsystem of
the investigated automated system. The role of jitter on
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the quality of information transfer in a telecommunication
network is investigated. The classification of jitter and the
reasons leading to its occurrence are carried out. The
results of the analysis of factors improving the quality of
data transmission in the network due to the on-line
calculation of frequency jitter are presented. The paper
studies the resolution features of coherent acousto-optic
spectrum analyzers. Analytical relations are obtained for
the output signal with two monochromatic radio signals at
the input, taking into account the effects of nonlinear
interaction of the output signals and the a priori
dependence of the location and width of the diffraction
spot on the frequency of the signal under study. The given
analytical relationships were experimentally verified by

confirmed their agreement with the previously obtained
theoretical ones. As a result of research, a method was
proposed for increasing the resolution of acoustic-optical
spectrum analyzers due to the peculiarities of coherent
interaction of signals in the process of calculating
frequency jitter. On its basis, a method has been
developed for the operational calculation of the jitter of a
telecommunication network, which allows dynamic
reconfiguration of network parameters.

It is advisable to devote further research to studying
methods for increasing the resolution of acousto-optic
spectrum analyzers to the theoretically maximum possible
limits using optimal signal processing methods. This will
improve the quality of dynamic reconfiguration of

simulation of the system. The simulation results network parameter.
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METO/JA BUBHAYEHHA J’KUTEPA B TEJIEKQMYHIKAIIII\/'II{II\/'I MEPEXI
KOMIT'FOTEPHOI CUCTEMM HA CHEIIAJIbHINA MTPOTI'PAMHIN IIJIAT®OPMI

AxryanpHicTh nocuimkerHs. [Ipu Bubopi ruatgopMu Kputepii SKOCTI 0OCIYTOBYBaHHS KOMITFOTEPHOI CHCTEMH ICTOTHO 3alieKaTb
Bi/l mapamMeTpiB 6a30BO1 TelneKOMyHiKaliiiHOT Mepexi. ToMy mepe/ TeneKOMyHIKaI[iifHOI0 Mepexer0 CTaBIIsATh XKOPCTKI BuMord. Kpim
TOTO, MEpeKa MOBUHHA 3a0BOJIBHATH HHM3LI OOMEKEHb, SKi MMOCTABICHI KOMITTOTEPHOIO CHCTEMOI0. TiJIbKM BUKOHAHHS IUX YMOB
JI03BOJIMTh KOMIT'IOTEpHIl CHCTeMi BHPILIMTH MOCTaBIICHI Mepes Heto 3aBaaHHs. Takoxk npu moOynosi, Moaudikaii i ekcrutyaramii
TEJICKOMYHIKAI[IHHUX Mepe)X BUHHMKAE IOCHUTh 3araibHa mpobiema oo undpoBoi 0OpoOKK CHTHANIB, CHHXPOHI3alii Mepexi Ta 1l
CTabIIBbHOCTI. 3aBHaHHS 3a0e3MeUeHHs] YaCOBUX BHMOT IO CHCTEMHHUX TPAH3aKI[iH: HeOOXiJHO 3HAWTH HAHOIIBII iCTOTHI MapaMeTpu
QoS, MmO J03BONAIOTH NPOBOAWTH IWHAMIUHE IEPEHANArOPKEHHS Mepeki Ui 3a0e3ledeHHs BUKOHAHHS YacOBUX BUMOT 0
CHUCTeMHHX TpaH3akliii. I[IpeamMeTr IOCHIIKEHHS: [DKUTEp TEJCKOMYHIKaIiiftHOT Mepexi. MeTorw crarti € po3poOka Meromy
OIEePaTHBHOTO PO3PAaXyHKY 3HAYCHHs JUKHTEpa TEJCKOMYHIKAIiiHOI Mepexki Ui MPOBEICHHS IHHAMIYHOIO MepeHAIaro [ KeHHs
MepexeBux mnapamerpiB. PesymbTatm gocmimkenHs. [IpoBeseHo aHami3 BIUIMBY HECTalliOHApHOCTI Tepeiadi JaHUX B
TEJICKOMYHIKAI[IMHIA MiJCHCTeMi JOCTIPKyBaHOT KOMII'IOTepHOi cucTeMu. JIOCHIDKEHO pOoJib JUKUTEepa Ha SKICTh Mepeaadi
iHpopMmanii B TenekoMyHikawiiHiii Mepexi. [IpoBeaeHo kinacugikaiio pKUTepa 1 TPUYMH, IO TPHU3BOIATH A0 HOTO0 BUHUKHEHHSI.
HaBeneno pesynbraTu aHanizy GpakTopis, IO MOJIMIIYIOTH SIKICTh Iepeiadi JaHUX B MEPEeXkKi 3a PaXyHOK ONEPaTHBHOTO OOYHCIICHHS
YaCTOTHOTO JpKHTEpa. B pobOTI MpoBeneHi MOCITIIKEHHS OCOOIMBOCTEH pO3MIIbHOI 3aTHOCTI KOTEPEHTHHX aKyCTOONTHYHHX
crekTpoananizaTopiB. OTpUMaHO aHAIITHYHI CIIBBIXHOIIEHHS UL BUXITHOTO CHTHAITY P JBOX MOHOXPOMAaTHYHHX paJiOCHTHAIaX
Ha BXOJi, IO BPaxoBYIOTh e(EKTH HENIHIHHOI B3aeMOAii BUXITHUX CHTHAIIB 1 anpiopHy 3aJIeXKHICTh PO3TAIIyBAaHHS 1 MIUPUHU
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IudpakiifHol MWISAMH BiJ 9aCTOTH IOCTIMKYBaHOTO curHaiy. HalOinbln cyTTeBi SKICHI Ta KUIBKICHI XapaKTEpHUCTUKH YaCTOTHOTO
PO3aiIeHHs MOKa3aHi Ha MPUKIAl ABOX MOHOXPOMATHYHHMX CHTHAJIB, IO BIAPI3HAIOTHCA TiIbKM HECY4YMMH yacToTamu. HaBenmeHi
AQHAJIITUYHI CIiBBIAHOIIECHHS OYJIM €KCIIEpUMEHTAJIBHO MEepeBipeHi 3a JOIOMOT0I0 iMITAIIIfHOr0 MOAEIOBaHHS CUCTEMU. BHCHOBKH.
B pesynbrati gocnimkeHs 0yino 3anporoHOBaHO CHOCIO MiABUIIEHHS PO3IUTBHOI 31aTHOCTI aKyCTOONITHYHHX CIIEKTPOAHAIi3aTOPiB 3a
paxyHOK OCOOJIHMBOCTEH KOT€pPEeHTHOI B3aeMOJii CHTHATIB B Iporeci o04nCIeHHs 4acToTHOTro mkuTepa. Ha ioro 6asi po3pobieHo
METOJ] OIEpPaTHBHOTO pO3paxyHKy 3HAa4YCHHsS [DKUTEpa TEJICKOMYHIKAIiHHOT Mepexi, SKHH J103BOJIsIE IPOBECTH AWHAMiYHE
NepeHaIaroKEHHsI MEPEKeBUX apaMeTpiB.
KurouoBi ciioBa: koMI'IoTepHa cUCTeMa; TeJIEKOMYHIKaliifHa Mepeka; [KUTeEp.

METO/] OIPEJAEJIEHUS J)KUTTEPA B TEJIEKOMMYHUKALIMOHHOM CETH
KOMIIBIOTEPHON CUCTEMBI HA CIELIUAJIBHOM ITPOT'PAMMHOM
IJIAT®OPME

AxTyansHOCTb uccaenoBanus. [Ipu BeiOOpe miaThopMbl KPUTEPUH KadecTBa 0OCITYKMBaHHUS KOMIIBIOTCPHON CHCTEMBI CYIIECTBEHHO
3aBHCAT OT IapaMeTpoB 0a30BOH TEIEKOMMYHHKAIIMOHHOH ceTH. [loaToMy mepesn TeleKOMMYHHKAaIIMOHHOH CEThIO CTaBSIT KECTKHE
TpeboBaHusa. Kpome Toro, cerb MODKHA YIOBIETBOPATH PSAy OTPAaHUUYCHUH, KOTOpPBHIC ITOCTABICHH KOMIBIOTEPHOW CHCTEMOIA.
ToybKO BBINONHEHHE STHUX YCIOBHH IO3BOJINT KOMITBIOTEPHOI CHCTEME pEINUTh IOCTaBICHHBIC Iiepen Heil 3amaun. Taxke mpu
MOCTPOCHUH, MOAMGUKAIMK ¥ OSKCIUIyaTaldH TEIeKOMMYHUKAIMOHHBIX CeTeH BO3HHKAeT JOCTaTOYHO oOmas mnpobiema Mo
nupoBoii 00pabOTKEe CUTHAIOB, CHHXPOHHM3ALUH CETH M €€ CTa0MIBHOCTH. 3ajada oOeCIeYeHHs BPEMEHHBIX TpeOOBaHUN K
CHUCTEMHBIM TPaH3aKIKAM: HEOOXOOMMO HaWTH Hamboiee CymiecTBeHHbIE mapameTpsl QOS, TMO3BOJSIOIINE MPOBOAUTH
JTMHAMHUYECKYIO TIEPEHACTPOHKY CEeTH JUIsl 00eCIIeUeHNs BBINOIHEHHS BPEMEHHBIX TPEOOBaHUH K CHCTEMHBIM TpaH3akiusaM. IIpeamer
UCCIICIOBAHMS: [DKUTTEP TEJNCKOMMYHHKAIMOHHOI cer. Ileqblo craTthu siBIseTCs pa3paboTKa METOJa ONEPATHBHOIO pacyera
3HAUCHUs JDKUTTEpa TEJNICKOMMYHUKAIMOHHONW CETH Uil TPOBEICHUS IMHAMUYECKOH IepeHAaCTPONKH CETEeBHIX IapaMeTpOB.
Pe3yasTatel unccnenoBanus. IlpoBeneH aHanmW3 BIMSHUS HECTAl[MOHAPHOCTH IEpelavyd JaHHBIX B TEJIEKOMMYHHKAI[HOHHOMN
MOZICUCTEME, HCCIIeyeMOil KOMIBIOTEpHOH cucTeMbl. lcciemoBaHa ponb DKUTTEpa Ha KadecTBO Iieperadd uHHpopmanuu B
TEJICKOMMYHHKAITMOHHOH ceTH. [IpoBenena xiaccudukanus HKUTTEpA U MPUYNH, IPUBOASIINX K €ro BO3HUKHOBEHHIO. [IpuBeneHs!
pe3ysIbTaThl aHaIn3a (GaKkTOpPOB, YIYUIIAIOIMX Ka4eCTBO MEepeaauy JAHHBIX B CETH 3a CUCT ONEPATHBHOTO BBIYUCICHHUS 4AaCTOTHOTO
JDKUTTEpa. B paboTe NpoBeieHBI HCCIEAOBAaHUS OCOOCHHOCTEH paspelraronieil CrocoOHOCTH KOTEPEHTHBIX aKyCTOONTHYECKHX
CIIEKTPOAHANN3aTOPOB. ITONMydeHbl AHATMTHYECKUE COOTHOIICHHS JUII BBIXOAHOTO CHUTHaNa MHPH JBYX MOHOXPOMAaTHYECKHX
paIMOCHUTHANAX Ha BXOJE, yuuThIBatomue 3G GekThl HeTMHEHHOr0 B3aMMOICHCTBHS BHIXOIHBIX CHUTHAJIOB U allPHOPHYIO 3aBUCHMOCTD
MECTOIIOJIOKEHHS Y IHPHHBI TU(PPAKIHOHHOTO IISITHA OT YacTOTHI HCclieyeMoro curaana. Hanbouee cymmecTBeHHbIE Ka4eCTBEHHBIS
U KOJMYECTBEHHBIC XapaKTEPHCTHKM YacCTOTHOTO pa3pelleHus] IOKa3aHbl Ha IpUMeEpe JABYX MOHOXPOMAaTHYECKHX CHUTHAJIOB,
OTJIMYAIONIUXCS TOJBKO HECYLIIMMH YacToTaMu. [IpuBeneHHbIe aHAMTHYECKHE COOTHOLICHHS OBUIN SKCIIEPUMEHTAIBHO MPOBEPEHBI
MOCPE/ICTBOM HMHUTAL[MOHHOTO MOJICJIPOBAHUS CHCTEMbl. BbIBOAbI. B pesynmbrate ncciemoBaHuid ObUT HpEIUIONKEH CIocob
MOBBILICHUS] paspenraronieil CcrnocoGHOCTH aKyCTOONTHYECKHX CIEKTPOAHAIM3aTOPOB 3a CYET OCOOEHHOCTEl KOrepeHTHOro
B3aMMOJICHCTBHS CHIHAJIOB B IPOIIECCE BBIYUCICHHS YaCTOTHOTO JDKUTTepa. Ha ero 6ase pa3paboTaH METO]| ONEPaTHBHOIO pacyeTa
3HAYEHHS JDKUTTEpa TEICKOMMYHHKAIIMOHHON CETH, KOTOPBI IO3BOJSET MPOBECTH AMHAMHYECKYIO MEPEHACTPOMKY CEeTEeBBIX
apameTpoB.
KuroueBsbie ci10Ba: KOMITBIOTEpHASI CUCTEMA; TEICKOMMYHHKAIIMOHHAS CETh; IDKUTTEP.
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