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BHKOPUCTAHHA METOAY 3POCTAHOYMX

NMIPAMIOANBHYX MEPEM TA CACTEMHOrIO
AHANI3Y B ®OPMANI3ALII MOJENI
KOPHCTYBAYA IHPOPMALIHHUX MEPEM

Pospobioemovcs modenn kopucmyeaua Ingopmayiinux mepeic ax nozanodopmanizosanozo o6’ ekma.
Posensinymi ma npoananizosaii memoou Kiacmeprozo anaiidy ma 3pocmariux nipamioaroHux Mepei.
3anpononosano 6UKOPUCMAnHs Memodie CUCeMH020 anani3y 01s nodydosu Gopmanizosanoi mooeuni
ma cmpykmypu cniroHomu Kopucmyeauié Ingopmauiinux mepeixc 8i0HOCHO ix xapaxmepucmux ma

OMPUMAHUX 8 ONUMYBAHT OAHUX.

Kmeouosi cnosa: ingopmanitini mepeici, Kopucmyeau, nozanoGopmarizosani 00’ ekmiu, CUcmemHull

anania, 3pocmaioui nipamioaivii mepeixci.

1. Introduction

The problem of formalization of Information Net-
works (IN) is the one of the most relevant and topical
in the world of telecommunication technologies, but its
modern solution cannot be represented through analytical
calculations and forecasting, as it once has been previously,
and should be based on modeling [1, 2]. Thus it could
be argued that the development of IN user model is one
of the components in the process of IN formalization and
a task that can be solved by methods of system analysis
and simulation. It is assigned the task to develop the choice
of scenario analysis system that will solve the problem of
constructing an IN user model as fuzzy formalized object.

This is explained an urgency of these researches.

2. Analysis of information sources and
problem statement

Formulated aim is settled in improvement of the ef-
ficiency and reliability in IN modeling by formalizing one
of the most important input parameters of user model of
the Information network. But a lack of formalized descrip-
tion of the main IN figure (user) remains open.

Users are the sources of information and consumers
who use IN services and create a flow of messages of
different type and purpose. It put users forward to the
requirements for delivery and processing in compliance
with certain qualitative and quantitative indicators.

The complexity of the object, which is IN user, deter-
mines its versatility, implicit relationship and the relation-
ship of its characteristics, as well as the difficulty of these

parameters formalizing. However, the precise method of
analysis for the research and developing of fuzzy forma-
lized objects domain has not yet been proposed [3—6], so
the development of IN user model will be provided in
heuristic way. Conceptualizations that underlies in math-
ematical modeling are emerged from the analysis of logic
and along with that the analysis of the main axiomatic
systems are similar to systems located at the base geometry.
These researches certify benefits received in formulating
axioms expedient to some well-defined mathematical way.
There may be found attempts to develop mathematical
models as systems of linear differential equations, or in
the form of linear operators in Hilbert space. They can
offer a mathematical model that gives an idea of how
the system works in integrity. This model in the case of
being successful is apparent structure, and not strictly
a structure model, ignoring something in the structure
of super-system.

3. Ohject, goal and research issues

Object of research is User of Information Networks.
The goals which are set in the article defined as the
creation of IN user model, and which are focused on the
seventh level of OSI model and external IN environment.
To solve this problem it is necessary to do the following.

1. State the main characteristics of the design prin-
ciples of formalized user model.

1.1. Analyze methods of system synthesis of complex
objects, fuzzy formalized object classification and choose
the ones that will be best to identify the inner relation-
ship and the relationship of internal model parameters.
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1.2. Develop a formalized model of IN user, considering
relationships that identified in the preceding paragraph.

2. State the main characteristics of network informa-
tion (NI) from view of user and the parameters that af-
fect the user.

2.1. Analyze existing sources to determine the charac-
teristics of IN, which is closely associated with the user
and IN parameters that are set by users.

2.2. Develop a combined model, where the user model
and IN are closely related. This model will demonstrate
impact on IN user, thus resolving the issues, rose in the task.

In terms of IN optimization and synthesis, this problem
is a major one, because the user is a central object of IN.

4. Research result of formalization of User
Model of Information Network using
methods of system analysis and growing
pyramidal networks

One of the goals of the IN user formalization is a need
to carry out an asymptotic analysis as approximation of
a complex object into more simple one to define a set of
parameters that affect the behavior of the user directly,
discarding minor and interdependent. In the light of
the dual structure of fuzzy formalized object researcher
must consider two interacting environments: external and
internal.

There were proposed a number of characteristics of the
IN user including standard social information (age, sex,
education, occupation), extending the internal environment
for the project, and the specific characteristics (mobility,
stationarity, learning, interest in innovations, risk, etc.)
protruding outside environment through which a user
can uniquely characterize IN as an object, acting on the
construction and development of IN.

The sociological research (through questionnaires) among
a random group of IN users was conducted in order to prove
the feasibility and adequacy of the model to the current
realities and conformity assessment produced by the model of
modern behavior of real IN users. As result of this research
is collecting the sample of data that have been processed
and described the proposed number of characteristics.

The next step was to determine the formation of user
groups on the proposed specifications. This is done using
the methods of cluster analysis, using various methods of
association (the method of single linkage, complete lin-
kage, average unweighted pair, pair-wise weighted average,
median, and Ward) and various measures of distance (Eucli-
dian metric, Euclidian square metric, Chebyshev metric,
Manhatten metric). Fig. 1-3 shows the results of cluster
analysis of researched data sample.

The results obtained by clustering shows the most
common combinations of features (mobility and field of
activity, age and occupation, risk and quality requirements
for services, and others). Combinations of these charac-
teristics can be interpreted as a key set for IN users that
is the most frequent references to the same values in the
same combination of characteristics are typical for the
class names of those or other IP users.

The next step in goal-setting and problem analysis
is describing the interrelations of criteria that are not
correlated. The move is meant by a formalization of the
investigated object and its representation as a set of para-
meters and the set of conditions that will fully characterize

the object and its relations with super-system. As a result
of work done in [7-9] is described in this expression:

K>0,99997, C(is)<C(ish)<C(ins)
U= {(M,Ar)(A,F)(Uq,R)(O,P)(Sx, E),S,Us,..},

(1)

A — age, Sx — sex, E — education, Ar — activity area, F— func-
tional activity, § — stationatiry, R — riskness, M — mobility,
O — learning, P — interest in innovations, Ugq — special need
in services quality, K — factor of service accessibility, C(is) —
cost of information-communicational service, C(isb) —
cost of improved information-communicational service,
C(ins) — cost of information service.

The next step is carried to determine the structure of
the object. Different methods of fuzzy objects formalization
were used and described in [7-9]. One of results is the
formation of conceptual model structure of IN user, based on
the method of growing pyramidal networks which involves
consideration of the user as a set of parameters to specific
values and dynamically formed by splitting the group into
classes of users. The last, in turn, lead to the formation of
a systematic set of input parameters, and the development
of qualitative and quantitative requirements to super-system
(IN), and the subsequent introduction of IN user model in
general. It reflects the nature of systems analysis, which
must be applied to the IN user model and IN formation
model that has different properties: attribute, relational.
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Fig. 1. Dendrite of the IN users characteristics data sample, using the
method of full communication and squared Euclidean metric
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Fig. 2. Dendrite of the IN users characteristics data sample, using the
method of Unweighted pair-group average and Euclidean metric
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Fig. 3. Dendrite of the IN users characteristics data sample, using the
method of Complete linkage and City-block (Manhattan) metric

The results of the growing pyramidal networks me-
thod [10, 11] have all these properties, the formation of
concepts is based on objects that have the same degree
of certainty and an equal number of input parameters,
structuring concepts derived from heterogeneous data.

Class 1T = {Sx(m), Ar(engineer sphere), E(0,6..0,79),
M(0..0,19), S(0,4..0,59), P(0,4..0,59), O(0,8..1)}

Class II = {Sx(m), Ar(service sphere), E(0,6..0,79),
M(0..0,19), S(2), Uq(0,2..0,39)}

Class ITT = {Sx(w), Ar(production sphere), E(0,6..0,79),
M(0,2..0,39), S(0), O(0,8..1), P(0,4..0,59)}

Class IV = {Sx(m), Ar(engineer sphere), E(0,6..0,79),
M(0..0,19), $(0,2..0,39), 0(0,8..1), P(0,4..0,59), R(0,4..0,59)}

Class V = {..}.

Thus we can identify people who are carriers of common
sets of characteristics and may differ on some of them.

8. Results review of modeling results
of user model of Information networks

Existing researches in area of Information technologies
investigate users as objects of reviewed area, according
to research. This research, which describes main cha-
racteristics of IN user (not its relationship with IN, but
itself User) has no analogs in researches of Information
Networks modeling process.

The suggested approach allows to build a model user
of information networks and provides flexible and dynamic
to supplement of the information, and compact for further
implementation of the information network model in general,
reflecting the internal and external processes of interaction
of these models, and must help in optimization, synthesis
and management of information networks. The obtained
results are continuation of researches, started in [7-9].

The results of the system analysis methods applied to
fuzzy formalized object, which acts as IN user allowed:

— Capture the different classes of users as a set of
attributes and their values.

— Formulate non-correlating relationships between
variables.

— Formulate a formal model of IN user as fuzzy for-
malized objects that can dynamically change adding

information without significant investment in resources
and time, and is able to uniquely characterize the ob-
ject of research.
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HCNONBL30BAHHE METOZOB PACTYLWKX MHPAMHAANBHBIX
CETEH# ¥ CHCTEMHOT'0 AHAMH3A B $OPMATM3ALMH MOJENH
NMONL30BATENA HHPOPMALMOHHBIX CETEH

PaspabatrbiBaercst Mojesb OJb3oBaTe s MHOOPMAMOHHBIX
cereii Kak MI0X0(hopMagn3oBaHHOro 00bekTa. PaccMOTpeHbl U 1po-
AHAJIM3UPOBAHBI METO/IBI KJIACTEPHOTO AaHAJI3A M PACTYIIINUX THPAMIE-
HasbHbIX ceteil. [Ipe/iokeHo UCmob30BaHne METO/I0B CUCTEMHOTO
aHan3a JJist TOCTPOeHust (hOPMATM30BAHHON MOJIEN U CTPYKTYPBI
obuHOCTH TT0/Ib30BaTe el H(MOPMAIMOHHBIX ceTelf OTHOCHTEIHHO
WX XapaKTePUCTUK U TIOJIyYEHHBIX B ONPOCE JAaHHBIX.

Kmovesste cnoBa: nHGOPMAIIMOHHbIE CETH, TOJH30BATEb, IJIOXO-
(opmannzoBaHibie 0ObEKTbI, CHCTEMHBIN aHaJIn3, PacTyIIUe [pa-
MHUJIATHHBIE CETH.

Cmipnosa Anacmacis Cepeiiena, acnipanm, xagpeopa ingopmaiiino-
KOMYHIKAUITIHUX MeXH0A02ii, [nemumym x0100y, KpiomexHoiozii ma
exoenepeemuxu im. B. C. Mapmunoscokozo, Odecvka nauionanvna
axademiss xapuosux mexnonozii, Ykpaina,

e-mail: asya.smi@gmail.com.

Cmupnosa Anacmacus Cepeeesna, acnupanm, xageopa ungop-
MAUUOHHO -KOMMYHUKAUUOHHDIX mexnonozutl, Uncmumym xoaroda,
Kpuomexnonoeuli u skosnepzemuxu um. B. C. Mapmuinosckozo,
Odecckas HAUUOHATDHASL AKAOCMUS NUWEEHIX MEXHOLI02ULL, YKpauna.
Smirnova Anastasiia, Institute of Refrigeration, cryotechnology
and eco-energy, Odessa National Academy of Food Technologies,
Ukraine, e-mail: asya.smi@gmail.com

;SS

TEXHONMOTMYECKHI AYAMT H PESEPBBI MPOM3BOACTBA — Ne 1/2(21), 2015



