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Background. Task of automation of productive and administrapivecesses, operating activity, general systemigiray,
and also facilities, that provide creation, treattmenaintenance, moving away and transporting fofrmation is actual. The
united system of business processes allows comdutiie synthesis of information and communicatigstems for national
operator of telecommunications and informatizatiaustry.

Objective. The objective is to develop the information systearzhitecture and the platforms of network resosiraed
network services which are based on conceptiomefiriformation and communication systems synthésis automate the
production and management processes, operatioritiasti production means and system-wide ensurafgthe
telecommunications operator.

Methods. The method of the communications infrastructurettsssis that receives convergent properties to geovi
personalized services to the end user, which iehas the developed methodology and methods andisalihe client to
implement the principle of self-configuration see$ to get the whole range of modern convergedrrivdtion and
communication services to the agreed quality (Qe$joposed.

Results. Architectures of telecommunication services camfakelecommunication operator are considered, whiclude
the platforms of network resources and networkisesv The method of synthesis of communicatiorastfiucture which gets
convergence properties for the grant of persorsallyices for end user is offered.

Conclusions. Description of methodological bases of synthesis ioformation-communication systems of
telecommunication operator is presented, here,stimthesis of the systems is given by possibilitycteate the unique
informative platform which is presented as univesasehitecture information and communication sysem

Keywords: information and communication systems, telecomations operator; information systems architectune
platforms of network resources and network services

Introduction For telecommunications operator UAICS is regarded
The main objective of these studies is to conductas a single for:
synthesis of the information and communication - All types of networks (including network servige)
systems (ICS) of national telecommunications operatoptical transport network, Internet network (data
and informatization that automates production ameetwork), fixed telephone network, mobile phone
management  processes, operations, equipméetwork.
manufacturing, system-wide security, and tools that - All types of products, customers, services,
enable the creation, processing, preservation, vamoresources, aspects of company management and
and transport information (Fig. 1) using a singlstesm business of company.
of business processes [1-4]. A very important requirement is that UAICS should
This ICS synthesis allows creating a singl@ot change when you change the product structure,
information platform that we represent as univelf€& market requirements or company structure.
architecture (UAICS) (Fig. 2).
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Standardization UAICS provides: - Determination of the functional boundary
- Determination of complete list of component components.
architecture. - Determination  of interfaces (protocols)

components interaction.
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The main purpose of the architecture standardization
is reduction of term for implementation services in
company, by using reducing time for implementation
and upgrading of information systems, and improves
the efficiency of system implementation and reduces
costs for their creation and operation through:

- Exclusion of functions duplication.

- Using the open interfaces.

- Using the repeated similar elements.

Conformance of the Architecture to the general
accepted  standards and  concepts in  the
telecommunications and IT fields (Frameworx, TM
Forum, eTOM, TAM, SID, SDF, ETSI TISPAN, etc.)
are established during the research.

Formulation of the problem

The classification of information and
communication systems of operator is conducted
on the field of use. Information systems can belong
to one of three classes:

- Automation Tools of production (Vv) and service
management processes of operator (Vu), which provide
automated collection, storage, processing and issuance
of necessary information for management functions. All
processes related to the lifecycle of services, resources,
provide the technology of customer service (customers)
and maintenance services of sales services and
accounting of revenue from them. Subject area of the
systems in this class operates with the essence "service"
as a commodity that has value added. The customer
buys the service as a commercial product.

- Automation Tools of network services production
(Vp). Information Systems of the technical processes
Management that provide equipment control,
technological modes in automatic production cycle of
the network services, granting network services based
on functional capability of equipment’s construction
unit. Subject area of the systems in this class operates
with the essence “network service" which is not a
commodity and doesn’t offer on the market.

- Tools of system-wide software (Cs) (they are
infrastructure in the relation to the first two).

Within a single class of system, covering certain
functional areas, are grouped in the platform, which in
turn consist of complexes.

There are platforms that are included to the class of
automation tools of production and management
processes:

Vu - automation of production activities (OSS /
BSS).

Vv - automation of management activities (ESS).

There are platforms that are included to the class of
public communication production services (Vp) :

Vp, - network resources.

Vp, - network services.

Complexes that include to tools of system-wide
software (Cs):

Cs; - system of IT- infrastructure, alone:

Cs;; - corporate systems.
Cs; - systems of general use.

Cs, - Enterprise Service Bus - Business Process
Management (the Platform of Information Exchange
(PIE) and business process management (BPM)).

In this article we consider in detail the architectures
structure of the network resources and the network
services platform

Architecture of the network resources
platform

We distinguish four networks (transport, IP-network,
mobile network and fixed communication). We are
defining eight complexes of the network resources
(levels) to unify architectures for each network:

Vp=f(m;,my,m;3,my,ms,mg,ms,mg), where m; -
customer’s network; m, — access; m; — aggregation; my
— edge; ms — core; mg — data processing; m; — signaling
processing; mg — management of the network resources.

Ability of creating network services is defined by
the modern network resources platform possibilities.

The network resources platform interacts with the
network services platform solely through the level of
signaling processing.

All systems of the network resources platform are
operated exclusively by the essence “Resource|”.

Functional destination of eight network resources
platform’s complexes (levels) can be represented as
follows (Fig. 3).
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Fig. 3 Architecture of the network resources platform

The client’s network level performs the following
tasks:

m; — Input - output of the information.

m, — data processing.

my; — connecting client terminals.

my4 — transporting of the traffic from client terminals
with access level .

The access Level performs the following tasks:

my; — connecting client networks (in degenerate case
- the client terminal).

my, — transporting of the traffic from client’s
network to the level of aggregation.

The aggregation level performs the following tasks:

m;; — connecting of access nodes (optical, xDSL,
wireless).

mjs, — transporting of the traffic from access nodes to
the level of the edge.

The edge level performs the following tasks:

my; — connecting aggregation nodes.

my, — skipping (using policies) data and signaling in
the network (RCEF, C-BGF).

my; — recoding data on transitions to other networks
(T-MGF).

my, — transporting of the traffic from aggregation
nodes to the core level or to other networks.

The core Level performs the following tasks:

ms; — connecting edge routers (user access, data
processing, signaling processing, connections with
operators).

ms, — transporting of the traffic between edge
routers.

The data processing level performs following tasks:

mg; — processing of client data (MRFP).

The signaling processing level performs the
following tasks:

m;; — management of the client requests for data
exchange (AGCF, P-CSCF, A-RACF, SPDF).

m;; — management of requests for processing
client’s data (MRFC).

m;; — management of requests for exchange of data
with other networks (BGCF, MGCF, SGF).
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my, — processing software including routing all
requests (I / S-CSCF).

Management of the network resources Level
performs tasks of interaction with the OSS systems.

The network resources platform’s opportunities
define the ability of network services creation [5-9].

The network resources platform doesn’t include
application servers, account management and others.
The network services platform provides this
functionality. The network resources platform interacts
with the network services platform solely through the
level of signaling processing. The network resources
platform interacts with the automation of production
activity platform through the management of the
network resources level and signaling processing level.

Architecture of the network services
platform

The network services platform is a very important
element of the architecture, especially in the case of
provision of telecommunication services. Main
objective of this platform is reduction of term for
implementation services in company, by using reducing
time for implementation and upgrading of products and
improve the efficiency of product introduction and
reduce costs for their creation and operation due to:
avoided functions duplication, using the open interface,
using the repeated similar elements.

The network services platform Vp,; consists of six
complexes (levels) (Fig. 4): Vpai =
f(pl’p25p3’p4’p53p63p75p8): where

p1— abstraction of the network resources.

p> - internal interfaces of the network services.

p;— logic of the network services.

ps— external interfaces of the network services.

ps— general functions of the network services.

ps— management of the network services.

The level of the network resources abstraction
includes network adapters (low level network activators
to ensure the access to appropriate elements of the
network and network capabilities). The level of
abstraction of network resources is a network
abstraction layer. It operates with the essence "process
operation".

Level of internal interfaces of the network services
abstracts for a level which is located above - network
service capabilities. It operates with the essence
"component of network services." A set of OSA /
Parlay API is an example of this interface.

Level of the network services logic is abstracts for a
level which is located above — facilities of the
implementation services in application servers. In fact,
a finishing network service appears at this level, which
has a customer value or can be incorporated into other
services. Network service can be a part of the
company's products or can be set as an external product
(outsourcing) and incorporated into the products of
third companies. It operates with the essence of
"network service".

The level of external interfaces of the network
services provides the access to third parties services.
The set Parlay-X API is an example of this interface.

The level of the general functions network services
includes components necessary for the realization of
services, their components and interfaces.

This level describes the prerequisites for the proper
functioning of the service. The level of the general
functions network services includes functionality of the
SDF Infrastructure Support Service (TM Forum). Level
provides functionality:

ps1 — management of the sessions.

ps» — identity management.

ps3 — account management.

ps4 — resource management.

pss — service catalog.

Ps¢ — environment runtime.
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Fig. 4 Architecture of the network services platform

The level of network services management provides
the life cycle support of the network service. The level
of network services management includes functionality
of the SDF Management Support Service (TM Forum).

The network service platform interacts with the
network resources platform only through the level of
the network resources abstraction.

The service platform interacts with the operational
processes support platform through the level of the
network services management and logic of network
services, within the providing of communication
services. For these interfaces service platform gives
data about consumption of services, and also takes
commands for activation / deactivation of services on
the network (while operational processes support
platform has following functions: process the orders for
the product, its decomposition of the services, running

sequence of operations activation services on the
network).

Platform of networking services in general operates
with the essence of "network service".

Opportunities of the network services platform
determine which services can be sold to consumers.
This approach provides the opportunity for the
formation of new telecommunication systems

architecture and services by using "cloud technology".

The method of communication infrastructure
synthesis

Let us consider the alternative optimum method of
using the means of production in the provision of
converged services.
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The following conclusion can be made according to
the concept of communications infrastructure synthesis.

We’ve received multi service transport network (Fig.
5), thanks to technology development, which provided
opportunities  for convergence of transmitted
Information.

Let us consider three main networks: mobile, data
transmitting and the traditional phone network (Fig. 6)
to test the method of communication infrastructure
synthesis that receives convergence properties to
provide personalized services to the end user. The
essential task is the use of convergence networks to
provide personalized services to the end user, and in
such case realized the principle of self configuration of
services and the opportunity to receive the full range of
today's converged ICT services with consistent quality

(QoS).

Due to the fact that convergence takes place at level
of transporting data (Fig. 7) we consider five levels in
the method: services (data processing) core, core
boundary (edge), aggregation and access.

Fig. 8 shows a graph of the organization
convergence of three networks with ordinal function
O(xy)=F(Ey, E,, E,, E; E,), where Ek — levels: services,
core, core boundary, aggregation and access. Each level
contains three peaks (xy;, Xz, Xi3). Each arc of the graph
necessarily connects tops of two adjacent levels. Each
of the (Ek) level fit the corresponding element of the
network (Fig. d). The tops are the network equipment
(y; — potential top) and arcs are transition while
transporting data from one level to another, and the end
of the arc indicates the equipment by which data is
being transferred, and the potential arc ¢; — summarized
the costs of information transmission.
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Graph of the fig. 8 b is the case when there is no
convergence of networks.

Consider the case of upgrading networks, such as
data network use for voice transmission (Fig. 8 c).
Consider the algorithm of optimal choice selection:

1. Assume that C()]:Z,' C()g:],' 003:0, y0=min(coj). This
means that usage for this case equipment of the
telephone network to provide services is economically
reasonable.

2. Define the potential of the first level tops according
to the formula: y,=min(yos+c(x9s3x)).

Thus: y11:0+9:9,' y12:0+5:5,' y13:0+6:6. YVi=Yi

3. Define the potential of the second level tops,
according to the formula: y,=min(y..; j+c(xi.; ,x;):

Yo=min(y; j+c(x;;,X2,)
Vv =min(5+15,9+14)=20
5
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Fig. 8 b

Fig. 8 ¢

Vor=min(9+13,5+4,6+7)=9
Vos=min(5+16,6+12)=18

Y=Yz
4. Define the potential of the third level tops, according
to the formula:

Ys=min(y;+c(x2,%i;)

v3i=min(18+14,9+15)=24
Vio=min(18+18,9+4,12+9)=13
Vi;=min(9+16,12+12)=24

V3= Ys2

5. Similarly, we define the potential tops of the fourth
level, according to the formula y,=min(y; +c(x; ;x4 ):

V4= Vi3

14 15 ‘1612

19 X

18] 4 91512

14 15
@@
14
fl
& @

Fig. 8 ¢



34 INFORMATION AND TELECOMMUNICATION SCIENCES VOLUME 6 NUMBER 2 JULY — DECEMBER 2015

Consider the case of providing IPTV service (Stream
TV through data network) to a mobile device (Fig. 8 d).
Consider the algorithm of optimal choice selection:

1. Assume that c);=2; cp,=0; cp3=5, yy=min(cy).
This means that usage for this case equipment of the
data network to provide services is economically
reasonable.

2. Define the potential of the first level tops,
according to the formula: y,=min(y;), where y,-
y03+C(X03,X]J). Thus:y1=y12.

3. Define the potential of the second level tops,
according to the formula:

Yo=min(y; j+c(x;,X2,)):

V2= Y2

4. Define the potential of the third level tops,
according to the formula:

Yys=min(yz;tc(x;;x2,):

Yi= Y32

5. Similarly, we define the potential of the fourth
level tops, according to the formula y,=min(y; j+c(x;,x,
D) Ya= Yar.

Consider the case of 4G mobile communications
standard LTE (Fig. 8 e). Consider the algorithm of
optimal choice selection:

1. Assume that cy;=0; c;=6, cp3=14, yy=min(cy).
This means that usage for this case equipment of the
data network to provide services is economically
reasonable.

2. Define the potential of the first level tops: the
formula y,=min(y;;), where y ;- yps+c(xg3xy;). Thus: y,=
Vi

3. Define the potential of the second level tops
according to the formula
ya=min(y; jtc(x;;x2,):

V2= Y2

4. Define potential of the third level tops according
to the formula
Yys=min(yz;tc(x2;,%3,):

V3= Y32

5. Similarly, we define potential of the fourth level
tops according to the formula y,=min(y; j+c(x; ;x4 )
Y=YV

Conclusions

The article describes the methodological foundations
of information and communication technology systems
synthesis of telecom operator, while systems synthesis
can create a unified information platform, which is

presented as a universal architecture of information and
communication systems.

Architectures of the network resources platform and
the network services platform are presented.

Method of communication infrastructure synthesis
that gets the convergence properties to provide
personalized services to the end user is proposed.
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Koeanvuyk 10.11., Koniiika O.B., Poiiko O.0.

[punounu NoGya0BH apXiTeKTYp MepeKeBHX pPecypciB Ta MepPesKHUX MOCJIYT.

I[podnemaTuka. 3aBoaHHd aBTOMaTH3alii BUPOOHMYMX Ta YNpPaBIiHCBKUX MPOLECiB, omepauiifHol AisIbHOCTI,
3arajbHOCHCTEMHOT0 3a0e3MeyeHHs, a TakoXkK 3aco0iB, AKi 3a0e3MeuyoTh CTBOPEHHs, 00poOKy, 30epeKeHHs, BUIaNeHHs Ta
TpaHCTIOPTYBaHHS iH(poOpMalii € akTyanbHUM. €OMHA cucTeMa Oi3Hec-TIpOoLeciB 03BOJNISAE MPOBECTH CHHTE3 iH(opMaLiitHo-
KOMYHIKaIliifHi CHCTeMH HaIliOHABHOTO OTIepaTopa Tary3i TeleKOMYyHiKalii Ta iHhopMaTi3aiii.

Mera nociimkenb. MeToro € po3poOka apXiTeKTypw iHpOpMaLifHMX CHCTeM Ta TUIATGOpM MEpEeKeBHX pPEcypciB Ta
MepeXHUX TMOcTyr Ha 0a3i KoHuenuii cuHTe3y iH(popMauiifHO-KOMYHIKauiifHUX CHUCTEM, SIKi aBTOMATH3YIOTh BUPOOHWYMH Ta
YOpaBIiHCEKWI TIPOIIECH, OTEpamifiHy MisIbHICTH, 3aco0W BHUPOOHWITBA Ta 3arajJbHOCHCTEMHE 3a0e3TeUCHHS
TeJleKOMYHiKalliifHOTo omeparopa.

Metoauka peanizauii. 3anpornoHOBaHO METOJ CHUHTE3Y KOMYHiKaLiliHOT iH(pPacTPyKTypH, fKa OTPUMY€E KOHBEPreHTHi
BJIACTUBOCTI Ul HAJAHHA MEPCOHANI30BaHUX MOCIYT KiHLIEBOMY KOPUCTYBauy, AKuil 6a3yeTbcs HAa po3poOIEeHUX METOAOJIOTIT
i MeTogax Ta [03BOJIAE KII€HTY peajizyBaTH NMPHMHLMI CaMOKOHQirypauii Mocjiyr Ta OTpMMYBAaTH YBEChb CIEKTP Cy4acHHUX
KOHBEPreHTHUX iH(popMalliiHO-KOMYHIKaL[ifHUX MOCIYT 3 y3ropKeHoto skicTio (Q0S).

PesynbTaTn pociipxkeHb. Po3risHyTo apxXiTekTypu 3aco0iB BUPOOHMLTBA MOCIYT 3B'A3KY 3arajJbHOr0 KOPHCTYBaHHS
TeJleKOMYHiKaLlifiHOro oneparopa, siki BKJIIOYalOTh MIaTGOopMU MepekeBUX PecypciB Ta MEpEeKEeBUX MOCTYT. 3aNpONOHOBAHO
METO/I CHHTe3y KOMYHiKaliitHoT iHppacTpyKTypH, sika OTPUMY€ KOHBEPTeHTHI BJIACTHUBOCTI Ui HAaJaHHS MEPCOHANI30BAHMX
MOCITYT KiHLIEBOMY KOPHCTYBauy.

BucnoBku. Hamano onvic MeTOIOJIOTIYHMX OCHOB CHUHTE3Y iH(OPMALiHHO-KOMYHIKaI[IHHIX CHCTEM TeJeKOMYHiKauiifHOTO
orepaTopa, NpH bOMY, CHHTE3 CHCTEM JIa€ 3MOTY CTBOPHUTH €IMHY iH(opmauiiiHy mimardopmy, sika MpeacTaBlieHa Yy BUTIAIL
YHIBepCaNbHOT apXiTeKTypH iH(OpMAIliifHO-KOMYHIKaIlifHIX CHCTEM.

KouoBi ciioBa: iHpopMaliiiHO-KOMYHIKaliiiHi CHCTEMU; TeJleKOMYHIKalliliiHUii orepaTop; apXiTeKTypH iH(pOpMaLiiitHuX
CHCTEM Ta MIaThopM MepekeBUX PeCypCiB Ta MEPEKHHUX MOCITYT

Kosanvuyk KO .I1., Koneiika O.B., Poitko 0.0.

le/lHl.lI/ll'lLI MOCTPOCHUS AaPXUTEKTYP CETEBBIX PECYPCOB U CETEBLIX YCJIYT.

MpoGaemaTuka. 3ajaHue aBTOMATU3alUMU MPOU3BOJACTBEHHBIX M  YIPABJICHYECKUX MPOLIECCOB, ONEPALMOHHON
NeSITeTbHOCTH, OOIIECUCTEMHOTO 00ECTIeUeHN S, a TAKXKe CPEICTB, KOTOphIe 00eCTIeYNBAIOT CO3/IaHue, 00padOTKy, COXpaHEeHNE,
yJajeHle U TPAHCTIOPTUPOBKY UH(POPMAIIMH SIBJISETCS aKTyaibHbIM. EfiliHast cucTeMa OU3HEC-MPOLIECCOB MO3BOJISET MPOBECTH
CUHTEe3 WH()OPMALMOHHO-KOMMYHUKAIIMOHHBIE CHCTEMbI HAIMOHAIBLHOTO OlepaTopa OTPaciy TeJIeKOMMYHUKAlMid W
nHpopmaTnzanuu.

Leab ucciaenoBanuii. Llenbio sBisieTcs pa3zpaboTKa apXHUTEKTypbl WH()OPMALMOHHBIX CHCTEM M IUIATPOPM CETEeBBIX
pPECYpCOB M CETEeBbIX YCIyr Ha 0a3e KOHLENLIUM CHHTe3a HMH(OPMALMOHHO- KOMMYHHMKALMIOHHBIX CHCTEM, KOTOpbIE
ABTOMATH3MPYIOT MPOM3BOJICTBEHHbIM U yNpaBIeHUYECKUI MPOLECChl, ONIEPALOHHYI0 AEATEIbHOCTh, CPEICTBA MPOU3BOICTBA
1 o0LIecHCTEMHOE 00eciedeHre TeIeKOMMYHHUKAIHOHHOTO oTlepaTopa.

Metonnka peanusanun. [IlpemyioxkeH MeTON CHHTE3a KOMMYHHUKALMOHHOW WH(PACTPYKTYpbI, KOTOpas Moiydaer
KOHBEPreHTHbIe CBONCTBA ISl MPEJI0CTABICHHS IEPCOHATM30BAHHBIX YCIIyT KOHEUHOMY MOJIb30BATEIIO, KOTOPbIN 6a3upyeTcs
Ha pa3paboTaHHBIX METOAOJOTMH W METOJaX W TO3BOJIET KIWEHTY pean30BaTh NPUHLMIT CaMOKOH(QUTYpauuu YCIyr W
TMOJTYydyaTb BE€CHb CIEKTP COBPEMEHHBIX KOHBEPICHTHBIX I/IH(I)OpMaI_[I/IOHHO-KOMMyHI/IKaI_[I/IOHHI:IX yciayr € cCorjiaCOBaHHBIM
kauectBoM (QoS).

PesyabTaThl HcciaenoBanmii. PaccMOTpeHbI apXHTEKTYpbl CPEOCTB MPOM3BOACTBA YCIYr CBS3M OOIIEro TMOJb30BaHMS
TeNIeKOMMYHHKALMOHHOTO OfepaTropa, KOTOpble BKIIIOYAIOT IIIATPOPMBI CETEBBIX PECYPCOB U CETeBbIX ycuyr. [Ipemioxen
METOJI CUHTe3a KOMMYHHMKAIIMOHHOM MH(PPACTPYKTYphl, KOTOpas MOJlydaeT KOHBEPreHTHbIE CBOWCTBA [UIsl MpEJOCTaBlICHHs
MEPCOHAIM30BAHHBIX YCIIYT KOHEUHOMY TI0JIb30BATEITIO.

BeiBoabl. [IpencraBneHo onucaHue METONOJIOTHYECKHX OCHOB CHMHTE3a WH(POPMAIMOHHO- KOMMYHHUKAIMOHHBIX CHUCTEM
TENIEKOMMYHHKALMOHHOTO ~ Ofeparopa, TMpH O3TOM, CHHTE3 CHCTEM JaeT BO3MOXXHOCTb CO3/aTh EIUHCTBEHHYIO
nHpopmannoHHyro TaThopMy, KOTOpas TpelrcTaBieHa B BHJE YHHMBEPCAJIbHON apXWTEKTyphl HWH(OPMALMOHHO
KOMMYHUKAIIMOHHBIX CUCTEM.

KioueBnbie cioBa: nHpOpMaNOHHO-KOMMYHHUKAMOHHBIE CUCTEMBI; TEJIEKOMMYHHKALMOHHBIN OTEpaTop; apXUTeKTyphl
MH(OPMALIMOHHBIX CUCTEM U IIAT(HOPM CETEBBIX PECYPCOB U CETEBBIX YCIYT.





