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PROCESSES OF THE TELECOM OPERATOR’S INFORMATION ARCHITECTURE
TRANSFORMATION

The subject of the article is the architecture of information systems of telecom operators (BSS/OSS), requirements for it and the
processes of its transformation. The goal is to transform the existing information environment of the operator into an open digital
ecosystem, in accordance with business and technological requirements for the functionality and architecture of information systems
of communication operators, which will introduce new business models, services and products, communication channels, and increase
competitiveness. The following tasks were solved at the study: analysis of the current state of telecommunications and information
systems used by telecom operators; analysis of requirements for business support and operational information systems, collection and
analysis of requirements for the architecture of modern information systems in the field of telecommunications, analysis of the
transformation process from the existing BSS/OSS architecture of the communication operator into the target architecture of the
digital communications provider, elaboration of a recommendations for an intermediate architecture. To solve these problems,
methods of system and business analysis were used, in particular, methods of analysis of software requirements, technologies for
developing software application architecture. The following results were obtained. The current state of the telecommunications
services industry, the features of the existing information systems of telecommunications operators (BSS/OSS) and the requirements
for the architecture of such systems was analyzed. Strategies of transition to modern architecture was considered and analyzed. The
target architecture of the digital service provider's information ecosystem and the process of transforming the existing BSS/OSS
architecture into the target architecture were considered. Intermediate migration architecture was proposed. Conclusions: the
transformation to modern information architecture will ensure compliance of BSS/OSS systems with market requirements and new
technologies, adapt to their changes, allow operators to increase competitiveness, reduce operating and capital costs, create
technological conditions for open digital ecosystem and transform the operator into a digital services provider. It was recommended to

use an intermediate architecture based on the open standardized TMF API for such transformation.
Keywords: BSS; OSS; information architecture; telecommunications; telecom operator; requirements analysis; digital service
provider; open information ecosystem; omnichannel; architecture transformation processes.

Introduction

Analysis of recent research and publications

Currently, the telecommunications sector worldwide
is at the stage of changing technologies and business
models, which has been called digital transformation. The
driver is both a change in technology - the transition to the
digital architecture of the IMS network and 4G/5G
technologies, the development of technologies and
services 10T/IoE, and the emergence of new models of
doing business (including OTT, B2B2x/B2G2x) and
changing customer expectations.

Under these conditions, the role of software is
growing, which not only ensures the automation of
operating and business processes, but also, in fact, the
implementation of network functions and communication
services.

One of the main components of the information
infrastructure of the communication service provider
(CSP) is OSS/BSS (Operation Support System/Business
Support System). These systems manage interaction with
subscribers and partners on the one hand, and network
infrastructure and resources - on the other, and also to
automate corresponding business processes.

Despite standardization efforts, the information
infrastructure of most CSPs, especially those with a long
history of operation, is a set of legacy information systems
and applications, and has a number of shortcomings,
which will be discussed below.

Therefore, the task of analyzing the current state and
requirements for the architecture of modern information
systems in the field of telecommunications, and the study
of ways to transform it into the architecture of the
information ecosystem of the digital service provider
(DSP) is relevant.

Current state and trends in the field of
telecommunications.

In the field of technology, the main trend is the
transition to digital IMS architecture, and the introduction
of LTE/5G, I0T/IoE services [1].

The IMS network provides all telecommunication
services (voice, data, messaging, and multimedia) based
on packet-switched IP networks - in contrast to "classic"
networks, where voice switching was used for voice
transmission. IMS architecture is a set of network
functions, divided into three levels - transport, control and
application — and connected by standardized interfaces.
The network function is not tied to the specific technical
implementation of the operator's core network.

The components of the IMS architecture are
implemented as VNF — virtual network functions. This
allows, in particular, to implement the concept of Network
as a Service (NaaS), when the network infrastructure
provides its resources as abstract network services through
a technology-neutral API (e.g. TMF Open API - TMF909
NaaS APl Component Suite). At the same time, the
specifics of the service implementation are hidden from
higher-level systems - BSS/OSS, which allows you to
change the network infrastructure and technologies
without affecting the BSS/OSS level system.

Thus, the IMS architecture allows you to build a
software-defined network (SDN), which blurs the line
between network and information infrastructures - there is
a convergence of network and IT components into a single
whole. As a result, the role of OSS/BSS (OSS in the first
place) as a system that provides not only automation of
operational and business processes, but also management
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and orchestration of network services, and becomes one of
the main assets and resources of the operator.

We can also note the rapid development of
M2M/loT/IoE services and technologies and multimedia
technologies that require appropriate communication and
IT infrastructure for their implementation.

Development of related information technologies,
such as big data, artificial intelligence (Al), and cloud
computing, etc. potentially should give new qualities to
OSS/BSS.

Standardization.

Given the complexity of business processes and
organizational structure of the industry, and as a result -
the diversity of information systems that automate these
processes, and the difficulty of their integration, an
important task is to standardize processes and related
systems.

The first efforts to standardize information systems
in the field of telecommunications and requirements for
them were made in 1982 by the international
organizations ISO (International Organization for
Standardization) and ITU (International
Telecommunication Union), which issued relevant
standards (M.3000 series) and proposed a pyramid model
OSS/BSS - Telecommunications Management Network
(TMN) model.

The next step was to develop a number of standards
for the non-governmental international organization
TeleManagement Forum (TM Forum), established in
1995. A multilevel business process model - Business
Process Framework (eTOM) [2], (fig. 1), a multilevel
application model - Application Framework (TAM) [3]
and a generalized information model - Information
Framework (SID) [4]. These models later became part of
the NGOSS (Next Generation Operations Systems and
Software) Open Architecture Model, and later the ODA.
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Fig. 1. Multilevel model of eTOM business processes

© TeleManagement Forum




CyuacHuii cman HayKko8ux 00CaioANceHb ma mexHonoeitl 6 npomuciosocmi. 2022. Ne 1 (19)

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

Recent initiatives of the TM Forum are related
to the development of standards for Open Digital
Architecture (ODA) [5] and open API (Open API), as part
of it.

The telecommunications market is characterized by
high competition, the need for large investments in
infrastructure, relatively low profitability, reduced ARPU.
This requires telecom operators and providers to change
the business model.

An important task for telecom operators is the
transition from the role of communications service

provider (CSP), which provides only transport
for more profitable businesses (content providers,
information and communication services, digital

advertising, loT  services, etc.) to the role
of digital services provider (DSP) [6], which provides a
full range of digital services based on existing
network infrastructure and  partner information
ecosystem.

In these conditions, one of the key competitive
advantages is the reduction of time to launch new services
and products (time-to-market), which is determined by the
readiness of network infrastructure to new technologies
and OSS / BSS readiness to support new products and
business processes. Fierce competition on the one hand,
and new technologies on the other contribute to the spread
of new business models (OTT, B2B2x / B2G2x), when
several partner operators are involved in providing
services to the end user.

Customer expectations, at the present stage of
development of technologies and telecommunications
market, in addition to traditional requirements for the
quality of services, their availability, security, broadband
access, also affect aspects of user/operator interaction: the
ability to interact and manage services exclusively through
digital channels (digital experience), client-oriented and
integration of interaction channels (customer-centric and
omni-channel experiences). Subscribers are waiting for
the possibility of using high-performance real-time
services, which can be customized by performance, set of
products and service quality (SLA), on-demand services,
etc.

Current state of BSS/OSS in the field of
telecommunications. Studies [7, 8, 9] demonstrate that the
existing information infrastructure of telecom operators
and its components, in particular BSS/OSS, do not meet
the development of technology, modern market
requirements and customer expectations.

Operators with a "history" a significant part of the
infrastructure consists of legacy systems, architecture, and
often the functionality of which does not meet modern
requirements. The information infrastructure of a large
operator can number hundreds and thousands of systems,
whose functions are partially duplicated, which cannot be
fully integrated and have no single management. As a
result, complex business processes are implemented as
separate fragments that require manual coordination and
orchestration.

Much of the information systems used in
telecommunications are based on proprietary and/or

closed standards and interfaces. First of all, it concerns
information systems — BSS/OSS. Network components
(both hardware solutions and software) are usually built
on the basis of open standards (RFC, ITU-T, ETSI), which
allows the use of equipment from different manufacturers
in the network, simplifies integration and reduces operator
dependence on suppliers.

In contrast, BSS/OSS solutions are often closed,
providing proprietary interfaces. Historically, many large
vendors have been focused on providing a complete
stack of BSS/OSS solutions, so their solutions
support integration with systems of the same
manufacturer, but have poor compatibility (by interfaces,
architecture and data models) with systems of other
vendors.

Leading providers (vendors) of OSS/BSS are trying
to follow the standards and modern requirements for
architecture; currently the compliance of the architecture
and functionality of OSS/BSS with reference models,
(fig.2), at least its declaration, is a prerequisite for success
in the information systems market for
telecommunications. In practice, such compliance is not
always complete, and vendors are forced to maintain
inherited systems and solutions, the development of which
has a long history and the architecture of which does not
meet modern requirements.

Telecom operators usually follow one of two
strategies when implementing BSS/OSS. The "best-of-
breed" approach provides a choice of solutions of different
vendors, each of which best takes into account the
requirement of the operator and the specifics of his
business processes. The bottleneck here is the need to
integrate heterogeneous systems, and integration costs are
often comparable to the cost of BSS/OSS itself.

The "best-of-suite” approach involves the purchase
of basic information systems from one manufacturer. This
approach simplifies the integration of information
infrastructure components, but requires significant efforts
to customize them, and increases the dependence of the
operator from vendor.

In the current environment, when applying any of
these approaches, both when replacing existing solutions
and implementing new systems, a lot of effort is required
to customize them, adapt to the requirements of a
particular CSP, integration with existing infrastructure and
more. It also takes a lot of effort and time to implement
new products and business models. The monolithic or
tight coupled architecture of such systems means that their
modernization (which is usually performed by the supplier
according to the CR - change request procedure) requires
significant resources and time. There is a high risk that
BSS / OSS implementation projects based on outdated
architectural principles will end in excess of cost and
delay.

If the BSS/OSS component architecture does
not support virtual deployment, it requires the
operator to provide additional support costs for
technical  infrastructure  (physical  servers, data
warehouses, etc.), complicates their administration, and
scaling.




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

Innovative technologies and scientific solutions for industries. 2022. No. 1 (19)

eTOM Business Process Framework v.14.0

p
(" Comverse ONE: Y Operations e
+ Gustomer Touch + Billing & Financials
Points Operations Support Fulfillment Assurance Billing & Revenue
+ Customer Service iness Management
+ Sel-Service Portal I - L || Comverse ONE:
'mﬁonsﬁii—‘ + CustomerService
] || Management
mg“m i Customer Information Management — Comverse ONE:
u B + Customer Service
* Customer Service tomeT Manage
* Securiy — 008/ 8LA = - -~
- Management Comverse ONE:
 Gomverse ONE: ~ ervice Management & Opera — . e
" Sales & Marketing Problom ﬁ\ \t
Management || Manag >
Comverse ONE: I E Comverse ONE:
. w&m | Operations Ceooe Resource Resowce + Billing & Financials
*+ «ing andic Trouble Performance -
- Pravisioning Management || Management ‘>
4 Re esource Data Collection & Distribution Comverse ONE:
Comverse ONE: | * Mediation
+ Sales & Marketing j /ﬂierfPartner Relatiomﬂp /P Requisition SIP Problem sp g
¥ Management Management Reporting & || Performance
;‘4 sm& Management | Management >
- o Readiness | Supplier/Partner Interface Managament - -
omverse ONE: omverse ONE:
* ServicoFulfiment | . - )|+ Customer Service
L J A

Fig. 2. Projection of Comvers BSS on the model of business processes of eTOM

Task of the study. Thus, it can be concluded that the
existing BSS/OSS in the field of telecommunications, in
particular their architecture, do not meet modern
technological and business challenges, and need to be
modernized. Actual is the task of analyzing the
requirements for the architecture of such systems, and
recommendations for the process of transforming the
information infrastructure of the communication operator
into an open ecosystem that would allow the introduction
of new business models and products, increase the
competitiveness and loyalty of subscribers and partners.

The purpose of this article is to analyze high-level
business and system requirements for information systems
in the field of telecommunications, to formulate
requirements for the architecture of such systems, and to
provide recommendations for the process of
transformation of the existing information architecture of
telecommunications operators into an open digital
architecture.

Materials and methods used in the study - system
and business analysis [10, 11], methods of analysis of
software requirements, etc.

Study results

BSS/OSS requirements analysis. Briefly, the
requirements for BSS/OSS can be formulated as follows:
they must meet the modern level of technology
development and business requirements.

Analysis of trends in the development of
technologies and market requirements in the field of

telecommunications, which were discussed above, allows
to formulate the following functional and non-functional
requirements for BSS/OSS information systems in the
field of telecommunications:

- End-to-end automation of all business processes,
which eliminates or minimizes staff interference not only
in routine operations, but also in complex processes such
as introducing a new product or connecting a new partner,
and minimizes the need for manual orchestration of
processes.

- Reduction of operating (OPEX) and capital
(CAPEX) costs for information systems deployment,
upgrade and maintenance of information infrastructure.

- Reduce the time to launch new services and
launch  new products and marketing offers
(time-to-market).

- Rapid adaptation to changes in technology and
business models, as well as the load on the network and /
or a separate information system.

- Support for modern communication technologies,
including LTE / 5G, in accordance with 3GPP, ITU-T and
other standards and requirements.

- Future proof - possibility to implement future
communication technologies, services and business
models without the need to replace or deeply upgrade key
BSS / OSS components and systems.

- On-demand scalability, adaptation to changes in
traffic volumes and loads, which should ensure the
availability of the systems and services for subscribers in a
wide range of loads on the network and information
systems of the operator.

- Independence from BSS / OSS vendors, the ability
to deploy new components from different vendors and
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integrate them into the existing information infrastructure,
and / or replace individual infrastructure components.

- Support for the software-as-a-service (SaaS) model,
which is necessary in particular for the formation of the
operator's partner ecosystem. Possibility of seamless
integration with information systems of partners.

- Omnichannel - integration of different channels and
seamless switching of communication with the subscriber
to the optimal channel with preservation of context, and
providing digital experience of subscribers.

Requirements for BSS/OSS architecture.

In order for BSS/OSS to meet the above
requirements, their architecture must meet the following
principles [8, 9, 12, 13]:

Compliance with open standards is primarily the
standards of 3GPP, IETF, ETSI, etc. in part of network
functions and interfaces, and TMF ODA in part of
software architectures and interfaces. It is open standards
that are supported by influential international
organizations and constantly evolving, unlike proprietary
ones, that ensure that the system will meet the current and
future requirements of technologies and the market.

The use of open and standardized interfaces should
ensure the integration and interchangeability of
information infrastructure elements, its flexibility, and the
ability to build an information ecosystem of a
communication operator and integration with partners. In
the field of telecommunications, this is primarily a set of
specifications of the TM Forum Open API.

Component based loose coupled architecture, in
contrast to the monolithic architecture of legacy systems,
should provide BSS/OSS flexibility, and the ability to
adapt them quickly to market changes and technology.
There are no single requirements for using any single
approach: it can be a microservice architecture [12],
containerization, SOA, etc. Built on such principles, the
system is a network of services that interact with each
other and with external systems through the API;
management and orchestration of services is performed in
accordance with business policies and process models.

Cloud native architecture [9] - the readiness of the
solution to complete virtualization and to deploy in an
NFV environment, in a private or public (Amazon Web
Services, Google Cloud, Microsoft Azure) cloud. This
opens the way to scalability and, accordingly, availability
of solutions for loads varying in a wide range, as well as
the ability to provide software as a service - SaaS.

Model driven and configuration driven architecture.
This means that changing processes in the system does not
require modification at the level of program code
(customization), but is performed by configuring the
existing components of the system and integrating new
ones. This approach requires a global product and service,
a registry of network resources, and the use of modeling
tools and standards such as TOSCA to describe services,
YANG to describe resources, and BPMN 2.0 to model
processes [14].

Support for CI/CD (Continuous Integration and
Deployment) processes should ensure the ability to

quickly and safely update components and (sub) systems
that are already in operation.

It should be noted that the specified requirements are
closely related to each other. For example, standard
compliance includes standardized APIs and use of
simulation standards, component architecture related to
APIs and virtualization, etc.

Thus, the goal is to transform the outdated
monolithic information architecture of communication
operators into an open information ecosystem built on
modern architectural principles and standards, (fig. 3).
This should ensure that telecom operators turn into DSP,
that provides service on the basis of communication
network and information infrastructure. The target
architecture should be built on the basis of loose coupled
components that are deployed in the public or private
cloud and are connected to each other and to external
systems using an open standardized API [15].

A significant factor affecting the process of
architecture  transformation is the inability to
simultaneously replace all legacy systems and components
of existing information infrastructure. This is due to the
large amount of necessary capital investments and high
risks of untimely completion of such large-scale projects.

In the process of transforming the BSS/OSS
architecture, several tasks must be solved:

- Decomposition of existing information systems into
set of loose coupled components according to the model
of processes and systems (eTOM and TAM, Open Digital
Architecture), and transfer of components to the cloud
environment. Legacy systems that cannot be transformed
in this way must be replaced with new ones.

- Integration of product catalogs. This requires the
analysis and revision of existing products in order to unify
and simplify them, and the development of a single data
model that allows you to describe all existing products,
provide the possibility of their configuration and will meet
current standards (including SID). Data from all available
legacy directories must be combined into a single
shared product catalog and accessible to all
information components (usually via the API). At the
transition stage, federalization or data consolidation can
be used.

- Implementing a single environment for modeling,
performing and orchestrating of business processes. This
requires analysis and revision of existing processes for the
purpose of their unification and digitalization,
development of a common model using modern tools of
modeling business processes (for example,
BPML/BPME).

- Integration of channels of interaction with
subscribers and partners, and transition to omnichannelity.
This requires the separation of functions that provide
interaction with subscribers and partners, from systems
that implement basic processes and services, to a separate
integration level that will ensure their orchestration.

- The transition of network infrastructure to
IMS/SDN architecture, which meets modern standards, is
able to support modern telecommunications technologies
such as LTE/ 5G, Edge, lo T/lo E and provides real-time
management of network resources by OSS/BSS
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Fig. 3. BSS/OSS architecture transformation

In the process of transformation of the information
architecture of telecom operators it is possible to apply
several strategies [16]:

- greenfield — parallel deployment of a new
information infrastructure, built on the declared principles,
and gradual transfer of individual products and/or services
and/or business segments. For example, first, prepaid
mobile services and subscribers are transferred to the new
infrastructure, then a contract mobile, then a fixed one.
Thus, at the transition stage, there are two infrastructures -
old and new - between which processes and services are
distributed.

- brownfield — gradual replacement of individual
legacy systems with new ones that meet the above
requirements for architecture. The outdated system is
simultaneously decommissioned; its functions are
transferred to new components. For example, first, CRM
is replaced, then systems of interaction with partners,
billing system and so on. It should be understood that the
improvement and modernization of existing legacy
systems in such a way that they meet the above
requirements for architecture are possible only from their
developers and vendors. Systems that are no longer
developed and unsupported must be unopposed.

- carve-out - gradual deployment of new
infrastructure and transfer to it certain functions of
existing systems. The inherited system, all functions of
which have moved to the new infrastructure, is
decommissioned.

Each of the above approaches has its own
characteristics, advantages and disadvantages. The
strategy should be chosen taking into account the existing
architecture, business processes, the available project
budget, etc. For large telecom operators, the parallel
deployment of the new infrastructure in full requires
significant resource costs — budget and time — until the
first results are received. Therefore, a combined
(brownfield and/or curve-out) strategy is usually used for
gradually transition to a new architecture.

It is proposed to use intermediate (migration)
architecture in the process of transformation and
integration of all existing components and systems using a
unified API, (fig. 4). It is proposed to use TMF Open API

according to the current needs of the subscriber.

Information ecosystem

Partners

Digital processes (real-time, agile)
Omnichannel

Cloud loose coupled components

Open API, plug-n-play, scalability

.

Network IMS SDN: 5G, loT, Edge, Data, Al }

as a unified interface, which is the actual standard and
already used by many telecommunication operators and
vendors [17]. The presence of an open standardized
interface will allow you to begin the transition to
omnichannel interaction  with  subscribers, unify
integration with partners and begin the development of an
affiliate ecosystem.

The target architecture must be built using a multi-
level component approach [18]. This will transform the
monolithic architecture into a poorly connected one, and
will create the possibility of gradual modernization as well
as reuse of the component. New components must meet
the above architectural requirements, in particular, be
placed in a virtual (cloud) environment and integrated
with Open API.
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Fig. 4. BSS/OSS intermediate architecture

In parallel, the final transition of the communication
network to the IMS/SDN architecture should take place,
which will allow implementing the latest services and
ensuring the convergence of network and IT-component
into a single system.

Conclusions

The transition to the proposed principles of
OSS/BSS architecture should ensure compliance of such
systems with market requirements and new technologies,
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adapt to their changes, allow operators to increase basis of an intermediate architecture built on the basis of
competitiveness, reduce operating and capital costs, etc. the open standardized Open API TMF is proposed. This
The aim should be to create technological conditions for  process should ensure a gradual transition to the target
the development of an open digital ecosystem and the architecture.

transformation of the telecom operator into a digital The direction of further research is to improve the
service provider. process of architecture transformation, detailing and

The process of transformation of the architecture of  analysis of intermediate architecture options.

the information infrastructure of telecom operators on the
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MPOIIECUA TPAHC®OPMAIIIL IHOOPMAIIIMHOI APXITEKTYPHU OIIEPATOPA
3B’A3KY

IIpenmeToMm noCIiKEHHS CTAaTTI € apXiTeKTypa iHopMariifHuX cucteM omneparopis 3B’ 3Ky (BSS/OSS), Bumorn 1o Hei Ta nporecn
i TpaHchopmamii. MeToro € TpaHchopMmallist HasSBHOrO iH(GOPMAIIHHOTO cepeloBHINA OIepaTopa 3B’S3KYy Yy BIIKPHUTY LU(POBY
€KOCHCTEMY, BIINOBIAHO OO0 OI3HECOBHX Ta TEXHOJOTIYHMX BUMOT A0 (QYHKLIOHATY Ta apXiTeKTypu iH(GOPMAIifHUX CcHCTEM
OmepaTopiB 3B’s3Ky, II0 JO3BOJHUTH BIPOBAAUTH HOBI Oi3HEC-MOJeENi, MOCIYyTH Ta MPOAYKTH, KaHAIM KOMYHiKalii i3 aOoHeHTaMH
TOIIO, Ta WiABUIIUTH KOHKYPEHTO3IATHICTh. B poOOTI BHpILIyIOThCA HACTYIHI 3ajJadi: aHalli3 CydacHOro CcTaHy cdepu
TeNeKOMYHiKalii Ta 1H)OPMALIHHUX CHUCTEM, L0 BUKOPHCTOBYIOTHCS ONEpaTOpaMH 3B’S3KYy; aHANi3 BHMOT, L0 BHCYBAaIOTHCS 0
iHopmamiifHIX cucTeM MiATPUMKH Oi3Hecy Ta oIepamiiHOl AisUIBbHOCTI, 30ip Ta aHami3 BHMOT [0 apXiTeKTYpH CydYacHHX
iHpopManiitHuX cucteM B chepi TelnekoMyHikamiid, aHami3 mporecy TpaHchopmarii HasBHOI apxitekTypu BSS/OSS omeparopa
3B’3KY Y IUJTbOBY apxXiTeKTypy iH(opMaIiifHOi eKocCHCTeMH IMU(PPOBOro oreparopa KOMyHiKalild, po3podka peKOMEHIAIil 111010
MIPOMDKHOI apXiTeKTypH. [yl BUpilIeHHs 3a3HaYeHHUX 3aBAaHb Oy BUKOPHCTaHI MeTOAM CHCTEMHOTO Ta 0i3HeC aHalli3y, 30KpeMa
MeToAM aHamizy BuMor a0 II3, TexHomorii po3poOKH apXiTeKTypd NpOrpaMHHX HoAaTKiB. OTpUMaHi HACTyNHI pe3yJbTaTH.
[IpoanamizoBaHO CydacHHI CTaH Taly3i TEIEKOMYHIKAIIHHUX IOCIYT, 0COOIHMBOCTI HasBHHUX iH()OpMamiHUX CHCTEM OIEpaTopiB
3B’s13Ky (BSS/OSS) Ta BUMOTrH siki BUCYBArOTHCS 0 apXiTEKTYPH TaKHX CHCTEM. PO3IIISIHYTO Ta MPOaHaTi30BaHO CTpATerii mepexomy
10 cy4acHOi iH(poOpMariifHoi apxXiTekTypH. PO3rNsHYTO IiTBOBY apxXiTekTypy iH(opMamiiHOI eKOCHCTEMH MpoBaiaepa HUPPOBHUX
MIOCIIYT Ta Ipouec TpaHchopmanii HasBHOI apxiTekTypu BSS/OSS y 1inboBy apxiTekTypy. 3anpOHOHOBAHO IMPOMDKHY MIrpariiHy
apxiTekTypy. BucHoBKH: mepexin 10 cydacHol iHdopMariiiHOT apXiTekTypH 3abe3nednTh BinnoBinHicTs cucteM BSS/OSS BumMoram
PUHKY Ta HOBUX TEXHOJIOTil, ajanTamilo m0 iX 3MiH, JO3BOJIMTH OIeEpaTopaM IiIBHIIUTH KOHKYPEHTO3JaTHICTh, 3MEHIIMTH
orepamiifiHi Ta KaliTaJdbHi BHTPATH, CTBOPUTH TEXHOJIOTIYHI yMOBH Uil po30ymoBH Bigkpuroi IU(poBOi eKkocucTeMu Ta
MIEPETBOPEHHsI OIepaTopa 3B’S3Ky Yy INpoBaiinepa mudpoBux mociyr. s TpaHchopmamii peKOMEHIYETbCS BHKOPHUCTOBYBATH
MIPOMIKHY apXiTEeKTypy Ha OCHOBI BiKpuTOro crangaptusoBanoro APl TMF.

Kuarouosi cioBa: BSS; OSS; indopmamiiiHa apXiTeKTypa; TeJIeKOMYHIKaIlii; omepaTtop 3B’s3Ky; aHali3 BHMOT; IpOBaiaep
IU(PPOBHX MOCIYT; BiAKpUTa iHQOpMaliliHa eKOCHCTEMa; OMHIKaHAIBHICTh; MIPOLECH TPaHCHOPMALIi]l apXiTEKTYPH.

MPOIIECCHI TPAHC®OPMAILIUU HHOOPMALIMOHHOM APXITEKTYPHI
OIIEPATOPA CBsA3U

IIpeameTom nccienOBaHNS CTaThH SBISIETCS apXUTEKTypa HHPOPMAIIMOHHBIX CHcTeM orepaTopoB cBsa3u (BSS/OSS), tpeboBanus k
Hell 1 npoueccsl ee Tpancdopmanuu. Ileaso sBisercs TpanchopMmalys cyniecTByomeil HHGOPMALIMOHHON CpeJibl OIIepaTopa CBA3M
B OTKPHITYIO IIU(PPOBYIO IKOCUCTEMY, B COOTBETCTBHHU C OM3HEC-TEXHOJOTHUECKUMH TPEOOBaHMAMH K (QYHKIMOHATY U apXHUTEKType
WH(OPMAIIMOHHBIX CHCTEM OIEpaTOpPOB CBS3H, YTO IO3BOJUT BHEIPHTh HOBBIE OW3HEC-MOJEIH, YCIYT'M M HPOAYKTHI, KaHAIIBI
KOMMYHHUKallul C a0OHEHTaMH M IOBBICHUTb KOHKYPEHTOCIOCOOHOCTh. B pabore pemarorcs criepyromme 3aJadd: aHaN3
COBPEMEHHOTO COCTOSHHS c(ephl TEIEeKOMMYHUKAINA M MH(POPMAIMOHHBIX CHCTEM, HCIOJB3YEeMbIX OIepaTOpaMH CBSI3H; aHAIH3
TpeOoBaHHH, IPEIBABIAEMbIX K HH()OPMAIIOHHBIM CHCTEMaM MOAJAEPKKH OnM3Heca M ONEepaIiOHHON AeSTeNbHOCTH, cOOp W aHaIH3
TpeOOBaHUH K apXHUTEKType COBPEMEHHBIX MH(OPMAIOHHBIX CHCTEM B c(epe TeTeKOMMYHHKAIMH, aHauW3 IIporecca
TpaHChOpPMaINH cymecTByomel apxutektypsl BSS/OSS omeparopa cBs3M K 1Ie7€BOil apXUTEKType HHPOPMAUOHHON IKOCHCTEMBI
udpoBoro oneparopa KOMMYHHKAIMH, pa3paboTKa peKOMEHJAlUH MO MPOMEXYTOYHOU apxuTektype. sl pelreHus: yKa3aHHBIX
3amga4y ObUIM WCHONB30BaHBI MeTOAbI CHCTEMHOTO W aHajlnW3a, B YaCTHOCTM MeTOAbl aHamu3a TpebGoBanumii k IO, TexHOmormm
pa3pabOTKH apXUTEKTYphI NMPOrPaMMHBIX NpHIIOKeHHH. [loiydeHsl criemyromye pe3yabTaThl. [IpoaHaM3UPOBaHO COBPEMEHHOE
COCTOSIHUE OTpPAaciM TEeICeKOMMYHHMKAIIMOHHBIX YCIYT, OCOOCHHOCTH HMEIOIIMXCS WH()OPMAIMOHHBIX CHUCTEM OIEpaToOpoOB CBS3U
(BSS/OSS) u TpedoBanus, mpenbsBIsieMble K apXUTEKType TAKHX CHCTeM. PacCMOTpEHBI U MpOaHaNN3UPOBAHbI CTPATETHH TIEPEX0a
K COBPEMEHHOI MH()OPMaIMOHHON apXuTekType. PaccMoTpeHa meneBas apXUTeKTypa MH(OPMAIMOHHOI 3KOCHCTEMBI IIpoBaiinepa
mUQpPOBBIX yCIyr W mpouecc TpaHchopManuu cymecTBytomel apxutektypsl BSS/OSS B meneByio apxwmrektypy. IIpemmoxena
MIPOMEKYTOYHAs MHTPAMOHHAS ApPXHUTEKTypa. BBIBOABI: IEpexox K COBPEMEHHOW HH(POPMAIMOHHOHW apXUTEKType oOecreduT
cootBercTBUE crcteM BSS/OSS TpeGoBaHMsAM phIHKA M HOBBIX TEXHOJIOTHH, aIalTallMI0O K UX M3MEHEHMSM, TO3BOJUT ONepaTopam
ITOBBICHUTH KOHKypeHTOCHOCOGHOCTb, YMEHBIINUTH ONEPALlMOHHBIC U KAIIUTAJIbHBIC 3aTPAThl, CO34ACT TEXHOJIOTUYCCKUE YCIIOBUSA IJIsA
MOCTPOCHUS OTKPBITOH IM(PPOBOH SKOCHCTEMBI M INPeoOpa3oBaHMS OMNeEpaTopa CBA3M B HU(POBOro mnposainepa. ycayr. s
TpaHc(hOpMaIMU PEKOMEHIYETCsl MCIIOIb30BaTh MPOMEKYTOUHYIO apXUTEKTYypy Ha 0a3e OTKPBITOro CTaHAapTH3HpoBaHHOTO API
TMF.

KmnroueBsie ciaoBa: BSS; OSS; undopmannonHas apXUTEKTypa; TEICKOMMYHHUKAIUH; ONEpaTop CBSA3M; aHAIN3 TPeOOBAHHH;
mpoBaiiiep IMQPOBEIX YCIyT; OTKpHITas WH(GOPMAIMOHHAS HKOCHCTEMa; OMHHKAHAIBHOCTB; IIPOLECCH TpaHC(OpMAIHs
APXHUTEKTYPEL.
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