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Abstract

Purpose: Due to growing demand for air transportation and a shortage of current capacities of air traffic management
systems to accommodate future air traffic, there is a need to transform current air traffic management systems. Any
change in a complex system like an air traffic management system might have an impact on various stakeholders, the
performance of the system and its safety. Thus, there is a need for means to assess and predict the impact of a change as
well as plan its introduction in the most efficient way. Methods: An enterprise architecture provides means to have a
holistic view on complex systems like air traffic management system allowing to assess the impact of the changes and
help to deploy them. Results: It can be seen that the enterprise architecture is used by various agencies, organizations
and enterprises across the world to better manage and plan their activities. The same methodology could be applied to
air traffic management systems to enable their transformation to accommodate the increasing demand for air
transportation. From the performed research, it can be seen that the enterprise architecture has been used by major
research programs in the United States and Europe to plan the transformation of their air traffic management systems
and ensure smooth and timely deployment of the results of the research programs. Discussion: While allowing to get a
holistic overview of the state of the enterprise, it might be a challenge to introduce an enterprise architecture at the
enterprise. A wide set of experts is required to describe the enterprise from different perspectives (business,
operational, technological, etc.) which makes the process quite time-consuming. However, there are a number of
enterprise architecture frameworks and architecture development methods to facilitate more smooth and fast
deployment of the enterprise architecture.

Keywords: air traffic management; enterprise architecture; enterprise architecture framework; European Air Traffic
Management Architecture; Next Generation Air Transport System; Single European Sky ATM Research

1. Introduction sustainable way, there is a need to transform and
change the current ATM systems.

That’s why a number of initiatives were launched
worldwide to support transformations of the air
traffic management systems, e.g. Single European
Sky and its technological pillar Single European Sky
ATM Research (SESAR) in Europe, Next
Generation Air Transportation System (NextGen) in
U.S., Collaborative Actions for Renovation of Air
Traffic Systems (CARATS) in Japan and a number
of other regional initiatives. These initiatives, in
general, are not just single projects but rather an
integration of many projects that contribute to the
evolution of the ATM systems.

To ensure that the research and development
activities are performed in a harmonised and
consistent way it is necessary to have a common

The aviation industry plays one of the main roles in
a global economy providing the only rapid
transportation network making it vital for the global
business. The total economic impact of the global
aviation industry is estimated to be around 3.5% of
the global gross domestic product (GDP). With
economic globalization and growing demand for the
air transportation, it is forecasted that the volume of
the air traffic will at least double in the next 15
years, with the annual growth of around 4.4 — 4.6%
per year [1]. However, the capacities of the current
air traffic management (ATM) systems are limited
and reached or approaching the limit of the ability to
handle more traffic. Thus, in order to accommodate
and support the growth of the traffic in a safe and
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reference and language that can be provided through
the enterprise architecture.

2. Analysis of the latest research and publication

There is a number of researches available that are
focused on the role of the enterprise architecture in
the transformation of the complex systems or
enterprises. William M. Donalsdon, Timothy D.
Blackburn, Paul Blessner and Bill A. Olson in their
work “An examination of the role of enterprise
architecture frameworks in enterprise
transformation” describe enterprise architecture and
enterprise architecture frameworks as powerful tools
to transform an enterprise. However, they outline the
certain limitations of the enterprise architecture
frameworks and stress on the importance of the
proper use and application of them [2]. Harry H. M.
Hendrickx from Enterprise Services, Hewlett
Packard, outlines that controlled language especially
while describing a holistic view of the enterprise is
an important asset to facilitate transformation of the
enterprise [3]. This controlled language can be
provided by an enterprise architecture framework.

A number of organisations have deployed
enterprise architecture to enable better management
of resources and assets. Architects from Lufthansa
and Capgemini have collaborated on developing an
Aviation Reference Architecture to improve
business efficiency and effectiveness in the aviation
domain through use of standardised reference
architecture [4]. Ulrik Franke and Pontus Johnson in
their paper “An Enterprise Architecture Framework
for Application Consolidation in the Swedish Armed
Forces” describe how the enterprise architecture
helps to transform Swedish Armed Forces through
application consolidation. They outline one of the
greatest advantages of the enterprise architecture —
support to decision making. While running
experiments to support a decision is costly and time
consuming, the enterprise architecture allows to see
consequences of the decision before it’s actually
made [5].

During this research, a number of enterprise
architecture frameworks were reviewed and are
described in the next chapters [8, 9, 11, 14].

3. Enterprise architecture and enterprise
architecture frameworks

Enterprise architecture is a relatively new discipline
that has appeared recently, at the end of the last
century, and a major event for it was publication of
the John Zachman’s early framework that has been

used later on as basis for many other enterprise
architecture frameworks, e.g. Department of
Defense Architecture Framework (DoDAF), The
Open Group Architecture Framework (TOGAF), etc.
[2].

According to Federation of Enterprise
Architecture Professional Organisations, enterprise
architecture can be defined as a well-defined
practice for conducting enterprise analysis, design,
planning, and implementation, using a holistic
approach at all times, for the successful development
and execution of strategy. Enterprise architecture
applies architecture principles and practices to guide
organizations through the business, information,
process, and technology changes necessary to
execute their strategies [6]. Thus, enterprise
architecture can be considered as a great means to
support execution of change and decision making in
the enterprise since it allows to capture complex
dependencies that exist in large-scale organizations
and enterprises.

In order to develop and implement enterprise
architecture, the enterprise architecture framework is
used. It can be defined as a set of models, methods
and principles that are used to implement enterprise
architecture. It also provides a means to
communicate information about architectural
elements and their relationships using a common
vocabulary.

Since enterprise architecture has emerged, a
number of enterprise architecture frameworks were
developed and were adopted by a wide range of
agencies and organizations.

3.1 Zachman framework

Zachman Framework has been developed back in
1987 and became one of the most widely used
frameworks. Zachman Framework is a logical
structure for classifying and organizing the
descriptive representations of the enterprise that are
important for the management of the enterprise as
well as for the development of the enterprise’s
systems. The framework utilizes a number of cells to
describe the business, information and technical
layers and these cells are organized by data,
function, network, people, time and motivation that
are driven by business requirements of the
enterprise. The framework combines people, data
and technology and provides a comprehensive
overview of their inter-relationships within the
enterprise. It worth mentioning that Zachman
Framework is an ontology for describing the
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enterprise and it cannot be considered as a
methodology or a modelling language [7].

Zachman Framework has been employed in
many large organizations (e.g. Health Canada,
United States Department of Veteran Affairs, Bank
of America, etc.) and a number of other frameworks
have been derived from the Zachman Framework,
like TOGAF, DoDAF, MoDAF which will be
considered below.

3.2 Department of Defence Architecture
Framework
The Department of Defence  Architecture

Framework has been developed for United States
Department of Defence in an effort to provide a
common denominator for understanding, comparing
and integration of architectures across various
organizations and enterprises. The framework
consists of four views that define a common
approach for architecture description, development
and presentation as well as the integration of
military and business operations. Those views are:

* All view (AV) — provides an overarching
description of the architecture and defines it scope
and context

*  Operational View (OV) - provides a
description of tasks, activities, operational elements,
information exchanges that are necessary to fulfil
enterprise needs (in case of DoD, its missions)

* Systems View (SV) — describes systems,
services and their interconnections that support
enterprise functions

*  Technical Standards View (TV) — describes
policies, standards and constraints of the enterprise.

Initially developed for military use, it is widely
used for private and public organization and become
a basis for a number of enterprise architecture
frameworks. One of them is British Ministry of
Defence Architecture Framework (MODAF), a
framework developed by United Kingdom Ministry
of Defence (MoD) to capture and present
information about defence enterprise in a rigorous
and coherent way to support solving complex issues
and decision making. Except for Ministry of
Defence, the framework is wused by other
governmental organizations and agency, by a
number of industry partners of MoD, e.g. BAE
Systems, Thales, Lockheed Martin and by Swedish
Armed Forces [5].

Based on the developments of DoDAF and
MODAF, North Atlantic Treaty Organization
(NATO) has developed its own architecture

framework called NATO Architecture Framework
(NAF). The framework helps to fulfil the need for a
more structured approach to manage the complexity
of such a large enterprise as NATO whilst balancing
all appropriate user perspectives. Since enterprise
architecture touches every part of the organization, it
can be used as an analytical tool to develop new
capabilities, structure organization and to facilitate
the optimization of processes and hence spending in
the organization. Also, due to an increasing need for
international coalition operations (NATO Response
Force) and growing need to deliver end-to-end
capability, it is necessary to ensure interoperability
within the organization which can be achieved
through the use of NAF [8].

3.3 The Open Group Architecture Framework

The Open Group Architecture Framework (TOGAF)
has originated from Technical Architecture for
Information Management developed by the US
Department of Defence. At first, it was considered
as a framework and methodology for the
development of the technical architecture of the
enterprise but starting from version 8 of the
framework TOGAF has been expanded to cover all
the aspects of the enterprise architecture [9].
According to The Open Group, TOGAF is used by
80% of companies from Global 50 list and 60% of
companies from the Fortune 500 list [10].

TOGAF supports four interconnected areas called
architecture domains that are commonly accepted as
the overall subset of the whole enterprise
architecture. They namely are:

*  Business Architecture — defines the business
strategy, governance, organization, and key business
processes

» Data Architecture — describes the structure
of an organization's logical and physical data assets
and data management resources

e Application Architecture — provides a
blueprint for the individual applications to be
deployed, their interactions, and their relationships
to the core business processes of the organization

e Technology Architecture — describes the
logical software and hardware capabilities that are
required to support the deployment of business, data,
and application services; this includes IT
infrastructure, middleware, networks,
communications, processing, standards, etc.

Also, TOGAF consists of the following main
components:
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*  Architecture Development Method which
defines an approach for the development of the
enterprise architecture by architects. It is considered
to be a core of TOGAF and consists of a stepwise
cyclic approach for the development of the
enterprise architecture.

*  Enterprise Continuum consists of various
reference models (Technical Reference Model,
Standards Information Base, etc.) that illustrate how
the architecture evolves from foundational-based
architecture to an enterprise’s own architecture

*  Architecture Content Framework that
provides a structural model for architectural content
that allows major work products to be consistently
defined, structured, and presented.

*  Architecture Capability Framework
addresses the organization structures, roles,
responsibilities, skills, and processes that are

necessary to put in place an appropriate business
capability [9, 11].

As can be seen from the covered architecture
domains, TOGAF aims to support all the layers of
the enterprise, starting from the business and up to
the technological and data layers.

4. Use of enterprise architecture to manage
changes in air traffic management

Any air traffic management system can be
considered as a rather complex enterprise that
involves multiple stakeholders and interactions
among them which might make the introduction of a
change in ATM quite challenging since it might
affect multiple stakeholders. And due to the growing
demand for air transportation and the shortage of
capacity to accommodate the future air traffic, it is
necessary to implement a number of changes to
transform ATM systems to facilitate the growing air
traffic and to implement these changes in a
synchronized and timely manner to maximize the
benefits from them.

Another challenge is to identify areas of ATM to
improve and to focus the research and development
activities on those areas avoiding any duplication or
overlapping of R&D. That’s why the ATM research
programs initiated by US and European Commission
included enterprise architecture activities to
harmonize and integrate the research and
development activities within the programs and to
develop roadmaps for implementation that can be
used by stakeholders.

4.1 Next Generation Air Transportation System

In 2003 the US Congress has established Joint
Planning and Development Office (that has been
replaced by Interagency Planning Office in 2014) to
plan and manage the collaborative work on the Next
Generation Air Transportation System. The Joint
Planning and Development Office (JPDO) has been
tasked to coordinate efforts of various agencies in
US such as Federal Aviation Administration (FAA),
National Aeronautics and Space Administration
(NASA), Departments of Transportation (DOT),
Defense (DOD), Commerce (DOC) and Homeland
Security (DHS) and White House Office of Science
and Technology Policy (OSTP).

The Concept of Operations (ConOps) developed
by JPDO defined the following key areas of
planning activities to support NextGen Integrated
Plan:

e  Concept of Operations

*  Enterprise Architecture

* Integrated Work Plan (IWP)

ConOps describes the vision and the transformed
state of NextGen while Enterprise Architecture
provides the next level of technical details about the
transformed NextGen system and is developed in
parallel with ConOps. Finally, the Integrated Work
Plan specifies the timing and interdependencies of
the multi-agency  research, developments,
validations and demonstrations required to achieve
vision described in ConOps [12].

The Enterprise Architecture for NextGen utilizes
National Airspace System (NAS) Enterprise
Architecture Model — a modified version of DoDAF
1.5 that allows to the model to be examined and
tested using different views and provides a means
for coordinating among partner agencies like FAA,
NASA, DOT, etc. and private sector manufactures,
aligning relevant R&D activities and integrating
equipment ensuring better interoperability in the air
transportation system. Also, the architecture defines
the key capabilities of NextGen, how they fit
together and how they affect the aviation
community. It can be considered as a structured,
disciplined approach to the ConOps where each
segment of the Enterprise Architecture contains
specific details describing the activities, alignments,
mappings, requirements and connections to the
ConOps. The architecture is used as a tool for
planning, negotiating and understanding the
dynamic, interrelated business processes and
technical solutions that impact the air traffic
management system [13].
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As it can be seen, the Enterprise Architecture is
an integer and important part of the Next Generation
Air Transportation System that facilitates the
coordination and planning of development and
deployment activities and provides a better
understanding of the transformation of US National
Airspace System aiding the decision-making.

4.2 Single European Sky ATM Research

The Single European Sky ATM Research program
has been established back in 2004 as a technological
pillar of the Single European Sky initiative to
support the high-level goals set by FEuropean
Commission such as reduction of cost of air
navigation service by half, three-fold increase in
capacity to decrease delays both in the air and on the
ground, improve safety by factor of 10, etc.

Since the task of transformation of European
ATM is too large for one organization to handle,
SESAR Joint Undertaking (the body that is
responsible for the modernisation of European ATM
system) has been established as a public-private
partnership that unites the FEuropean aviation
community through its 19 members. And together
with all the affiliates and sub-contractors around 100
organizations actively participate in the R&D
activities under SESAR.

Having 100 organizations contributing to the
research program makes it necessary to have a
common context and reference for the SESAR
research and  development  activities and
deliverables. This is provided by European ATM
Architecture (EATMA) — an essential tool to ensure
consistency and alignment of the research within the
program. European ATM Architecture utilizes
European ATM Architecture framework that is
mainly based on the NATO Architecture
Framework, however, the architecting process is
inspired by TOGAF (Fig. 1). The framework is
tailored specifically to reflect ATM needs and suit

SESAR program.
EATMA contains six layers (Programme,
Capability, Operational, Service, System and

Standards) that allow describing and viewing the
European ATM system from different angles and
perspectives taking into account all the aspects of
business, operational and technical sides. Each layer
contains a set of elements that can be used to
describe the view of the enterprise. The EATMA
framework also defines how the elements relate to
each other. Through these relationships between
elements, it is possible to create architecture that

provides traceability from performance or business
needs down to the technological solutions that can
satisfy these needs.

Similarly to the Integrated Work Plan in
NextGen, European ATM Master Plan is an integer
part of European ATM Architecture and is presented
by Programme layer in the EATMA framework. The
layer contains Operational Improvement Steps and
Enablers elements that are used to describe the
European ATM implementation schedule providing
a project management view on the architecture. The
Operational Improvement Steps are the means to
describe changes in the ATM Operational
Environment and are linked to the Operational layer
of EATMA describing how the operational concept
has to change to introduce the necessary changes.
Based on the changes in the operational concept
various technological solutions can be developed to
support the Operational Improvement Steps. New or
modified technical systems, procedures, standards,
etc. are linked to Enablers — means to implement
changes in the ATM Operational Environment.
Enablers are linked to Operational Improvement
Steps that allows a stakeholder to get a view on what
and how has to be implemented to achieve business
benefits described by Operational Improvement
Steps.

Master
Planning

Operational
Architecting

Fig. 1. EATMA Architecting process overview [14]

This architecting process established by EATMA
allows to identify gaps and inconsistency during the
evolution of the concept along with its lifecycle, to
optimize the research activities through reuse of the
existing elements and avoidance of duplication.

The outcome of the architecture work is later on
integrated into the European ATM Master Plan and
provides a global view on how the European ATM
system will evolve in the nearest future to meet the
high-level goals set by Single European Sky.
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5. Conclusion

The enterprise architecture is a powerful tool that
has been used by various organizations to support
these organizations in the planning and
implementation  of  business, process and
technological changes to execute their strategies in
an efficient manner. Enterprise Architecture can help
to define the future state of the enterprise as well as
to analyse the gaps and inconsistency between the
current and future state of the organisation and
provides roadmaps on how to transform the
enterprise to achieve the future state.

Any air traffic management system can be
considered as a very complex enterprise which
makes the introduction of any change quite
challenging. However, growing demand for air
transportation makes it necessary to transform the
current ATM systems to accommodate the
increasing air traffic that grows every year without
compromising the level of safety and security. Since
ATM involves multiple stakeholders with different
business needs, this type of transformation requires
coordinated and collaborative research and
development activities and later on the
implementation of the outcomes of the R&D in the
synchronized and timely manner by various
stakeholders to maximize the benefits.

That’s why the ATM research programs like
NextGen and SESAR has employed enterprise
architecture as an important means for:

*  Optimisation of the R&D activities to avoid
any duplications and overlapping and to identify
gaps and inconsistency within the programs,

*  Provision of various views on the overall
architecture of the ATM systems from different
perspectives and

*  Provision of the integrated roadmaps on how
and when the outcomes of R&D can be deployed by
stakeholders to achieve the necessary business
improvements.

This holistic and integrated approach provided by
enterprise architecture to the development and
deployment of changes delivered by the research
programs can be vital for the successful
transformation of ATM systems to address future
needs and challenges in air traffic management.
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MeTa: y 3B’S3Ky 31 3pOCTalO40I0 TOTPEOOI0 B MOBITPSHOMY TPAHCIIOPTI Ta OpakoM IMOTOYHOI MPOITyCKHOT
3IATHOCTI cucTeM opranizamii mositpsHoro pyxy (OplIIP) ans maiiOyTHiX moTpe® aBiaTpaHCroOpTy, €
notpeba y tpanchopmarnii norounux cucreM OplIP. Bynb-sika 3MiHa y CKIaqHIN CUCTEM Takiid SK cUCTeMa
oprasizamii MOBITPSHOTO PyXy MOXKE MaTH BIUIMB Ha PI3HMX YYaCHHKIB OpraHizamii MOBITPSHOTO PyXYy,
MIPOAYKTHUBHICTh CUCTEMH Ta 11 Oe3reky. Came ToMy, € HEOOXITHICTh B 3aC001 IS OI[IHKH Ta mepeadadeHHs
BIUIMBY 3MiHHM Ta IJIaHyBaHHS ii BOpOBaIKEHHS B HalOiMbIl eQekTuBHUM croci®. Metoam: apxiTekTypa
MiIPUEMCTBA Haslae 3acodu st popMyBaHHS LITICHOTO YSABJICHHS MPO CKIAJHY CUCTEMY TakKy SK CHCTeMa
opramizamii TOBITPSHOTO pPyXy TO3BOJISIIOYM OIIIHUTH BIUIUB 3MiH TaK JOIOMOTTH iX BIIPOBaIUTH.
Pesynprat: MoXHa MOOAYUTH MO apXiTEKTypa MiANPUEMCTBA BUKOPHCTOBYETHCS DPI3HUMHU arcHIisMH,
OpTraHi3alisiM{ Ta TiAMTPUEMCTBAMH 110 BCHOMY CBITi JJIsl KPAaIoro YIPaBJIiHHS Ta UIaHYBaHHS iX TisSUTBHOCTI.
Taka > MerodoJoTiI MOKe OYTH 3acTOCOBaHa B CHCTEMI OpraHizamii IOBITPSHOTO pyxXy it il
TpaHcopmanii, 1mo0 3aJOBUIBHUTH 3pOCTaldy MNOTpe0y B MOBITPSHOMY TPAaHCHOPTi. 3 BHKOHAHOTO
JOCHIDKEHHsI, MOXKHA MOOAuUTH, L0 apXiTeKTypa MiANPHEMCTBA BHUKOPHCTOBYETHCS B IOCTIIHUIBKHX
mporpamax Cromydenux Illrtarie Amepuku Ta €Bponu 3a/uisl TUTaHyBaHHS TpaHchopmarii iX cucteM
opraHizamii TMOBITPSHOTO PYXy Ta 3a0e3leUeHHsS IIaBHOIO Ta IIBHJKOTO BIPOBAKEHHS PE3YJIbTATiB
JOCHITHULBKUX TporpaM. OOroBopeHHsi: B TOH 4Yac SK apxiTeKTypa HiANpPUEMCTBA J03BOJSE OTPUMATH
LLTICHE YSBJIEGHHS NP0 CTaH MiIMPUEMCTBA, BIPOBAKCHHA ii Moke OyTu BukimkoMm. lllmpoke koio
EKCIIePTiB € HEOOXITHUM TSI ONTHCY MiAIPUEMCTBA 3 PI3HUX MEPCIeKTHB (0i3HEC-TIEPCIIEKTHRH, OIepaIiiuol
Ta TEXHOJIOTIYHOI MEpCIEeKTUB, TOMIO), IO POOHTH MPOIEC JOBOJI TPYAOMICTKUM. AJie iCHYE BeIHKa
KUIBKICTh CTPYKTYp IUIA apXiTeKTypH MHiANPHEMCTBAa Ta METOIIB PO3POOKH apXiTEKTypH, IO CIpPHUSIOTH
OLITBIN IIJTABHOMY Ta MIBHIKOMY BIIPOBa/HKEHHIO apXiTEKTYPH ITiIIIPUEMCTBA.

KirouoBi ciioBa: apxiTekTypa MiIpHEMCTBA; apXiTEKTypa €BPOIEHCHKOI CUCTEMH OpraHi3aiii MoBITPsHOTO
pyxy; Hocmimxenns OplIP «€nune HeOo €Bpomnuy»; opraHizamis NOBITPAHOTO pyXy; CHucTeMa MOBITPSHOTO
TPAHCHOPTY HACTYITHOTO ITOKOIHHS; CTPYKTYpPa apXiTeKTypH IiIPHEMCTBA
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Iesib: B CBSI3U € pacTyIIeH MOTPEOHOCTHIO B BO3AYIITHOM TPAHCIIOPTE W HEOCTATKOM TEKYIIEeH MPOITYCKHOMH
CIIOCOOHOCTH CHCTEM OpPTraHU3allM{ BO3AYIIHOTO JBMKEHUS IUIS OyIylIMX MOTpeOHOCTEH aBHaTpaHCIIOpTa,
€CTh TOTPeOHOCTh B TpaHC(hOpPMAIMKM TEKYIIUX CHCTEM OpraHHM3allMd BO3AYIIHOTO ABMkeHUs. JIroboe
W3MEHEHHUE B CJIOXHOW CHUCTEM TaKOH KaK CHCTEMa OpPraHM3allid BO3IYIIHOTO JIBUKEHHS MOXET HMETh
BIIUSHHUE HAa Pa3IUYHBIX YYAaCTHUKOB OPTaHMU3ANWK BO3AYIIHOTO JBIKEHHSI, TPOU3BOAUTEIHHOCTh CHCTEMBI
u ee Oe3zomacHOCTh. VIMEHHO TO3TOMY, HMEETCsl HEOOXOIUMOCTb B CPEIICTBE IS OILIGHKU W IpeAcKa3aHus
BITUSHUSI W3MEHEHUS W TUIAHUPOBAHHS ero BHenpeHus HawbOonee 3(dekTuBHBIM criocoboM. MeToabl:
aApXUTEKTypa TPEIIpUATHS TPEIOCTABISET CpencTBa s (POPMHUPOBAaHUS IEIIOCTHOTO MPEACTABICHUS O
CIIOKHOHM cHCTeMe TaKOW Kak cHCTeMa OopraHu3any BO3AYIIHOI'O ABMXKCHHA ITO3BOJIAA OLICHUTH BJIMAHUC
W3MEHEHUN M CIOCOOCTBOBAaTh WX BHEAPCHUIO. Pe3yJbTaThl: MOXHO YBUACTh, 4YTO AapXHTEKTypa
MIPEITPHUATHS UCIIONB3YETCS PA3IMYHBIME areHTCTBAMHE, OPTaHU3AIMSIME U IPEAIPUATUSIMEI 10 BCEMY MHUDPY
IJId JIy4lIeTO YIpaBJICHUA W IUIAHUPOBAHUA HX ACATCIbHOCTH. Takas xe METOOOJOIuA MOKET OBITH
MIPUMEHEHA B CHCTEME OpPraHU3aI[iy BO3IyIIHOTO JIBUKCHUS 1JIs €€ TpaHC(HOpMaIu, 4TOOBI yIOBICTBOPUTh
pacTymyo noTpeOHOCTh B BO3AYIIHOM TpaHcopTe. C BBHIMTOIHEHHOTO HCCIEIOBAHHS, MOXHO YBUICTD, UYTO
aApXUTEKTypa NPEANpHUATHS HUCIHOIB3yeTCs B HcclieoBaTeNbckux mnporpammax CoemuHensbix lllTatoB
AMepI/IKI/I u EBpOHbI I TUIaHUPOBAaHUA TpaHC(i)OpMaHI/II/I HX CUCTEM OpraHu3alvy BO3AYIIHOI'O ABMKCHHUA U
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o0ecrieveHusl TIaBHOTO U OBICTPOTO BHEAPEHHUS PE3yNIbTaTOB HCCIEI0BATENBCKUX MporpaMM. OGcy:kaeHune:
B TO BpeMsl KaK apXUTEKTypa IPEANpPUSITHS MMO3BOJSET MOJYUYUTh LEIOCTHOE HPEACTABICHUE O COCTOSHUU
MIPEeNNPHUATHS, BHEAPEHUE €€ MOXET OBITh BhI30BOM. HeoOXxomum mHpOKHUiA KPYT SKCIEPTOB JUISA OTHCAHUS
MOPEINPUITUAS € PA3IUYHBIX TEPCIEKTUB (OM3HEC-TIEPCIICKTUBEI, ONEPAMOHHOW M TEXHOJOTHYECKON
MIEPCIIEKTUB W T.II.), YTO JIeNaeT MpoIlecc AOBOJBHO TpydoeMkuM. Ho cymiecTByeT OOJbIIOe KONIMYECTBO
CTPYKTYp UL apXUTEKTYpPbhI MPENNPHUITAS U METOJOB Pa3pabOTKH apXHUTEKTYpPbl, KOTOPHIE CIIOCOOCTBYIOT
OoJiee MIaBHOMY M OBICTPOMY BHEIPEHUIO apXUTEKTYPhI MPEATPHUSITHSI.

KuroueBble cjioBa: apXUTEKTypa MPEANPUATUS; apXUTEKTypa €BPOMEUCKOM CHCTEMBl OpraHu3aluu
Bo3nymHOro naBmxkeHus; MccinemoBanume OpBJl «Emunoe HeOo EBpombl»; opraHu3amusi BO3AYIITHOTO
nBrokeHus; CucremMa BO3AYLIHOTO TPAHCIOPTa CIEAYIOHMIETO IOKOJICHHUS;, CTPYKTypa apXUTEKTYpPbl
NpEeANpUATUS
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