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ARCHITEKTI'JR{& SLOVENSKEHO SYSTEMU ORGANIZACIE ,
LETOVE] PREVADZKY V NADVAZNOSTI NA EUROPSKY SYSTEM

ARCHITECTURE OF THE SLOVAK AIR TRAFFIC MANAGEMENT SYSTEM

IN RELATION TO THE EUROPEAN SYSTEM

Tento prispevok nacrtol v hlavnych rysoch celkovii architektiiru
CNS/ATM, jej jednotlivé zlozky a toky medzi nimi (spolocnd funkcnd
architektiira), ako aj ich umiestnenie do organizacnych stanovist
(systémovd architektiira). Nereprezentuje jej konecny tvar, ale vytvira
Jjej zdkladnii technicki konstrukciu. Je zdakladom pre specifikacnii
pracu pri implementdcii systému v rokoch 2001 az 2005 v ramci pro-
gramu EATCHIP, zdikladom rozpracovania podrobnej architektiiry
na nizsej urovni, zakladom vyvoja SATMS v siilade s EATMS a shizi
ako informacny zdroj Stdtu.

1. Uvod

Cielom tohto prispevku je poskytnut informacie pre ucel har-
monizacie a integracie slovenského systému organizacie letovej
prevadzky (SATMS).

Vychadza zo vSeobecne platného zistenia, Ze .,... systém letovej
prevadzky sa musi postupne integrovat po harmonizacii v prehus-
tenych oblastiach“. Na dosiahnutie tohto ciela bola vyvinuta
OASIS (Open ATM System Integration Strategy). Odportcania
spravy [1] (najma 8 a 11) vymedzuju ramec harmonizacie a integ-
racie.

Odporucanie 8: Spolo¢na funkcna architektira

Vyvoj a odsiihlasenie spolocnej ATC funkcnej architektiiry by mal
vziat do tivahy koncepciu, definovanii a odstihlasenii ako EATMS
(Eurdpsky ATM systém). Naopak, dlhodoba koncepcia EATMS by
mala zabezpecit plynuly prechod z budiicej uZ existujiicej funkcnej
architektiiry.

Funkénd architektiira by sa mala pravidelne prispésobovat tech-
nologickym a prevddzkovym poZiadavkdm.

Odporucanie 11: Celkova systémova architektira EATCHIP

Celkova systémova architektiira EATCHIP na eurdpskej iirovni
by sa mala definovat za ucasti stdtov. Mali by sa vypracovat potrebné
studie podporujiice definovanie a vyvoj tejto architektiiry. Tito archi-
teknira by sa mala prispésobovat’ technologickym a previdzkovym
poziadavkdm.

* Prof. Ing. Karel Havel, CSc.

This paper outlines an overall CNS/ATM architecture, its
components flow between (common functional architecture) and
Sunctional blocks allocation to the organisational units (system
architecture). It does not represent the final architecture but defines the
technical framework for the harmonisation and integration efforts. It is
the baseline for the specification work for implementation in 2001-2005
in the framework of the EATCHIP Work Programme, serves as an
information source for local planning actions by the national
administration, serves, at a lower level of decomposition, as
a framework for detailed architecture work, and is a baseline for the
SATMS development.

1. Introduction

The goal of this paper is to provide information for the har-
monisation and integration of the Slovak Air Traffic Management
System [SATMS].

The paper is based on the generally valid fact that ,the Air
Traffic Management System has to be progressively integrated
after being harmonised in high density areas“. To reach that goal,
the Open ATM System Integration Strategy [OASIS] was develo-
ped. OASIS report recommendations [1] provide a common tech-
nical framework for harmonisation and integration.

Recommendation 8: Common funtional architecture

The common ATC functional architecture should be developed and
agreed, taking into account the future European ATM System (EATMS)
operational concept as it is defined and agreed. Conversely, the appli-
cation of the long-term EATMS concept should take into account the
need for a smooth transition from the existing functional architecture.

The functional architecture should be regularly adapted to follow
the evolution of both technology and operational requirements.

Recommendation 11: Overall EATCHIP system architecture

The overall EATCHIP system architecture at the European level
should be defined with the participation of States. Studies necessary
to support the definition and development of this architecture should
be undertaken. This architecture should be adapted regularly in order
to follow the evolution of technology and of operational requirements.
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Celkova architektira CNS/ATM a vyvoj SATMS st v znacnej
miere zalozené na existujucich systémoch.

Dlhy ¢as planovania, vyvijania a instalacie syst¢émov CNS/ATM
vyvolava potrebu evolucného pristupu, tzn. postupu, v ktorom sa
EATCHIP specifikacie a Standardy postupne zavadzaju do existuju-
cich systémov. Preto aj SATMS sa bude pocas svojho vyvoja
postupne prispdsobovat novym Standardom a postupom.

Postupna harmonizacia a integracia sa odzrkadluje v cieloch
ECAC referencnych urovni [5]. PoZaduje sa vysoky stupen interope-
rability medzi SATMS a systémami ostatnych Statov ECAC.
Systémova architektuira CNS/ATM bude poskytovat technicku
struktiru pre Specifikaénu a Standardizacni pracu EATCHIP
a najmid pre aspekty interoperability. DlhodobejS§im cielom je
vyvinut distribuovanu architektiru umoznujicu dynamicku distriba-
ciu dat, funkcii a zodpovednosti medzi spolupracujucimi systémami.

Tento koncepcény material vychadza hlavne z Operational
Concept Document for EATCHIP Phase III System Generation
[4] a z Reference Levels for the ATM DPS Domain [5] a ma
poskytnit vSetkym zlozkam, ktoré sa budi priamo alebo nepri-
amo podielat na konecnom projekte architektury, moznost vcas-
ného ovplyvnenia jej vyvoja.

EUROCONTROL ma za ulohu koordinovat vyvoj systému
CNS/ATM obsluhujuceho oblast ECAC, Slovensko zodpoveda za
vyvoj svojich systémov, ktoré su podsystémy celkového systému
CNS/ATM. Preto aj Slovenska republika je projektantom svojho
systému (SATMS) a zodpoveda za svoj prispevok k projektu
CNS/ATM architektury.

Vyvoj celkovej architektiry CNS/ATM sa chape ako prostrie-
dok zaistenia pozadovanej celkovej integrity systémov. Zaisti kon-
Strukénu integritu a kompatibilitu rozhrani réznych zloZiek
eurépskeho systému CNS/ATM, ako je to Specifikované v kon-
krétnych projektoch EATCHIP.

Vyvojové projekty v ramci EATCHIP st vypracované vo ver-
tikalnych oblastiach (napr. komunikacia, sledovanie, navigacia,
spracovanie dat, usporiadanie vzdusného priestoru...). Tieto pro-
jekty sa musia pri vyvoji celkovej systémovej architektiry stat jeho
sucastou (ako vstupy). Vystup, teda celkova systémova architek-
tara sa skontroluje s EATCHIP projektmi, ¢o tiez to zahrnuje
vypracovanie odporucani racionalizujucich projekty.

Slovenska republika ma vypracovany vlastny projekt imple-
mentacie [2] ( v sucasnosti je vypracované vydanie 3.1) na spl-
nenie cielov CIP zodpovedajici uvaZzovanému harmonogramu
implementacie. Vyvoj celkovej systémovej architektury musi
pouzit (ako vstupy), na pozadovanej urovni abstrakcie, uz odsu-
hlasené ciele CIP (a s nimi spojené referen¢né uirovne ECAC) a uz
implementovanu architekturu.

Tato praca je zakladnou predlohou, podla ktorej SR moze
porovnat svoj sicasny systém a plany vyvoja, aby dosiahla splne-
nie spolo¢nych cielov ECAC.

2. Rozsah a obsah CNS/ATM

Rozsah a obsah systétmu CNS/ATM stanovuje interakcie
s externymi zlozkami, jeho hranice a sluzby poskytované (alebo
vyzadované) externymi zlozkami.
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The overall CNS/ATM architecture is based to a large extent
on what is available today. The long lead time for planning,
developing and installing CNS/ATM systems points to the need
for an evolutionary approach, i.e. an approach in which
EATCHIP specifications and standards are gradually introduced
in existing systems.

The “Overall CNS/ATM Architecture for EATCHIP“
document defines the technical framework for the harmonisation
and integration efforts in the context of EATCHIP.

Progressive harmonisation and integration are reflected in the
evolution of the objectives and content of the ECAC reference
levels [S5]. A greater degree of interoperability between systems of
the ECAC member states is required. The CNS/ATM system
architecture will provide a technical framework for the EATCHIP
specification and standardisation work and, in particular, for the
interoperability aspects. In the longer term, the goal is to develop
a distributed architecture which will permit the dynamic
distribution of data, function and responsibility between co-
operating systems.

This paper is based on the research done under grant
1/5235/98 “The Future Slovak Air Traffic Management System®,
on document ,Operational Concept Document for EATCHIP
Phase III System Generation [4] and on document Reference
Levels for the ATM DPS Domain [5] and is intended to give all
parties which, directly or indirectly, will be concerned with the
final architecture design an early opportunity to influence the
development direction.

EUROCONTROL is tasked to coordinate the development of
the overall CNS/ATM system serving the ECAC area, Slovakia
carries the responsibility for the development of national systems
which are subsystems of the overall CNS/ATM system. Therefore,
Slovakia is the design authority for its national system and is
responsible for its contribution to the CNS/ATM architecture work.

The overall CNS/ATM architecture development is recognised
as the means to ensure the overall system integrity required. It will
ensure the design integrity and the interface compatibility of the
various components of the European CNS/ATM system as
specified within the EATCHIP projects concerned.

Under EATCHIP, development projects are undertaken in the
vertical domains (e.g. surveillance, communications, navigation,
data processing, airspace management, aeronautical information
service, ...). They have to be considered (as inputs) when
developing the overall system architecture. The output, the overall
system architecture itself, will be validated against the EATCHIP
projects concerned; this also implies the production of relevant
recommendations in view of rationalizing these projects.

The Slovak Republic has an implementation project [2] to
fulfil the CIP objectives (at present Edition 3.1 exists) agreed along
the implementation timescale considered. The development of the
overall system architecture has to take into account (as inputs), at
the level of abstraction required, the CIP objectives as already
agreed (and the associated ECAC Reference Level documents)
and the architecture as already implemented by Slovakia.

The design is intended to be a practical template against which
Slovakia may map their current system and development plans in
order to achieve alignment toward common EATCHIP goals.
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Definicia rozsahu a obsahu je velmi dolezita:

e 7z dovodu integracie EATCHIP (uzivatel by mal systém pova-
Zovat za jedného poskytovatela),

e ostatné smery vyvoja architektury musia byt a musia sa vyvijat
v sulade s rozsahom a obsahom.

Rozsah CNS/ATM

Jednym zamerom OASIS [1] bola integracia ATC systémov
v §irSej perspektive, zahriujuca cely ATM systém vratane AFTM
(CFMU), ATC, ASM a CNS infrastruktury a vztahy s AIS a mete-
orologickymi sluzbami.

Podla EATMS CSD [3] sa CNS/ATM sklada z: ATM, CNS
a leteckého environmentalneho systému.

ATM

Organizacia letovej prevadzky (ATM) sa sklada z pozemnej
Casti (pozemna zakladna ATM) a palubnej Casti (palubna ATM,
napr. FMS, TCAS...), ktoré su obidve potrebné na zaistenie bez-
pecného a efektivneho pohybu lietadiel vo vsetkych fazach pre-
vadzky.

Zakladnou zlozkou pozemnej Casti ATM je letova prevadz-
kova sluzba (ATS) a jej doplnujuce zlozky su usporiadanie vzdus-
ného priestoru (ASM) a organizacia toku letovej prevadzky
(ATFM). Pretoze ATM systém pre roky 2001-2005 musi pripravit
prechod k EATMS, palubna ¢ast ATM sa povaZuje za Cast sucas-
nej CNS/ATM. Funkcie ATM zahriuju vSetky funkcie existuju-
cich ATM systémov a funkcie vyplyvajice z buduceho vyvoja.

CNS
CNS tvori infrastrukturu komunikacie (C), navigacie (N)
a sledovania (S) pre ATM.

Systém AIS a meteorologickych dat
Je systém podporujici ATM spracovavanim a aktualizaciou
meteorologickych dat a dat AIS.

Dalsie systémy pre podporu ANS

Dal§imi systémami sa rozumeju AIS a poskytovatelia meteo-
rologickych informacii.
Rozlisujeme medzi:
e externymi AIS a poskytovatelmi meteorologickych sluzieb,
e buducimi centralizovanymi meteorologickymi a AIS systémami,
e miestnym AIS a meteorologickym systémam v ATC strediskach.

3. Spolo¢na funkéna architektura

Funkény blok je logicka skupina funkcii systému pracujuca
s uréitymi vstupnymi datami, aby vytvorila uréité vystupy.

Funkéna architektura definuje sériu funkénych blokov (kom-
ponentov) a vymenu informacii (udalosti alebo dat) medzi funkc-
nymi blokmi.

Funkéné bloky zahriuju aj centralne a narodné funkcie. Ich
distribucia sa mozZe casom zmenit.

Diagram funk¢énych blokov zahriiuje komponenty logickej
aplikacie a komponenty infrastruktiry (sluzieb).

2. Scope and context of the CNS/ATM

The scope and context defines:

e the external entities interacting with the overall system and,

e its boundaries and the services given to (or required from) the
external entities.

The definition of the scope and context is very important

because of:

e the integration objective of EATCHIP (the user should the
system as only one entity) and,

e any other architecture viewpoint will have to adhere to and will
be developed in accordance with the scope and context.

Scope and context of the CNS/ATM

One conclusion of the OASIS report [1] was to consider ATC
systems integration in a wider perspective, encompassing the whole
ATM system including ATFM, ATC, ASM, the CNS infrastructure
as well as the relation with AIS and MET services.

According to the EATMS CSD [3] the CNS/ATM system
consists of: ATM, CNS, aeronautical environment system.

ATM

Air traffic management consists of a ground part (ground
based ATM) and an airborne part (airborne ATM, e.g. FMS,
TCAS,...), where both are needed to ensure a safe and efficient
movement of aircraft during all phases of operations.

The primary component of ground based ATM is Air traffic
Service (ATS) and its adjacent components are Airspace
Management (ASM) and Air Traffic Flow Management (ATFM).

Insofar as the ATM system being considered for the years 2001
- 2005 and having to prepare the transition to EATMS, the ATM
airborne component is considered part of the current CNS/ATM
scope. The ATM functions include all those of current ATM
systems as well as functions under development which are expected
to be available during the considered implementation timeframe.

CNS
Communications (C), Navigation (N), Surveillance (S)
create infrastructure dedicated to ATM.

Aeronautical Environment System
A supporting system to ATM related to the retrieval and
updating of AIS and MET data.

Other ANS supporting systems
Other systems have been understood as AIS and MET infor-
mation providers. A distinction is made between:
o external AIS and weather services providers
o future centralised MET and AIS systems
e Jocal AIS and MET subsystem in the ATC centre.

3. Common functional architecture

The functional block is a logical group of system functions per-
formed on a certain input data in order to produce certain results.
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Sucasne existuje stupen prekrytia medzi palubnou castou
ATM, sledovacimi a navigacnymi blokmi, ¢o by malo byt pred-
metom dalSieho skumania.

Proces modelovania
Principy modelacie pouzité na vyvoj funkénej architektury su

Standardné metody:

e reprezentacia systému ako mnoziny stavebnych blokov systému,

o rozdelenie systému do stavebnych blokov majtcich jasne defi-
nované hranice,

e zaistenie funkCnej (a datovej) nezavislosti medzi kazdym
blokom,

e definovanie pravidiel, podla ktorych su bloky pospajané,

e nasledné rozdelenie kazdého bloku do urovne, v ktorej sa sub-
komponent povazuje za nezavisle instalovanu alebo vyvinutd
zlozku na umoznenie mapovania existujiiceho fyzického systému
alebo stanovist.

NizSie urovne rozdelenia vznikli metodikou zhora-dolu
v ramci domén. Kazda Specificka architektiira domény (sledova-
nie, navigacia, komunikacia...) sa pouZila na reviziu a konsolidaciu
celkovej funkcnej architektury.

Predpoklady

e Toky mozu byt iniciované manualne, poloautomaticky alebo
plnoautomaticky.

e Automatizacia tokov moze byt zavisla od urovne pozadovanej
vykonnosti.

e Automatizacia moze byt Casovo zavisla.

e Rozhrania s komunika¢nou infraStrukturou budu definované
sériou protokolov (irovne mimo funkénej architektury), ako
Cast Specifickej architektury domény.

CNS/ATM funkéna architektira

Prehlad funkénej architektury je znazorneny v dvoch diagra-
moch, ako séria funkénych blokov spojenych tokmi dat.

Architektiira by mala predstavovat optimalne rozmiestnenie
funkcii zaloZené na analyze projektovanych funkénych poziada-
viek k roku 2005 a v tejto faze je zamerana na automatizované
toky, alebo na tie, ktoré je mozno podla referencnych urovni
ECAC automatizovat.

Funkc¢né bloky

Hlavnymi funkénymi blokmi CNS/ATM systému su:
® palubné Casti ATM,

spracovanie leteckych dat,
organizacia toku letovej prevadzky,
sledovanie,

spracovanie letovych dat,

nastroje podporujice ATC,
komunikacia,

navigacia,

podpora CNS/ATM,

usporiadanie vzdusného priestoru.

® © ¢ o6 o o o o o

Treba zdoéraznif, Ze okrem externych tokov je umiestnenie
a spojenie funk¢énych blokov len navodom.
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The functional architecture defines a series of functional
blocks and the exchange of information (events and/or data)
between the functional blocks.

Functional blocks cover both central/regional and national
functions. Their distributions may change over time.

The functional block diagram covers both logical application
components and infrastructure (services) components.

There is currently a degree of overlap between the airborne
ATM component, surveillance and navigation blocks which
should be resolved later.

Modelling process
The modelling principles used to develop the functional
architecture are the standard methods of:

e representing the system as a set of building blocks of the system,

e dividing the system into building blocks that have very clearly
defined boundaries,

e ensuring functional (and data) independence between each
block,

o defining the rules by which the blocks are interconnected,

e using a process of successive decomposition of each block to
the level at which the sub-component could be considered as an
independently installed or developed entity to allow mapping
on existing physical systems/units.

Lower levels of decomposition have been produced as
DOMAIN specific architectures (top-down). Each Domain specific
architecture has been used to review and consolidate the overall
CNS/ATM functional architecture diagram (bottom-up).

Assumptions

e flows may be manually initiated, semi-automated or automated,

e the automation of flows may be dependent upon the
performance level.

e the automation of flows may be timeframe dependent

e interfaces to the communications infrastructure will be defined
as a series of profiles (at a level beyond functional architecture)
as part of the domain specific architecture.

The Functional view

The functional architecture presented in the two following dia-
grams is a high level functional decomposition of the overall
CNS/ATM system into a logical set of functional blocks as well as
their interfaces (between functional blocks and with external entities).

Based upon the analysis conducted of the projected
functional requirements through to the year 2005, it is intended to
represent an optimal placement of functions. At this stage ,the
focus is on automated flows, or those that according to the ECAC
reference levels have the potential to be automated in the future.

Functional Blocks
The main functional blocks of the CNS/ATM system are
those identified below:
e Airborne CNS/ ATM Component,
e Aeronautical Environment Processing,
o Air Traffic Flow Management,
e Surveillance,

KOMUNIKACIE / COMMUNICATIONS 2/99 o T3



KOMNIKCCe

c oM M

C AT I ON

N

u

SH3SN NOLLVYIAY-NON

SMOJ] [DULDIXT - WDASDI YI0]g 4NI211Yy24} [puondung WIv/SND

mllwm&?wM|lw slapinoid sopinoid slapinold "llwWﬁT&mlln
1 S90INSS 1 S90IMSS $30IMBS SELIVELS _ S90IMSS "|
“._ ouR||IBAINS ' y uonebineN 6 uoeoUNWWOoY 1 Jsylesp _w SIv !
[, S e o [ S
A A A A
SHHAINOYC SADINHIS
]
v
Soue|lorng ucHeBIReN SuonesuNWWo)
S [J3
BuIssad0id
ol — I
P Buissadoid %
slool o1v ©1eq Wbl 1o v
« 4
VA <
vioddng °
» ——
» WLV / SNO A _
L
123
JUsuodwon _
Juswabeuey NIV SNo _
ALY Boedsiy kL)
auloquly —1p siun o1V
v zL A
Y ! ) BUIIN
siojesedQ podiy » y
w
>
sanuoyny p , OVOdUON
suoneBnsanu|
Eelle] 9p100
f JUapIOU|/JUspIOdY R f
d siojesedo
$201)J0 sabieyn q q Yelouy
A anoy [euoneN . >
suonesiuebiQ
| ®nosay pue yoless » 14vdOodIv

SH3SN NOILVIAY

2/99

74 ¢ KOMUNIKACIE / COMMUNICATIONS



u

o M M

KOMNIKCCe

N /9
100

sjowey

_ Bunnoy - podsues| _

-H ¢ suopouny 1y Y} Ul pue jusuodwio)
WLV/SND  dwioginy sy} ul painquisip _

ale suonoun Buionisod pue soUepINY (. _ SSOINSS T SWeD seonies usid
TI00dNS SUOREOIUNIUIO)
sav a-sav SIo Sl
uonebine|
ol (, uonebieN _ BuilpueH uoReuLIoju| _
SInde:
lded ereq 6 ‘SuonRedIUNWWOoD
> *
b L —P
UISS2001d Bjeq
souRfioAINg uogejeLo) JuswWabeuBp 90D HSS
/, — Buissaoold ered 13N
“SouePAINg HOREURIC00 BuipueH ereq b4
s ESIEENDT o I I
s 4+——
Jajsues] Buissa00.d Ueld
% UOREUI0-00 B/ W14 weishs ogeIad0 WYLON
r 4—p
14 I c > < > Kioyoafel om:__u:mI
uogoIpald Alojoafel | obessa fenu| ~BURSS561TEBa
_ QoL _ < » UISSa001d Efeq
TGS OIIEAG —
A TORNAUISIA 3 BUISSa001d B 1B TEIUOUIUOIALT OMTEUA]
Juswabeue eeq _ _ sleN Aefes _
5 5 > suojesedo el oIS
UISS900.1d Ueld JubIId [efu]
uononpey eled g spiy BuLioyuopy
AKejday ‘Buipiodey UoREIaWNooq _ C <
/ BUISsa001d
sioEnwIS 3 Buiurel | S100L 01V 9 c JUSWIUGIIAUT [ED1INEUCIBY
[04u090) g BuLoyUO A
aunjonuisequ| J—— B
<
|o4uoD @ Buuoyuop A 4 A\ 4
$00IN0say Jeinduwio) ~Joddng SonsTpoT
JuswieBeuey Mo 4ns AVN %)
[eonoe
JOAUGD) 2 BUNGHUON 104u00 § BuLoyUON . Jeonoe,.
[CIIIRETN [euonessdo « » JusweBeuep Mol l
[eoRoe | -did
[eono. | -Bid] uogeolddy N1V
HoddnS WLV/SND « P <
LL ¢ > Jswabeue moj4 « Ll <
4 aferen s 0 [| 0 | mmmmm e e e
1
_ 1 oiberens jusuodwod WLV/SNO
S gid W41V “ I BuIoqIy
2l Tjuswabeuepy adedsiy
cl c

WL $Yo0]g [puondUng W.LV/SND

e B

2/99

KOMUNIKACIE / COMMUNICATIONS




KOMUNIKCCle

C O MMUNICATION:S

4. Systémova architektira

Systémova architektura EATCHIP umiestiuje funkéné bloky
alebo zlozky blokov do organizovanych stanovist. Definicie sta-
novist relevantnych v kontexte s CNS/ATM st v nasledujucej
Casti. Prispevok popisuje len vysokouroviiové umiestnenie funkcie
do stanovista a neposkytuje nizkotroviiové rozdelenie (inZinierske
hladisko).

Identifikacia organiza¢nych stanovist

Stanovistia su zaloZené na Standardnych definiciach ICAO.
Definicie tiez vyuzivaju slovnik EATMS (IETF/DP/0043-EATMS
Common System Analysis Model and Terminology Compendium).

Z ICAO definicii

Organizacia letovej prevadzky (ATM) sa sklada z pozemnej
Casti a palubnej Casti, ktoré obidve su potrebné na zaistenie bez-
pecného a efektivneho pohybu lietadiel pocas vsetkych faz pre-
vadzky.

Zakladnou zlozkou pozemnej ATM je letova prevadzkova
sluzba (ATS) a dopliujuce zlozky su usporiadanie vzdusného
priestoru (ASM) a organizacia toku letovej prevadzky (ATFM).

ATS je vSeobecny vyraz zahriujuci letovi informacnu sluzbu
(FIS), pohotovostnu sluzbu, letovu poradnu sluzbu, sluzbu riade-
nia letovej prevadzky (ATC), ktora sa deli na oblastnu sluzbu ria-
denia, pribliZovaciu sluzbu riadenia alebo letiskovu sluzbu
riadenia.

StanoviSte ATS - vSeobecny vyraz zahriujuci stanoviste ATC,
letové informacné stredisko (FIC) a ohlasoviu letovych prevadz-
kovych sluzieb (ARO).

Stanoviste riadenia letovej prevadzky - vSeobecny vyraz zahr-
nujuci oblastné stredisko riadenia (ACC), priblizovacie stanoviste
riadenia (APP), letiskovu riadiacu vezu (TWR)

Zo slovnika EATMS definicii
Slovnik EATMS obsahuje definicie systémov vztahujtcich sa
na dalSie dve zlozky ATM: ATFM a ASM:

o Systém ATFM v oblasti ECAC tvoria Centralne vykonné sta-
noviste-zapad (ktoré odpoveda CFMU), pracoviska organizacie
toku letovej prevadzky (FMP) na oblastnych strediskach
riadenia.

e Systém ASM obsahuje pracovisko usporiadania vzdu$ného
priestoru (AMC), server dat vzdu$ného priestoru, ktory zabez-
peci funkciu centralizovaného spracovania dat vzdu$ného
priestoru integrovanu do CFMU.

e StanoviStia prvotného spracovania letového planu (IFPU) zria-
dené pre racionalny prijem, prvotné spracovanie a distribuciu
dat letového planu pre oblast ECAC.

Dalsie identifikované stanovistia
Vztahuju sa k zariadeniam pozadovanym k poskytovaniu
dalsich identifikovanych sluzieb pre CNS/ATM systém.
e AIS, ktora by mohla byt vykonavana centralizovanym europ-
skym stanovistom AIS a miestnymi stanovistami AIS.

o Flight Data Processing,
e ATC supporting tools,
e Communications,
e Navigation,
e CNS/ATM Support,
e Airspace Management.
It is stressed that apart from the external flows, the
positioning of functions and flows between functional blocks
should be seen as guidance.

4. System architecture

The EATCHIP System Architecture allocates the functional
blocks or elements of the blocks to organisational Units. The
definitions of those that are relevant to the CNS/ATM context are
given below. The document describes at this stage only the high
level allocation of function to Unit and does not provide a lower
(engineering viewpoint) decomposition.

Identification of Organisational Units

The Organisational Units are based upon the ICAO standard
definitions where these are applicable. Definitions make also
reference to the EATMS glossary (ref.: IETF/DP/0043 - EATMS
Common System Analysis and Terminology Compendium).

From ICAO Definitions

Air Traffic Management (ATM) consist of a ground part
(Ground-Based ATM) and an air part (Airborne ATM), where
both are needed to ensure a safe and efficient movement of
aircraft during all phases of operations.

The primary component of Ground-Based ATM is Air Traffic
Service (ATS), and the adjunct component are Airspace
Management (ASM) and Air Traffic Flow Management (ATFM).

ATS is a generic term meaning variously, flight information
service (FIS), alerting service. air traffic advisory service, air
traffic control (ATC) service (area control service, approach
control service or aerodrome control service).

ATS unit is a generic term meaning variously: Air Traffic
Control unit, Flight Information Centre or Air traffic Services
Reporting Office.

Air Traffic Control unit is a generic term meaning variously:
Area Control Centre (ACC), Approach Control Office (APP) or,
Aerodrome Control Tower (TWR).

From EATMS Glossary definitions

The EATMS glossary includes definitions for the systems
related to the two other components of ATM: ATFM and ASM.
Some interpretations of these definitions have been made:

e The ATFM system within the ECAC area consists of: the
Central Executive Unit West (which corresponds to the
CFMU), Flow Management Positions (FMP) in the ACCs.

e The ASM system includes: Airspace Management cells
(AMC), Airspace Data server: this server has been considered
as the Centralised Airspace Data processing function, which
will be integrated within the CFMU.

o The Initial Flight Plan processing Units (IFPU) established to
rationalise reception, initial processing and distribution of
flight plan date for the ECAC area.
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o Meteorologicka sluzba, ktora bude vykondvana lokalne, miest-
nymi stanovistami meteorologickej sluzby.
o CNS, ktory bude poskytovany prislusnymi infrastruktirami.

Distribicia funkcii stanovistiam

V nasledujucej tabul'ke su stanovistia majuce primarnu ulohu
v zabezpeceni jednotlivej funkcie oznacené velkym X. Tie, ktoré
maju druhotnu alebo podpornu ulohu st oznacené malym x.

V niektorych pripadoch ma zodpovednost alebo tlohu zabez-
pecit jednotlivi funkciu viac stanovi§t. Nie vzdy ma na starosti
jednu funkciu jedno stanoviste.

5. Zaver

Tento prispevok nacrtol v hlavnych rysoch celkovu architek-
taru CNS/ATM, jej jednotlivé zlozky (funkéné bloky) a toky
medzi nimi (spolo¢na funkéna architektura), ako aj ich umiestne-
nie do organizacnych stanovist (systémova architektura).

Nereprezentuje jej konecny tvar, ale vytvara jej zakladnu tech-
nicku konstrukciu. Koneény projekt bude obsahovat vSeobecnu
architekturu celkového CNS/ATM systému obsluhujiceho oblast
ECAC a bude:

e zakladom pre SpecifikaCni pracu pri implementacii systému
v rokoch 2001 az 2005 v ramci programu EATCHIP,

e zakladom urcenia cielov (vo vSetkych oblastiach a v stilade s har-
monogramom implementacie), ktoré sa musia splnit v ramci
programu konvergencie a implementacie (CIP),

o sluzit ako informacény zdroj RLP SR,

e zakladom rozpracovania podrobnej architektiry na nizSej
urovni,

o zakladom vyvoja SATMS v stlade s EATMS.

Samozrejme, ze vyvoj a Cas uplnej implementacie SATMS
bude zavisief predovsetkym od trovne sticasného systému a od
schopnosti spifiat ciele SATMS vypracované na principoch ICAO
CNS/ATM. Avsak celkova architektira CNS/ATM systému defi-
nuje smer resp. technicki konStrukciu, ku ktorej by sa mal
SATMS ¢o najviac priblizit. Tym by sa splnili podmienky kompa-
tibility a interoperability SATMS so systémami ostatnych Statov
ECAC, ¢o umoznuje harmonizaciu a integraciu systémov ATM
v oblasti ECAC.

Skratky

ACC Oblastné stredisko riadenia letovej prevadzky
ADS Automatické zavislé sledovanie

ADS-B Automatické zavislé sledovanie-rozhlasové
AIC Letecky obeznik

AIS Letecka informaéna sluzba

AMC Pracovisko usporiadania vzdusného priestoru
ANS Letecké navigacné sluzby

APP PribliZzovacie stanoviSte riadenia letovej prevadzky
ARO Ohlasovna letovych prevadzkovych sluzieb
ASM Usporiadanie vzdusného priestoru

Other identified Units
They are related to the facilities required to provide the other
services identified for the CNS/ATM system:
o AIS which could be performed by a centralised European AIS
unit and by local AIS units,
e METEO which will be performed locally by a local MET unit,
e CNS which will be provided by the respective infrastructures.

Distribution of functions to Units

In the table below, the Units that have the primary role in
provision of the particular function are identified by an upper case
X. Those who have a secondary or supportive role are identified
by a lower case Xx.

In some cases more than one Unit has a role or responsibility
to carry out a particular function. There is not always a one-to-one
mapping.

5. Conclusion

This paper outlines an overall CNS/ATM architecture, its
components (functional blocks), flows between (common
functional architecture) and functional blocks allocation to the
organisational units (system architecture). It does not represent
the final architecture but defines the technical framework for the
harmonisation and integration efforts. The final project will
contain generic architecture of the overall CNS/ATM system
serving the ECAC area and it:

e is the baseline for the specification work for implementation in
2001-2005 in the framework of the EATCHIP Work Programme;

e is the baseline for defining consistent objectives (across domains
and along the implementation time scale) which have to be met
in the framework of the Convergence & Implementation
Programme (CIP);

e serves as an information source for local planning actions by
the Slovak ATMO;

e serves, at a lower level of decomposition, as a framework for
detailed architecture work;

® is a baseline for the SATMS development.

It is clear that development and timescale of SATMS
implementation will depend on the present system level and on
the capability to fulfil SATMS objectives based on ICAO
CNS/ATM principles. However, the overall CNS/ATM
architecture defines trends or the technical framework which
SATMS should maximally follow. Through that, SATMS would
satisfy conditions of interoperability and compatibility with other
ECAC states systems which allows harmonisation and integration
of ATM system in the ECAC area.

Acronyms

ACC Area Control Centre

ADS Automatic Dependent Surveillance

ADS-B Automatic Dependent Surveillance-Broadcast
AIC Aeronautical Information Circular

AlS Aeronautical Information Service

AMC Airspace Management Cell
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ATC Riadenie letovej prevadzky

ATFM Organizacia toku letovej prevadzky

A/G lietadlo-zem

ATM Organizacia letovej prevadzky

ATS Letové prevadzkové sluzby

CFMU Centralne stanoviste organizacie toku letovej
prevadzky

CIP Konvergentny a implementaény program

CIS Kooperativne zavislé sledovanie

CNS Komunikacia, navigacia a sledovanie

EATCHIP Program harmonizacie a integracie europskeho
riadenia letovej prevadzky

EATMS Europsky systém organizacie letovej prevadzky

ECAC Eurdpska konferencia civilného letectva

ESDP Spracovanie statickych dat prostredia

EUROCONTROL Eurdpska organizacia pre bezpecnost
leteckej prevadzky

FDPD Spracovanie a distribucia letovych dat

FMP Pracovisko usporiadania toku letovej prevadzky
FMS Systém manaZmentu letu

FIC Letové informaéné stredisko

G/G Zem-zem

IFPP Prvotné spracovanie letového planu

IFPU StanovisSte prvotného spracovania letového planu
ICAO Medzinarodna organizacia civilného letectva
IS Nezavislé sledovanie

MET Meteorologia

MTCD Strednodoba detekcia konfliktu

NAV Navigacia

OASIS Open ATM System Integration Strategy
SATMS Slovensky systém ATM

STRAT Strategicky systém ATFM

SUR Sledovanie ATFM

TACT Takticky systém

TCAS Traffic alert Collision Avoidance System

TWR Letiskova riadiaca veza
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ANS Air Navigation Services

APP Approach control office

ARO ATS Reporting Office

ASM Airspace Management

ATC Air Traffic Control

ATFM Air Traffic Flow Management
A/G Air-ground

ATM Air Traffic Management

ATS Air Traffic Services

CFMU Central Flow Management Unit
CIP Convergence & Implementation Programme

CIS Co-operative Independent Surveillance

CNS Communication, Navigation and Surveillance

EATCHIP European Air Traffic Control Harmonisation and
Integration Programme

EATMS  European Air Traffic Management System

ECAC European Civil Aviation Conference

EUROCONTROL European Organisation for the Safety
of Air Navigation

FDPD Flight Data Processing and Distribution
FMP Flight Management Position
FMS Flight Management System

FIC Flight Information Centre

G/G Ground-ground

ICAO International Civil Aviation Organisation
IFPP Initial Flight Plan Processing

IFPU IFPP Unit

IS Independent Surveillance

MET Meteorology

MTCD Medium Term Conflict Detection

NAV Navigation

OASIS Open ATM System Integration Strategy
SATMS Slovak ATM

STRAT Strategical ATFM System

TACT Tactical ATFM System

TCAS Traffic alert Collision Avoidance System
TWR Aerodrome Control Tower
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