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 ASBU PIA 2 Modules

« SWIM Concept

* ATM Information Reference Model (AIRM)

» Status of AIXM Implementation (EUR & MID)
» Update on AIXM Development
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Where we should be soon We will transition to

B1-DAIM B2-DAIM B2-SWIM
mV-assured S5 Dissemination of Al in Information Service
information (WGS-8 SWIM environment Provision
84, AIRAC, Automat AlM.data requirements to Information Service
Digital Datasets: support network Consumption
u i ATP: Hakscats operation SWIM registry
AIM information A/G SWIM for non-safety
requirements.to support critical information
high airspace operation Global SWIM processes
AIM information
requirements tajlored to

® Terrain datasets
® QObstacle datasets
erodrome mapping
B3-SWIM
* A/G:SWIM for safety.
critical information

UTM
NOTAM replacement
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IM Roadmap

INFORMATION =
MANAGEMENT BLOCK 0 BLOCK 1 BLOCK 2 BLOCK 3

SWIM CONCEPT SWIM G-G SWIM A-G

B1-FICE, B1-DATM, B1-SWIM SWIM (Ground-Ground): Flight Intents before departure, ATM inf ation exchanges
@—- SWIM (Ground-Ground): Inter-Centre coordination
@—a SWIM (Air-Ground): Aircraft integration

ATM Information Reference and Service Model, Common Governance, IS0,

B1-DATM, B1-FICE B3-FICE, B3-TBO

Exchange of Flight Intents before Departure (initial FF-ICE)

CAPABILITIES Flight and Flow Coordination linitial FF-ICE)

4D Trajectories,
Full FF-ICE

ENABLERS FIXM

Digital Data exchange & services, shorter update cycles
AIS-AIM Enhanced q
e i S Electronic Charts, Digital Briefing, In Flight updates
CAPABILITIES

Digital NGTAM
ENABLERS 2AIP, AIXM

Traditional alphanumerical B1-DATM, B1-AMET

codes replaced by

e st Digital MET Data exchange & MET information services, In Flight updates
CAPABILITIES enhanced quality ;

ENABLERS
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SWIM Definition

INTERIM ADVANCE EDITION AL,
Doc 10033

Jyoma
W

MANUAL ON SYSTEM WIDE
INFORMATION MANAGEMENT (SWIM)
CONCEPT

| version of the document cannot be

iz final form. [CACH doss ot wamant that the information contained i this

SWIM Definition: SWIM consists of standards,
infrastructure & governance enabling the
management of ATM information and its
exchange
interoperable services.
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| SWIM-Enabled Applications (G/G and A/G) I
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Global Interoperability Framework
(GIF)
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ATM Information Reference Model
(AIRM)
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(AIRM)
AIRM is a structured, traceable, unified, The AIRM serves as a common
harmonized, common, digital representation reference model and content of
based on standard modelling notation record for ATM-specific information
management artifacts.
Information Management The AIRM is used as a reference:

=  For the common understanding
of information and data
exchanged through SWIM.

= To standardize SWIM
information services.

= To define ATM related

information (e.g. Exchange
Models)
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" What is not AIRM?

AIRM IS:
v" A building block of the interoperability architecture

v' Complementary to the exchange models (AIXM, FIXM, IWXXM) (but clearly
delineated roles)

v Areference material based on ICAO SARPs
v' To facilitate semantic interoperability

v"Using an agreed set of international standards for basic types, such as free-text types,
spatial types and temporal types to ensure that these common concepts are defined

v Independent of specific technologies, implementations, or other concrete details

AIRM IS NOT:

x A database

x  An application

x  An exchange model
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-

AIRM Contextual Model
general elements such as ATM Business Terms and
publications which provide the scope

~N

-

AIRM Conceptual Model
descriptions on a level that are generally
understandable to a business user

J

.

AIRM Logical Model
detailed and structured elements needed to develop
technical building blocks

\

AIRM Structure
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Conceptual Model

RunwayDeclaredDistance
A conventional operational distance declared for a runway direction.
Source: EUROCONTROL-FAA AIXM v.5.1;

Status: Approved
urn: urn:x-ses:sesarju:airm:v420:ConceptualModel:Subjects:Baselnfrastructure:Aerodromelnfrastructure:RunwayDeclaredDistance

Logical Model
RunwayDeclaredDistance

A conventional operational distance declared for a runway direction.

Source: EUROCONTROL-FAA AIXM v.5.1;
Status: Approved
urn: urn:x-ses:sesarjuzairm:v420:LogicalModel:Subjects:Baselnfrastructure:Aerodromelnfrastructure:RunwayDeclaredDistance

Parent Class: TemporalEnabledEntity; ValDistanceType
&, The separation between two points.
Properties:

Source: 150 19103:2005;
Name Definition Type urn Status: Approved

distance The conventional operational distance declared for a runway direction. ValDistanceType » bk e
distanceAccuracy The accuracy of the value of a conventional operational distance declared for a runway direction. ValDistanceType Parent Class: Measure;

type The type of a conventional operational distance declared for a runway direction. CodeDeclaredDistanceType Propérties;

runwayCentrelinePoint The runway centreline point marking the declared distance. SignificantPoint NameDefinition  Type urn

uom Unit of measure CodeUomLengthType
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Status of Implementation of AIXM
(EUR & MID)



Overall Status: 40%
6 States (out of 15)

3 States in Progress
(Ref. MID eANP)

AIXM Implementation in e

MID Region =
State Status Remarks
BAHRAIN Implemented
EGYPT Implemented
IRAN
IRAQ
JORDAN Implemented Through EAD
KUWAIT In progress
LEBANON
LIBYA
OMAN In progress
QATAR Implemented
SAUDI ARABIA Implemented AIXM 5.1 in progress
SUDAN In progress
SYRIA
UAE
YEMEN

8
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AIXM Implementation in

EUR Region
State Status Remarks State Status Remarks
ALBANIA Implemented | AIXM 5.1 in progress | LITHUANIA In progress AIXM 5.1 in progress
ALGERIA LUXEMBOURG In progress
ARMENIA Implemented | Through EAD MALTA
AUSTRIA In progress MONTENEGRO
AZERBAIJAN Implemented MOROCCO
BELARUS In progress NETHERLANDS Ove ra" Status: 39%
BELGIUM In progress NORWAY —_—
BOSNIA AND HERZEGOVINA POLAND 22 States (out of 56)
BULGARIA Through EAD PORTUGAL Implemented .
CROATIA REPUBLIC OF MOLDOVA |Implemented 8 States in Progress
CYPRUS Implemented | Through EAD ROMANIA
CZECH REPUBPLIC In progress RUSSIAN FEDERATION (Ref EUR eA NP)
DENMARK SERBIA Implemented | Through EAD
ESTONIA SLOVAKIA Implemented
FINLAND SLOVENIA Implemented
FRANCE Implemented | AIXM 5.1 in progress | SPAIN
GEORGIA Implemented | Through EAD SWEDEN Implemented
GERMANY In progress SWITZERLAND In progress
GREECE TAJIKISTAN
HUNGARY FYROM
ICELAND TUNISIA
IRELAND TURKEY Implemented | Through EAD
ISRAEL TURKMENISTAN
ITALY Implemented UKRAINE Implemented
KAZAKHSTAN Implemented UNITED KINGDOM Implemented | AIXM 5.1 in progress
KYRGYZSTAN UZBEKISTAN

LATVIA

Implemented

AIXM 5.1 in progress
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Update on AIXM

(by Eduard Porosnicu, EUROCONTROL)
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V. 3&4 - for EAD (1998-2002) V. 5 — for global digital AIM (2008)
 AIXM 4.5 (2005) « AIXM 5.1(.1) (2010) (2016)
— Entity/Relationship — UML model
— Custom XML schema —  Temporality Concept
— Core AIP data — GML schema
Usage - AI(I)aeronauticaI Information including Digital
¢ NOTAM

— European AIS Database (EAD) and European o Usage
national systems

— Around 20 other AIS national systems world- — see AIXM Wik

wide (www.aixm.aero/confluence)




AIXM Resources

www.aixm.aero

Aeronautical Information Exchange Model

The objective of the Aeronautical Information Exchange Model (AIXM) is to enable the provision in digital format of the aeronautical
information that is in the scope of Aeronautical Information Services (AIS). The AIS information/data flows that are increasingly
complex and made up of inferconnected systems. They involve many actors including multiple suppliers and consumers. There is
also a growing need in the global Air Traffic Management (ATM) system for high data quality and for cost efficiency.

In order to meet the requirements of this increasingly automated environment, AlS is moving from the provision of paper products
and messages to the collection and provision of digital data. AIXM supports this transition by enabling the collection, verification,
dissemination and transformation of digital acronautical data throughout the data chain, in particular in the segment that connects
AIS with the next intended user.

The following main information areas are in the scope of AlXM:

» Aerodrome/Heliport including movement areas, services, facilities, etc.
= Airspace structures

» Organisations and units, including services

« Points and Navaids

» Procedures

» Routes

= Flying restrictions

AIXM takes advantages of established information engineering standards and supporis current and future aeronautical information
system requirements.

This web site provides complete documentation for the AIXM versions in use, including information about coding guidelines, support
for implementation and links towards other relevant resources.

e AIXM

* AIXM Forum - read only
(anonymous access)

* AIXM Forum - post messages
(requires registration)

AIXM/confluence

= Visit our collaboration area

GitHub

» Find AIXM related resources

« AIXM 5.1 (UML navigator)

« AIXM 5.1.1 (UML navigator)

* ICAQ AIS-AIMSG

« Open Geospatial Consortium
(0GC)

» European Comission - ADQ
Regulation 73/2010

« World Wide Web Consortium
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«  AIXM Change Control Board

Established based on the ICAO AIS-AIMSG recommendations
Regular reports to ICAO IMP

Membership implies acceptance of the Charter
http://www.aixm.aero/page/governance

Current distribution of members
* 71 members from 51 organisations
— including observers (FIXM)
* FAA & Eurocontrol ensuring the secretariat and support

? HANSP/CAA
G Edata houses
Problem / CHANGE PROPOSAL Hairlines
omomm @ bty
et Eindustry
s | Solution \ WFAA
b ool & Eurocontrol
™ = wIcAO

i observer
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Harmonized Coding Rules

Czech
Republic , ¢

P1

* Revised Annex 15
— Digital data sets

Slovakia

AlP www.aixm.aero/confluence P
¢ Obstacles
* Terrain
* Airport Mapping —
¢ Instrument Procedures P5

O]
P4 FMD

Pages | Overview "
Ao (ICAD) AP Data Sel
Interoperability rules
(% Pages Created by EOUARD P last modmed o 13 S4p
SPACE SHORTCUTS )
= Why necessary Rules and Recommendations
[%] ity trweww atem aero
£5) AXM Coding - Ove: Interoperability of systems using AlXM is dependent on the definiion of a use case The: foliowing topics are subject io specific Interoperabiity rules.
By design, AIXM 5. has the ability to suppont a vancly of use cases, such as data onginaton. charting, static data coding, Dighal NOTAM, eic. However, This requined a = Format and distnbuton
A T certain openness 1o be embedded in Ihe model. For example. there are ¥ feature " feature keys (bolh natural and artficial keys » ADOH version
© Introduction £an be used), lc. For 3 Specifc use case, such as provision by States of the ICAO Data Sets, this op needs 1o be ¢ wilh ruses that imi the coding = COMMon ICAC AIP Data Subset
+ Gopyright nolice possitalities and ensune thal the data & actually NIt for the intended use. For example, AP Data Sels are expecled (o be published by State AIS in accordance with the * Allowed feature types
Annex 15 PANS-AIM The leved of ¢ with the Stales can range from none 1o il coordination. By lack of cooranation of due 1o » Baseling data and updates
* Mapping PANS-AIM AP Data Set (o AlXM operabonal needs. some data migh! be duplicaled in the data sets provided by diferent States * GML Profie
+ Coding Gudelines The objective of he ineroperabilty rules identified here (5 10 ensure Nat the end Users, in pancular data integralors, are abie 1o seamlassly merge the digital dats $ 'Ftr:::"?l' ':ml:;?:::’:;:‘l‘:n“
v Mteroparability rules Neew-mq:sm differont States. These rukes also ensure Mat States can exchange botwesn themselves e AIF and Me oler dIgital 0ata sets specified by ICAD R brgmesmpie
* Formal &nd distribution ) AL OF e sOne
Similar io ihe aata coding niea, most of the interoperablity niles can aso be formulated as AXM Business Rules, using SBVR This enables io verily a paricutar data * Une of OTHER  valuss
ALXM version e for complenace wilh (nese rules, DoIN on e data provders and on [hi: data user Ses » ANNOTABOMS W purpose WARNING'
+ Comman IGAC AIP Data Subsst * Other niles
7 = XML Usage Limtabons
ABowed 1eatuse types Ke_y assumptqns + Conlormance lesting

“hine: data and updates I i Assumed At e purpose of the AP Data St &5 10 ensune 35 3 minimum e Stalic 0ata necessary Tor emMckently and salely exetule e Tollowng operanons
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* Objectives:

— to enable the provision of ICAO data sets (except for terrain data), as specified in
the new Annex 15 and PANS-AIM. This includes the development of guidance material
for the provision of the data sets and of the associated metadata in a globally
interoperable manner;

— to enable an initial global implementation of Digital NOTAM, including support for
the new Runway Condition Report that becomes applicable in NOV 2020;

— to enable the provision of data that supports the deployment of “performance based”
ICAO concepts, such as PBN, etc.

— to enable data provision for emerging concepts such as free routes, large-scale use
of RPAS, etc.

— to ensure the interoperability of aeronautical data (AIXM) with flight data (FIXM)
domain and with the MET data (iWXXM) domain;

— tointroduce a deprecation mechanism for features/properties that are no longer
used or are replaced by a new concept. A common approach with AIXM and FIXM is
envisaged.

— to correct issues and limitations detected in the previous versions.
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* QObjectives:

— alignment with the ICAO SWIM requirements as developed by
the ICAO Information Management Panel;

— enable the provision of new aeronautical data elements specified
by ICAQ, in particular in support of FF-ICE;

— enable the provision of aeronautical data in support to future
ATM concepts, such as time based operations (TBO);

— ensure the interoperability of aeronautical data (AIXM) with the
evolving needs of the flight data (FIXM) and MET data (iWXXM);

— correct issues and limitations detected in the previous versions;

— provide Guidance material for the implementation of AlS data
services compliant with the SWIM concepts.
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ICAO Doc 9750 (Global Air Navigation Plan)
ICAO Doc 10039 (Manual of SWIM)

EUR eANP

MID eANP

www.eurocontrol.int

www.airm.aero

Www.aixm.aero

References
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« Data exchange/interoperability is a challenge
that should be taken into consideration.

 Delay in the implementation of Block O
Modules (BO-DATM).

* Avallability of Global SWIM Provisions and
guidance

« Data security/cyber security is a challenge
that needs to be considered.
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 Development of digital datasets is important to
achieve interoperability and implement SWIM.

« Data exchange/interoperability be addressed by
relevant bodies/Industries.

* Availability of Global SWIM Provisions be
expedited.

« States/Stakeholders are encouraged to contribute
to further SWIM developments, support global
harmonization and standardization of SWIM;
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North American

Central American Western and European and Eastern and

and Caribbean South American Ica0 Central African North Atlantic Middle East Southern African  Asia and Pacific Asia and Pacific
[NACC) Office (SAM] Office Headquarters [WACAF) Office [EUR/NAT] Office [MID) Office (ESAF) Office (APAC) Sub-office  (APAC] Office
Mexico City Lima Montréal Dakar Paris Cairo Nairobi Beijing Bangkok
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