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The Road towards SWIM

Where we started

B0‐DATM
• WGS‐84
• QMS
• AIRAC
• AIXM AIS Database
• eAIP
• Terrain & Obstacle 

Datasets (area 1 & 4)

Where we should be soon

B1‐DAIM
• Quality‐assured aeronautical 

information (WGS‐84, WGS‐
84, AIRAC, Automation, SLA)

• Digital Datasets:
 AIP datasets
 Terrain datasets
 Obstacle datasets
 Aerodrome mapping
 IFP datasets

• NOTAM improvements

We will transition to

B2‐DAIM
• Dissemination of AI in 

SWIM environment
• AIM data requirements to 

support network
operation

• AIM information 
requirements to support 
high airspace operation

• AIM information 
requirements tailored to 
UTM

• NOTAM replacement

B2‐SWIM
• Information Service 

Provision
• Information Service 

Consumption
• SWIM registry
• A/G SWIM for non‐safety 

critical information
• Global SWIM processes

B3‐SWIM
• A/G SWIM for safety 

critical information



SWIM = PIA2 Modules Integration
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SWIM Definition

• SWIM Definition: SWIM consists of standards,
infrastructure & governance enabling the
management of ATM information and its
exchange between qualified parties via
interoperable services.
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SWIM Components



Global Interoperability Framework 
(GIF)



ATM Information Reference Model 
(AIRM)



ATM Information Reference Model 
(AIRM)

AIRM is a structured, traceable, unified,
harmonized, common, digital representation
based on standard modelling notation

AIRM is a structured, traceable, unified,
harmonized, common, digital representation
based on standard modelling notation

The AIRM serves as a common
reference model and content of
record for ATM‐specific information
management artifacts.

The AIRM serves as a common
reference model and content of
record for ATM‐specific information
management artifacts.

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)

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)



AIRM IS:
 A building block of the interoperability architecture
 Complementary to the exchange models (AIXM, FIXM, IWXXM) (but clearly 

delineated roles)
 A reference material based on ICAO SARPs
 To facilitate semantic interoperability
 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
 Independent of specific technologies, implementations, or other concrete details

What is AIRM?
What is not AIRM?

AIRM IS NOT:
× A database
× An application
× An exchange model



AIRM Structure

AIRM Conceptual Model
descriptions on a level that are generally 

understandable to a business user 

AIRM Contextual Model 
general elements such as ATM Business Terms and 

publications which provide the scope

AIRM Logical Model
detailed and structured elements needed to develop 

technical building blocks

AIRM Unified Modeling Language (UML)



AIRM Conceptual vs Logical Model

Conceptual Model

Logical Model



Status of Implementation of AIXM
(EUR & MID)



AIXM Implementation in 
MID Region

State Status Remarks

BAHRAIN Implemented
EGYPT Implemented
IRAN NI
IRAQ NI
JORDAN Implemented Through EAD
KUWAIT In progress
LEBANON NI
LIBYA NI
OMAN In progress
QATAR Implemented
SAUDI ARABIA Implemented AIXM 5.1 in progress
SUDAN In progress
SYRIA NI
UAE Implemented
YEMEN NI

Overall Status: 40%
6 States (out of 15)
3 States in Progress
(Ref. MID eANP)

40%

20%

40%



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 NI LUXEMBOURG In progress
ARMENIA Implemented Through EAD MALTA NI
AUSTRIA In progress MONTENEGRO NI
AZERBAIJAN Implemented MOROCCO NI
BELARUS In progress NETHERLANDS NI
BELGIUM In progress NORWAY Implemented
BOSNIA AND HERZEGOVINA NI POLAND NI
BULGARIA Implemented Through EAD PORTUGAL Implemented
CROATIA NI REPUBLIC OF MOLDOVA Implemented
CYPRUS Implemented Through EAD ROMANIA NI
CZECH REPUBPLIC In progress RUSSIAN FEDERATION NI
DENMARK NI SERBIA Implemented Through EAD
ESTONIA Implemented SLOVAKIA Implemented
FINLAND NI SLOVENIA Implemented
FRANCE Implemented AIXM 5.1 in progress SPAIN NI
GEORGIA Implemented Through EAD SWEDEN Implemented
GERMANY In progress SWITZERLAND In progress
GREECE NI TAJIKISTAN NI
HUNGARY Implemented FYROM NI
ICELAND NI TUNISIA NI
IRELAND NI TURKEY Implemented Through EAD
ISRAEL NI TURKMENISTAN NI
ITALY Implemented UKRAINE Implemented
KAZAKHSTAN Implemented UNITED KINGDOM Implemented AIXM 5.1 in progress
KYRGYZSTAN NI UZBEKISTAN NI
LATVIA Implemented AIXM 5.1 in progress

Overall Status: 39%
22 States (out of 56)
8 States in Progress
(Ref. EUR eANP)

39%

14%

47%



Update on AIXM
(by Eduard Porosnicu, EUROCONTROL)



V. 3&4 – for EAD (1998-2002) V. 5 – for global digital AIM (2008)

• AIXM 4.5 (2005)
– Entity/Relationship
– Custom XML schema
– Core AIP data

• Usage
– European AIS Database (EAD) and European 

national systems
– Around 20 other AIS national systems world-

wide

• AIXM 5.1(.1) (2010) (2016)
– UML model
– Temporality Concept
– GML schema
– All aeronautical Information including Digital 

NOTAM

• Usage
– see AIXM Wiki 

(www.aixm.aero/confluence)

AIXM



www.aixm.aero

AIXM Resources



• 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

Problem

Solution

AIXM CCB



www.aixm.aero/confluence

• Revised Annex 15
– Digital data sets

• AIP
• Obstacles
• Terrain
• Airport Mapping
• Instrument Procedures

Dataset –
Harmonized Coding Rules



• 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;

– to introduce 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.

AIXM 5.2 [2019]



• Objectives:
– alignment with the ICAO SWIM requirements as developed by 

the ICAO Information Management Panel;
– enable the provision of new aeronautical data elements specified 

by ICAO, 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 AIS data 

services compliant with the SWIM concepts.

AIXM 5.3 [2022 or later]



• 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
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Challenges

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

• Delay in the implementation of Block 0
Modules (B0-DATM).

• Availability of Global SWIM Provisions and
guidance

• Data security/cyber security is a challenge
that needs to be considered.



Recommendations

• 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;




