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The heart of SWIM: achieving 
ATM Interoperability 

Information System Information System 

Real World System Real World System 

Organisation A Organisation B 

Organisational Alignment 

Semantic Alignment 

Process Alignment 

Syntax (XML,…) 

Transport (HTTP, TCP/IP,…) 

Interaction (SOAP,REST, OGC…) 

An Entreprise Architecture provides the key components and a 

governance structure to help achieve this goal. 



What is an Entreprise Architecture? 

• An Enterprise is a 
collection of 
organisations that share 
a common set of goals 

• An Architecture is the 
fundamental of organising: 

– Components, 

– their Relationships, 

– Principles governing their 
Design and Evolution. 



The European ATM Enterprise Architecture 

Enterprise Architecture Framework

WPB, WP 8, x.2s, x.1.7s
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Many things actually already exist!  

EA technique simply helps to link them 

and to keep them consistent. 



Achieving ATM Interoperability 
How does the EAEA actually help? 

Information System Information System 

Real World System Real World System 

Organisation A Organisation B 

Organisational Alignment 

Semantic Alignment 

Process Alignment 

Syntax (XML,…) 

Transport (HTTP, TCP/IP,…) 

Interaction (SOAP,REST, OGC…) 



Achieving ATM Interoperability 
How does the EAEA actually help? 

Information System Information System 

Real World System Real World System 

Organisation A Organisation B 

WXXM AIXM FIXM … 

AIRM 

NOV-7 / NSV-11a 

NSV-11b 



AIRM - There’s a lot in the name… 

 

 
ATM  
Information 
Reference 
Model 

‘Now, no-one to my knowledge has ever accused AIRM of being “sexy”  

but it is crucial. It’s vital for global interoperability…’ David McMillan 
(see http://www.eurocontrol.int/articles/need-speed) 

AIRM 

NOV-7 / NSV-11a 

http://www.eurocontrol.int/articles/need-speed
http://www.eurocontrol.int/articles/need-speed
http://www.eurocontrol.int/articles/need-speed


AIRM Goals AIRM 

NOV-7 / NSV-11a 



How does the AIRM look like? 
class 4D Trajectory: Definition & Structure

Trajectory4D

notes

A set of consecutive segments linking waypoints and/or pseudo 

points computed by airl ine/aircraft or ground tools (pseudo/FMS or 

TP) to build the lateral transitions (e.g. fly by / fly over) and the 

vertical profile. Each point is defined by a longitude, latitude, a 

level and a time, with associated estimates, and constraints when 

and where required.

Trajectory

notes

The description of movement of an aircraft 

both in the air and on the ground including 

position, time, and at least via calculation, 

speed and acceleration.

TrajectorySegment

Profile4D

notes

Description of fl ight intention trajectory as a 

sequence of geographical points, altitude and 

estimated time. In addition to the dimensional data, 

each point may have attached route or other fl ight 

plan information such as the next airway, fl ight rules 

etc.

Point4D

ATCConstraint

notes

Any restriction brought to the preferred trajectory of an 

aircraft, being either a tactical constraint such as 

ATCO instruction, or a strategic constraint derived from

the operations of the network

Trajectory or profile

notes

This is a description of the 

movement of an aircraft, both in the

air and on the ground, including 

position, time and, at least via 

calculation, speed and 

acceleration.

expressed as

0..*

{ordered}

expressed as

+end

+start

0..*

{ordered}

AIRM 

NOV-7 / NSV-11a 



Achieving ATM Interoperability 
How does the EAEA actually help? 

Information System Information System 

Real World System Real World System 

Organisation A Organisation B 

AIRM 

NOV-7 / NSV-11a 

WXXM AIXM FIXM … 

NSV-11b 



Adapting the AIRM to a Specific Use WXXM AIXM FIXM … 

NSV-11b 

NOV-7 / NSV-11a (AIRM) 

Runway 
designator: CharacterString 

nominalLength: Distance 

Aerodrome 
designator: CharacterString 

name: CharacterString 

locationIndicatorICAO: CharacterString 

runway associatedAirport 

A defined area on land or water (including any 

buildings, installations and equipment) intended 

to be used either wholly or in part for the arrival, 

departure and surface movement of 

aircraft/helicopters. 

NSV-11b 

Runway 
designator: CharacterString 0..1 

Aerodrome 
designator: CharacterString 

name: CharacterString 

locationIndicatorICAO: CharacterString [4] 

0..1 

associatedAirport 

A defined area on land or water (including any 

buildings, installations and equipment) intended 

to be used either wholly or in part for the arrival, 

departure and surface movement of 

aircraft/helicopters. 

Derivation rules    Business rules 



How do all the models fit together? 

FIXM 

NOV-7 / 

NSV-11a 

NSV-11b  AIXM 

WXXM 

SESAR ext. 

 to AIXM SESAR ext. 

 to WXXM 

SESAR ext. 

 to FIXM 

Other Models 

AIRM 

Semantic compliance 

Solutions 

ONE LOGIC, MULTIPLE SOLUTIONS ! 



EAEA, AIRM, AIXM, WXXM, FIXM…  

Key Points 

• EAEA 
– Provides key components and a governance structure to achieve ATM interoperability 

within SESAR 
– Acts as a management tool 

• AIRM 
– Is a key component of the EAEA 
– Achieves ATM semantic interoperability 
– Standardises the operational language and provides a seamless reference data model for 

builders 

• AIXM, WXXM, FIXM 
– Are key components of the EAEA 
– Define & specialize the AIS, Met and Flight information elements to be exchanged 

between systems  
– Remain semantically compliant with the AIRM 

• Within SWIM 
– As a minimum, achieve semantic interoperability (AIRM compliance) 
– Achieve a better level of interoperability whenever possible, through common –XMs and 

shared service models 
– Solutions based on XMs, XM extensions, or newly defined payloads. 



Towards a global Information 
Management Framework… 
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Note: Inspired by the EC European Interoperability Framework 
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Questions 


