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Overview

• Current work on AIXM 5.1
• Update of AIXM 5.1 Documentation 
• Mapping AICM 4.5 -> AIXM 5.1
• Mapping AIXM 5.0 <-> AIXM 5.1 + xslt scripts
• AIXM 5.1 Business rules
• eASM extension

• AIXM 5 Implementations
• Digital NOTAM
• Digital NOTAM / SNOWTAM trials
• EAD
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Update of AIXM 5.1 Documentation

• AIXM UML to AIXM XSD 
Mapping v1.1
• nilReason attribute
• Up to date examples
• Particular cases
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Update of AIXM 5.1 Documentation

• AIXM Temporality
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Update of AIXM 5.1 Documentation

• AIXM Application Schema Generation 1.1
• Update examples to reflect 5.1 changes
• …

• Once finalised, all these documents:
• Will be posted on the AIXM forum
• Will be available for download on www.aixm.aero
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Mapping AICM 4.5 -> AIXM 5.1

• The need for such a conversion:
• Today, much aeronautical data is structured according to 

AIXM 4.5
• It is expected that implementers will progressively move 

towards AIXM 5

• A contract was awarded in November 2009 . Objectives:
• Entity to class mapping
• Attribute to property mapping
• Attribute value to property values
• Processes involved in the mapping (merge of values…)
• Mapping of AICM 4.5 geographical elements to GML
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Mapping AICM 4.5 -> AIXM 5.1

• The deliverable is almost finalised.

• It will be posted for review on the AIXM forum.
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Mapping AIXM 5.0 <-> AIXM 5.1 + xslt
scripts

• Part of the same contract

• Objectives:
• Provide a 5.0->5.1 mapping and a 5.1->5.0 mapping
• Use a technique similar to the one employed for the 4.5-> 

5.1 mapping
• Limited to the list of differences between AIXM 5.0 and 5.1
• Develop XSLT scripts implementing these rules

• For the 5.1->5.0 mapping, an AIXM 5.0 extension will be 
created to gather the new AIXM 5.1 elements.
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AIXM 5.1 Business rules
• Definition of “business rules” has been standardized by OMG since Jan 2008

• See Semantics of Business Vocabulary and Business Rules (SBVR), v1.0

• Chapter 12.1.2 
• Annex A.2.3 
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AIXM 5.1 Business rules

Syntactic check Semantic check

AIXM 5.1
UML

Propert iesWithSchedule
(fro m Sche dule s)

<<object>>

ContactInformat ion

name : TextNameType
t itle :  TextNameType

(fro m Ad dress)

<<object>>

FlightRestrictionRoute

priorPermission : CodeYesNoType

<<object>>

0..*

+contact

0..*

hasContactInstructions

FlightRestrict ion
designator : CodeFlightRestrictionDesignatorType.. .
type : CodeFlightRestrictionType
inst ruction : TextInstructionType

<<feature>>

0..*

+regulatedRoute

0..*

regulatesUseOf

FlightRoutingElement

orderNumber : NoSequenceType
speed : ValSpeedType
speedReference :  CodeSpeedReferenceType
speedCriteria : CodeComparisonType

<<object>>

1.. *+routeElement 1.. *

isSequenceOf

FlightConditionCombination

logicalOperator : CodeFlowConditionOperationType

<<object>>

1
+flight

1

appliesToFlight

FlightConditionCircumstance
<<object>>

FlightRestrictionLevel
<<object>>

0..* +flightLevel0..*

isRestrictedTo

Fligh tConditionElement

index : NoS equenceType

<<object>>

0..*+element 0..*

hasOperand

0. .1

+operat ionalCondition

0. .1

hasCondition

0..*

+flightLevel

0..*

isApplicableAt

FlightCondit ionElementChoice
<<choice>>

1 +flightCondit ion1

is

AIXM 5.1
XML

Airport
features

AIXM 5.1
XSD

Structural 
Rules

Operative 
Rules
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AIXM 5.1 Business rules

• The need for AIXM 5.1 Business Rules:
• Business rules for AIXM 4.5 must be adapted to AIXM 5.1

as data provider systems will gradually move towards AIXM 
5

• AIXM 5 does no longer specify mandatory properties or 
associations for a feature.

• A contract was awarded in December 2009.
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AIXM 5.1 Business rules

• Objectives :
• Define a set of AIXM 5.1 business rules based on:

• AIXM 4.5 business rules
• ICAO Annex 10, 11, 14 and 15 and the ICAO PANS-

OPS
• Temporality Concept document (including 

PropertiesWithSchedule)
• Activation/Usage concept
• draft AIXM GML profile
• (Optional) Arinc424-A specification

• Provide as a proof-of-concept an implementation of these 
rules in Schematron language

• Upgrade Eurocontrol’s tool ARC which performs 
Schematron validation of AIXM data
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AIXM 5.1 Business rules

• The result of this work will be an Excel report
• Containing textual rules classified by type etc…
• Providing Schematron code

• AIXM Users will be able to pick-up the rules they need for their 
systems
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eASM extension

• European “Flexible Use of Airspace ” concept:
• Airspace is no longer designated as purely "civil" or "military"

airspace
• Any necessary airspace segregation is temporary, based on 

real-time usage within a specific time period.
• Contiguous volumes of airspace are not constrained by 

national boundaries.

• Pan-European implementation has not 
been feasible in the past
• Main problem: Data diversity 
• Terminology was different between 

civil and military stakeholders
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eASM extension

• The eASM extends AIXM 5.1 to support 
the FUA concept

• The eASM Conceptual Model defines:
• Airspace activation
• Conditional route closure/activation
• Military missions

• The eASM XSD schemas are generated 
in compliance with the AIXM 5.1 UML to 
XSD mapping guidelines
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eASM extension

AirspaceInUse

estimatedEntryDateTime : DateTimeType
estimatedExitDateTime : DateTimeType
actualEntryDateTime : DateTimeType
actualExitDateTime : DateTimeType
flightLevel : ValFLType

<<object>>

AirspaceRes ervation

cancellation : CodeYesNoType
cancellationReason : CodeReasonCancellationType

<<object>>

FormationComponent

numberOfAircraft : NoNumberType

<<object>>

Classes and associations in blue color are extensions 
specific to the eASM package. The rest are part of A...

FlightFormationArrival

estimatedTime : DateTimeType
actualTime : DateTimeType

<<object>>

Fl igh tFormationDeparture

estimatedTime : DateTimeType
actualTime : DateTimeType

<<object>>

Mili taryActivity

militaryActivity : CodeMilitaryActivityType

<<object>>

AirspaceActivation

res ervationPhas e : CodeAirspaceReservationPhaseType

<<extension>>

0..*+militaryUse 0..*

isUsedFor

Mission

identification : TextDesignatorType
name : TextNameType
formationCode : CodeMissionFormationType

<<feature>>

0..1

1..*

+militaryUsage

0..1

1..*

isReserved

AirportHeliport
(f rom Airport/Heliport)

<<feature>>
Airspace

(f rom Airspace)

<<feature>>

0..*

0..*

0..*

+hostFIR0..*

isLocatedIn

Unit
(f rom Organisation)

<<feature>>0..10..*

+reques tor

0..10..* isRequestedBy

FlightFormation

flightIdentification : TextDesignatorType
numberOfAircraft : NoNumberType
transitDuration : ValDurationType

<<feature>>

0..1

0..*

+user 0..1

0..*

isBookedBy

0..1

0..*

+reason 0..1

0..*

isExecutedFor

0..1
0..*

+flightFormationDeparture

0..1
0..*

departsFrom

0..1
0..*

+flightFormationArrival

0..1
0..*

arrivesAt

0..* 0..*

+airspaceInUse

0..* 0..*uses

MilitaryFleet

aircraftType : CodeAircraftICAOType
numberOfAircraft : NoNumberType
cost : ValCostType

<<feature>>

0..1

0..*

+owner
0..1

0..*

usedBy

0..*

0..*

+formationComponent

0..*

0..*

fliesWith

OptimumAirspace

group : string
flightLevelRange : ValFLType
dimensionWidthNM : double
dimensionDepthNM : double
activityType : CodeAirspaceActivityType

<<feature>>

0..*

+targetFleet

0..* isOptimisedFor
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AIXM 5 Implementations

• Digital NOTAM
• Digital NOTAM / SNOWTAM trials
• EAD: European Aeronautical Database
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Digital NOTAM

Current NOTAM

“A notice distributed by means of telecommunication containing information 
concerning the establishment, condition or change in any aeronautical 
facility, service, procedure or hazard, the timely knowledge of which is 

essential to personnel concerned with flight operations.”

Digital NOTAM

“A data set made available through digital services containing information 
concerning the establishment, condition or change in any aeronautical 
facility, service, procedure or hazard, the timely knowledge of which is 
essential to systems and automated equipment used by personnel

concerned with flight operations.”

Event

Airspace
<<feature>>

OrganisationAuthority
(f rom Organisation)

<<feature>>

AircraftCharacteris tic

type : CodeAircraftType
engine : CodeAircraftEngineType
numberEngine : CodeAircraftEngineNumberType
typeAircraftICAO : CodeAircraftICAOType
aircraftLandingCategory : CodeAircraftC ategoryType
wingSpan : ValDis tanceType
wingSpanInterpretation : CodeValueInterpretationType
clas sWingSpan : CodeAircraftWings panClas sType
weight : ValWeightType
weightInterpretation : CodeValueInterpretationType
passengers : NoNumberType
passengersInterpretation : CodeValueInterpretationType
speed : ValWeightType
speedInterpretation : CodeValueInterpretationType
wakeTurbulence : CodeWakeTurbulenceType

(f rom Aircraf t and Flight)

<<object>>

AirspaceUsage
<<feature>>

1

0..*

+res trictedAirspace

1

0..*isSpecifiedFor

AirspaceLayerUs age

activi ty : CodeAirspaceActivityType
statusActivation : CodeAirspaceActivationType
trafficAllowed : CodeMil itaryStatusType

<<object>>

0..*

0..*

0..*

+user 0..*

hasUser

0..*

+aircraft

0..*

involvesAircraft

1..*+us age 1..*

isC omposedOf

Timetable

workingHours : CodeTimetableType

(f rom Time Management)

<<object>>

LayerAndTime

upperLimit : ValDistanceVerticalType
upperLimitReference : CodeVerticalReferenceType
lowerLimit : ValDistanceVerticalType
lowerLimitReference : CodeVerticalReferenceType
al titudeInterpretation : C odeAltitudeUseType

(f rom Level and Time Block)

<<object>>

0..* +levels0..*

concerns

0..1 +s chedule0..1

isActiveBy

StandardLevelColumn

series  : CodeLevelSeriesType
unitOfMeasurement : UomDistanceVerticalType
separation : CodeRVSMType

(f rom Standard Lev els)

<<feature>>

0..*

0..1

0..*

+dis creteLevelSeries 0..1

isRestrictedTo

Requires data models!



EUROCONTROL's Efforts with AIXM 20

Digital NOTAM Sample
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What you can do with Digital NOTAM

Manual workload
Data quality
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Digital NOTAM – Europe Roadmap

• 2012 – 2014
• ECAC States provide Digital NOTAM increment 1
• Service providers and end users gradually use digital 

NOTAM on the ground
• 2015 – 2018

• ECAC States provide Digital NOTAM increment 2
• Service providers and end users use digital NOTAM on the 

ground and gradually in the air

• The AI Team supports 2012 as start date
• Proposed date (2014) for full operational capability for Increment 

1 in ECAC is still TBC
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Digital NOTAM Trial - 2008
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Digital NOTAM Trial - 2008

• Organised between February and June 2008 to demonstrate the 
maturity of the “digital NOTAM ” concept

• Based on AIXM 5 Release Candidate 2

• Objectives:
• Validate AIXM 5
• Provide a proof of concept for a “digital NOTAM encoding 

application”
• Provide a significant amount of test xNOTAM data
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Digital NOTAM Trial - 2008

• Lessons learned:
• AIXM 5.0 model was sufficiently mature to support the 

Digital NOTAM concept. 

• Identified some modelling deficiencies , corrected in AIXM 
5.1 (e.g. the “Usage” concept)

• Demonstrated that with a relatively small investment (200 
k€) it is possible to develop a basic HMI that can be 
successfully used by today’s NOTAM operators to provide 
the desired Digital NOTAM output
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Digital SNOWTAM Trial 2009-2010
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Digital SNOWTAM Trial 2009-2010

• The Digital SNOWTAM Trial was launched in November 2009 
and will run until March 2010.

• Objectives
• Demonstrate xNOTAM benefits to end users -> Airlines
• Verification of the AIXM 5.1 Surface Contamination model
• Continue the testing of Web service standards 

• REST architecture 
• Start work on algorithms and open source code

• structured SNOWTAM text to AIXM 5.1
• AIXM 5.1 to SNOWTAM text
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Digital SNOWTAM Trial - Scope 

Originator
(Digital NOTAM)

Service provider
- Briefing
- FPL
- chart
- FMS data
- etc. 

End user
- Pilot
- Airline OPS
- ATC
- etc.

AIXM 5
(Digital NOTAM)

Image
Text
Application

xNOTAM Trial
(origination only)

xSNOWTAM Trial
(end-to-end)

Participants: 10 NOTAM offices, Airlines, Airports, System developers



EUROCONTROL's Efforts with AIXM 30

Trial – Application architecture

AIXM 5.1 data

WFS

soon

• Users can access 
the data :
• through REST

interface 
• (soon) through 

WFS

If you want to participate in the trial, please con tact us !
http://www.eurocontrol.int/aim/public/standard_page/xnotam_trials.html
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Digital SNOWTAM Trial 2009-2010
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EAD - European AIS Database

• EAD is a service provided and owned by EUROCONTROL on 
behalf of its Member States.

Data
Provider

SDO

NOTAM AI
P

EAD Ops
Staff

Cross States 
Data 

Harmonisation  

Cross States 
Validation

Data Providers (Civil & Mil)
• Civil Aviation Authorities

• Air Navigation Service 
Providers

• EUROCONTROL/CFMU

Data Users
• Aircraft Operators
• Commercial Users
• Private Pilots
• ATC
• General Public

Data
User
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EAD - European AIS Database

• 23 Data Providers fully migrated to the EAD
• 19 Data Providers committed to migrate
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EAD - European AIS Database

• SDO - Static Data Operation
• Central repository of validated specific world wide AIP data and

complete ECAC AIP data 

• Coverage :
• ECAC area: Full set of aeronautical information data published in 

AIP
• Worldwide: Minimum set of static data required for NOTAM 

validation and Pre-flight Information Bulletin generation

• SDO implements AIXM 4.5

• EAD will progressively move towards AIXM 5.1, mainly to support 
Digital NOTAM
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EAD – Implementation of AIXM 5.1

• SDO Obstacle concept will be updated to be compliant with AIXM 5.1
• Spring 2010

• Full implementation of the AIXM 5.1 Temporality model - supports the 
following timeslice types:
• BASELINE

• PERMDELTA

• SNAPSHOT
• TEMPDELTA (preparatory work for the future Digital NOTAM).

• Next step: NAVAIDS and Designated Points, based on the ADR 
requirements and the harmonisation with the CFMU Environment 
system (eASM …)
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EAD - Digital NOTAM 

AIXM 5.1 / Digital NOTAM trial

Re-use  xNOTAM study results

Migration Preparation

Main focus on operational aspects

As result: Text and digital NOTAM

Implementation

NOTAM & 
Proposal

based on static
data changes



EUROCONTROL's Efforts with AIXM 37

Digital NOTAM available in 2012 

EAD Digital NOTAM Trial - Timetable

Sep 2009

Jan-Feb 2010

Apr-Jun 2010P
ha

se
 2

P
ha

se
 1

• Creation initial trial version
• 1 workshop with Data Providers

• Trial version updated accordingly

Workflow Analysis 

• Selection of event to be analysed
• 2 workshops with Data Providers

• End-Feb/Begin-Mar 2010
• Mid-June

• Trial version updated accordingly

• Create EAD Change requests accordingly

Data Event Analysis 
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EAD NOTAM Wizard
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Questions ?


