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AIXM 5.1 Logical Model - UML

§ UML Class Diagrams
§ Classes (simple inheritance only)
§ Attributes, data types, lists of values
§ Associations

§ Until 5.1 – IBM Rational Rose Data Modeller
§ AIXM 5.1.1 – migration to Sparx EA (8.1) 

§ Important note: UML model is ‘static’ (Temporality Concept applied 
directly in the XML Schema generation process)
§ In order to keep the diagrams relatively de-cluttered
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Stereotypes: feature vs. object

<<feature>>
<<object>>

<<object>>

another <<feature>>
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AIXM 5.1 - Packages

§ 245 classes
§ around 2200     

attributes + 
associations
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Airport package



AirportHeliport feature

OPERATE
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Airport collocation

Fully collocated with EBBR

EBBR

EBMB
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Runway
02/20

02 20

THR
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Construction Area

Stand Guidance Line

Airport mapping data
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Airport usage restrictions

NORMAL, LIMITED, CLOSED …

PERMIT, FORBID, COND…

LANDING, TAKEOFF, ALTN_LANDING…
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Airport Usage Restrictions

engine type, wing span, etc.

AND, OR…

IFR/VFR, status, scheduled, etc.
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Airport services
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Airport services
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Airport services - schedule
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Questions?



Shared packages



“Shared” packages
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Geometries
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Notes

AirportHeliport, etc.

Point, Address, etc.cityServed
DESCRIPTION

language …

AIXM 5.1 UML



Shared packages
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Address, phone, link…
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Schedules

UTC, UTC+1 …

MON
17:00

06:00

FRI

SR, SS
SR+30… 

Yes…
NO

01/04…
30/09…

HOL …
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Airspace layers

<<object>>

AIP Text "...Limit" 
Value

"...Limit
" @uom "...LimitReference"

"SFC" GND

"UNL" UNL

"XXXX FT AGL" XXXXX FT SFC

"XXXX FT AMSL" XXXXX FT MSL

"XXXX M AGL" XXXXX M SFC

"XXXX M AMSL" XXXXX M MSL

"FL XXX" XXX FL STD

"SM XXX" XXX SM STD

"ITS LOWER LIMIT" FLOOR OTHER - empty -

"ITS UPPER LIMIT" CEILING OTHER - empty -
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Standard Levels

ODD, EVEN …
FL, SM …

RVSM, NON-RVSM …

IFR, IFR-RVSM, VFR …
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Airspace



Airspace
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Airspace

P
EBP01

BRUSSELS CITY

Use of GML 
for Aviation Data
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Airspace defined by aggregation

BASE UNION
1 2
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Airspace aggregation

By reference - between synchronized 
databases
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Airspace aggregation

By copying the geometry - geometrical 
data for direct consumption

Combined – also possible
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Geoborder and significant point references

Use of GML 
for Aviation Data
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Airspace activation

AVLB_FOR_ACTIVATION, ACTIVE, …

CEILING, 1000 FT, …

FLOOR, 300 FT, …

<<object>>
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Airspace classification

C D
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Other Airspace aspects

ENTRY, EXIT, ENTRY_EXIT

OWN, DLGT, …
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ATC and other Services
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Point and Navaid Package



Navaids

VOR/DME
FLO

FLORA

VOR (DVOR) DME

OPERATIONAL

00:00-24:00
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NAVAID Equipment
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Points

ASNUL
ICAO
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Significant Points
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Route package



Routes

U
M

170

ATS
IFR

INT

1

2

3

4
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Route Segment

<<choice>>

DINKI LNO

COMPULSORY

YES

247
067

8.1 (NM)

660 (FL)

195 (FL)
STD

STD

5
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Route availability

FORWARD

OPEN

660 (FL)

195 (FL)
STD

STD

<<object>>

What about CDR routes?
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AIXM 5.1 and extensions

Core AIXM
Aeronautical information that is 
relevant for the whole ATM community
(AIP, NOTAM, CRAM, etc.)

Additional information exchanged between selected partners
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eASM extension of AIXM 5.1

CDR1, CDR2, …
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Extensions are published on the 
AIXM extension page
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Flight Restrictions Package (eRAD)



Flight (routing) restrictions
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Overview
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Conditions
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Routings
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Questions?



Procedures (SID/STAR/IAP)



AIXM 5.1 UML

Procedure = SID, STAR or Approach



AIXM 5.1 Procedure Model - Overview

Procedure 
The terminal area procedures and related 
concepts (MSA, TAA...)

Navaids Points
Guidance Service, Point Reference, and 
Segment Points

Holding
Holding Patterns

Service
For Information services (ATIS) and ATC 
services

Shared.Surface Assesment
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AIXM 5.1 Procedure Model - Overview
Designator

approachPrefix = Blank

approachType = VOR

multipleIdentification = X

copterTrack = Blank

circlingIdentification = Blank

courseReversalInstruction = Blank

SID & STAR: designator (+ 
name?)

Approach: name + 6 first 
attributes of class 
InstrumentApproachProcedure
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InstrumentApproachProcedure
(from 1 - Approach)

<<feature>>
StandardInstrumentArrival

(from Arrival Procedure)

<<feature>>
StandardInstrumentDeparture

(f rom Dep arture Pro ced ure )

<<feature>>

Procedure
(from Procedure Overview)

<<feature>>

StandardInstrumentArrival
(from Arrival Procedure)

<<feature>>

ArrivalLeg
(f rom Procedure Ove rview)

<<feature>>

1..*

0..1

1..*

+arrival 0..1

isPartOf

DepartureLeg
(from Procedure Overview)

<<feature>>

StandardInstrumentDeparture
(from Depa rture Pro ced ure )

<<feature>>

0..1

1..*

+departure 0..1

1..*

isPartOf

Procedure
(from Procedure Overview)

<<feature>>

SegmentLeg
(f rom Procedure Ove rview)

<<feature>>
ApproachLeg

(from Procedure Overview)

<<feature>>

1..*

0..1

1..*

+approach 0..1

InstrumentApproachProcedure
(from 1 - Approach)

<<feature>>

11 0..*contains

+flightTransition

0..*
ProcedureTransition

(from Procedure Overview)

<<object>>

0..*0..*

0..*

isComposedOf

+transitionLeg
0..*

SegmentLeg
(from Procedure Overview)

<<feature>>

Procedure
(from Procedure Overview)

<<feature>>

Procedure design vs Procedure encoding

§ The AIXM model defines the class SegmentLeg
which represents an elementary portion of a 
Procedure

§ A SegmentLeg is associated to a Procedure. A 
procedure is designed by attaching several 
SegmentLeg to the procedure

Procedure
Design

Procedure
Encoding

• A Procedure can be divided into a series of 
Procedure Transitions

• More optimised for Procedure Encoding
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AIXM 5.1 UML

Procedure Transition & SegmentLeg

§ Approach Transition GEBTI
§ Approach Transition VFA
§ Final Approach
§ Missed Approach

SegmentLeg

HoldingPattern
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For an 
approach transition

SegmentLeg

SegmentLeg contains a set of attributes 
inspired from the Arinc424 specification

Note: It is not mandatory to use Arinc424 
concepts => legPath

SegmentLeg is an abstract class which is 
specialised:
- 1st specialisation per type of procedure
- 2nd specialisation per type of transition 
for approach procedures

For a
SID

For a
STAR

For an
Approach

For a 
final approach

For a 
missed approach



§ Course to an Altitude - CA
§ Course to a Fix - CF
§ Direct to a Fix - DF
§ Fix to an Altitude - FA
§ Fix to a Manual Termination - FM
§ Racetrack Course Reversal (Alt Term) - HA
§ Racetrack (Single Circuit - Fix Term) - HF
§ Racetrack (Manual Termination) - HM
§ Initial Fix - IF
§ Track to a Fix - TF
§ Constant Radius Arc - RF
§ Heading to an Altitude - VA
§ Heading to an Intercept - VI
§ Heading to a Manual Termination - VM

Path Terminators  14 RNAV Types
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AIXM 5.1 UML

Approach Conditions

finalApproachPath = STRAIGHT_IN

ApproachCondition

aircraftLandingCategory = C

AircraftCharacteristics

altitude = 218 ft

altitudeCode = OCA

altitudeReference = MSL

height = 200 ft

heightCode = OCH

heightReference = HAT

Minima
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Organisation Authority / Unit / Service



Organisation/Authority

• States

• ANSP

• Civil Aviation 
Authority

• Ministry of 
Transportation

• Airport Authority

• Military Authority

• Airline

• Eurocontrol

• Etc.

OWNED_BY, MEMBER, …
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Unit

OrganisationAuthority
<<feature>>

0..*

0..1+ownerOrganisation 0..1

0..* 0..*

0..1

0..*

AirportHeliport
(f rom Airport/Heliport)

<<feature>>

+airportLocation 0..1

• ATC Centre

• TWR

• NOTAM Office

• Etc.
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Service

0..*

0..1

0..*

0..1

Unit
(from Organisation)

<<f eature>> +serv iceProv ider

0..*

0..1
+ownerOrganisation

OrganisationAuthority
(from Organisation)

<<f eature>>

0..*

0..1

Inf ormationServ ice
<<f eature>>

AirTraf f icManagementServ ice
<<f eature>>

AirportGroundService
<<f eature>>

SearchRescueServ ice
<<f eature>>

TrafficSeparationService
<<f eature>>

AirTraf f icControlServ ice
<<f eature>>

GroundTraf f icControlServ ice
<<f eature>>

PassengerServ ice
<<f eature>>

Aircraf tGroundServ ice
<<f eature>>

FireFightingServ ice
<<f eature>>

AirportSuppliesServ ice
<<f eature>>

AirportClearanceServ ice
<<f eature>>
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