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1 Scope

1.1 Introduction

With version 5, AIXM moves from Entity-Relationship diagrams to the Unified Modeling
Language (UML) diagrams. The AIXM Conceptual Model and data standard are maintained
as a UML model. The AIXM exchange model is codified as a series of XML schemas. There
is a direct link between the AIXM Conceptual Model and the AIXM XML Schema.

This document describes how the AIXM Conceptual Model is converted into the AIXM XML
Schema. The conversion process is illustrated using a series of examples from the AIXM 5
XML schema.

1.2 References

Geographic Information — Spatial Schema. ISO 19107. First Edition, 2003-05-01
Geography Markup Language (GML). ISO/TC 211/WG 4/PT 19136 OGC GML RWG.
Committee Draft. 2004-02-07.

UML 2.0 In a Nutshell. Dan Pilone. O’Reilly Media Inc. 2005.

AIXM 5 Modelling Conventions.

AIXM 5 Proposal

AIXM 5 Profile of GML

Galdos

Rational Edge UML Basics

N

ONO O hW
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2 AIXM UML Modelling Conventions

2.1 Diagram types

Two types of diagrams are used in the model:
e Class diagrams — Used to represent the features, properties, relationships and
inheritance between features;
e Package diagrams — Used to split the model into modules and identify dependencies
among sets of classes.

2.2 Stereotypes

The classes are distinguished by their stereotypes. Stereotypes are used to further define
and extend standard UML concepts. The main stereotype are <<feature>>, <<object>>,
<<choice>>, <<datatype>>, <<enumeration>> and <<codelist>>.

2.3 Abstract Classes

In addition, some classes are abstract. Abstract classes are designated by putting the class
name in italics. An abstract class cannot be realised in an implementation such as an XML
document. Abstract classes are used as base classes in an inheritance hierarchy. For
example, the AIXMFeature abstract class describes the basic properties of an AIXM Feature.
Every specific AIXM Feature, such as Runway, inherits® from the abstract AIXMFeature
class.

2.4 Features

Features describe real world entities and are fundamental in AIXM. AIXM features can be
concrete and tangible, or abstract and conceptual and can change in time [7]. Features are
represented as classes with a stereotype <<feature>>. Examples include Runway and
AirportHeliport.

AIXM features are dynamic features. Timeslice objects are used to describe the changes that
affect the AIXM feature over time. Timeslice objects and temporality are discussed
extensively in a separate AIXM Temporality document.

! Please see section 3.1 The Abstract Model, which explains why this inheritance is not visible in UML

Edition: 0.2 2
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2.5 Objects

==feature==
AirportHeliport

agdesignator : CodeAirportHeliportDesignatorType
gname : TexthlameType
glocationindicatorlCAD © CodelCAQTYpe
gdesignatorlATA . CodelATAType

ghype - CodeAirportHeliporType
@private - CodeYeshaType
grontrolType - CodeMilitaryOperationsType
greferencePointDescription : TextDescriptionType
gfieldElevation : ValDistanceVericalType
gfieldElevationAccuracy  ValDistanceVedicalType
grefticalDatum : CodevericalDatumType

glocationDescription : TextDescriptionType

gmagneticWariation : ValhagneticVariationType
gdateMagneticVariation : DateYearType
gmagneticvariationChange ; YalaagneticvariationChangeType
greferenceTemperature ; ValTemperatureType
galtimeterCheckLocation : TextDescriptionType
gzecondaryPowerSupply : TextDescriptionType
enwindDirectionindicator : TextDescriptionType
@landingDirectionindicator : TextDescriptionType
etransitionAltitude : WalDistancevericalType

atransitionLevel : WalFLType
2lowestTemperature - ValTemperatureType
gahandoned : CodeYeshoType

Objects are abstractions of real world entities or, more frequently, of properties of these
entities, which do not exist outside of a feature. An object is created for two reasons in

AIXM:

e When a property has a multiplicity greater than one (such as the city served by an
AirportHeliport), or
e The object has its own attributes that are reused throughout the model, such as

ElevatedPoint.

In both cases, the property is represented as an object with the proper UML composition
relationship as shown below.

==nhject==
ElewatedPoint
rfrom Geometry)

welevation : YalDistanceVerical Type
goeonidlUndulation : ValDistanceSighedType
svericalDatum ;. CodeVericalDatumType
eveticalAccuracy - ValDistanceType

0.

hasReafarencaPoint

1 gdesignatarlATA D CodelATAType
¢type - CodeAirportHelipoType

SRS

==phject==

City

gname : TextMameType

==feature==
AirportHeliport
edesignator : CodeAirportHeliponDesignatarType
aname : TexthlameType
¢locationindicatorlCAD . CodelCAOType

gprivate : CodeYesMNoType

grontrolType | CodeMilitaryOperationsType
grefarencePointDescription : TextDescriptionType
ghieldElevation : ValDistanceverticalType
gfieldElevationAccuracy S WalDistanceVericalType
gvarticalDaturm © CodevedicalDatumType
glocationDescription : TextDescriptionType
gmagneticvariation : ValMagneticvariationType
gdatedagneticVariation : DatevearType
gmagneticvariationChange : ValMaagneticVariationChanaeType
greferenceTemperature ValTemperatureType
galtimeterCheckLocation : TextDescriptionType
gsecondaryFowerSupply : TextDescriptionType
grwindDirectionindicator : TextDescriptionType
glandingDirectionindicator ; TextDescriptionType
etransitionAltitude : ValDistanceVericalType
etransitionLevel ; WalFLType
@lowesiTemperature ; ValTemperatureType
¢abandoned : CodeYesMNaType

Edition: 0.2
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2.6

Choice

Some classes are marked as <<choice>>. These are used to model XOR relationships. For

example, an AirspaceVolume’s horizontal projection can be a Surface, an AirspaceCorridor
or the same shape as for another Airspace.

hasHorzonteiBounda

==0hject==
Airspacevolume

gupperLimit : YalDistanceVedicalType
gmaximumLimit ; WValDistanceYerical Type
gloweerLimit  ValDistanceVerticalType

gminimumLimit ;. YalDistanceVericalType

gupperLimitRefarence | CodeVedicalRefarenceType
gmaximumLimitReference | CodeverticalReferenceType
glowerLimitReference | CodeveticalReferenceType

gminimumLimitReference : CodeVedicalReferenceType

+hatizontalProjection

1
==choice==
AlrspaceBoundarny

haashapelf

==0bjact==
Surface
rfrom Geometry))

0.1

==nhject==
AirspaceCorridar

2.7

gaidth ValDistanceType

Properties

haaSameHorzontalExdentd s

0.1

==feature==
Airspace

ghpe : CodeAirspaceType

gdesignator : CodeadirspaceDesignatorType
@localType : TextbameType

@hame : TextMameType

edesignatorlCAD : CodeYeshaType
grontrolType : CodemMilitaryOperationsType
gupperLowerSeparation : ValFLType

Properties are the attributes and relationships that characterise a feature or object. In the

UML.:
[ )

Attributes are used to describe simple properties of a feature or object;
Relationships are used to describe associations to features or objects. Whenever a
property has a multiplicity greater than one, it is described using a UML relationship

with cardinality.

2.7.1 Attributes

Simple properties of cardinality one are shown as attributes in the UML diagram.

An attribute has the following format:

Visibility / stereotype name : type multiplicity

For AIXM 5 the following values are used:

Visibility — Public
/ - not used

Edition: 0.2
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Stereotype — not used

Name — name of the property

Type — property type

Multiplicity — usually not specified; for reasons related to the AIXM Temporality model,
an implementation should assume that all properties are optional, [0..1]

To illustrate, the Runway feature has several simple properties e.g. designator and type.
These properties are assigned a datatype; for example, the designator attribute is of type
TextDesignatorType.

==fpature==
Ry

¢iesignator : TextDesignatorType
etvpe - CodeRunmvayType
@length ValDistanceType
gnividth WalDistanceType
erwidthShoulder : ValDistanceType
#lengthStrip  WalDistanceType
gawidthStrip  ValDistanceType
glengthOffset ValDistanceSignedType
gaidthOffset S ValDistanceSigned Type
gprofile : TextDescriptionType

2.8 DataTypes

The UML model lists the datatypes that are used throughout the model. These are given one
of three stereotypes:

o <<datatype>> - This is basic data type that specifies a pattern to use.

e <<enumeration>> - This codes a fixed list of values. The OTHER value is
important for mapping future changes to the list. If a value is added in the future and
is not recognised by the current enumeration, it is mapped to the OTHER value.

e <<codelist>> - This is similar to an enumeration in that it is used to indicate a list
of possible values. However, the list can be expanded, which means that the codelist
is a union between the explicitly enumerated values and free text.

==datatype== ==gnumeration== ==codelist=»
Codedircrattl CAOType CodepircrattType CodeApproachLightingTypg
rfrom Al Data Types) (from Al¥h Data Types) (from Al¥M Data Types)
g==#30facet== minLength : string =1 FLAMDPLANE : string @ALEAF © string
g==rB0facet=> maxLength : string = 4 | | $SEAPLANE : string @hlALS - string
SAMPHIBIAN : string @MALSR : string

$HELICOPTER : string @SALS - string
$EYROCOPTER : string @B5ALE : string

STILT_WWING : string @S5ALR : string
$ETOL : string @LDIM : string
$GLIDER : string @DDALS © string

$HAMNGGLIDER : string @AFOVRN © string
$PARAGLIDER : string eMILOVRM - string
SULTRA_LIGHT : string @GCALYERT : string
SBEALLOON : string
LAV string
$OTHER : string

2.8.1 Relationships

2.8.1.1 Relationships to Objects

Relationships to objects are depicted by the standard UML composition (aggregation by
value) association. Composition is a form of aggregation with strong ownership and
coincident lifetime of the parts by the whole. The part is removed when the whole is
removed.

Edition: 0.2 5
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= =featura== hassuracelescribedBy 0.1 <<pbject->

Runway [ urfaceCharacteristicg
(from Airport Helipart)

2.8.1.2 Relationships to Features

Relationships to features are described with a standard UML association. All of the
associations are navigable in only one direction. This shows that the two classes are related
but only one class knows that the relationship exists [8]. In the example below the Runway
feature knows about the AirportHeliport but the AirportHeliport does not know about the
Runway.

==feature== IsSiuateddt + |z=faature==
AirportHeliport Furway
(from ArportHel. 3| 1

2.8.1.3 Association Classes

When information about a relationship is required, a UML association class is used. The
association class is attached to the relationship with a dotted line.

==feature==
Mavaid
@type - CodeMavaidServiceType
@designator : CodeMavaidDesignatorType
@landingCategory - CodeLandingAidCategonyType
@operationalStatus | CodeStatusMNavaidType
gllightChecked : CodeYesMNaType

.=
==pnhject==
MawvaidCompanent
geollocationGroup : MoSequenceType === ---- isComposedOf
gmarkerPosition | CodePositionInlLEType
gprovidesNavigableLocation : CodeYeshNoType
.=
==feature==
NavaldEquinment

gdesignator: CodeMavaidDesignatorType
ghame : TexthlameType

gemissionClass | CodeRadiocEmissionType
gimabile : CodeveshaType
gmagneticvariation : ValMagneticVariationType
gdatetagneticvariation : DateYearType
goperationalStatus | CodeStatusMNavaidType
gllightChecked | CodeYeshoType

It is normally good practice in UML to make the name of the association class and the
association the same. In the example, the NavaidComponent class should be called
isComposedOf. However, AIXM 5 does not follow this. This departure was done so that
AIXM conforms to the GML object/property model, where association names become
properties (lowerCamelCase) and class names become objects (UpperCamelCase). To
enforce the UML practice would have meant breaking the object/property model and result in
“ugly” XML.

2.8.1.4 Inheritance

Inheritance refers to the ability of one class (the specialized or child class) to inherit the
properties of another class (the generalized or parent class), and then add new properties of
its own. In AIXM, Features must only inherit from other Features and Objects must only
inherit from other Objects. Multiple inheritance is not allowed.

Edition: 0.2 6
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In the example below the VOR is a kind of NavaidEquipment.

Z<faaturas==
NavaidEgaigment

grdesignator: CodeMavaidbesignatorType
gname ; TextHameType

GemissionClass : CodeRadiocEmissionType
@mobile : CodeesNoType

gmagneticvWariation : WalhagneticWariationType
grdatebdagneticifariation : DaterearType
groperationalStatus | CodeStatusMavaidType
gflightChedied : CodeesMoType

<=featurerx
WOR
gitype @ CodeWORType
gifrequency : WalFrequenoyType
grzeroBearinglirection : CodeMNothReferenceType
grdeclination : WalbagneticWariationType

2.9 Naming

Feature, Object and Choice names are written in UpperCamelCase e.g. NavaidEquipment.
Simple property names (i.e. attributes) are written in lowerCamelCase e.g. widthShoulder.
Relationship names are written in lowerCamelCase but as present tense verbs e.g.
isSituatedAt.

Datatype names are written in UpperCamelCase and end with ‘Type’ e.g. CodeAircraftType.

Edition: 0.2 7
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3 Other Aspects of the Model

To simplify the UML model some convenience steps have been taken. Some elements are
not shown on every diagram and some relationships are ‘assumed’.

3.1 The Abstract Model

The model should contain a set of abstract AIXM classes that are used as the building blocks
for the AIXM XML Schema. However, for simplicity, these relationships are not shown on
any diagram and do not really exist in the UML. They are just assumed to exist, when
converting from the UML model to the XML Schema of AIXM.

The UML below shows how each and every <<feature>> inherits from the abstract
AIXMFeature class. The concrete features are described by TimeSlices which are composed
of properties. The TimeSlice inherits from the abstract AIXMFeatureTimeSlice class.

<afeaturas»
AlFe gtume

ifesnihed By

0.1 ZZobjects=

[

gridentifier : CodeUJUIDTy...

i

Featurehetadata
{irom Featare Metadat)

<2feature=:»
AirportHeliport

{from AlrportHe lpory

izDecihed By

AirportHelipodTimeSlice

grdesignatoer : CodefirportHelipotbesignatarType
grname : TextMameType

grocationlndicatorlCAD : CodelCADType
grdesignatorlATA : Codel ATAType

Ftype : CodeAirportHelipodType

@gprivate : CodeesMoType

Foontrol Type : CodemilitangOperationsType
@referencePointDezeription : TexdbeszeriptionType
grfieldElevation : WalDistanceVWerical Type
grfieldElevationAccuracy : WalDistancelWertical Type
greeicallatum : CodeVericalDatum Type
grocationDescription : TexdDescriptionType
grmagnetichfariation : WalbdagneticVariation Type
grdatebd agneticvWariation : Date™earType

grreference Temperature : WalTemperature Type
graltimeterChedi ocation : TextDescriptionType
gEecondanPawerSupply @ TextbescriptionType
grindDirectionindicator : TextDescriptionType
grlandingDirectionlndicator : TexdDescriptionType
gtransitionAdtitude : ValDistance\Wertical Type
grranzitionLevel : ValFLType

@

gmagnetichfariationChange : ValbagneticVariationChange™...

<<featurex=
Funway

from Ranwag

isDesodhed By

0.

FunmayTimeSlice

AfdFeatume Tiae Shoe

Q)conectionNumber :

&.‘NalidTime TimeType
Q)intetpretation : TimeslicelnterpretationT ...
Q}sequenceNumber :MHoNumberType

MoMumberType

{

+extension
0.
<<object== AirpoitHeliootExtension
City
{from AlrportHe liparh
grname : TextMameTy...

1

izDezodhed By

2.1

<<ahbj

FeatureTimeSlicetetadata

(from Feat reTimes lice Me tdath

ect=>=

@designatar : TextDesignatorType
@type : CodeRunmayType

grength : ValDistance Type

gruidth : WalDistance Type
gruidthShoulder : Wallistance Type
grengthStip - ValDistance Type
gruidthStrip - Walbistance Tvpe
gHengthOffset : VallistanceSigned Ty,
gruidthOffset - WalDistanceSigned Type
grprofile @ TextDezcription Tvpe

+extension

R wayExtension

The diagram also shows that each AIXM Feature is described by FeatureMetadata and each
TimeSilice is described by FeatureTimeSliceMetada.

Finally, each TimeSlice may contain an Extension. The Extension mechanism allows each
user of AIXM5 to define and use his own specific attributes and classes.

Edition: 0.2
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All of these relationships and classes must be mapped in the AIXM XML Schema.

The diagram above is quite complex. If applied to the whole set of AIXM classes, it might
undermine the readability of the UML diagrams. Therefore, the Design Team has decided to
provide a simplified UML model, without visible inheritance of all features from the abstract
AIXMFeature and without visible SomeFeatureTimeSlice classes. If considered necessary by
the AIXM user community, the final AIXM 5 Release could implement the complete class
hierarchy and TimeSlice specialisations in the published UML model.

3.2 NilReasonType

The UML model contains a datatype called NilReasonType. This is hot shown on the main
diagrams to save clutter. However, the AIXM XML Schema has this attribute on all of the
AIXM properties.

<<enumeration==

MilHeasonType
(fram AlXh Data Types)
ginapplicable : string
gmissing @ string
gtemplate : string
gunknown ; string
gwithheld : string
gother : string

Edition: 0.2 9
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4 Mapping to the AIXM XML Schema

4.1 AIXMis GML

As discussed extensively in the AIXM 5 Proposal [6], the AIXM exchange model is an XML

exchange standard based on a subset of GML. Essentially:

e AIXM Features are GML features;
e AIXM Objects are GML objects;

o AIXM follows the GML object-property concept.

4.2 The GML Object-Property Model

The GML object-property model explains some of the complexity of the mapping. It means
that no GML object may appear as the immediate child of a GML object. Consequently, no

element may be both a GML object and a GML property.

The object-property model prohibits the encoding of an object directly inside a feature, e.g.

<AirportHeliport> <!-- feature -->
<ElevatedPoint> <!-- object -->

Instead, in a compliant GML application schema, an association between two features (or a
feature and an object) is implemented over a property of the feature, e.g.

<AirportHeliport> <!-- feature -->

<hasReferencePoint> <!-- property -->

<ElevatedPoint> <!-- object -->

The direction of the association arrow from the UML diagrams (the navigability) dictates
which of the two association partners has the property that associates the other.

In the AIXM XML Schema, the object-property model is encoded by declaring a type and
then assigning properties (attributes and relationships) to that type. The type defines the

object.
r-— - - - — — — _|
| aixm:RunwayType
| =] sitributes I
| The attribute gralid supports |
prowision of a handle for the |
| EML elernent representing a
GML Chject, Its use is |
| rmandatory For all GML
objects, It is of XML type
ID, o is constrained to be |
| unique in the XML docurnent
within which it aceurs, |
[Rurway B |
#& defined rectangular area | =
on a land aerodrorne helipor |
prepared For the landing and |
take-off of aircraft, = |
Mate: this includes the |
concept of Final Appraach n L
and Take-OFF Avea (FATC) | — -"'-jEI—| aixmitimeSlice |
far helicopters, b ] |
-
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4.3 Mapping Inheritance

Within the AIXM XML Schema, inheritance implies two characteristics:
1. Substitutability. The more general feature or object can be substituted by a
specialization. In the XML schema this is supported using substitution groups.
2. Property inheritance. The specialized feature inherits all of the properties of the more
general feature. In the XML schema including the properties of the general class into
the specialized class supports this.

4.4 Mapping Name of Classes

The UML class name is used for the element names in the XML Schema.

4.5 Mapping Features

For each AIXM Feature in the UML, the following XML schema entities are created:

e FeaturePropertyType A

e [eature

e FeatureType The direction in which
e FeatureTimeSlicePropertyType the different types and
e FeatureTimeSlice. elements are used in
e FeatureTimeSliceType the schema definition
e FeaturePropertyGroup (e.g. Feature uses

o AbstractFeatureExtension FeatureType)

4.5.1 An Example Mapping

The Runway feature (shown below) will be used to illustrate the mapping. The example will
concentrate on the properties (shown as attributes).

==fpature==
Rurmneay

edesignator : TextDesignatorType
gtype  CodeRumwayType
#length ValDistanceType
gawidth ValDistanceType
grwvidthShoulder  ValDistanceType
¢lengthStrip  ValDistanceType
ganidthStrip valDistanceType
glengthOffset  ValDistanceSignedType
giidthOffzet  ValDistanceSignedType
gprofile : TextDescriptionType

45.1.1 RunwayPropertyGroup

An XML Schema (XSD) group is generated for each feature containing all of the properties
(attributes and relationships) of the feature.

Below is an example of the RunwayPropertyGroup in graphic form and as an extract from the
XSD. It shows clearly how the attributes are mapped from the UML to the XSD and how the
relationship ‘isSituatedAt_AirportHeliport’ is created. It also illustrates the presence of the
nilReason attribute.

Edition: 0.2 11
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<group name="'‘RunwayPropertyGroup">
<sequence>
<element name="'designator™ nillable=""true" minOccurs="0">
<complexType>
<simpleContent>
<extension base="aixm:TextDesignhatorType"'>
<attribute name="nilReason" type="gml:NilReasonEnumeration'/>
</extension>
</simpleContent>
</complexType>
</element>
<element name="type' nillable="true"™ minOccurs="0">
<complexType>
<simpleContent>
<extension base="aixm:CodeRunwayType">
<attribute name="nilReason"” type="'gml:NilReasonEnumeration'/>
</extension>
</simpleContent>
</complexType>
</element>
<element name="length" nillable="true" minOccurs="0">
<complexType>
<simpleContent>
<extension base="aixm:ValDistanceType">
<attribute name=""nilReason’ type="‘gml:NilReasonEnumeration'/>
</extension>
</simpleContent>
</complexType>
</element>
<element name="hasSurfaceDescribedBy"
type=""aixm:SurfaceCharacteristicsPropertyType"” minOccurs="0"/>
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<element name="isSituatedAt_AirportHeliport"
type=""aixm:AirportHeliportPropertyType" minOccurs="0"/>

</sequence>
</group>

45.1.2 RunwayTimeSliceType

The properties of a feature or the target of any feature relationship can change within the

lifetime of the feature. This temporality can be expressed in GML by using dynamic features

and feature collections. The TimeSlice property of a dynamic feature contains one or more
Feature TimeSlices that capture the evolution of the feature over time. A gml:TimeSlice
object contains the dynamic properties of the feature.

For each feature a TimeSlice property is created that contains an array of feature TimeSlice

objects. This example shows the RunwayTimeSliceType encapsulating all of the Runway
properties (RunwayPropertyGroup created above) that change over time.

| aixm:AbstractAIXMTimeSlice Type (extenzion)

attributes

|E]

The effectivity of the aqralwalid Tirme iz a
TimeSlice, CONWEnience prapery
aelernent,

|
|
|
| l gmblvalidTime
|
|

(RunwayTimeSliceType E'—I_ —E aixminterpretation

Property indicating how the
tireslice is to be interpreted.
See the AIXM Ternporality
rnodel For details,

IU=zed as unique key For the
identification of the Tirme Slice
concemmed, See the ALKM

_E:E_ Tempaorality rodel Ffor details,

= _ . 1
r - 4 aixm:correctiondumber |
L}

Ised For encoding corrections of a
previously issued Time Slice, Ses
the ATEM Ternpaorality rodel For
details,

|==memcscmcscscscsesemn- -

-4 aixmtimeSliceMetadata

coocogoooccocoocooooo

...................... -

- -+ aixmfeaturelifetime

The start and end of life of the
Feature, Sea the AINM
Temporality rmodel Far details,

—t — -

|—| aixm:RunwayPereHyGrnup

.
-: aixm:extension

<complexType name="RunwayTimeSliceType'>
<complexContent>
<extension base="aixm:AbstractAIXMTimeSliceType'>
<sequence>

<group ref="aixm:RunwayPropertyGroup'/>
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<element name="extension minOccurs="0" maxOccurs="unbounded'>
<complexType>
<seguence>
<element ref="aixm:AbstractRunwayExtension"/>
</sequence>
<attributeGroup ref="gml:OwnershipAttributeGroup"/>
</complexType>
</element>
</sequence>
</extension>
</complexContent>
</complexType>

4.5.1.3 RunwayTimeSlice

The FeatureTimeSlice object is of type FeatureTimeSliceType. Continuing the example, the
RunwayTimeSlice element is of type RunwayTimeSliceType.

| aixm:RunwayTimeSliceType

gitributes

2ami:validTime

The afffactivity of the aliwalidTime is a
Tireslice. COMVENiEnce property
elarnant,

Prapetty indicating haowe the
tirneslice is to be interpreted,
Cee the AINM Ternporality
riodel Far details,

concemed, See the ATKM

_EJE'_ Ternparality model For details,

= i
k- - yaixmcorrectionlumber |

|
|
|
|
|
I —Eai:m:interpre‘ta‘tiun |
|
|
|
|
|

i
v Used for encading carrections of a
v previously issued Time Slice, See
! the AINM Termporality model for
v details

i

!

______________________ =

- -4 aixmfeatureLifetime

The start and end of life of the
Feature, See the ATKM
Ternporality model For details,

|—l aixm:RunwavPerer‘tyGruup

- -i aixm:extension

P L LTI T el |

|
|
|
|
|
|
|
|
|
|
|
RunwayTimeSiice B e oF v T Sic I
|
|
|
|
|
|
|
|
|
|
|

e

<element name="RunwayTimeSlice" type="aixm:RunwayTimeSliceType"
substitutionGroup=""gml :AbstractTimeSlice"/>

Edition: 0.2 14




AlIXM 5

Data Modelling Conventions for AIXM 5

4.5.1.4 RunwayTimeSlicePropertyType
A GML property type containing a FeatureTimeSlice objects is created.

attributes

—---—:EI—L,| aixm:RunwayTimeSlice

(RunwayTimeSlicePrnperlyType =

<complexType name="'RunwayTimeSlicePropertyType">
<sequence>

<element ref="aixm:RunwayTimeSlice"/>

</sequence>

<attributeGroup ref=""gml:OwnershipAttributeGroup"/>
</complexType>

45.1.5 RunwayType

Continuing with the object-property model, the Runway feature type is created extending the
AbstractAIXMFeatureType with the RunwayTimeSlice object created above.

[ e T T e et .

aixm:AbstractAIXMFeature Type (extension)

| {E= |
G- |
|
|

==
|

—(—--—:EI—| aixm:timeSlice I:Th_ll]

<complexType name="RunwayType'>
<complexContent>
<extension base="aixm:AbstractAlXMFeatureType'>
<sequence>
<element name="timeSlice"
type=""aixm:RunwayTimeSlicePropertyType"” maxOccurs="unbounded*/>
</sequence>
</extension>
</complexContent>
</complexType>

45.1.6 Runway
The Runway feature is then defined by the RunwayType.
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| aixm:RunwayType

| atribte s

|

|

[ Runway E}———1— |
& defined rectangular area |
|

|

(—F
on a land aerodrarmeheliport

prepared Far the landing and - - . L
take-off of aircraft, | _( E_| aixm:timeSlice

Mate: thiz includes the
concept of Final Approach 1.0

and Take-2F Area (FAT) N ———
For helicoptars,

<element name=""Runway' type="aixm:RunwayType"
substitutionGroup="aixm:AbstractAlXMFeature'>

<annotation>

<appinfo>RWY</appinfo>

<documentation>A defined rectangular area on a land
aerodrome/heliport prepared for the landing and take-off of
aircraft. Note: this includes the concept of Final Approach and
Take-Off Area (FATO) for helicopters.</documentation>
</annotation>
</element>

4.5.1.6.1 RunwayPropertyType

When a property of a feature is a relationship, the relationship must be associated to another
feature or object. This is done through the creation of the FeaturePropertyType, in this case,
the RunwayPropertyType.

In AIXM, when the relationship or association points to another feature, the feature is
referenced using the x1ink:href attribute (it's always a “remote” encoding). When the
relationship points to an object, the object is included inside the parent. (Objects cannot
exist without the parent.) Since a Runway is a feature the RunwayPropertyType is created
with the attribute xlink:href .

(RunwayFrnpertyType [+]—| aitributes |

<complexType name="‘RunwayPropertyType'>
<attributeGroup ref="gml:OwnershipAttributeGroup'/>
<attributeGroup ref="gml:AssociationAttributeGroup'/>
</complexType>

4.5.1.7 RunwayExtension

All Features and Objects can be extended. A relationship is created with an abstract XML
element that acts as the root for all extensions. Below is an example of the extension for the
Runway feature. The AbstractRunwayExtension element uses the AbstractExtensionType
as shown below.
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r——— — — — —

aixm:AbstractExtensionType |

AbstractRunwayExtension [

<element name=""AbstractRunwayExtension"
type=""aixm:AbstractExtensionType" abstract=""true
substitutionGroup="aixm:AbstractExtension"/>

4.6 Mapping Objects

AIXM objects are encoded as GML objects. For the most part, the XML schema entities are
created in the same way as for Features, following the object-property model. However it is
important to remember that AIXM objects do not exist outside of a feature and are therefore
part of the feature timeslice. TimeSlice types and elements are not created for objects.

For each AIXM Obiject the following XML schema entities are created:

ObjectPropertyGroup
Object

ObjectType
ObjectPropertyType
AbstractObjectExtension

4.6.1 An Example Mapping

The example will use the Address object illustrated below. This is used in many places
throughout the model; for example, an AirportHeliport isContactedAt an Address.

==0hject==
Address
(from 5hared)
$type  CodepddressType
Saddress | TextAddressType

4.6.1.1 AbstractAddressExtension

An abstract XML element acts as the root for all extension to theAddress object. Object
extensions are defined in the same way as Feature extensions.

r————— — —

aixm:AbstractExtensionType |

attributes |

AbstractAddressExtension

<element name="‘AbstractAddressExtension"
type=""aixm:AbstractExtensionType" abstract=""true
substitutionGroup="aixm:AbstractExtension"/>
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4.6.1.2 AddressPropertyGroup

An XSD group containing the properties of the Address object is created, again similar to
Features.

& code indicating the address
L tvpe.

For exarnple, pastal address,
v phone nurnber, Fax nurnber,

i AFS address, E-rnail
(-E-ddrESSPrDF'EﬂYGrDUF':E'_(_“‘_:E' b address, telex number, etc.,

<group name="AddressPropertyGroup'>
<sequence>
<element name=""type" nillable="true" minOccurs="0">
<annotation>
<appinfo>CODE_TYPE</appinfo>
<documentation>A code indicating the address type.
For example, postal address, phone number, fax number, AFS address,
E-mail address, telex number, etc..
</documentation>
</annotation>
<complexType>
<simpleContent>
<extension base="‘aixm:CodeAddressType’>
<attribute name="nilReason’ type="‘gml:NilReasonEnumeration'/>
</extension>
</simpleContent>
</complexType>
</element>
<element name="address" nillable="true" minOccurs="0">
<complexType>
<simpleContent>
<extension base="aixm:TextAddressType">
<attribute name="nilReason" type="gml:NilReasonEnumeration'/>
</extension>
</simpleContent>
</complexType>
</element>
<element name="hasAnnotations’ type=""aixm:NotePropertyType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</group>

4.6.1.3 AddressType

The AddressType definition uses the AddressPropertyGroup and the extension.
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Eai:tm:t].wm:

& code indicating the address
type,

Far example, postal address,
phone nurnber, Fax nurnber,
AFS address, E-rnail
address, telex number, ete,,

Al .&.ddressprupeﬂy@rnupjﬂ—(—-u—jﬂ-

(ﬂddressT_vpe [%]—(—--—

L

L-u aixm:extension
.

___________________________ |
7

<complexType name="AddressType'>
<sequence>
<group ref="aixm:AddressPropertyGroup'/>
<element name="extension’ minOccurs="0" maxOccurs="unbounded >
<complexType>
<seguence>
<element ref="aixm:AbstractAddresskExtension'/>
</sequence>
</complexType>
</element>
</sequence>
</complexType>

4.6.1.4 Address
The Address object is then defined as an XSD element of type AddessType.

& code indicating the address |
type. |
For exarnple, postal address,

phone nurnber, Fax number, |

- i AFS addresz, E-rail
EIIXH'IZAﬂdrESSPFDpEH?GFDUpE_(_“'—:E"! address, telex nurmber, etc.,

Addresg -l —F == e
& postal address, a phone
nurnber, a Fax number, an
e-rnail address, a talex
nurnber, an &FS address,
ek,

PR S I i |

'
L- -| aixm:extension |

<element name=""Address" type=""aixm:AddressType">
<annotation>
<appinfo>ADDRESS</appinfo>
<documentation>A postal address, a phone number, a fax number, an
e-mail address, a telex number, an AFS address, etc.
</documentation>
</annotation>
</element>
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4.6.1.5 AddressPropertyType

An XSD complex type representing a GML property type is created. A Feature uses this
element to include the Address object rather than reference it (using x1ink:href) because
object does not exist without the parent.

attriputes
—---—:El—L1I| aixm:Address

A postal address, a phone
ruribar, a Fax nurnber, an
e-rnail address, a telex
rurnber, an AFS address,
et

(ﬂddressPrupertyType =

<complexType name="‘AddressPropertyType'>
<sequence>
<element ref="aixm:Address"/>
</sequence>
<attributeGroup ref=""gml:OwnershipAttributeGroup"/>
</complexType>

4.7 Mapping Choices

Classes marked with the stereotype <<choice>> do not appear in the XML Schema. Instead,
the choice of elements is created.

| aixm:Airspace’olumeProperty Group [H == '

AirspaceVolume [

|

|

. | |

The geometry of the | : : = +--. ai:m:hasSameHoriznrﬂalExtentA.. |
I

sirspace when dezcribed az !
harizontal projecti ith : . o
vameal s, ] : ; -4 aixm:hasShapeof

4.8 Mapping Relationships to Objects

Relationships are encoded by creating an XML element with the same name as the
rolename on the UML model. It is of type ObjectPropertyType.

In this example, the SurfaceCharacterisitcs object is a property of the Runway. The
hasSurfaceDescribedBy property of the Runway is defined as being of type
SurfaceCharacteristicsProperty Type.

- A—— hasSuracelescibedBy 0.1 ==phject==

Runway [ urfaceCharacteristicg
rfrom Airport Helipart)
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(Runwa\,-'Perertmeup:El—E:E- 4

[
r=-
[
'

Eai:tm:pn:nﬁle

aixm:hasSurfaceDescribedBy [—] |
2alimzSurfaceCharacteristics |

| An entity grouping together the attributes
that model characteristics of an airport |
| surface, such az strength, material, etc, ]

<element name="hasSurfaceDescribedBy"

type=""aixm:SurfaceCharacteristicsPropertyType"™ minOccurs="0"/>

4.8.1 Mapping Associations with Association Classes

In the UML below, the NavaidEquipment feature has a relationship to the
OrganisationAuthority feature. This relationship contains properties defined in the
AuthorityForNavaidEquipment object.

==featura==
NavalidEquinment

gdesignator : CodeMavaidDesignatorType
@hname : TexMameType

gemissionClass | CodeRadinEmissionType
gimobile : CodeYeshoType
gmagneticvariation - ValMagneticvariationType
gdateMagneticVariation . DateYearType
goperationalStatus | CodeStatushavaidType
gflightChecked : CodeYesMNaType

0.*

IsUnderResponsibih.Of (L Lee- -

0.*

==featura==
QrganisationAuthority
rfrom Organisation)

1 AuthorityF ordavaidEquipment

==nhject==

ghvpe  CodeAuthorityRoleType

Mapping this in XSD an ‘isUnderResponsibilityOf’ property is created in the
NavaidEquipment feature as shown below. (The direction of the arrow is important. If the
direction would have been to the NavaidEquipment, the property would have been created in
the OrganisationAuthority feature.)
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- aixm:flightChecked

' Indicates if the navaid

(NavaiquuipmemPropeﬂyGroupE—E:E--1' equiprment has been Aight
 checked,

. | alxm:AuthorityForHavaidEquipmentPropertyType

| attributes

P T toT ===
H

Represents the organization responsible Far
the equiprnent.

i —@3—{, aixm:AuthorityForHavaidEquipm... [%]—
Provides details about the level of

responsibility of an Crganisation@uthority For a
Mavwaid Equiprnent.

|
|
|
:L--i aixm:isUnderResponsibilityOf —|—
|
|
|
|
|
I

A second step is then required to complete the XSD. In this case an
‘is_OrganisationAuthority’ element is added.

| aixm:AuthorityFor HavaidEquipmentPropertyType |

attributes |

| aixm:AuthorityForHavaidEquipmentType

The type of relationship
hetwean the
MavaidEquipment and the
Organizationdutharity .

—E—)EI—L, aixm:AuthorityForHavaidEquipm...

Prowides datails about the lewel of |
responsibility of an SrganisationAutharity For 2 |

Mavwaid Equipment,

4.9 Mapping Relationships to Features

In AIXM, Relationships to features are described by reference using xl'ink:href. The UML
rolename is used for the XML element name and the XML element is of type
FeaturePropertyType.

==feature=» isSituatedAt g * |z=foature==
AirportHeliport Runweay
(from AirportHel...n | 1
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| H attrivutes

---------

i | 4 sdimicrote
(RunwayPrnpertyGrDup)El—E)El— 4 | et
| | iaKlink:arcrole ]

_____________

4.10 Mapping Data Types

4.10.1 <<datatype>>
The datatypes map directly to the built-in datatypes defined by the XML schema

specification. The default datatypes are string, Float, double, etc, which are considered

simpleTypes.

The AlphaType acts as a convenient example.

==x{80simpleTypes=
string
(fram AhLSchemal atatypes)

G=¥50Dfacet== whiteSpace : null = presermne

==datatype==
AlphaType
rfrom AlXh Data Ty...)

<simpleType name="'AlphaType">
<restriction base="'xsd:string">
<pattern value="[A-Z]*"/>
</restriction>

</simpleType>

4.10.2 <<enumeration>>

Enumerations are given the <<enumeration>> stereotype e.g. CodeAircraftPropulsionType.
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==¥E0simpleType==
string
(from XMLSchemalatatypes)

S==riBDfacet== whiteSpace : null = preserve

==pnumeration==
CodeaircrattPropulsionType
ifrom Alxhd Data Types)

SJET - string
GFROP : string
SHEL : string
GHEL_FPROP : string
SALL : string
SJET_PROP : string
SOTHER : string

<simpleType name="CodeAircraftPropulsionType’>
<annotation>
<documentation/>
</annotation>
<restriction base="'xsd:string">
<enumeration value="JET">
<annotation>
<documentation/>
</annotation>
</enumeration>
<enumeration value="PROP">
<annotation>
<documentation/>
</annotation>
</enumeration>
<enumeration value="HEL''>
<annotation>
<documentation/>
</annotation>
</enumeration>
<enumeration value=""HEL_PROP'>
<annotation>
<documentation/>
</annotation>
</enumeration>
<enumeration value="ALL"'>
<annotation>
<documentation/>
</annotation>
</enumeration>
</restriction>
</simpleType>
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4.10.3 <<codelist>>

Codelists are given the stereotype <<codelist>>. An example:

==¥E0simpleType==
string
(from 2MLSchemal atatypes)

S=EEDfacet== whiteSpace : null = preserve

==codelist==
CodeApproachLightingType
(fram ALXM Data Types)

SALSAF © string
SMALS - string
SMALSR  string
SSALS  string
SBBALS : string
SBBALR : string
SLDIM ; string
SODALS - string
SAFOVRERM - string
SMILOWERM : string
SCALVERT : string

<simpleType name="'CodeApproachLightingType">

<union memberTypes="aixm:CodeApproachLightingType_ base
xsd:string''/>

</simpleType>

This is treated as a simpleType by combining two or more member classes using
xsd:union. The xsd:string as a member specifies that a value can be one from the pre-
specified list or a custom value.

<simpleType name="'CodeApproachLightingType_base'">
<annotation>
<documentation/>
</annotation>
<restriction base="'xsd:string">
<enumeration value="ALSAF">
<annotation>
<documentation/>
</annotation>
</enumeration>
<enumeration value="MALS">
<annotation>
<documentation/>
</annotation>
</enumeration>
<enumeration value="MALSR"'>
<annotation>
<documentation/>
</annotation>
</enumeration>
<enumeration value="SALS">
<annotation>
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<documentation/>
</annotation>
</enumeration>

<enumeration value=""SSALS">

<annotation>
<documentation/>
</annotation>
</enumeration>

<enumeration value=""SSALR">

<annotation>
<documentation/>
</annotation>
</enumeration>
</restriction>
</simpleType>

4.11 Mapping Unit of Measurement

A Unit of measurement (UOM) exist for many data types that take numerical values. This has
been illustrated as a containment relationship drawn from the value class to the UOM class.

<<XSDsimpleType>>
decimal
(from XMLSchemaDatatypes)

<<XSDsimpleType>>
string
(from XMLSchemaDatatypes)

<<XSDfacet>> whiteSpace : null = presene

<<enumeration>>

<<datatype>>
ValDepthType
(from AIXM Data Types)

UomDepthType
from AIXM Data Types)

* > pp——
MM : string

<<XSDfacet>> pattern : string = \d{1,8}(\.\d{1,4}){0,1}

Fuom «2CM : string
2IN : string

In XSD, a simple type is created for the UOM class, as for any other <<enumeration>>.

<simpleType name=""UomDepthType'>

<annotation>
<documentation/>
</annotation>

<restriction base="xsd:string">

<enumeration value="MM">
<annotation>
<documentation/>
</annotation>
</enumeration>
<enumeration value="CM">
<annotation>
<documentation/>
</annotation>
</enumeration>
<enumeration value="IN">
<annotation>
<documentation/>
</annotation>
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</enumeration>
</restriction>
</simpleType>

In a second step, the class having an associated UOM is generated first as a “base” simple
type.

<simpleType name="ValDepthTypeBase'>
<annotation>

<documentation/>

</annotation>

<restriction base=""xsd:decimal'>

<pattern value="\d{1,8}(\.\d{1,4p){0,1}"/>
</restriction>
</simpleType>

Then, a complex type is created, implementing the UOM list of values as an attribute:

B sttriputes

<complexType name="ValDepthType">
<simpleContent>
<annotation>
<documentation/>
</annotation>
<extension base="aixm:ValDepthTypeBase'>
<attribute name="uom' type="aixm:UomDepthType" use="required"/>
</extension>
</simpleContent>
</complexType>
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