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Topics

 UML view of AIXM

— Class diagrams
« Datatype stereotypes
 Attributes




General Scheme

» AIXM conceptual model using UML

e Scripts within the UML model are used to
generate XSD files. These files act as schema
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Scope of this class

SCHEMA INSTANCE
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Schema and schema instance

o AIXM defines a schema for aeronautical

iInformation using the XML Schema definition
language, XSDL

« GML is also defined using XSDL
* AIXM XSD is a subset of GML, and we can say




AlXM technologies

— UML view used for
conceptual design of

GML

AIXM —
— GML is the core

markup language :%&Viﬁgw

used to define AIXM

b
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Diagrams

e Model uses:

— Class diagrams

« features, properties,
relationships and

Aeronautical Information Exchange Model

<<feature>>
Runway

(from Runway)
[%idesignator : TextDesignatorType
.type : CodeRunwayType
[%length : ValDistanceType
[Pwidth : ValDistanceType
[ZwidthShoulder : ValDistanceType
[%lengthStrip : ValDistanceType
[BwidthStrip : ValDistanceType
[¥lengthOffset : ValDistanceSignedType
[$widthOffset : ValDistanceSignedType
[profile : TextDescriptionType

AIXM Features




UML for AlAM

e Class diagrams

— Three sections <<feature>>
Runway
- TOp .designator : TextDesignatorType
 datatype stereotype type : CodeRunwayType
S : S length : ValDistanceType

- u =

idth : ValDistanceType
idthShoulder : ValDistanceType
lengthStrip : ValDistanceType
idthStrip : ValDistanceType
lengthOffset : ValDistanceSignedType
idthOffset : ValDistanceSignedType
profile : TextDescriptionType

Aeronautical Information Exchange Model



What IS abstraction, a.k.a inheritance?

» Describes “is type of" relationships
— A car Is a type of vehicle
— A bicycle is a type of vehicle

« AVOR is a type of navigation equipment
« A DME Is a type of navigation equipment
 Characteristics common to both can be

Aeronautical Information Exchange Model
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Abstract Classes

« Abstract classes are <<feature>>

AlIXMFeature

. = ﬂ AIXM Abstract Feature
d&Slgnated by pUttlng /.(identiﬁer: CodeUUIDT;pe
the class name In italics.

e An abstract class cannot

<<feature>>
Runway

(from Runway)
" gldesignator : TextDesignatorType
.type : CodeRunwayType
"gllength : ValDistanceType
[ &width : ValDistanceType
" gwidthShoulder : ValDistanceType
" gllengthStrip : ValDistanceType
L widthStrip : ValDistanceType
"gllengthOffset : ValDistanceSignedType
L gwidthOffset : ValDistanceSignedType
" gprofile : TextDescriptionType
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Runway

<<feature>>

Runway
(from Runway)

.designator : TextDesignatorType
[Gtype : CodeRunwayType

[Zlength : valDistanceType

[Gwidth : ValDistanceType
[GwidthShoulder : ValDistanceType
.IengthStrip : ValDistanceType
[GwidthStrip : ValDistance Type
.IengthOffset : ValDistanceSignedType
[GwidthOffset : ValDistanceSignedType
.profile : TextDescriptionType

Aeronautical Information Exchan_ge Model

Attributes are used
to describe simple
properties of a

Datatypes are
used to define
how the data for
an attribute is

<<object>>
SurfaceCharacterigtics
(from AirportHel#®ort)




<<feature>>
Vertical Structure

Obstacle
[Zname : TextNameType

[gtype : CodeVerticalStructureType

[ZconstructionStatus : CodeStatusConstructionType

I@material : CodeMaterial Type isMadeOf 1..n
[ZmarkingPattern : CodeVerticalStructureMarkingType

[¥markingFirstColour : CodeColourType

<<object>>
Vertical StructurePart
(from Obstacle)
[GverticalExtent : ValDistanceType
[GverticalExtentAccuracy : ValDistance...

[ZmarkingSecondColour : CodeColourType
[@markinglCAOStandard : CodeYesNoType
[&group : CodeYesNoType

<<choice>>
Vertical StructurePantGeometry
(fromObstacle)

<<object>> <<object>>
ElevatedSurface ElevatedPoint
(from Geometry) (from Geometry)
[Zelevation : ValDistanceVertical Type [Zelevation : ValDistanceVertical Type
[%geoidUndulation : ValDistanceSignedT... [ZgeoidUndulation : ValDistanceSignedT...
[GverticalDatum : CodeVerticalDatumType [@verticalDatum : CodeVerticalDatumType
[Gvertical Accuracy : ValDistanceType [@vertical Accuracy : ValDistanceType

<<object>>
ElevatedCurve
(fromGeometry)
[@elevation : ValDistanceVertical Type
[&geoidUndulation : ValDistanceSignedT...
[@verticalDatum : CodeVerticalDatumType
[@vertical Accuracy : ValDistanceType

Aeronautical Information Exchange Model



AlXM UML class diagrams can be
categorized by their Stereotypes

» Stereotypes are used to further define and
extend standard UML concepts.

» Stereotypes enable us to have more than one
type of UML class diagram in the model

e Aeronautical Features
— <<feature>>

g
———
mixa

—
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Aeronautical Features

e <<feature>> Models real world features
that change with time

e <<object>> Used to represented geometry

e <<choice>> Used to codify the choice of

e

—— —— -
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Aeronautical Features of Stereotype
<<feature>>

» Real World <<feature>>
. VerticalStructure
=5 A"port (from Obstacle)
_ Runway “gname : TextNameType
. I&type : CodeVerticalStructureType

"giconstructionStatus : CodeStatusConstructionType
"&material : CodeMaterial Type

“gmarkingPattern : CodeVertical StructureMarkingType
"gmarkingFirstColour : CodeColourType
"gimarkingSecondColour : CodeColourType
“&markinglCAOStandard : CodeYesNoType

"gigroup : CodeYesNoType
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Aeronautical Features of Stereotype
<<object>>

 The object has its
own attributes that |
are reused Elovatedpoit

(from Geometry)
elevation : ValDistanceVertical Type
geoidUndulation : ValDistanceSignedT....
erticalDatum : CodeVerticalDatumType
ertical Accuracy : ValDistanceType
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Aeronautical Features of Stereotype

<<choice>>

e Used to model XOR
relationships

<<choice>>
VerticalStructurePartGeometry
(from Obstacle)

hasSurfaceShape

<<object>>
ElevatedSurface
(fom Geometry)
[Zelevation : ValDistanceVerticalType
[ZgeoidUndulation : ValDistanceSignedType
[$erticalDatum : CodeVerticalDatumType
[verticalAccuracy : ValDistanceType

<<object>>
ElevatedCune
(from Geometry)

hasPointShape

<<object>>
ElevatedPoint
(from Geometry)

[Zelevation : ValDistanceVerticalType
[ZgeoidUndulation : ValDistanceSignedType
[GverticalDatum : CodeVertic alDatumType
[GverticalAccuracy : ValDistanceType

Aeronautical Information Exchange Model

[Zelevation : ValDistanceVerticalType
[Zgeoidundulation : ValDistanceSignedType
[$\erticalDatum : CodeVerticalDatumType
[GerticalAccuracy : ValDistanceType




Datatypes for Aeronautical Features

e <<datatype>> — basic data type that
specifies a pattern to use; usually used for
labels and identifiers

e <<enumeration>> — a fixed list of values,
such as the organizations associated with

\
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Associated Datatypes of Stereotype
<<datatype>>

<<datatype>>
ValDistanceType
(from AIXM Data Ty pes)

Aeronautical Information Exchange Model



Associated Datatypes of Stereotype

<<enumeration>> .

CodeRunwaySectionType
(from AIXM Data Types)

. s L& TDZ : string

* This list cannot be BGAIM - string
"< CL : string
" EDGE : string
" THR : string
"&DESIG : string
"GAFT_THR : string
"GDTHR : string
"GEND : string
"G TWY_INT : string
"@RPD_TWY_INT : string
"@TWY_HOLD_BAY : string
"&1_THIRD : string
"&2_THIRD : string
"&3_THIRD : string
I@OTHER : string

Aeronautical Information Exchange Model



Associated Datatypes of Stereotype
<<codelist>>

<<codelist>>
e The types of CodeObstacleAssessmentS urfaceTy pe
(from AIXM Data Types)
surfaces used for ., . Voo

"&i72_TO 1 : string

"&MA : string

FGFINAL : string
"&GPT_ENTRY_AREA : string
"&PRIMARY : string

" ZSECONDARY : string

" GZONE1 : string
" ZONE?2 : string
" &ZONE3 : string

Aeronautical Information Exchan_ge Model



Properties - Relationships

- Relationships are used to describe associations

to features or objects
All relationships have uni-directional navigability

o~ <<feature>>
isSituatedAt
Runway

.ASSOCiatiO Use U : (from Runway)

<<object>>
SurfaceCharacteristics

<<feature>>
Runway
(from Runway )
|8

— l_."""-,_
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Properties - Relationships

e Standard UML
association class Is “Nawaid

[&type : CodeNavaidService Type
used to descri be [&designator : CodeNavaidDesignatorType
[@landingCategory: CodelLandingAidCategoryType
[GoperationalStatus : CodeStatus NavaidType
[EflightChecked : CodeYesNoType

<<object>>
NavaidComponent
[collocationGroup : NoSequenceType
[@markerPosition : CodePositionInILSType
[&providesNavigableLocation : CodeYesNoType

<<feature>>
NavaidEquipment

[gdesignator : CodeNavaidDesignatorType
[Zname : TextNameType

[ZlemissionClass : CodeRadioEmissionType
@mobile : CodeYesNoType

[P magneticVariation : ValMagneticVariationType
[dateMagneticVariation : DateYearType
[BoperationalStatus : CodeStatusNavaidType
[ZflightChecked : CodeYesNoType

Aeronautical Information Exchan_ge Model



Naming Conventions

» Feature, Object and Choice names are written in
UpperCamelCase e.g. NavaidEquipment

e Simple property names (i.e. attributes) are
written in lowerCamelCase e.g. widthShoulder
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XML Schema Definition Language (XSDL)

 Member of the XML family of standards

XML schema is composed of pre-defined components:

— Primary components:
» Element declarations
 Attribute declarations
» Simple type definitions
« Complex type definitions
— Secondary components:




Datatype definitions:

— define AIXM features to encompass detailed aeronautical
domain information accurately.

Extension and restriction of datatypes:

— define and reuse datatype definitions within the schema.
Element and attribute declarations:

— define AIXM features.

Annotation and documentation:

— to enable users to understand the contents of the AIXM XSD
files.

Additional schema components:

— to incorporate the use of the Geographical Mark-up Language
(GML), and to make use of additional concepts available in
XSDL.

JAN maV]



AlXM is GML

 AIXM is an XML exchange standard based on a
subset of GML. Essentially:

— AIXM Features are GML features

— AIXM Objects are GML objects
— AIXM follows the GML object-property concept




e Consists of 28 core XSD schemas

e AIXM uses:

—Xlinks.xsd (as IS)

— A compilation of GML definitions from
the other GML core schemas in two
files:

o AIXM-AbstractGML-ObjectTypes.xsd
e gml4aixm.xsd

JAN maV]
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