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 Examples of AIXM xml data

e QOverview of XML Schema Definition
Language (XSDL)
— Schema components
— AIXM use of XSDL

 Examples from the AIXM 5 RC2 xsd files

— Representative XSDL datatypes

— VerticalStructure (a generalization on
structures that includes obstacles)
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General Scheme

e AIXM is modelled using UML
* Scripts within the UML model are used to
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Sample AIXM Data: Runway

<7xml version="1.0" encodng="UTF-§"7=
<Runway xmlng=http //'www.aixm. aero/schema/s.0 xmlnz: gml="http ://www.opengis.net/gml/3.2"
amlng xlinl="http:/www.w3.org/ 1999/ xlink" xmlng: xe="http://www.w3.org/200 1/ XMLSchema-instance"
ssischemalocation="http://www. aixin. aero/schema/5.0 AIXM Feature xsd" gmlid="R007"=
<gml:1dentifier codeSpace="http://www.eurocontrol.int/geoaeronet"=005</gml:1dentifier=
<timeSlice>
<RunwayTimeSlice gml:1d="RTS001">
<gml:validTime=
<gml: TimeP eriod gml:1d="RTP001"=
<gml:beginPogition=2007-07-28T00:00:00</gml:begmPosition=
<gml:endPosition mdeterminateP ozition="mnknown"/=
</gml:TimePeriod=
</gml:validTime>
<interpretation=B ASELINE</interpretation=
<designator=4R.-221L</designator=

<type=RWY</type=>
<igSituatedAt AurportHeliport xlink: luwef="KORD"/=
</RunwayTimeSlice>
</timeSlice>
</Runway=
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Sample AIXM Data: Runway Element

<7xml version="1.0" encoding="UTF-§"7=
<RunwayElement xmlons="http://www.amxm. aero/schema/5.0" xmlnsz: gml="http://www.opengis.net/gml/3.2"
smlng xlinl="http :/www. w3, org/ 1999/ xlink" xmlns:xs="http:// www.w3.0rg/2001/XMLSchema-instance"
zatechemaLocation="http//www. aixim. aero/schema/’s.0 ATXM Feature. xzd" gmlid="RE007"=
<gml:identifier codeSpace="http://www.eurocontrol int/ geoaeronet"=007</gml:identifier=
<timeSlice>
<RunwayElementTimeSlice gml:id="RETS001">
<gml:validTime=
<gml: TuneP eriod gml:id="RETP001"=
<gml:beginPosition=2007-07-28T00:00:00</gml:beginPosition=
<gml:endPosition indeterminateP ozition="unknown"/=
</gml:TimePeriod=
</gml:validTime=
<interpretation=B ASELINE=/interpretation=
<type>NORMAL</type>
<hasSurfaceDescribedBy=
<SurtaceCharacteristics>
<compogition=CONC</composition=
</SwtaceCharacteristics™
</hagSurfaceDescribed By>
<1gPartOf Runway xlink:href="4R-22L"=</1sPartOf Runway=>
{Additionzl GML definitions and GML coordinates }
</RunwayElementTimeSlice>
</timeSlice=
</RunwayElement=
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Sample AIXM Data: Runway Element

<hasExtent>
<ElevatedSurface cmlid="ES001" srsName="urn:epsgvo.5:coordmateReferenceSystem:4269""=
<gml:polygonPatches=
<gml:PolygonPatch=
<gml:exterior=
<gml:LinearRing>
<gml:coordinates=-87.8795265782254.41.9698003501987,651.27344150039
-87.87994748550595,41.9700663191425,651.273441 50039 -87.87999630654897 41.97002785314475.,652.972435898507
-837.8808430492435,41.9693016267736,049.226670927728 -57.88180698291891.,41.9684371241979.,649. 226670927728
-87.88250298067306,41.9678557515165,649. 226670927728 -87.8829610479795,41.9675218871119.,649. 226670927728
-37.8858038540935,41.9650751488937,648.708715624535 -87.8907950031715,41.9609151950727.,6458.93243908077
-87.8918048484497 41.9600651415294,650.639626211846 -87.8944680255995,41.9578158584235,653.186491436684
-37.8957452683008.41.9567396339314,653.1864914306684 -§7.8957540962946,41.9567300338687.,653.00227082702
-87.8987167388075,41.9542318492235,658.19220788276 -87.8995901580705,41.9534827648445,658.19220788276
-87.8996523608811.41.9534373712324,660.009887 346948 -8§7.8992428139882,41.95316946061127.,659.154793686593
-87.8795265782254,41.9695003501987,651.27344150039
</gml:coordinates=
</gml:LinearRing=
</gml:exterior=
</gml:PolygonPatch=
</gml:polygonPatches=
</ElevatedSurface>

</hasExtent>
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AlXM 5 Release Candidate 2 (RC2) xsd files

&5 <element name="AirportHeliport” type="aixm AirportHeliportType" subbstitutionGroup="ai

(] <annotati
(=] i s, installat
part for the
<fdocumentation=
T = ] = =documentation=
XsDL N-amESPaCE & i <Rule=For every aerodrome/heliport there must be st least one postal address ¢
i E <Source=AlXM</Source>
<fsimpleType> | | <EAD>BweEAD»
= =complexType name="valDepthType"> [ | <fule» g T
1 =simpleContent= I AIXM_BaSIGMESSage.XSd
4:1; i =annotations [
; { =documentation/s 4
B <fannotation> \'L:
> =extension base="aixy &
i =attribute name="u} 1 i
B =jextension: T 7 ] : Se="anm AirportHeliport TimeSlicePrapes
i <!sh11pieCot:te:b Locally in - | - " - e
- =lcomplexType= 1% v = -
T =simpleType name="CodeContaminationType"= AlXM_Da‘taType&xsd F
& | «annotation» B
i =documentation/> > =complexType name="AirportHeliportTimeSliceProperty Type">
| =element ref="abm: AirpoHolsedtineslice” gmMalxm.xsd
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AlXM 5 Release Candidate 2 (RC2) xsd files

Dependencies

XSDL Namespace

Locally in
AIXM_DataTypes.xsd

Locally in
AIXM_Feature.xsd

AlIXM_BasicMessage.xsd

l

| AlXM-AbstractGML-ObjectTypes.xsd

gml4aixm.xsd

S

l

xXlinks.xsd
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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:




Distinction between Global and Local components

« XSD components that are the children of the schema
component are global components, and those lower in
the schema hierarchy are local components:

— <schema>
— <global component>
— <local component>

—— _‘_::‘____
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Children and Character Data

« Some XML schema components can contain other
components, referred to as children. The XML will read
like:

— <parent>
—  <child>
—  </child>




XSDL Datatype Definitions

» Not to be confused with the <<Datatype>> class in UML

» Three types of XSDL datatypes in AIXM:
— Datatype <<datatype>>
— Datatype <<enumeration>>
— Datatype <<codelist>>

e XSDL datatypes can be




What IS an XSDL datatype?

 An XSDL datatype is defined as a three-tuple,
and is composed of a value space, lexical
space, and facets

— Datatype = (value space, lexical space, facets)

» The value space of a datatype defines the set of
values that are allowed for a datatype.

Aeronautical Information Exchange Model
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 The lexical space of a datatype defines the “valid
literals for a datatype [Part 2, Section 2.3]." A
literal IS a specific way in which a datatype is
expressed.

— For example, the simple datatype time may include
an optional time zone indicator.

— Time specified as 12:00 AM, or as 12:00 AM EST is
said to be expressed as two types of literals

— These literals are in the set of literals that define the
lexical space of the simple datatype time.

JAN maV]



e Datatypes facets are used to constrain the
value space of an XSDL datatype. There
are two types of facets:

— Fundamental, such as applying the numeric

facet to a datatype. Fundamental facets are
not used In AIXM.

— Constraining, such as applying the minimum
and maximum integer value to the simple
XSD datatype byte using the facets
mininclusive

JAN maV]



XSDL Simple Type Definitions :
UML <<codelist>>

<xsd:simpleType name="CodeProcedureCodingStandard Type">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="ARINC-424-15">
<xsd:annotation>
<xsd:documentation=></xsd:documentation=
</xsd:annotation=
</xsd:enumeration=
<xsd:enumeration value="ARINC-424-18">
<xsd:annotation>
<xsd:documentation></xsd:documentation=
</xsd:annotation>
</xsd:enumeration=
<xsd:enumeration value="PANS-OPS" />
</xsd:restriction>

</xsd:sumpleType= U M L <<C0de I iSt>>
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XSDL Complex Type Definitions

 SimpleType and ComplexType XSDL datatypes can be
extended in two ways:
— By restricting the definition of the datatype, using the restriction tag.
— By extending the definition of the datatype, using the extension tag.

e The resulting derived datatype from SimpleType and
ComplexType XSDL datatyJJes IS a ComplexType XSDL
datatype if an attribute is added.

<complexType name="ValDistanceType'">
<sumpleContent>
<annotation>
<documentation/>
</annotation>
<extension base="aixim:ValDistanceTypeBase">
<attribute name="uom" type="aixm:UomDistanceType" use="required"/>
</extension>

‘ </simpleContent>

</complexType> U ML <<d atatype>>




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 5 Release Candidate 2 (RC2) xsd files

Dependencies [ xSDL Namespace

Locally in
AIXM_DataTypes.xsd

IXM_Feature.xsd

AlIXM_BasicMessage.xsd / gml4aixm.xsd
| AlXM-AbstractGML-ObjectTypes.xsd Xlinks.xsd
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Associated Datatypes of Stereotype
<<datatype>>

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

<complexType name="ValDistanceType">
<simpleContent>
<annotation>
<documentation/>

</annotation>

2XTen YN

....__‘_\_\_‘_ . - e
.
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Associated Datatypes of Stereotype

<<enumeration>>

<<enumeration>>

CodeRunwaySectionType
(from AIXM Data Types)

e This list cannot be
expanded

1 TDZ : string
LAIM : string
"iCL : string

" EDGE : string
"G THR : string
"GDESIG : string
"GUAFT_THR : string
"ZIDTHR : string

"GEND : string

G TWY_INT : string
"GRPD_TWY_INT : string
"GTWY_HOLD_BAY : string
"&1 _THIRD : string
"&2_THIRD : string
"3 _THIRD : string
"$OTHER : string
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CodeRunwaySectionType

<simpleType name="CodeRunwaySectionType">
<annotation>
<documentation/>
</annotation>
<restriction base="xsd:string">

\/ 1) =_> --""‘m__\_
e —
e —

- e,
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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
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CodeObstacleAssessmentSurfaceType

<simpleType name="CodeQbstacleAssessmentSurfaceType">

<union
memberTypes="aixm:CodeObstacleAssessmentSurfaceType_base

xsd:string"/>
</simpleType>
<simpleType name="CodeObstacleAssessmentSurfaceType_base">
<annotation><documentation/></annotation>
<restriction base="xsd:string">

\-"‘\-\.\_\\
‘ﬂ?:::___"_“_-:__ﬂ“h__
._._\_\_‘_h_:-, — —_
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VerticalStructure includes Obstacles

[@name : TextNameT ype

[Sitype : CodeVerticalStuctureType

[Zlconstruction Status : CodeStatusConstructionType . .

[Zmaterial : CodeMaterialType isActiveBy <<object>>
[@markingPattern : CodeVertical StructureMarkingType Timetable
[@markingFirstColour : CodeColourType (from Time Management)
[@markingSecondColour : CodeColourType

[@markingICAOStandard : CodeYesNoType

[&group : CodeYesNoType

<<feature>>
<<objedt>> Vertical StructureLighting

Vertical StructurePart [Zlighted : CodeYesNoType

<<feature>> 01 [BverticalExtent : ValDistanceType [ZlightingICAOStandard : CodeYesNoType

MarkerBeacon [BverticalExtentAccuracy : ValDistanceType [Zstatus : CodeStatusOperationsType
(from Navaids Points)

<<choice>>
Vertical StructurePartGeometry <<object>>
LightElement
(fromShared)
[&colour : CodeColourType
[@intensity : CodeLightintensityType
[@type : CodeLightSourceType
[@status : CodeStatusOperationsType
<<object>> <<object>> <<object>>
ElevatedSurface El evatedCurve ElevatedPoint
(from Geometry) (from Geometry) (fromGeometry)
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AlXM 5 Release Candidate 2 (RC2) xsd files

Dependencies

XSDL Namespace

Locally in
AIXM_DataTypes.xsd

o, T

AlIXM_BasicMessage.xsd / gml4aixm.xsd
| AlXM-AbstractGML-ObjectTypes.xsd Xlinks.xsd
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VerticalStructure element

<anmnotatio

<documentation=All fixed (whether temporary or permanent) and mobile
objects, or parts thereof that extend above the surface of the Earth. Those
vertical structures that are located on an area intended for the surface
movement of aircraft or that extend above a defined swface intended to
protect aircraft in flight are considered obstacles.</documentation™
</annotation>
</element=
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VerticalStructureType
and reference to the TimeSlicePropertyType

<complexType name="VerticalStructureType"=

<complexC =
<extension base="aixm:Abstract ATXMF e@'
<sequen

<element name="timeSlice"
type="aixm:VerticalStructureTimeSlicePropertyType"
maxOccurs="unbounded"/=
</sequence=>
</extension=
</complexContent>

</complexType=

<complexType name="VerticalStructureTimeSlicePropertyType'=
<gequence=
<element ref="aixm:VerticalStructureTimeSlice"/=
</sequence=

<attributeGroup ref="gml:Ownership AttributeGroup"

</complexType=
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complexType definition for
VerticalStructureTimeSliceType

<element name="VerticalStructureTimeSlice"
o icalStiuctureTi i u
”.Ilr:’

ubstitutionGroup="gml: AbstractTimeSlice

<complexType name="VerticalStructureTimeSliceType"
<complexContent>

<extenzion base="aixm:AbstractAIXMTimeSliceType'"=

<gequence=

<group ref="aixm:VerticalStructurePropertyGroup"/=
<elem 1 =1
maxOccurs="unbounded"=
<complexType=

<gequence=

<element ref="aixm: AbstractVerticalStructureExtension"/=

</se =
<attributeGroup re%"gml:DwnershipAﬂr@
</compl

</element>
</sequence=
</extension=
</complexContent>

</complexType>
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How XSDL is used to encode AIXM UML attributes
VerticalStructurePropertyGroup

< group name="VerticalStructur ePropertyGroup'=
<gequence=
<element name="name" nillable="true" minOccurs="0">

<annotation=
<documentation=The name of the vertical structure, if
applicable.</documentation=
</annotation=
<complexType=

<simpleContent=

<extension baze="aixm: TextNameType'=

fype="gml:NilR easonEnumeration"/=

</exXtenstotn

=/simpleContent=
</complexType=

</element=

{ Additional 3XSDL elements uged to define ATXNM TUML attributes }

<element name="isActiveBy" type="aixm:TunetablePropertyType"

minOccurs="0"/=

{ Additional XSDL elements uzed to define ATXM UML associations }

</gequence=
</group=
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VerticalStructure UML feature

« The VerticalStructure e e
feature IS an XSDL (from Obstacle)

Igname : TextNameType
ltype : CodeVerticalStructureType
IconstructionStatus : CodeStatusConstructionType
Imaterial : CodeMaterialType

I¢markingPattern : CodeVerticalStructureMarkingType
FemarkingFirstColour : CodeColourType
FemarkingSecondColour : CodeColourType
FemarkinglCAOStandard : CodeYesNoType

I&group : CodeYesNoType

element
e Its UML attributes are

<<object>>
Timetable
(from Time Managem ent)

" gworkingHours : CodeTimetable Type
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How XSDL is used to encode AIXM UML choice classes
VerticalStructurePartPropertyGroup

<complexType name="VerticalStructurePartPropertyType"=
<gequence=

<element ret="aixm:VerticalStructurePart"/~
</zequence=
<attributeGroup ref="gml:Owrership AttributeGroup"/=

</complexType=

<element name="VerticalStructureP art" type="aixm:VerticalStructurePartType'=
<annotation=
<documentation=A part of the vertical structurgfhat can be represented as pomt,
line or polygon with vertical extent.</docuy
</annotation=

</element>

<complexType name="VerticalStructurePartType'=
<gequence=
<group ref="aixm:VerticalStructurePartPropertyGroup" /=

<€ = ="tnbounded"=
<complexType=
<gequence=
<element ref="aixm:Abstract VerticalStructurePartExtension” /=
</gequence=

</complexType=
</element>

</gequence=
</complexType=
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How XSDL is used to encode AIXM UML choice classes
VerticalStructurePartPropertyGroup

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

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

<complexType name="AbstractExtensionType'" abstract="true"=

<con
<extension base="aixm:AbstractODbj e@
</complexContent=

</complexType=
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How XSDL is used to encode AIXM UML choice classes
VerticalStructurePart

<group name="VerticalStructurePartPropertyGroup'=
<gequence=
<element name="verticalExtent" nillable="true" minOccurs="0"=>
{ XSDL element definitions for UML attributes }
</element=
{Additional XSDL element to encode a second UML attribute}
<choice>
<element name="hasPomtShape"
type="aixm:ElevatedPointPropertyType" minOccurs="0"/>
{Additional XSDL elements to encode the other two choices}
</choice=
<element name="hasAnnotations" type="aixm:NotePropertyType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence=
</group=
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VerticalStructurePartGeometry
UML choice

e The
VerticalStructurePart
feature i1s an XSDL
element

Aeronautical Information Exchange Model

<<object>>
VerticalStructurePart
from Obstacle)

[ g\erticalExtent : ValDistanceType
[ &\erticalExtentAccuracy : ValDistanceType

+horizontalProjection

<<choice>>
VerticalStructurePartGeometry
(from Obstacle)

<<object>>

Elevated Point

(from Geometry)
I glelevation : ValDistanceVerticalType
" glgeoidUndulation : ValDistanceSignedType
" g\erticalDatum : CodeVerticalDatumType
" gherticalAccuracy : ValDistanceType




Summary

e Described XSDL for
— Representative AIXM UML datatypes

— Representative AIXM UML classes
« Feature (dynamic, use time slices)
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