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Topics

« GML Is defined using XSDL

e« AIXM XSDL is defined based on
constraints from GML
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UML Model XSD files XML files HTML view

AlXM is modelled using UML
— UML Features are GML Objects
— UML Objects are GML Objects

Scripts within the UML model are used to generate XSD files.
These files act as schema definitions for the AIXM data
— The AIXM-AbstractGML-ObjectTypes.xsd, gml4aixm.xsd, and xlinks.xsd
files encode XML to be validated using the GML namespace.
The AIXM data is defined as XML files
— GML data

Software (Java, XSLT, etc) is used to transform the XML data

to HTML to be viewed by a browser
e S



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

A XM-AbstractGML-ObjectTypes.xsd

gml4aixm.xsd

S

l

xXlinks.xsd
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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
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Object Property Model

« No GML object may be the immediate
child of a GML object - no element may be
both a GML object and a GML property

e An association between two features (or a
feature and an object) Is implemented over
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GML

» Configured using the object-property model

A GML object corresponds to an AlXM Feature
— Modelled as UML objects and features and as XSDL
elements
A GML property corresponds to AlXM Feature
Attributes
— Modelled as UML attributes and as XSDL elements
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XSDL components used to encode AIXM as GML

e Elements
— AIXM Features and Objects
— AIXM UML relationships

e Attributes
— In AIXM datatypes

 Named Model Groups (for elements; <group/>)
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GML Geometry in AlXM
Cune Point Surface
|

[ |
/\ /\

<<object>> <<object>> <<object>>
ElevatedCurve ElevatedPoint ElevatedSurface

<<group>>
ElevatedProperties

- elevation

- verticalExtent

- geoidUndulation
- verticalDatum

- verticalAccuracy
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Property

Definition

Value Domain

Elevation

The vertical distance to the highest
point on the geometry from
Mean Sea Level.

Vertical Distance with Unit of
Measurement (FT, M)

verticalExtent

The height of the geometry
measured from the highest point
on the geometry to the lowest
point on the geometry.

Vertical Distance with Unit of
Measurement (FT, M)

geoidUndulation

A distance separating the geoid and
the ellipsoid at that position. In
respect of WGS-84 geodetic
datum, the difference between
the WGS-84 ellipsoidal height
and geoidal height represents
geoidal undulation.

Vertical Distance with Unit of
Measurement (FT, M)

verticalDatum

Attribute to take the "Vertical Datum"

(viz. the tide gauge to determine
MSL - for example,
"AMSTERDAM GAUGE",
"NEWLYN" etc.).

Text value of vertical datum

verticalAccuracy

The vertical distance from the stated
elevation within which there is a
defined confidence of the true
position falling

Vertical Distance with Unit of
Measurement (FT, M)

V]




Rules for the design of GML schemas

e Declare a target namespace
e Import core schemas from GML

 GML properties declared as

— Global elements
— Local elements within object content model




Rules for the design of GML schemas

» Abstract features are used to distinguish
XSDL elements defining AIXM UML
features from those used for other aspects
of AIXM (e.g. UML associations)

— GML objects derive from abstract type
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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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GML
attributeGroup

VerticalStructure element

CSType complexType
with TimeSlice element of
type VSPropertyType

\ VSPropertyType complexType

GML
AbstractTimeSlice

References VSTimeSlice

l

VSTimeSlice complexType

A 4

GML nillable attribute

4

References Property Group

b

o

of UML Attributes

AN

VSPropertyGroup
group:

*has elements of
complexType
extending a base
AIXM type and
referencing a GML
attribute

*has elements for
UML associations




VerticalStructure XSD

» <element name="VerticalStructure ... AIXM VStype ...
GML substitutionGroup>
e <complexType name="VSType">
— <element name=“TimeSlice” AIXM VSProperty type>
e <complexType name="VSPropertyType">
— <element ref="VSTimeSlice”
— <attributeGroup ref= a GML attributeGroup/>

b
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e <group ref="VSPropertyGroup"/>

— <element name="UML Attribute” minOccurs="0"
{maxOccurs default is 1}>
e <complexType>
— Extension of a base AlIXM type
— Attribute name="nilReason” type from GML
— ....repeated format for all UML attributes in this UML
class

— Element declarations for UML associations using
minOccurs and maxOccurs to define UML multiplicity
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VerticalStructureTimeSliceProperty Type
references a GML attributeGroup

<complexType name="VerticalStructureTimeSlicePropertyType'=
<gequence=
<element ref="aixm:VerticalStructureTimeSlice"/>
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gml:OwnershipAttributeGroup

<xsd:attribute Group name="Ownership AttributeGroup"=>
<xzd:annotation=
<xsd:documentation-Encoding a GML property inline vs. by-reference
shall not imply anvthing about the “ownership” of the contained or
referenced GML Object, 1.e. the encoding style shall not imply any “deep-
copy” or “deep-delete” semantics. To express ownership over the
contained or referenced GML Object, the gml:Ownership AttributeGroup
attribute group may be added to object-valued property elements. If the
attribute group 1= not part of the content model of such a property element,
then the value may not be “owned” .the value of the owns attribute 1s
"true", the existence of mline or referenced object(s) depends upon the
existence of the parent object.
</xsd:documentation=
</xzd:annotation=>
<xsd:attribute name="ownsg" tvpe="boolean" default="false"/ >
</xzd:attribute Group=
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VerticalStructurePropertyGroup references
GML NilReasonEnumeration

< 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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gml:NilReasonEnumeration
union simpleType

<xsd:sumpleTyvpe name="NilR easonEnumeration"-
<xed:union>
<xad:sunpleType=
<xsd:restriction base="string"=
<xsd:enumeration value="mapplicable"/>
<x8d:enumeration value="migsmg"/>
<xsd:enumeration value="template"/>
<xsd:enumeration value="unknown"/-
<xsd:enumeration value="withheld"/>
</xad:restriction>
</xsd:sumpleTvpe=
<xed:sumpleType=
<xad:restriction bage="string">
<xsd:pattern value="other:\w{2,}"/>
</xsd:restriction>
</xsd:smmpleTvpe>
</xsd:union=
</xed:sumpleTvpe=
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gml:AbstractTimeSlice

<xsd:element name="AbstractTimeSlice" type="gml: Abstract TimeSliceType"
abstract="true" substitutionGroup="gml: AbstractGML ">
<xsd:annotation>
<xsd:documentation>To describe an event — an action that occurs at an
mstant or over an interval of time — GML provides the
gml: AbtractTimeSlice element. A timeslice encapsulates the time-varying
propetties of a dynamic feature -- it shall be extended to represent a time
stamped projection of a specific feature. The gml:dataSource property
describes how the temporal data was acquired.gml: AbstractTimeSlice
instance 15 a GML object that encapsulates updates of the dynamic—or
volatile—properties that reflect some change event; it thus includes only
those feature properties that have actually changed due to some
process.: AbstractTimeSlice basically provides a facility for attribute-level
time stamping, in contrast to the object-level time stamping of dynamic
feature instances. time slice can thus be viewed as event or process-
oriented, whereas a snapshot is more state or structure-oriented. A
timeslice has richer causality, whereas a snapshot merely portrays the
status of the whole.
</xsd:documentation>
</xsd:annotation>
</xsd:element>
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gml:AbstractTimeSliceType

<xed:complexType name="Abstract TimeSliceTvpe" abstract="true">
<xed:complexContent>
<xed:extension baze="gml: Abstract GML Type"=>
<xsd:sequence>
<xed:element ref="gml:validTune"/>
<xad:element ref="gml:dataSource" mmOccurs="0"/>
</xed:sequence=
</xsd:extension=
</xzd:complexContent>
</xad:complexTvpe=

<xzd:element name="dataSource" tvpe="gml:StringOrRefType">
<xsd:annotation=

<xsd:documentation=Evidence 1s represented by a sunple gml:dataSource
or gml:dataSourceReference property that indicates the source of the
temporal data. The remote link attributes of the gml:dataSource element
have been deprecated along with 1ts current tvpe.</xsd:documentation=
</xsd:annotation=

</xad:element=
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In-line versus external references in GML

 GML allows for two types of definitions for
properties (UML attributes):

— In-line; 1.e. internal definition

— External, using xlinks




gml:AbstractObject

<x3d:element name="AbstractGML" tvpe="gml: Abstract GMLType" abstract="true"
subshitutionGroup="gml: AbstractObject">
<xzd:annotation=
<xed:documentation=The abstract element gml: Abstract GML 1z “any
GML object having identity”. It acts as the head of an XML Schema
substitution group, which may include any element which 1s a GML
feature, or other object, with 1dentity. This 18 used as a variable in content
models in GML core and application schemas. It 18 effectively an abstract
superclass for all GML objects.
</xsd:documentation>
</xsd:annotation>
</xsd:element>

<xsd:complexType name="AbstractGML Type" abstract="true">
<xsd:sequence>
<xsd:group ref="gml: StandardObjectProperties" />
</xsd:sequence>
<xsd:attribute ref="gml:1d" use="required"/>
</xsd:complexType=>
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Use of XSDL anyType in GML/AIXM

<xzd:element name="AbstractObject” abztract="true"=
<xzd:anmotation=
<xsd:documentation=This element has no type defined, and iz therefore
umplicitly (according to the rules of W3C XML Schema) an XML Schema
anyType. It ig uged as the head of an XML Schema subgtitution group
which unifies complex content and certain simple content elements used
for datatypes m GML, mcluding the gml: AbstractGML substitution
group.</xsd:documentation=
</xgd:annotation=
</xsd: element>
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gml:AbstractGMLType

<xsd:complexType name="Abstract GML Type" abstract="true">
<xsd:sequence>

<xsd:group ref="gml: StandardObjectProperties"/>
</xsd:sequence>
<xsd:attribute ref="gml:1d" use="required"/>
</xsd:complexType>

<xsd:group name="StandardObjectPropertieq">
<xsd:sequence>
<xsd:element ref="gml:metaDataProperty” minOccurs="0"
maxOccurs="unbounded"/>
<xsd:element ref="gml:description" minOccurs="0"/>
<xsd:element ref="gml:descriptionReference"” minOccurs="0"/>
<xsd:element ref="gml:identifier" minOccurs="0"/>

<xsd:element ref="gml:name" minOccurs="0"
maxOccurs="unbounded"/>

</xsd:sequence>
</xsd:group>
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Xlink

A member of the XML family of languages
e Used to link xml documents
o Allows for




XSDL ldentity Constraints

e Xlink is Implemented in GML using identity
contraints

— Unique identification of an xml tag
— Enable connection to external resources

B
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xlinks

* An example in a notional instance document:
— <Runway gml:id="A1">

<attributeGroup name="simpleLink">
<attribute name="type" tvpe="string" fixed="sunple" form="qualitied"/>
<attribute ref="xlink href" nse="optional"/>
<attribute ref="xlink:role" use="optional"/~

<attribute ref="xlink:arcrole" uze="optional"/>

<attribute ref="xlink:title" nze="optional"/~

<attribute ref="xlink:show" nuze="optional"/>

<attribute ref="xlink actuate" uze="optional"/>
</attribute Group=>
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VerticalStructure XSD

&ll fized (whether termporary
or parranent] and mobile
objects, or parts thereaf that
extend abowve the surface of
thie Earth, Those wertical
structuras that are located on
an area intended for the
surface mowvernent of aircraft
of that extend abowve a
defined surface intendad to
pratect airceaft in Aight are
considerad obstacles,
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aixm:VerticalStructureType

—_

attributes

Prowided For convenience in the construction

of this

application scherna, particulathy when it

iz desired to define types

derived by restriction, Derivation by
restriction requires that all

components that are uzed unchanged
are copied down inta the new type

definition, Az an alternativa to including

elernent declarations For all
the standard object propetties, a one
line referance ta

airrniStandardObjectProperties may be

used instaad, Only those standard
GML Feature properties that will HOT
be deprecated in GML w3,2 are
maintained, This therafare axcludas
gralirmetalrataProperty .

—(aixm:StandardAIHMFea’turePerer‘tiesE—@ -------------- I

The global unique identifier
of the ATEM Feature
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Technology Relationships

UML GML XSD
Feature Object Element
Object Object Element
Choice Object Element
Datatype Object Datatype
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