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1 Scope

1.1 Introduction

The purpose of this document is to describe how the AIXM UML model can be extended to

support the needs of a particular Community of Interest (COI):

v Define messages that are necessary and eventually restrict the content of these
messages to a sub-set of the AIXM features;

v' Extend existing AIXM features with new attributes or associations or define new
features, which are only relevant for that community.

The UML to XML Schema conversion for extensions is illustrated using a series of examples

from the AIXM 5 Application Schema extensions.

1.2 Background

The AIXM conceptual model and data standard are maintained as a UML model. AIXM was
developed to be extendable allowing greater flexibility for international use. Each feature
and codelist may be extended to meet individual needs of the AIXM Community of Interest
(Col).

If you are not familiar with the AIXM UML to AIXM XSD mapping document please review
before reading this document. A good understanding of the mapping document will help to
understand AIXM extensions.

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 <<f eat ur e>>. 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.

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

Some classes are marked as <<choi ce>>. 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.

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.
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0 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

0 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

The UML model lists the datatypes that are used throughout the AIXM. These are given one
of the two following stereotypes:
* <<datatype>> - This is basic data type that specifies a pattern to use.
» <<codelist>> - This is a data type which codes a predefined list of values. The
<<codelist>> includes the value OTHER which can be expanded with some free text
in uppercase (“OTHER:MY_VALUE”").to support un-supported values.

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

<<feature>>
Navaid

wtype : CodeNavaidServiceType

wdesignator : CodeNavaidDesignatorType
<name : TextNameType

«landingCategory : CodeLandingAidCategoryType
woperationalStatus : CodeStatusNavaidType
wflightChecked : CodeYesNoType

0.*

<<object>>
NavaidComponent

wcollocationGroup : NoSequenceType — | isComposedOf

emarkerPosition : CodePositionInILSType
szprovidesNavigableLocation : CodeYesNoType

0.% |, +navaidEquipment

<<feature>>
NavaidEquipment

wdesignator : CodeNavaidDesignatorType
wname : TextNameType

wemissionClass : CodeRadioEmissionType
zzmobile : CodeYesNoType
gmagneticVariation : ValMagneticVariationType
gzmagneticVariationAccuracy : ValAngleType
szdateMagneticVariation : DateYearType
goperationalStatus : CodeStatusNavaidType
wflightChecked : CodeYesNoType

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.

Important Note: Inheritance is supported only from “Abstract” cla sses. The UML to
XSD scripts do not support the inheritance from non-Abstract classes. The “extension”
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mechanism, explained in this document, gives the possibility to extend an existing AIXM
class with new properties, with the advantage that the extended class remains valid against
the core AIXM schema.

1.3 Objective

The core AIXM model provides the definition of standardised aeronautical information
features. In order to use AIXM for a specific application, a Community of Interest (COI) will
have to agree upon how instances of AIXM features are to be exchanged and
communicated in the community. This can be accomplished by either using a pre-defined
Web Service (such as WFS), which enables the direct provision of individual AIXM features
or collections of AIXM features or by defining custom AIXM messages with specific
properties and encompassing a selected list of AIXM features.

In the definition of the AIXM Application Schema, the COI might also want to extend the
core AIXM with additional properties and features. Some principles that regulate such
extensions include:

» An extension of an existing AIXM feature should remain valid against the definition of

the core AIXM XSD element with the same name (for that purpose, the
AbstractSomeFeatureExtension element is provided in the core AIXM XSD). A
consequence is that it is not possible to extend <<datatype>> classes. Only
<<codelist>> may be extended.

» An additional feature and objects shall follow the core AIXM modelling conventions
(stereotypes, naming, data types, etc.)

Important Note: It is under the responsibility of the COI to ensure that the extensions do not
duplicate features and properties that already exist in the core model. When such
extensions are defined, the COI might want to share it with the global AIXM community. For
this purpose, the application schema can be made available through www.aixm.aero.

1.4 References

Geographic Information — Spatial Schema. 1SO 19107. First Edition, 2003-05-01
ISO 19136:2007 - Geographic information -- Geography Markup Language (GML)
UML 2.0 In a Nutshell. Dan Pilone. O’Reilly Media Inc. 2005.

AIXM UML to XML Schema Mapping, www.aixm.aero (see Downloads)

AIXM Temporality Model, www.aixm.aero (see Downloads)

arwnNpE
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2 Extending AIXM Features / Objects

2.1 UML Package for Extensions

To extend AIXM, a new package must be created under the AIXM Application Schemas
package. This package will contain all the information you need for your extension.

2.1.1 Package Structure

Different types of sub-packages are used to control the generation of appropriate XML
schemas (XSD). The Extension sub-package contains the extensions to AIXM Core
features and objects. If the extension requires new data types, then a second sub-package,
the Extension Data Types, is created containing any new data
types and codelists needed. The final sub-packages that are
needed are the message packages. Multiple packages may
be required based on the number of different message
schemas needed. Most Application Schema Packages will
have at least one request package and one response
package.

—-&7 FPP Fix
+-[_7 Fix Extension
+-[_7 Fix Extension D atatypes
+-[_7 Fix Holding Data
+-[_7J Fix Holding Data Fecord

2.1.2 Package Specifications and Namespaces

The extension package must have the appropriate XSD tool attributes set so the script can
generate the namespaces correctly. Below is an example of how these attributes are set for
the Fix Holding Data sub-package.

EdPackage Specification for Fix Holding Da 21xl| There are five properties that are needed for
Gereral | Detal | Fies MOF | JoR | uML each new Application Schema package being
HsD | Ecore | Il used to generate XML Schemas. These

Sat EditSet | properties are highlighted below with the

todel Properties Source as ‘Override’.

* | M arme | Yalue | Source |
targetM amespace hitp: /A faa, gov/FPP/fiwes  Override . .
targeth amespacePref fi Overiide To modify the value of these properties, open
Jreen oo the Package Specification and navigate to the
elemertFormDefault  qualified Dverride XSD tab. The targetNameSpace and

ibuteF ormbefaul lifie:d QOwerrid .
e R il targetNamespacePrefix property values are
il oo determined by the COI and used in
membertlames Drefaul accordance with other related schemas and
globalE lement Drefault . . . . .
e T Ee Diefaul will determine if an external import is included
anonymouzFole Drefault or Imported
typeD erivation Drefault .
substitutionGroup Def]aullr I
bopeSuff Def{class Logica . .
et Defak Additionally, denote the generateFilename
elermentt amehd apping [refault H H
eePmiiveTyoes o property as applicable so the schema is
generate;?iscategow ot ok Datasd gefau_g named consistently each time it is generated
generater lename =M 14_MAolding_LYata. Xz SWEMmde Wlth the UML to XSD Scnpts_
Qvenidel Default | Eewert |

0K I Cancel | Lpply | ﬁrowse'| Help |

Edition: 1.1 Page 4 of 25
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The following was generated for the Fix Holding Data Application Schema package.
<schema xmlns:fix="http://www.faa.gov/FPP/fixes "
xmins="http://www.w3.0rg/2001/XMLSchema "
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema "
xmins:gml="http://www.opengis.net/gml/3.2 "
xmins:xlink="http://www.w3.0rg/1999/xlink
xmins:aixm="http://www.aixm.aero/schema/5.1
xmlIns:dpshare="http://www.faa.gov/avnis/shared
targetNamespace="http://www.faa.gov/avnis/fixes
elementFormDefault="qualified "
attributeFormDefault="unqualified ">

2.2 UML Extension Package

2.2.1 Overview

A feature or object may be extended by creating a class with the same name as the core

AIXM feature and giving it a stereotype <<extension>>. This new class can contain:

v" New attributes

v" New associations. Important Note: if a core AIXM class is involved, the navigability of
the association should always be from the <<extension>> class towards the core AIXM
class.

In addition, it is possible in extensions to create declare totally new classes (features and

objects), that do not extend existing AIXM Core classes. The only rule is to follow the AIXM

UML modelling conventions described at the beginning of the document. This will enable the

script AIXM-FeatureGenerator.ebs to correctly generate the XML elements for these new

classes. This situation is not described in detail in this document because it does not require

any special action. Just follow the UML modeling conventions.

The example below shows the modelling convention used to extend the DesignatedPoint
feature. The example adds a new attribute to DesignatedPoint and a new relationship to a
new object called DesignatedPointNASUse.

<<feature>>
DesignatedPoint
(from Points)
wdesignator : CodeDesignatedPointDesignatorTyj...
«itype : CodeDesignatedPointType
wname : TextNameType

<<extension>>

<<object>> DesignatedPoint

DesignatedPointNASUse 0.* provides cairspaceDocket : TextDesignatorType

@designatedPointUse : COdeDeSig”atedPOi”tUSETy""+DesignatedPointNASUse * wcompulsoryReporting : CodeCompulsoryReportingType

printableVersionNumber : TextDesignatorType

Associations can also be created between new features or objects and AIXM Core features
or objects as depicted below in the association between AdverseAssumptionObstacle and
AirportHeliport. The new association should be created in the Application Schema package
and towards the AIXM Core Feature rather than an extension (if present). This action
ensures the relationship is represented properly in the XML Schema
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AIXM 5 AIXM version 5.1

AIXM Application Schema

<<feature>>
AdverseAssumptionObstacleArea

0.*

isSituatedOn 0.1

<<feature>>
AirportHeliport
(from Airport/Heliport)

wapplyAAOExemptArea : CodeYesNoType
SAAOExemptAreaRadius : ValDistanceType

isPositionedOn

0.1 +elevatedSurface

<<object>>
ElevatedSurface
(from Geometry )

@elevation : ValDistanceVertical Type
<geoidUndulation : ValDistanceSignedType
gverticalDatum : CodeVerticalDatum Type

g verticalAccuracy : ValDistanceType

+airportHeliport

&designator : CodeAirportHeliportDesignatorTy...
gname : TextiNameType
«locationindicatorlICAO : CodelCAOType
adesignatorlATA: CodelATAType

&type : CodeAirportHeliportType
ccertifiedICAO : CodeYesNoType
aprivateUse : CodeYesNoType
zcontrolType : CodeMilitaryOperations Type
fieldElevation : ValDistanceVertical Type
fieldElevationAccuracy : ValDistanceVertical Tyj...
gverticalDatum : CodeVerticalDatum Type
@magneticVariation : ValMagneticVariationType
@magneticVariationAccuracy : ValAngleType
@dateMagneticVariation : DateYearType
&magneticVariationChange : ValMagneticVariat...
areferenceTemperature : ValTemperatureType

G

<<extension>>
AirportHeliport

aserviceAReporting : CodeYesNoType
<WAASAvailable : CodeYesNoType

Use the approved rules for AIXM Core elements to produce new features or objects. Some
rules that apply to new extension classes are:

* The extension class stereotype must be <<extension>>.

» The extension class name for the extension must match the class you are extending.
(When using Rational Rose, it is possible to do that if you create a new class in the
navigation menu at the left and change the name of that class; only afterwards drag
and drop the class on the diagram.)

* The extension class must be a specialized class extending the matching base class.

* The extension class attributes are added to the extension class the same as they
would a regular AIXM class (Data Types are discussed later in this document).

2.2.2 XML Schema Generation

Use the AIXM-FeatureGenerator.ebs script to generate the extension XML Schema in which
the script triggers the generation of an extension element by recognizing the <<extension>>
stereotype. Generation of the extension follows the AIXM generation rules.

If new data types or codelists are introduced the script, AIXM-DataTypeGenerator.ebs, must
be executed first on the associated Data Type Package.

Edition: 1.1
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2.2.2.1 Imported and Included Schemas

Every application schema sub-package must incorporate imported XML Schemas from the
AIXM Core Schemas. Additionally, if new data types or codelists are introduced, the
schema from that sub-package must be included. It is sometimes required to utilize
common objects from a ‘shared’ package to increase object re-use. These elements should
be incorporated as well by importing the schema.

It is not required for these schemas to be generated for the script to run in Rational Rose,
but if they are not created and in the folder structure when the schema is opened it will have
errors. The script, AIXM-DataTypeGenerator.ebs, is used to create the schema on the
associated Data Type sub-package.

These linked schemas, essentially URL'’s, can be incorporated by entering them on the Files
tab of the Package Specification.

Package Specification for Fix Extension

General | Detal Files |MOF |JCR | UML | xSD | Ecore | JMi |

| Filename: | Path |
@ AlX¥M_Festure xsd import:Logical View::AlXM Features
@ FPP-Fix_BExtension_Datatypesxsd  include:Logical View::Data Products::FPP Fix::Fix BExtension Datatypes
@ FPP-Shared_Feature_Extension xsd import:Logical View::Data Products::FPP Data Products Share::Shared Feature Edension

They can be added also be added in the navigation window by entering the full path of the
schema location within the model.

HHHHHHHHHHHH f17 FPP Fix
- 17 FFF Fix =3 Fix Extension

5 m"‘""‘"""‘: B Fix Extenzion Diagram
a . Open Specification... . . L
Eill +-B <<extensions > Anglelndication
SRl New  VEE.EEE +-B <<entensionyy DesignatedPoint
=N Delete Class Utility +-BE <<object:> DesignatedPaintMASU ze
-8 Remove Package Assignment Use Case +-B <<extension:> Digtancelndication
8 ) : Interface =] : HaldingP
B | Rename + <<antenzion: > HoldingF attern
=B ey +-B <cemtersiors> PointReference
=R g Elasimag;-um +-B <<ertensiony» UnplannedHolding
[#] + Data Modeler ' e import:Logical ® M Feature: M_Feature, sse

= - Collaboration Di
@ FPP-Fis_Extension_Datatypes.xsd olahoration Liagram

@ FPP-Shared Feature_Estension.xsd
+ _—>_’, Aszzociations
+-(C7 Fix Extension Datatypes

@ FPP-Fix_Estension_Datatypes. xsd
@ FPP-Shared_Feature_E =tension.xsd

Sequence Diagram
Statechart Diagram
Activity Diagram

+-J Fix Holding D ata File
+-_J Fix Holding D ata Recard URL
_—>_), Azzociations
+-37 FPP MavalD
T
Edition: 1.1 Page 7 of 25
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2.2.2.2 Executing the Script

There are some specific options that need to be set when executing the script in Rational
Rose, but most of the options will be defaulted. In the image below, notice the File Name is
pulled from the generateFilename property set in the package specification earlier.

The schema generation scripts are used for both AIXM Core and Application Schemas. The
checkbox for ‘Include AIXM NS’ is selected when executing scripts for packages that are not
part of the AIXM Core set since the AIXM Namespace is automatically included for those
schemas. Furthermore, select the checkbox for ‘Load QUID’s from model’ when new
classes have been added to the model since the script was last run, which ensures the
element identifiers are correctly recognized.

XML Translation - AIXM Features

Tranzlate AICH Model to Schema

Path I[M_l,l_E utenzion]=50Y

File: M arne; Ie.ﬂ-.S t_Features. #zd

Frocess Ophions

v Features
¥ Objects
moo Note: b)_/ default, the _
~ % Annotations 7 Y »| annotations contained in the
S~ e - ="~ UML model are included in
the XSD schema. Deselect
™ Include A<M N7 the checkbox to generate a
schema without annotations.
[ Implement Bi-Directional Mavigabilit?

— Commentz and Logging Options

¥ Log wamnings

¥ Log Emors

[~ Log Optiokz in 5D File

[~ Make comments in <50 File

[ Ovenide missing association names.

™ Load GUID's from model

Einizh Cancel

Edition: 1.1 Page 8 of 25
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After selecting ‘Finish’ and regenerating the QUID’s (if needed), a dialogue will open to allow

the addition or editing of the XSD Header attributes. It should not be necessary to make

any changes, but notice the targetNamespace attributes generated from the package

specifications set earlier. After selecting ‘OK’, the XML schema file will be generated and

can be found in the directory in which the script was run.

X5D Header Attributes

Attributes

targeth am i [] = Fis _ Add Attribute
target amezpace [targeth amespace] = hitp: Afwieas faa gowd avnizfives

targetM amespacePrefisT ag [#mins:fis] = http: Adwees faa goed avnizfines ' .
wmiM amespace [xminz] = http:/Aaans w3, org/ 2001 SMLS chema Edit Attribute
wadM amezpace [Rmins:zd] = hitpdAaew w3 org/ 2001 A<M LS chema

ami amezpace [kminzagml] = http: Afweaew, opengis.netdgmly/3.2

wlinkMamespace [sminzxlink] = hitp: A Avas w3 arg 1399, wlink, 0K

elementFormDefault [elementFarmD efault] = qualified

attributeFormDefault [attnbuteFormD efault] = ungualified C |
werzion [verzion] = ance

aismM ameszpace [sming aism] = hitp: v, aism. aerodschemads. 0
impoark: [smins: aimm] = hitp:/Aaae, aism, aerodzchemars.0

include: [mrlnz:fin] = http:denana faa govd avnisfines

impark; [smins: dpzhare] = http: /Aanans. faa, govd avnizdshared

2.2.2.3 XML Schema Output

Classes with the stereotype of <<extension>> generate three related elements for that
class.

» <classname>ExtensionPropertyGroup
» <classname>ExtensionType
» <classname>Extension

The <classname>ExtensionProperyGroup contains the properties (elements and
relationships) of the Extension.

o -E= airspaceDocket

[DesignatedF‘u:uintExtensiu:unPru:upenvGr .. )EI—@H— -i

N fix:DesignatedPointHASUse |

0.0
| provides referances For where the point |
is used in the Mational Airspace,
| [supports the Farm onlhy) |
Generated by XmlISpy www.altova.com
Edition: 1.1 Page 9 of 25
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The <classname>ExtensionType element is generated as a XMLSchema <complexType.>
and extends base type aixm:AbstractExtensionType.

—re e — — — —|
aixm:AbstractExtensionType (extension)

attributes

[[Iesignate{IPoilrtExtensionTm}e =

—--—jEI—[fix:DesignatedF‘DimEx‘tensiDnPerer‘t...

Generated by XmlSpy www .altova.com

The <classname>Extension element is generated as a XMLSchema <element>. The
Extension element cannot stand alone, it may only exist as an extension to an AIXM base
element. The Extension element does not have a timeslice. The Extension element
attribute substitutionGroup is the substitutionGroup of the base type extension. Extension
elements are not extensible.

DesignatedPoimtExtension [

Generated by XmlSpy www.altova.com

Edition: 1.1 Page 10 of 25
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2.3 Data Type Extension Package

2.3.1

Overview

An extension, new feature or object class may require additional data types or codelists to
capture the valid values for new attributes added to the class. To add new data types or
codelists create a Data Type sub-package containing any new data types needed.

In the example below, an <<codelist>> is defined in an extension package. It is called
CodeDesignatedPointUseBaseType, it has a generalization to the ‘string’ class and inherits

the basic attributes of an XSD string variable. The <<datatype>>

CodeDesignatedPointBaseType is created with the nilReason property, as specified in
[4].This is the most common configuration for codelists.

<<XSDsimpleType>>
string
(from XMLSchemaDataty pes)

<<XSDfacet>> whiteSpace : null = preserve

<<codelist>>
CodeDesignatedPointUseBaseType

WP : string
«=RADAR : string
«DME : string
«INT : string
«CNF : string
«OTHER : string

7

<<datatype>>
CodeDesignatedPointUseType

<nilReason : NilReasonEnumeration

Edition: 1.1
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AIXM Core <<codelists>> can also be extended in the Data Type sub-package. Extend a
codelist by creating a class with the same name as the codelist and giving it a stereotype

<<codelist>>.

<<XSDsimpleType>>
string
(from XMLSchemaDataty pes)

e<<XSDfacet>> whiteSpace : null = preserve

<<codelist>>
CodeApproachLightingBaseType
(from AIXM Data Ty pes)
ALSAF : string
<MALS : string
<=MALSR : string
«SALS : string
«:SSALS : string
SSALR : string
«LDIN : string
«:ODALS : string
=AFOVRN : string
<MILOVRN : string
«CALVERT : string
«OTHER : string

AIXM Core model

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

wnilReason : NilReasonEnumeration

<<codelist>>
CodeApproachLightingExtBaseType

(from Shared Feature Extension Data Ty pes)

«CL_2XBAR : string
«OVRN_CL : string
HALS : string
«ALS : string
«EALS : string
RAIL : string

AIXM Extension

CodeApproachLightingExtType

(from Shared Feature Extension Data Ty pes)

A\

cnilReason : NilReasonEnumeration

Careful analysis must be done to ensure that the extended list of values remains
normalised. It shall not duplicate values that already exist in the core <<codelist>> (including
the OTHER value), but with other names/abbreviations.

If additional values are required for an AIXM Core codelist for international data exchange,
then AIXM Core model will need to be updated.
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2.3.2 XML Schema Generation

Use the AIXM-DataTypeGenerator.ebs script to generate the data type extension XML
Schema. Data Types are generated as a XMLSchema <simpleType> with the appropriate
facets, Patterns and/or codelists defined.

2.3.2.1 Imported and Included Schemas

Each data type sub-package must incorporate the AIXM Core Data Type schema. It is not
required for this schema to be generated for the script to run in Rational Rose, but if the
AIXM Core Data Type schema is not created and in the folder structure when the schema is
opened it will have errors.

Package Specification for Fix Extension Datatypes

General | Detail Fies |MOF | JCR | UML | XSD | Ecore | JMi |

| Filename | Path |
@ AN _Data Types xsd impaort:Logical View::AKXM Data Types

Edition: 1.1 Page 13 of 25
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2.3.2.2 Executing the Script

In the image below, notice the File Name is pulled from the generateFilename property set
in the package specification earlier. However the Path denotes the location of the UML
model file, which should be changed appropriately. The checkbox for ‘Include AIXM NS’ is
selected when executing scripts for packages that are not part of the AIXM Core set since
the AIXM Namespace is automatically included for those schemas.

XML Translation

Tranzlate AICM Model to Schema

Tranzlate the selected AICM Categom model elements
ifta an kL Schema [draft] file.

Path [My_Estenzion]s<50Y

Note: by default, the
annotations contained in the
[~ Generate Al=b Import statement? UML model are included in
the XSD schema. Deselect
1. B the checkbox to generate a
( ¥ Annatations ) ________________ "1 schema without annotations.

R

File M amme: Ie.-’-‘-.S t_DataTypes. xed

v

Finizh | Cancel |

Edition: 1.1 Page 14 of 25
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2.4 UML Message Package

241 Overview

The message package is used to generate an XML Schema for request and response
messages. Below is an example of the FixHoldingData Response Message. This message
includes the extensions described previously even though they do not appear in the
diagram.

A Message is modelled in UML using the class object with a stereotype <<message>>. In
this example the message is a limited collection of AIXM features with extensions. This is
modelled by relating the collection of features; <<collectionMemberChoice>> to the
message through the relationship “hasMember”.

<<message>>
FixHoldingDataMessage

hasMember
0.%,

<<collectionMemberChoice>>
FixHoldingDataCollection

0.1 <<feature>>
Distancelndication
| (from Point Reference)
«distance : ValDistance Type

H;rtjfienatg:;;n gminimumRe ception Alitude : Val DistanceVertical Type
p z ing) &type : CodeDistancelndicationType
rom Holding

&type : CodeHoldingUsageType
LoutboundCourse : ValBearingType
outboundCourseType : CodeCourseType

&inboundCourse : ValBealingType 0.1
&turnDire ction : CodeDirection Tumn Ty pe \
upperLimit: ValDistanceVerticalType <<feature>>
LupperLimitReference : CodeVertical ReferenceType Anglelndication
&lowerLimit : ValDistan ce VerticalType (from Point Reference)
ZlowerLimitReference : CodeVerticalReferenceType wangle : ValBearing Type
GspeedLimit: ValSpeedType gangleType : CodeBearing Type
<description : TextDescriptionType windicationDirection : Code DirectionReferenceType
wnonStandardHoldingReason : TextDescri ptionType gtueAngle : ValBearingType

0.1 cardinalDirection : CodeCardinal DirectionType

<minimumRe ceptionAltitude : ValDistanceVertical Type

<<feature>>
DedgnatedPoint
(from Navaids Points)
wzdesignator : CodeDesignatedPointDesignatorType
itype : CodeDesignatedPointType
¢name : TextNameType
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2.4.2 XML Schema Generation

Use the AIXM-ApplicationSchemaGenerator.ebs script to generate the message XSD. The
script triggers the generation of the message element by recognizing the <<message>>
stereotype.

2.4.2.1 Imported and Included Schemas

The UML Message sub-package brings together all of the related elements created in
earlier processes such as extensions and data types. As before, the AIXM Core schema
must be included as well as any other referenced schemas (i.e. shared or common objects
that are to used in multiple application schemas).

Package Specification for Fix Holding Data

General | Detail Fles |MOF |JCR | UML | XSD | Ecore | uMI |

| Filename | Path |
@ AlXI_Feature xsd import:Logical View::AlXM Features
@ FPP-Fx_BEdension_Datatypesxsd  include:Logical View::Data Products::FPP Foc::Fix Edension Datatypes
@ FPP-Fix_Bitension xsd include: Logical View::Data Products::FPP Foc:Foc Bxtension
@ FPP-Shared_Feature_Extensionxsd import:Logical View: Data Products::FPP Data Products Share::Shared Feature BEdension

The accumulation of the imported and included XML Schemas is displayed below.

<import namespace="http://www.opengis.net/gml/3.2"
schemalocation="./ISO_19136_Schemas/gml.xsd"/>

<import namespace="http://www.aixm.aero/schema/5.1"
schemalocation="./AIXM_Feature.xsd"/>

<import namespace="http://mww.w3.0rg/1999/xlink" schemalocation="./xlink/xlinks.xsd"/>

<import namespace="http://www.faa.gov/avnis/shared" schemalocation="./FPP-
Shared_Feature_Extension.xsd"/>

<include schemalocation="FPP-Fix_Extension_Data_Types.xsd"/>

<include schemalocation="FPP-Fix_Extension.xsd"/>

2.4.2.2 Executing the Script

Follow the procedures outlined in section 2.2.2.2.

2.4.2.3 XML Schema Output

Classes with the stereotype of <<message>> following the AIXM feature collection response
generates four related elements for that class.

» <classname>CollectionPropertyGroup
e <classname>MessagePropertyGroup
» <classname>MessageType

* <classname>Message
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The <classname>CollectionPropertyGroup is generated as a XMLSchema <complexType>,

which extends gml:AbstractFeatureMemberType, and includes a <choice> between the all

the features it is pointing to.

| gml:AbstractFeatureMember Type (extension) |

| attriputes

[FixHoltling[lataCcrIIectionPropert... E]—'—

I Ny e —

atteibutes

Generated by XmISpy

i

—L aixm:PointReference

Drefines the location of a
designated point using a
cornbination of angles and
distances based on the
quidance service, The set of
angles and distances rnust not
under specify the location,

The indications that are part of
the PaintReferance rust locate
the sarme designated point,

—Lainm:HoltlingPﬁttern

& predetermined manoeuyre
wihich keeps an aircraft within
a specified aitspace while
awaiting Further clearance,

—Laixm:[lesignatethoilrt

& geographical location not
matked by the site of a radia
nawigation aid, used in defining
an ATS raute, the Aight path of
an aircraft or For ather
nawigation or 4TS purposes,

www.altova.com
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The <classname>MessagePropertyGroup is generated as a XMLSchema <group>, which
contains the properties (elements and relationships) of the Message.

(FixHDIdingDataMessagePerer‘t‘fGroup = == m

=
oo

1.

Generated by XmlSpy

| fix:FixHoldingDataCollectionPropertyType

attributes

—Laixm:PoimRﬂference

Crefines the lacation of a
designated paint using a
cornbination af angles and
distances bazed on the
guidance service, The set of
angles and distances must not
under specify the location,

The indications that are part of
the PointReferance must locate
the same designated point,

—Lalxm:Hol(llngPaﬂern

& predetermnined ranosuwre
which keeps an aircraft within
a specified airspace while
aweaiting Further clearance,

—Lalxm:DesmnatedPourt

& geographical location nok
rnarked by the zite of a radia
navigation aid, used in defining
an &TS route, the Aight path of
an aircraft or For ather
nawvigation or 4TS purposes,

www.altova.com

The <classname>MessageType element is generated as a XMLSchema <complexType.>
and extends base type aixm:AbstractAIXMMessageType.

|—:|i>cm:.ﬂll:-*;t| actAlXMMessageType (extension)

attributes
(=)

[FinHol(lingDataMessageType [‘T]—

'
Sod]
'

e oo

|
|
|
|
|
|
|
|
|
|
|
L

o

Provided for convenience in the construction
af this

application schema, pariculady when it
iz dezired to define types

derived by resthction. Dervation by
restriction requires that all

camponents that are used unchanged
are copied down inta the new type

|
|
I —(aixm: Standard.i\l}(MFeaturePropeﬂieSjEI—E-—)El»
|
|

definition, A&z an altemative to incuding

element declarations For all
the standard object properties, a one
line veference to

aizrn:Standard CbjectProperties may be

used instead, Cnly those standard
GML Feature properties that will MOT
be deprecated in GML w3 .2 are
raintained, This therefore excludes
grrl et aDataProperty

Used az unique key Far the
identification of the Tirme Slice
concemed, See the ALNM
Ternparality madel For details,

aixm:messageMetadata

The global unique identifier

Often, a special identifer is
of the ALXM feature

azsigned to an object by the |
raintaining authativy with

the intention that it is used in |
references to the object For
such cases, the codeSpace |
shall be provided. That

identifier iz usually unique |
either globally or within an
application dornain, |
grnlsidentifier is a pre-defined
propetty For such identifiers, |

—En—)zl—[fix:FixHoIdingDataMessageProper‘ty...

Generated by XmlISpy

www .altova.com
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The <classname>Message element is generated as a XMLSchema <element>. The
associations are treated as objects. They are included in the schema.

l_li)(:Fi)(Hol(lingD:ltaMessageType

FixHoldingDataMessage [IL]T

(=

;

e e qem e

attribates

—Eaixm:StandardAIKMFeaturePrc-per‘ties)El—@

Provided for convenience in the construction
of this

application scherna, particulady when it
is desired ta define types

derived by restriction, Derivation by
resttiction requires that all

campanents that are used unchanged
are copied down inta the new type

definition, As an altemative to including
element declarations For all

the standard object properties, a ane
line reference to

aixriStandardObjectProperties may be
used instead, Cnby those standard

GML feature properties that will HCT
be deprecated in GML w3.2 are

rmaintained, This therefore excludes

grnlimataliataProperty.

cellumber !
Uzed as unique key For the
identification of the Time Slice
concemad, See the ATNM
Ternporality rmodel Far details,

The global unique identifier
af the ATNM Feature

Generated by XmISpy

'gml:itlemiﬁer
Often, a special identifier is
assigned to an abject by the
maintaining authorty with
the intention that it is used in
references to the object For
such cases, the codeSpace
shall be provided. That
identifier is usually unigue
either globally ar within an
application dormain.
grliidentifier is a pre-defined
property for such identifiers,

Www .altova.com
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