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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 <<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.

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:
o 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.

Some classes are marked as <<choice>>. These are used to model XOR relationships.
For example, an AirspaceVolume’s haorizontal 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:
e Attributes are used to describe simple properties of a feature or object;
e 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 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.

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
z1designator : CodeNavaidDesignatorType
wname : TextNameType
wlandingCategory: CodeLandingAidCategoryType
sioperationalStatus : CodeStatusNavaidType
flightChecked : CodeYesNoType

0.*

<<object>>
NavaidComponent
zicollocationGroup : NoSequenceType
wmarkerPosition : CodePositionInILSType
saprovidesNavigableLocation : CodeYesNoType

—— — isComposedOf

0.*, +navaidEquipment

<<feature>>
NavaidEquipment

wdesignator : CodeNavaidDesignatorType
«name : TextNameType

wemissionClass : CodeRadioEmissionType
zmobile : CodeYesNoType
simagneticVariation : ValMagneticVariationType
gmagneticVariationAccuracy : ValAngleType
wdateMagneticVariation : DateYearType
sioperationalStatus : 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.

Edition: 1.0 Page 2 of 25
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Important Note: Inheritance is supported only from “Abstract” classes. The UML to XSD
scripts do not support the inheritance from non-Abstract classes. The “extension”
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:

e 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 <<enumerations>> and
<<datatype>> classes. Only <<codelist>> may be extended.

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

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

A

asrw
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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, enumerations, and codelists needed. The final sub- =60 FPPFie
packages that are needed are the message packages. =0 Fi Extension
Multiple packages may be required based on the number of + [ Fix Extension Datalypes
different message schemas needed. Most Application -0 Fix Holding Data
Schema Packages will have at least one request package and Sl o el o
one response package.

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.

BE¥Package specification for Fix Holding Da 21xl| There are five properties that are needed for
General | Detal | Files MOF | JCR | UML each new Application Schema package being
®SD | Ecore | Ml used to generate XML Schemas. These

Ser  [pen— Edit Set. | properties are hig_hlighted below with the

odel Properties Source as ‘Override’.

* | I arne: | Value | Source |
targetl amaspace hittp: £ v Faa. gow /FPP/fikes - Override B H
targgtNamespacePref fin Qveride TO mOdIfy the Valu?_ Of t_hese prope_rtles, Open
versen ot the Package Specification and navigate to the
elementFomDefaul  qualified Dverride XSD tab. The targetNameSpace and
s:gf;;;;zg;%“" unqualfied hveride targetNamespacePrefix property values are
attiibuteh 3pping Diefault determined by the COI and used in
rolebd apping Drefault .
membertames Diefault accordance with other related schemas and
globalE lement Drefault H H H H F
arorymousType S will determine if an external import is included
ananymousFole Drefault or imported_
tppel enivation Drefault
substitut@onﬁroup Def]aullr —
Gl peltieslodes - Additionally, denote the generateFilename
elementhl ameh apping Diefaul property as applicable so the schema is
mapPrimitiveT ppes Drefault . . L.
gererateThisCategoy Defaul named consistently each time it is generated
generateFilename FPP-Fix_Holding_[rata xed Qveride Wlth the UML to XSD SCfiptS.

Qvenidel Diefault | Eiewert |
(] 4 I Cancel | Spply | Browse » | Help |
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The following was generated for the Fix Holding Data Application Schema package.

<schema xmins:fix="http://www.faa.gov/FPP/fixes"
xmins="http://www.w3.0rg/2001/XMLSchema"
xmins: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/5.0"
xmins: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)
cdesignator : CodeDesignatedPointDesignatorType
«itype : CodeDesignatedPointType
<name : TextNameType

7

|
<<extension>>
DesignatedPoint
cairspaceDocket : TextDesignatorType
gcompulsoryReporting : CodeCompulsoryReportingType

provides

0..* / +DesignatedPointNASUse

<<object>>
DesignatedPointNASUse
gdesignatedPointUse : CodeDesignatedPointUseType

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
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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

<<object>>
ElevatedSurface
(from Geometry)
gelevation : ValDistanceVerticalTy pe
«geoidUndulation : ValDistanceSignedTy pe
¢V erticalDatum : CodeVerticalDatumTy pe
¢V erticalAccuracy : ValDistanceTy pe

N
+elevatedSurface \ 0.1
\

\
\
\
\\
isPositionedOn \\
\
\

\
\

\
\
\
‘ 1
<<feature>>
Adv erseAssumptionObstacleArea
<zapply AAOExemptArea : CodeY esNoTy pe
&AAOExemptAreaRadius : ValDistanceTy pe

+AirportHeliport

\

isSituatedOn

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

gdesignator : CodeAirportHeliportDesignatorTy pe
wname : TextNameTy pe

glocationindicatorlCAO : CodelCAOTy pe
gdesignatorlATA : Codel ATATY pe

ity pe : CodeAirportHeliportTy pe

gcertifiedlCAO : CodeY esNoTy pe

gprivateUse : CodeY esNoTy pe

gcontrolTy pe : CodeMilitary Operations Ty pe

cref erencePointDescription : TextDescriptionTy pe
gfieldElevation : ValDistanceVerticalTy pe
¢ifieldElevationAccuracy : ValDistanceVerticalTy pe
&V erticalDatum : CodeVerticalDatumTy pe
glocationDescription : TextDescriptionTy pe
@magneticVariation : ValMagneticVariationTy pe
&magneticVariationAccuracy : ValAngleTy pe
¢zdateMagneticVariation : DateY earTy pe
@magneticVariationChange : ValMagneticVariationChangeTy pe
cref erenceTemperature : ValTemperatureTy pe
¢altimeterCheckLocation : TextDescriptionTy pe
gisecondary PowerSupply : TextDescriptionTy pe
gwindDirectionIndicator : TextDescriptionTy pe
glandingDirectionindicator : TextDescriptionTy pe
gitransitionAltitude : ValDistanceVerticalTy pe
gitransitionLevel : ValFLTy pe

glowestTemperature : ValTemperatureTy pe
¢abandoned : CodeYesNoType

<<extension>>

AirportHeliport
serviceAReporting : CodeY esNoTy pe
<WAASAVv ailable : CodeYesNoType

Use the approved rules for AIXM Core elements to produce new features or objects. Some

rules that apply to new extension classes are:

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

e 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, enumerations or codelists are introduced the script, AIXM-
DataTypeGenerator.ebs, must be executed first on the associated Data Type Package.

Edition: 1.0
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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, enumerations 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 Fies |MOF |JCR |UML | XSD | Ecore | M1 |

| Filename | Path |
@ AlXIM_Festure xsd impart:Logical View::AlXM Features
@ FPP-Fix_BExtension_Datatypesxsd  include:Logical View::Data Products::FPP Foo:Fix Edension Datatypes
@ FPP-Shared_Feature_Extension xsd import:Logical View::Data Products::FFP Data Products Share:: Shared Feature Extension

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

w07 FF'F' Data Products Share 17 FPP Fix

-7 FPP Fn-: =-(C3 Fix Extension

5 B Fix Extension Diagram
a COpen Specification. .. . 5 -
-I +-E <<emtension: > Anglelndication
GRS New  r[EEGEE +-B <<extension>> DesignatedPaint
+ g Ddlete Class Utiiity +-B <<object:» DesignatedPointMasUsze
+ 1 Use Caze i i icati
2.8 | Remove Package Assignment +-E <<entersions> Distancelndication
2B | Rename Interface +-E <<estension:» HoldingPattem
=B Pad"ag? +-B <<extension>> PointReference
oo | UE b|  Class Diagram +-E <<e:-:lensmn>> UnplannedHnIdlng
Data Modeler 3 Use Case Diagram v p—
@ ! i Feature. xar

Collaboration Diagram
Sequence Diagram
Statechart Diagram
Activity Diagram

@ FPP- Fn-: Estension_Datatypes. xsd
[#] FPP-Shared_Featurs_E stension xsd
+- = Associations
+-_J Fix Estension Datatypes
+-_J Fix Holding D ata File
¥ D Fix Holding Data Record URL
—> Associations
w07 FF'F' NAVAID

N s

@ FPP-Fir_ E:-:tensn:-n Datatypes wad
@ FPP-Shared_Feature_E stension.xsd

Edition: 1.0 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.

Translate AICH Model to Schema

Tranzlate the selected AICH Category model elerments
ifta an L Schema [draft] file.

File M arme; |FF'P'-Fi:-:_E:-:tensiu:un.:-:su:|

Frocess Ophions
Iv Features
v Objects
v Groups
v Annotations

v [nclude &=t NS 7

Compatability Ophions
[v Create substitution for &0=M 4.5 names

Commentz ahd Loaging Options

[v Log warkings

[v Log Errars

[ Log Optionz in %50 File

[ Make comments in =50 File

| Owvemde miszing association names.

[v Load GUID's from maodel

Finizh Cancel

Edition: 1.0 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

Add Attribute

target amezpace [targeth amespace] = hitp: Afwies faa goved avnizfines

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

ami amezpace [kminzgml] = http: Ay, opengis.netdgmld 3.2

wlinkMamespace [sminsxlink] = hitp: v w3 arg 1999 wlink, Ok

elementFormDefault [elementFarmD efault] = qualified

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

aismM ameszpace [sming aism] = http: v, aism. aerodschemas.0
impark: [smins: aimm] = hitp:Asae, 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>> generates three related elements for that
class.

e <classname>ExtensionPropertyGroup
e <classname>ExtensionType
e <classname>Extension

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

_________________ 5

-- 4 airspaceDocket

[DESignatEdF‘cuintExtensiDnF‘erer‘tyGr...E—E}H— _E fix:DesignatedPointHASUseProperty Type _|

N fix:DesignatedPointlHASUse |

~-2 provides Iél
T

----------------- el |

0.«
| provides references For where the point |
is used in the Mational Airspace,
| [suppotts the Form only) |
Generated by XmISpy www.altova.com
Edition: 1.0 Page 9 of 25
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The <classhame>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: 1.0 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, codelists or
enumerations to capture the valid values for new attributes added to the class. To add new

data types, enumerations or codelists create a Data Type sub-package containing any new
data types needed.

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

basic attributes of an XSD string variable. This is the most common configuration for
enumerations.

<<XSDsimpleType>>
string
(from XMLSchemaDatatypes)
&<<)XSDfacet>> white Space : nul = preserve

™~
L//

<<enumeration>>
CodeDesignatedPointUse Ty pe

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

Edition: 1.0 Page 11 of 25
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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
<<enumeration>>.

<<XSDsimpleType>>
string
(from XMLSchemaDatatypes)
¢<<XSDfacet>> whiteSpace : null = preser...

7

\

<<codelist>>

CodeApproachLightingType
(from AIXM Data Types)

ALSAF : string
&MALS : string
«MALSR : string
¢SALS : string
«SSALS : string
¢SSALR : string
«LDIN : string
¢ODALS : string
«AFOVRN : string
&MILOVRN : string
«CALVERT : string

A

<<enumeration>>
CodeApproachLightingType

& US-CONFIG
“NATO-STD
«CL-2XBAR
GOVRN-CL
BHALS
@ALS
BALS-1
BEALS
BHIALS
GNSTD
ZoLS
BRAIL

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>>, but with other
names/abbreviations.

It is not possible to extend AIXM core <<enumeration>> data types. In this situation the
AIXM Core enumeration should remain unchanged and an additional attribute shall be
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added in the class of concern, using the supplementary values as another enumeration, with
a different name.

Lastly, if additional values are required for an AIXM Core enumeration for international data
exchange, then AIXM Core model will need to be updated.

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 enumerations 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 | umi |

| Filename | Path |
@ Al _DataTypes xsd impart:Logical View::AIKXM Data Types

Edition: 1.0 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

Translate AICM Model to Schema

Tranzlate the selected AICh Category model elements
inta an #=ML Schema [draft] file.

Path CACWS

Fepositoryhdata_administration®alz=k \ai=m5h 200711160
ml_rnodel’,

File M ame: |FF'F'-Fi:-:_E wtenzion_Data_Tvpes.wxsd

v Generate A<M Impart statement?
| Create debug values

Firizh | Cancel |

Edition: 1.0 Page 14 of 25
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2.4 UML Message

2.4.1 Overview

Package

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

<<feature>>
HoldingPattern
(from Holding)

gtype : CodeHol dingUsageType
goutboundCourse : ValBearingType

ginboundCourse : ValBeaiingType

gupperLimit: ValDistanceVerticalType

goutboundCourseType : CodeCourseType

gturnDirection : CodeDirectionTurn Ty pe

<<feature>>
Distancelndication
(from Point Reference)

distance : ValDistance Type
@minimumReceptionAltitude : Val DistanceVertical Ty pe
stype : CodeDistancelndicationT ype

<<feature>>
Anglelndication

gupperLimitReference : CodeVertical ReferenceType
glowerLimit : ValDistan ce Verti calType
glowerLimitReference : CodeVerticalReferenceType
gspeedLimit: ValSpeedType

gdescription : TextDescriptionType
ginonStandardHoldingReason : TextDescriptionType

(from Point Reference)

wangle : ValBeaiing Type

wangleType : CodeBearing Type

gindicationDirection : Code DirectionReferenceType
otueAngle : ValBearingType

cardinalDirection : CodeCardinal DirectionType
minimumRe ceptionAltitude : ValDistanceV ertical Type

<<feature>>
DedgnatedPoint
(from Navaids Points)

wdesignator : CodeDesignatedPointDesignatorType
type : CodeDesignatedPointType
gname : TextNameType

Edition: 1.0

Page 15 of 25

15




AIXM 5 AIXM version 5.0

AIXM Application Schema

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  Fies |MOF |JCR | UML | XSD | Ecore | uMi |

| Filzname | Path |
@ Al _Feature xsd import:Logical View::AIXM Features
@ FPP-Fix_Bxtension_Datatypesxsd  include:Logical View::Data Products::FPP Foc:Fix Extension Datatypes
@ FPP-Fox_BExtension xsd include:Logical View::Data Products::FPP Foc::Fix BExtension
@ FPP-Shared_Feature_Bxtension xsd import:Logical View: Data Products::FPP Data Products Share::Shared Feature Extension

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/5.0"
schemalocation="./AIXM_Feature.xsd"/>

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

<import namespace="http://www.faa.gov/avnis/shared" schemal.ocation="./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.

e <classname>CollectionPropertyGroup
o <classname>MessagePropertyGroup
o <classhame>MessageType
e <classname>Message
Edition: 1.0 Page 16 of 25
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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) |

| atteibutes

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

i

. ______ ______ _____ _____ _____

attributes

BE

Generated by XmiSpy

—L aixm:PoimBeference

Drefines the location of a
designated point using a
cornbination of angles and
distances based an the
quidance service, The set of
angles and distances must nat
under specify the location,

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

—Laixm:HoltlingPﬁttern

& pradetermined manoauyre
which keeps an aircraft within
a specified airspace whilz
awaiting Further clearance,

—Lainm:[!esignatethoilrt

& geographical lacation not
matked by the site of a radia
nawigation aid, uzed in defining
an A&TS route, the Aight path of
an aircraft or For ather
navigation o &TS purpozes,

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.

The <classname>MessageType element is generated as a XMLSchema <complexType.>

|
|
|
|
|:FixHoldingDataMessageProper‘tyGroup_:_
|
|
|
|
|
|
|
|
|
|
|
|

| Fix:FixHoldingDatal

CollectionPropertyType

aitributes

—L ainm:PointReference

1=

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

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

—Lalxm:Hol(llngPattern

& predetermined rmanoeuwre
wihich keeps an aircraft within
a specified airspace while
aweaiting further clearance,

—Lamm:Demgna‘tedPomt

Generated by XmlSpy

and extends base type aixm:AbstractAIXMMessageType.

l_ni)(m:Ahstl actAlXMMessageType (extension)

attributes

(A

—Eaixm: StandardAIHMFeatureProper‘tiesjEl—E—)El»

& geographical location nok
rnatked by the site of a radic
nawigation aid, used in defining
an &TS route, the Aight path of
an aircraft or For ather
nawigation or ATS purposes,

www .altova.com

L am identifier

[Fi)(HoI(IingDataMessageType ['T]—

'
Sod]
'

e e oo

Prawided for convenience in the construction

The global unique identifier

af thiz

application schema, particulary when it
is desired to define bypes

derived by resthction. Cretivatian by
restriction requires that all

components that are used unchanged
are copied down into the new type

definition, As an altemative to including
element declarations For all

the standard abject propetties, a one
line reference ta

aizrn:StandardCbjectProperties may be
used instead, Cnly those standard

GML Feature properties that will MOT
be deprecated in GML w32 are

rnaintained. This tharefore excludes

grrlirmetaCrataProperty

ixmesequencelumber '

Uszed as unique key Far the
identification of the Time Slice
concemed, See the AINM
Ternparality madel for details,

aixm:messageMetadata

= {1

FixHoldingDataMessageProperty ..

Generated by XmlSpy

of the ATXM feature

Often, a special identifier iz
assigned to an object by the
raintaining autharity with
the intention that it is used in
references to the abject For
such cases, the codeSpace
shall be prowided. That
identifiar iz usually unique
aither glabally or within an
application domain,
grilsidentifier is a pre-defined
property For such identifiers.

e -

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.

fx:FixHoldingDataMessageType

(-

FixHoldingDataMessage [IL]T

'
'
'
'
'
'
'
'
'
'
'
L
'

attributes

|
|
|
: —Eaixm:StandardAIHMFea‘rureProper‘tiesjﬂ—@
|
|
|
|

The global unique identifier
af the ATAM Feature

Provided for conwenience in the construction
of this

application schema, particulady when it
is desired ta define types

derived by restriction, Crerivation by
restriction requires that all

campaonents that are used unchanged
are copied down into the new bype

definition, As an altemative to including
element declarations For all

the standard object properties, a ane
line reference ta

aixrniStandard ObjectProperties may be
used instead, Cnly those standard

GML feature properties that will HCT
be deprecated in GML w32 are

maintained, This therefore excludes

grnlinataliataProperty

ixmisequencelumber .

Used as unique key For the
identification of the Time Slice
cancemnad, See the ATNM
Ternporality rmodel For details,

Generated by XmISpy

Often, a special identifier is
assigned ta an object by the
rmiaintaining authority with
the intention that it is used in
references to the object For
such cases, the codeSpace
shall be prowided. That
identifier is usually unique
either globally or within an
application damnain.
grliidentifier is a pre-defined
property for such identifiers,

Wwww.altova.com
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