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1 Scope

1.1 Introduction

The AIXM Conceptual Model is maintained as a UML class model. The AIXM exchange
format is codified as a series of XML schemas. There is a direct link between the AIXM

Conceptual Model and the AIXM XML Schema.

This document describes how the AIXM Conceptual Model is converted into the AIXM XML
Schema. The conversion process is illustrated using a series of examples from the AIXM 5

XML schema.

1.2 References

1. Geographic Information — Spatial Schema. 1SO 19107. First Edition, 2003-05-01
2. 1S0O 19136:2007 - Geographic information -- Geography Markup Language (GML)
3. UML 2.0 In a Nutshell. Dan Pilone. O'Reilly Media Inc. 2005.
4. AIXM Temporality Model, www.aixm.aero (see Downloads)
Edition: 1.1 1
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2 AIXM UML Modelling Conventions

2.1 Diagram types

Two types of diagrams are used in the model:
» Class diagrams — Used to represent the features, properties, relationships and
inheritance between features;
e Package diagrams — Used to split the model into modules and identify dependencies
among sets of classes.

2.2 Stereotypes

The classes are distinguished by their stereotypes. Stereotypes are used to further define
and extend standard UML concepts. The main stereotype are <<f eat ur e>>, <<obj ect >>,
<<choi ce>>, <<dat at ype>> and <<codel i st >>.

2.3 Abstract Classes

In addition, some classes are abstract. Abstract classes are designated by putting the class
name in italics. An abstract class cannot be realised in an implementation such as an XML
document. Instead, abstract classes are used as base classes in an inheritance hierarchy.
For example, the AIXMFeature abstract class describes the basic properties of an AIXM
Feature. Every specific AIXM Feature, such as Runway, inherits® from the abstract
AIXMFeature class.

2.4 Features

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. 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.

<<feature>>

AirportHeliport
«designator : CodeAirportHeliportDesignatorType
ename : TextNameType
«locationindicatoriICAO : CodelCAOType
:designatorlATA : CodelATAType
&type : CodeAirportHeliportType
«certifiedlCAO : CodeYesNoType
GprivateUse : CodeYesNoType
«controlType : CodeMilitaryOperationsType
cfieldElevation : ValDistanceVerticalType
<fieldElevationAccuracy : ValDistanceVerticalType
\verticalDatum : CodeVerticalDatumType
<magneticVariation : ValMagneticVariationType
<magneticVariationAccuracy : ValAngleType
«<dateMagneticVariation : DateYearType
<magneticVariationChange : ValMagneticVariationChangeType
wreferenceTemperature : ValTemperatureType
«altimeterCheckLocation : CodeYesNoType
gsecondaryPowerSupply : CodeYesNoType
<windDirectionIndicator : CodeYesNoType
<landingDirectionindicator : CodeYesNoType
gtransitionAltitude : ValDistanceVertical Type
transitionLevel : ValFLType
lowestTemperature : ValTemperatureType
<abandoned : CodeYesNoType
<certificationDate : DateType
«certificationExpirationDate : DateType

! Please see section 3.1 The Abstract Model, which explains why this inheritance is not visible in UML

Edition: 1.1 2
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2.5 Objects

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.

In both cases, the property is represented as an object with the proper UML composition
relationship as shown below.

<<object>>
City <.<featurg>>
e T . AirportHeliport
JEIDE yp _ +senedCity cdesignator : CodeAirportHeliportDesignatorType
wname : TextNameType
0..* glocationindicatorlCAO : CodelCAOType
serves cdesignatorlATA : CodelATAType
citype : CodeAirportHeliportType
cicertifiedlCAO : CodeYesNoType
wprivateUse : CodeYesNoType
gcontrolType : CodeMilitaryOperationsType
<<object>> of!eIdEIevat?on ; ValDistanceVgnicalType )
ElevatedPoint . oﬂeldEIevatlonAccuracy : yal DistanceVerticalType
(from Geometry) 0.1 hasReferencePoint w\erticalDatum : CodeVerticalDatumType

wmagneticVariation : ValMagneticVariationType
gmagneticVariationAccuracy : ValAngleType
widateMagneticVariation : DateYearType
magneticVariationChange : ValMagneticVariationChangeType
gireferenceTemperature : ValTemperatureType
waltimeterCheckLocation : CodeYesNoType
«secondaryPowerSupply : CodeYesNoType
gwindDirectionIndicator : CodeYesNoType
wlandingDirectionindicator : CodeYesNoType
gitransitionAltitude : ValDistanceVerticalType
gitransitionLevel : ValFLType
wilowestTemperature : ValTemperatureType
¢abandoned : CodeYesNoType
wicertificationDate : DateType
wicertificationExpirationDate : DateType

«elevation : ValDistanceVertical Type
«geoidUndulation : ValDistanceSignedType +ARP
&\verticalDatum : CodeVerticalDatumType
«\verticalAccuracy : ValDistanceType

2.6 Choice

Some classes are marked as <<choi ce>>. These are used to model XOR relationships. For
example, the length of a Holding Pattern can be expressed using a HoldingPatternDistance,
a HoldingPatternDuration or a SegmentPoint defining the end of the outbound leg.

<<choice>>
HoldingPatternLength

hasSpan

hasSpan \ hasSpan
0.1/ +endPoint 0.1 N +endDistance 0.1 +endTime

<<object>>
SegmentPoint
(from Point Reference)

greportingATC : CodeATCReportingType

&flyOver : CodeYesNoType
&waypoint : CodeYesNoType
«radarGuidance : CodeYesNoType

<<object>>
HoldingPatternDistance

«length : ValDistanceType

<<object>>
HoldingPatternDuration

«duration : ValDurationType

Edition: 1.1
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2.7 Properties

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.

2.7.1 Attributes

Simple properties of cardinality one are shown as attributes in the UML diagram.

An attribute has the following format:
Visibility / stereotype name : type multiplicity

For AIXM 5 the following values are used:
e Visibility — Public
* /—notused
» Stereotype — not used
* Name — name of the property
e Type — property type
e Multiplicity — usually not specified; for reasons related to the AIXM Temporality model,
an implementation should assume that all properties are optional, [0..1]

To illustrate, the Runway feature has several simple properties e.g. designator and type.
These properties are assigned a datatype; for example, the designator attribute is of type
TextDesignatorType.

<<feature>>
Runway

czdesignator : TextDesignatorType
ctype : CodeRunwayType
gznominalLength : ValDistanceType
glengthAccuracy : ValDistanceType
gnominalWidth : ValDistanceType
gwidthAccuracy : ValDistanceType
owidthShoulder : ValDistanceType
glengthStrip : ValDistanceType
widthStrip : ValDistanceType
lengthOffset : ValDistanceSignedType
<widthOffset : ValDistanceSignedType
gzabandoned : CodeYesNoType

2.7.1.1 DataTypes

The UML model lists the datatypes that are used throughout the AIXM. These are given one
of the two following stereotypes:
e <<datatype>> - This is basic data type that specifies a pattern to use.
e <<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.

Edition: 1.1 4
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<<datatype>> <<codelist>>
CodeAircraftiCAOBaseType CodeAircraftBaseType
(from AIXM Data Types) (from AIXM Data Types)
@<<XSDfacet>> minLength : string = 1 <LANDPLANE : string
&<<XSDfacet>> maxLength : string = 4 GSEAPLANE : string
«AMPHIBIAN : string

«HELICOPTER : string
GYROCOPTER : string
& TILT_WING : string
STOL : string
GLIDER : string
«HANGGLIDER : string
«PARAGLIDER : string
¢ULTRA_LIGHT : string
«BALLOON : string
«UAV : string

eALL : string

«OTHER : string

All the data types used to type AIXM simple properties define a nilReason, which is used to
indicate the reason for a null value. This is realized in AIXM 5.1 by introducing
* A base type, which contains the core “business” information, such as a range of value
for <<datatype>>, or the list of string values for <<codelist>>
« A derived data type, which explicitly declares the nilReason attribute, and which is
used to type the corresponding AIXM simple properties.

<<XSDsimpleType>>
decimal
(from XMLSchemabDatatypes)

A
/\

<<datatype>>
ValAngleBaseType
<<XSDfacet>> mininclusive : string = -180
w<<XSDfacet>> maxInclusive : string = 180 <<codelist>>
NilReasonEnumeration
A A (from 1SO 19136)
/I ginapplicable : string
/ |[@missing : string
/ template : string
<<datatype>> /! Zunknown : string
ValAngleType ; Zwithheld : string
ZnilReason : NilReasonEnumeration| ¥ Zother : string

On the example above, the base type used to represent an angle is named
ValAngleBaseType. It derives from decimal and defines the range of values allowed for an
angle percentage ([-180;180]). The derived datatype ValAngleType inherits from
ValAngleBaseType and includes the nilReason, typed with NilReasonEnumeration.
ValAngleType is always used to type the percentages specified in AIXM features or AIXM
objects.

Edition: 1.1 5
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<<feature>>
Elevation

czangleNominal (ValAngleType)
gzangleMinimum : ValAngleType
gzangleSpan : ValAngleType

gxangleAccuracy : ValAngleType

A limited set of data types defined in the AIXM 5.1 UML model are not used to type directly
AIXM simple properties but are basic classes from which several AIXM data types inherit.
These data types are: AlphaType, AlphaNumericType, Characterl, Character2, Character3.
They do not require a nilReason attribute, and consequently, no corresponding BaseType
types are defined in the AIXM UML model.

In addition, certain <<dat at ype>> might have an associated Unit Of Measurement. This is
indicated in the model by the inclusion of a “uom” attribute at the same level as the nilReason
attribure, i.e in the definition of the derived <<dat at ype>> class. The type of the uom
attribute is typically a <<codel i st >> class, as shown below:

<<XSDsimpleType>>
decimal
(from XMLSchemaDatatypes)

A
/\

<<datatype>>
ValSpeedBaseType <<codelist>>
ex<<XSDfacet>> mininclusive : null = 0 - UomSpeedType
.7 |FGKM_H : string
KT : string
ZIMACH : string
ZM_MIN : string
- «FT_MIN : string
<<datatype>> ©M_SEC : string
ValSpeedType ZFT_SEC : string
czuom : UomSpeedType # «=MPH : string
znilReason : NilReasonEnumeration «=OTHER : string

Note that the <<codelist>> types representing Units of Measurement do not require a
nilReason. As a consequence, no base type is created for uom.

2.7.2 Relationships

Whenever a property has a multiplicity greater than one, it can not be described in UML with
an attribute. In that case, the property is described using a UML relationship which specifies
the cardinality and which is always navigable in one and only one direction. The name of the
complex property is given by the name of the role played by the targeted class.

2.7.2.1 Relationships to Objects

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.

Edition: 1.1 6
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<<feature>> hasSurfaceDescribedBy 0.1 <<object>>
Runway |@ SurfaceCharacteristics
+theSurface (from Airport/Heliport)

The example above shows that the <<feature>> Runway has a property named theSurface.
This property is modelled in UML using a composition association between the <<feature>>
Runway and an object representing the characteristics of a geometric surface.

2.7.2.2 Relationships to Features

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. In the example below the Runway
feature knows about the AirportHeliport but the AirportHeliport does not know about the
Runway.

<<feature>> 1 isSituatedAt 0.* | <<feature>>
AirportHeliport Runway
(from Airport/Heliport) +theAirport

2.7.2.3 Association Classes

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

<<feature>>
NavaidEquipment

designator : CodeNavaidDesignatorType
wname : TextNameType

wemissionClass : CodeRadioEmissionType
<mobile : CodeYesNoType ‘
&magneticVariation : ValMagneticVariationType ‘
wmagneticVariationAccuracy : ValAngleType

LdateMagneticVariation : DateYearType
flightChecked : CodeYesNoType ‘

0.* isUnderResponsibilityOf 0..* <<feature>>
OrganisationAuthority
+authority (from Organisation)

<<object>>
AuthorityForNavaidEquipment
type : CodeAuthorityRoleType

2.8 Inheritance

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.

In the example below the VOR is a kind of NavaidEquipment.

Edition: 1.1 7




AIXM 5 AIXM version 5.1 UML to XSD Schema Mapping

<<feature>>
NavaidEquipment

gadesignator : CodeNavaidDesignatorType
wname : TextNameType

ciemissionClass : CodeRadioEmissionType
¢amobile : CodeYesNoType

gamagneticVariation : ValMagneticVariationType
gamagneticVariationAccuracy : ValAngleType
gadateMagneticVariation : DateYearType
«flightChecked : CodeYesNoType

I

<<feature>>
VOR

witype : CodeVORType

wifrequency : ValFrequencyType
cizeroBearingDirection : CodeNorthReferenceType
gadeclination : ValMagneticVariationType

2.9 Naming

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

Simple property names (i.e. attributes) are written in lowerCamelCase e.g. widthShoulder.
Relationship names are written in lowerCamelCase but as present tense verbs e.g.
isSituatedAt. Relationship Role names are also written in lowerCamelCase and they are
nouns that express the role played by the class in the association.

Datatype names are written in UpperCamelCase and end with ‘Type’ e.g. CodeAircraftType.

Edition: 1.1 8
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3 Other Aspects of the Model

To simplify the UML model some convenience steps have been taken. Some elements are
not shown on every diagram and some relationships are ‘assumed’.

3.1 The Abstract Model

The model should contain a set of abstract AIXM classes that are used as the building blocks
for the AIXM XML Schema. However, for simplicity, these relationships are not shown on
any diagram and do not really exist in the UML. They are just assumed to exist, when
converting from the UML model to the XML Schema of AIXM.

3.1.1 AIXMFeature and AIXMFeatureTimeSlice Class

The UML below shows how each and every <<f eat ur e>> inherits from the abstract
AlIXMFeature class. The concrete features are described by TimeSlices which are composed
of properties. The TimeSlice inherits from the abstract AIXMFeatureTimeSlice class.

<<feature=»
AlXFeatue

flesoibed By

0.1 <<objects

Featuremetadata

4

gridentifier: Codell

UIDTy...

i

from Featre Me ot

<<featurex=
AjrpatHelipart

{rom AlrpartHe ipary

isfecibed By

AjrportHelipodTimesSlice

grdesignator : CodefirpotHelipotbesignatorType
gname : TextNameType

gocationindicatorlCAD : CodelCAQType
grdesignatorlATA : Codel ATAType

gtype : CodeAirpotHelipodType

Fprivate : CodeYesMoType

Goontrol Type : CodemilitaryOperationsType
greferencePointDescription : TexdDescriptionType
grfieldElevation : WalbistanceWerdical Type
grfieldElevationfccuracy : ValDistanceWerical Type
greeticallatum : CodeVedicallatum Type
gocationDescription : TextDezcriptionTvpe
grmagnetictfariation : WaltdagneticVariation Type
grdatebdagneticvariation : Date™earType

grreference Temperature - WalTemperature Type
graltimeterChecklocation : TextDescriptionType
geEecondanPawerSupply @ TextDeseriptionType
gruindDirectionlndicator : TextDescriptionType
grlandingDirectionlndicator : TexdbescriptionType
grtransitionAltitude : ValDistanceVWerdical Type
granzitionLevel : ValFLType

@

gmagneticifariationChange : WalbdagneticVariationChange™...

<2feature=>
Funwuay
(mom Ranwaj

isDesoibed By

o

FunmayTimeSlice

AlRIdFeatue Nwe Shoe

Q)'\ralidTime : TimeType

Q)interpretation : TimeslicelnterpretationT ...
Q}sequenceNumber cHoMumberType
Q)conec{ionNumber: NoHumberType

+extansion
“<objectr= AirpocHelioodErxtersion
City
gihom AlportHe porh
gname : TextNameTy...

{

1

izlezodhed By

P..1

<<ahbj

FeatureTimeSlicetetadata
crom FeatreTimes e Me tclath

ect==

@designator: TextDesignatorType
gtype : CodeRunmayType

grength : ValDistance Type

gruidth : WalDistance Type
grvidthShoulder : WalDistance Type
gHengthStrip - Valbistance Type
gruidthStrip - Walbistance Type
grlengthOffset - WallistanceSignedTy...
gruidthOffzet : WalDistanceSigned Tyvpe
grprofile @ TexdDescriptionType

+extension

Rt w3 yExtersion

The diagram above is quite complex. If applied to the whole set of AIXM classes, it might
undermine the readability of the UML diagrams. Therefore, the Design Team has decided to
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provide a simplified UML model, without visible inheritance of all features from the abstract
AIXMFeature and without visible SomeFeatureTimeSlice classes.

However, all of these relationships and classes must be mapped in the AIXM XML Schema.

3.1.2 Metadata

The diagram also shows that each AIXM Feature and each TimeSlice is described by
metadata. The AIXM XML schema incorporates the ISO 19139 metadata elements - see
3.2.2.

3.1.3 Extension

Finally, each TimeSlice may contain an Extension. The Extension mechanism allows each
user of AIXM5 to define and use his own specific attributes and classes.

3.2 External packages

4> Rational Rose - AIXM-5-1-WorkingModel.mdl

Eile Edit Wiew Format Browse Report Query 1

NESHE| BB & 20 R

i Al -5-1 4w orkinghd odel

I:I Use Casze View

EI|:| Logical Wigw

F-C0 AlkM

|:| AlxM Application Schemas

(B Global Data Types

- _—}_}} Azsociations
E|...|:| Compaonent Wigw
..... Deplopment YWigw
—[egd Model Properties

3.2.1 <<XSDschema>> XMLSchemaDatatypes

The XSD Schema Datatypes package declares XSD specific data types that are referenced
by AIXM data types, when generating the AIXM XML (XSD) Schema. However, these XSD
bindings do not mean that AIXM is "dependent" on the XML Schema specification. The pre-
defined XSD simple types (such as string, decimal, unsignedint, etc.) referenced by AIXM
are sufficiently generic and mappable to the simple data types of many other data encoding
standards.

3.2.21S0O 19115 Metadata

This package contains some basic connections from the AIXM model to the ISO 19115
Metadata elements (MD_Metadata, MD_Constraints ...).
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3.2.31S0 19107 Geometry

This package contains some basic connections from the AIXM model to the ISO 19107
geometry elements (GM_Point, GM_Surface ...).

3.2.4 1SO 19136

This package contains some basic connections from the AIXM model to GML specific
elements, which are not part of the ISO 19107. Practically, the package contains only the
data type NilReasonEnumeration, used to indicate the reason for a null value.

Edition: 1.1
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4 Mapping to the AIXM XML Schema

4.1 AIXM - core XSD files

The core AIXM exchange format is composed of three main files:
* AIXM_AbstractGML_ObjectTypes.xsd: the file references the 1ISO19139 Metadata
Schema and defines the base AIXM Feature/Object constructs
0 AbstractAIXMFeatureType / AbstractAIXMFeature
0 AbstractAIXMTimesliceType / AbstractAIXMTimeslice
0 AbstractAIXMObjectType
o0 AbstractAIXMPropertyType, which defines the nilReason for all the AIXM
complex properties
* AIXM_Datatypes.xsd: this file contains the XML representation of all the data types
defined in the AIXM UML model.
« AIXM_Features.xsd: this file contains the XML representation of all the AIXM features
with all their properties (simple and complex).
The chapters here after specify the rules that govern the mapping between the AIXM UML
model and the AIXM XML Schema.

4.2 AIXMis GML

The AIXM exchange model is an XML exchange standard based on a subset of the
Geography Markup Language (GML). Essentially:

* AIXM Features are GML features;

e AIXM Objects are GML objects;

* AIXM follows the GML object-property concept.

4.3 The GML Object-Property Model

The GML object-property model explains some of the complexity of the AIXM UML to XSD
mapping. It means that no GML object may appear as the immediate child of a GML object.
Consequently, no element may be both a GML object and a GML property.

The object-property model prohibits the encoding of an object directly inside a feature, e.g.

<AirportHeliport> <!-- feature -->
<El evat edPoi nt> <! -- object -->

Instead, in a compliant GML application schema, an association between two features (or a
feature and an object) is implemented over a property of the feature, e.g.

<AirportHeliport> <!-- feature -->
<hasRef erencePoi nt> <! -- property -->
<El evat edPoi nt> <!-- object -->

The direction of the association arrow from the UML diagrams (the navigability) dictates
which of the two association partners has the property that associates the other.

In the AIXM XML Schema, the object-property model is encoded by declaring a type and
then assigning properties (attributes and relationships) to that type. The type defines the
object.
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=
| aixm:RunwayType —|
| E attributes

The attribute gral:id supports
provvision of a handle Far the

|
| |
| |
| — =ML elernent representing a |
GML Sibject, Itz use is
| rnandatory For all ML |
objects, It is of XML type
ICv, 50 is constrained to be |
| unique in the XML docurnent |
|
|
|
|
|

within which it occurs,
[Ruway B
& defined rectangular area

=
on a land aeradrameheliport

|
|
|

concept af Final Appraach
and Take-OfF Area (FATO
Far helicopters,

Mate: this includes the
—(—m—:EI—| abimtimeSlice

4.4 Mapping Inheritance

Within the AIXM XML Schema, inheritance implies two characteristics:
1. Substitutability. The more general feature or object can be substituted by a
specialization. In the XML schema this is supported using substitution groups.
2. Property inheritance. The specialized feature inherits all of the properties of the more
general feature. In the XML schema including the properties of the general class into
the specialized class supports this.

4.5 Mapping Name of Classes

The UML class name is used for the element names in the XML Schema.

4.6 Mapping Features

For each AIXM Feature in the UML, the following XML schema entities are created:

* FeaturePropertyType A

* Feature

* FeatureType The direction in which
« FeatureTimeSlicePropertyType the different types and
» FeatureTimeSlice. elements are used in
+  FeatureTimeSliceType the schema definition
» FeaturePropertyGroup (e.g. Feature uses

+  AbstractFeatureExtension FeatureType)

4.6.1 An Example Mapping

The Runway feature (shown below) will be used to illustrate the mapping. The example will
concentrate on the properties (shown as attributes).
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<<feature>>
Runway

gxdesignator : TextDesignatorType
wtype : CodeRunwayType
cznominalLength : ValDistanceType
czlengthAccuracy : ValDistanceType
cznominalWidth : ValDistanceType
cwidthAccuracy : ValDistanceType
cwidthShoulder : ValDistanceType
czlengthStrip : ValDistanceType
cwidthStrip : ValDistanceType
«lengthOffset : ValDistanceSignedType
owidthOffset : ValDistanceSignedType
gabandoned : CodeYesNoType

4.6.1.1 RunwayPropertyGroup

An XML Schema (XSD) group is generated for each feature containing all of the properties

(attributes and relationships) of the feature.

The order in which the chilled elements of the group are declared is the following:

1. (if applicable) in the case of derived classes only, the property group of the super
class is inserted first;

2. then, all the elements that correspond to class attributes, in the order that they appear
in the UML class diagram

3. then, all the elements that correspond to association role names, in random order;
4. last the “annotation” property — note that for derived classes this property is only
defined in the super class, therefore it will appear in the property group of the super

class.

Below is an example of the RunwayPropertyGroup in graphic form and as an extract from the
XSD. It shows clearly how the attributes are mapped from the UML to the XSD and how the
relationship ‘associatedAirportHeliport’ is created.

Edition: 1.1
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(RunwayPropeﬂyGroupE—@E}-

Thi full tentual designator of the runway, used to uniquely identify it at an aerodromefheliport
which has maore than one.
E.g. 09/27, 02R{20L, RWY 1.

The type can be either rurweay for airplanes or final approach and take off area (FATO) for
helicopters,

The value of the physical length of the strip, The runway strip is a defined area induding the
rurweay and, if applicable, the stopweay, It is intended {3) to reduce the risk of damage to
aircraft running off the runway and (b) to protect aircraft fiying ower the rurweay during
take-off or landing operations.

& value specifying the longitudinal offset of the strip, when it is not syrmmetrically extended
beyond the two runway ends,

Motes: The longitudinal offset defines the distance along the centreling from the middle of the
turyay centreline towards the middle of the strip centreline. An offset in the direction defined
from the threshold with the lower runway direction designation number towards the opposite
turweay threshold is indicated by a positive value, An offset in the opposite sense is indicated by
a negative value,

Examnple: a runway oriented 09727 has a strip that is extending 120 m before the threshold of
the rurway direction 09 and only 100 m before the threshold of the runway direction 27, The
value of the longitudinal offset will be -10 m.

A value specifying the lateral offset of the strip, when it is not syrmmetrically extended beyond
the two runway edges,

Mote: The lateral offset defines the distance from the runway centreline to the strip centreline
in direction perpendicular to the rurway centreline, An offset to the right, based on the
direction defined from the threshold with the lower runway direction designation nurmber
toweards the opposite rurweay threshold, is indicated by a positive value, An offset to the left s
indicated by a negative value.

Example: a runway oriented 09/27 has a strip that is extending 150 m to the right of the

rurweay direction 09 and 200 m to the left of the same runweay direction. The value of the
lateral offset wil be -75 m.

aixm:abandoned !

Indicating that the surface is no longer in operational use, but it is stil physically present and
wisible, although usually in a degraded state,

Generated by XmlSpy www.altova.com
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<group name="RunwayPr opertyG oup" >
<sequence>

<el enent nanme="desi gnator" type="ai xm Text Desi gnat or Type"
nillable="true" m nCccurs="0"/>

<el enent name="type" type="ai xm CodeRunwayType" nill abl e="true"
m nCccurs="0"/>

<el enent name="nom nal Lengt h" type="ai xm Val Di st anceType"
nillable="true" m nGCccurs="0"/>

<el enent nanme="I| engt hAccuracy" type="ai xm Val Di stanceType"
nillable="true" m nCccurs="0"/>

;éienent nane="associ at edAi rport Hel i port"
type="ai xm Ai rport Hel i port PropertyType" nill abl e="true" mi nQccurs="0"/>

<el enent nanme="ar eaCont am nant" type="ai xm
RunwayCont ani nat i onPropertyType" nill abl e="true" m nCccurs="0"
maxQccur s=" unbounded"/ >

<el enent name="annot ati on" type="ai xm Not ePropertyType" nill abl e="true"
m nCccur s="0" maxQccur s="unbounded"/ >

</ sequence>
</ gr oup>

4.6.1.2 RunwayTimeSliceType

The properties of a feature or the target of any feature relationship can change within the
lifetime of the feature. This temporality can be expressed in GML by using dynamic features
and feature collections. The TimeSlice property of a dynamic feature contains one or more
Feature TimeSlices that capture the evolution of the feature over time. A gml:TimeSlice
object contains the dynamic properties of the feature.

For each feature a TimeSlice property is created that contains an array of feature TimeSlice
objects. This example shows the RunwayTimeSliceType encapsulating all of the Runway
properties (RunwayPropertyGroup created above) that change over time.
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aixm:AbstractAIXMTimeSlice Type [extension)

attributes

| gmil:validTime

|
The efffectivity of the grliwalidTime is a
TirnaSlice, CONVEnience propery
elerment,
(RunwayTimeSliceType [Tj—I_ —Eai:m:interpretatiun

Praperty indicating hawe the
tirneslice is to be interpreted,
See the ATEM Ternporality
rodel For details,

sed as unique key Far the
identification of the Tirme Slice
concemed, See the ALKM

_Eja_ Ternporality model For details,

" -Ifai:m:currectiunﬂumher '
IUzed For encading corrections of a
previously issued Tire Slice, See
the ATNM Ternporality model For
details.

[l il bl

r-+ aixmtimeSliceMetadata

'
______________________ o

- -+ aixm:featureLifetime
The start and end of life of the
feature, Ses the AINM
Tempaorality rodel For details,

— — e — e

|—l aixm:RunwayF‘erertyGrDup
L. aixm:extension []

[ S o o I I e |
7

<conpl exType nanme="RunwayTi neSliceType">
<conpl exCont ent >
<ext ensi on base="ai xm Abst ract Al XMTli neSl i ceType" >
<sequence>
<group ref="ai xm RunwayPr opertyG oup"/>
<el ement name="extensi on" m nCccurs="0" maxOccur s="unbounded" >
<conpl exType>
<sequence>
<el enent ref="ai xm Abst ract RunwayExt ensi on"/ >
</ sequence>
<attributeG oup ref="gm : Owmershi pAttri buteG oup"/>
</ conpl exType>
</ el enent >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

4.6.1.3 RunwayTimeSlice

The FeatureTimeSlice object is of type FeatureTimeSliceType. Continuing the example, the
RunwayTimeSlice element is of type RunwayTimeSliceType.
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aixm:RunwayTimeSliceType

aitriputes

agmi:validTime

The efffectivity of the qralivwalidTirme is a
TimesSlice, COMVENIENCE propatty
elament,

—Eai:m:interpretatiun |

Propetty indicating how the
timeslice is to be interpratad.
See the ATXM Ternparality
rodel For details,

concemed, See the ATKM

|
|
|
|
|
|
|
|
|
|
|
|
| _E)E'_ Ternporality model For details,

Used for encoding comections of a
previously issued Time Slice, See
the AIXM Termporality madel For
det ails,

I I O I e o

-4 aixmtimesSliceMetadata

Sooogooocoooooooooogooo

- - - aixm:featureLifetime

Feature, See the ATKM
Ternparality model For datails.

aixm:RunwayPerer‘tyGruup

e
L-2 aixm:extension
3

FIISTTo Il I T T T mam

|
|
|
|
|
|
|
|
|
|
|
RunwayTimeSlice E|— 52?-;;:;-.;::-?”0? ti?-.?TFiDn:éhSeli-:e I
|
|
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
| The st and end of IFe of the
|
|
|
|
|

<el ement name="RunwayTi meSlice" type="ai xm RunwayTi meSli ceType"
substituti onG oup="gnl : Abstract Ti neSl i ce"/ >

4.6.1.4 RunwayTimeSlicePropertyType

A GML property type containing a FeatureTimeSlice objects is created.

atributes

—---—:EI—L,| aixm:RunwayTimeSlice

(RunwayTimeSlicePrnperlyType =

<conpl exType nanme="RunwayTi neSl| i cePropertyType">
<sequence>

<el ement ref="ai xm RunwayTi neSlice"/>

</ sequence>

<attributeGoup ref="gnl: Ownershi pAttri buteG oup"/>
</ conpl exType>
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4.6.1.5 RunwayType

Continuing with the object-property model, the Runway feature type is created extending the
AbstractAIXMFeatureType with the RunwayTimeSlice object created above.

T .

aixm:AbstractAIXMFeature Type (extenszion)

| {E |
- |
|
|

NS

<conpl exType nanme="RunwayType">
<conpl exCont ent >
<ext ensi on base="ai xm Abst r act Al XM~eat ur eType" >
<sequence>
<el ement name="tinmeSlice" type="ai xm RunwayTi meSli cePropertyType"
maxQccur s="unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

4.6.1.6 Runway
The Runway feature is then defined by the RunwayType.

| aixm:RunwayType

| attributes

|

|

| =g |

[ Runway BF——— |
& defined rectangular area |
|

|

o F
on a land asrodrarneheliport

|
prepared Far the landing and | _(_____:5_' aixm:timeSlice
| :

take-off of aircraft,
Mate: this includes the
concept of Final Approach 1.0

and Take-Off Area (FATI) -
For helicoptars,

<el ement nanme="Runway" type="ai xm RunwayType"
substituti onG oup="ai xm Abstract Al XM~eat ur e" >
<annot at i on>
<appi nf o>RWY</ appi nf o>
<appi nf o><gnl : descri pti on>A defi ned rectangul ar area on a | and
aer odrone/ hel i port prepared for the | anding and take-off of aircraft. Note:
this includes the concept of Final Approach and Take-Of Area (FATO for
hel i copters. </ gm : descri pti on></ appi nf 0>
</ annot at i on>
</ el enent >
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4.6.1.6.1 RunwayPropertyType

When a property of a feature is a relationship, the relationship must be associated to another
feature or object. This is done through the creation of the FeaturePropertyType, in this case,
the RunwayPropertyType.

In AIXM, when the relationship or association points to another feature, the feature is
referenced using the xI i nk: hr ef attribute (it's always a “remote” encoding). When the
relationship points to an object, the object is included inside the parent. (Objects cannot
exist without the parent.) Since a Runway is a feature the RunwayPropertyType is created
with the attribute xlink:href .

(RunwayPruperlyType [+]—| attributes |

<conpl exType nanme="RunwayPropertyType">
<attributeG oup ref="gm : Owmershi pAttri buteG oup"/>
<attributeGoup ref="gm : Associ ati onAttri but eG oup"/>
</ conpl exType>

4.6.1.7 RunwayExtension

All Features and Objects can be extended. A relationship is created with an abstract XML
element that acts as the root for all extensions. Below is an example of the extension for the
Runway feature. The AbstractRunwayExtension element uses the AbstractExtensionType
as shown below.

r——— — — — —

aixm:AbstractExtensionType |

AbstractRunwayExtension |—|

<el enent nanme="Abstract RunwayExt ensi on" type="ai xm Abst r act Ext ensi onType"
abstract ="true" substitutionG oup="ai xm Abstract Ext ensi on"/>

4.7 Mapping Objects

AIXM objects are encoded as GML objects. For the most part, the XML schema entities are
created in the same way as for Features, following the object-property model. However it is
important to remember that AIXM objects do not exist outside of a feature and are therefore
part of the feature timeslice. TimeSlice types and elements are not created for objects.

For each AIXM Obiject the following XML schema entities are created:

* ObjectPropertyGroup

¢ Object

¢ ObjectType

¢ ObjectPropertyType

* AbstractObjectExtension

ObjectType is complex type which extends AbstracAIXMObjectType.
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<conpl exType nane="Navai dEqui pnent Di st anceType" >
<conpl exCont ent >
<ext ensi on base="ai xm Abst r act Al XMXj ect Type" >
<sequence>
<group ref="ai xm Navai dEqui pnent Di st ancePr opertyG oup"/ >
<el enent name="extensi on" mni nCccurs="0" maxCccur s="unbounded" >
<conpl exType>
<sequence>
<el enent ref="ai xm Abstract Navai dEqui pnent Di st anceExt ensi on"/ >
</ sequence>
<attributeGoup ref="gm : Omershi pAttri buteG oup"/>
</ conpl exType>
</ el enent >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

ObjectPropertyType type is a complex type which extends aixm:AbstractAIXMPropertyType.

<conpl exType nane="Navai dEqui pnent Di st ancePropertyType" >
<conpl exCont ent >
<ext ensi on base="ai xm Abstract Al XMPr opert yType" >
<sequence>
<el enent ref="ai xm Navai dEqui pnent Di st ance"/ >
</ sequence>
<attributeGoup ref="gm : Omershi pAttributeG oup"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

4.7.1 An Example Mapping

The example will use the City object illustrated below. The object represents the town that is
served by an AirportHeliport.

<<object>>
City
oname : TextNameType

4.7.1.1 AbstractCityExtension

An abstract XML element acts as the root for all extension to the City object. Object
extensions are defined in the same way as Feature extensions.

r———————

aixm:AbstractExtensionType |

attributes |

AbstractCityExtension [

Generated by XmlSpy www.altova.com

<el enent nane="Abstract C t yExt ensi on" type="ai xm Abstract Ext ensi onType"
abstract ="true" substitutionG oup="ai xm Abstract Ext ensi on"/>
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4.7.1.2 CityPropertyGroup

An XSD group containing the properties of the City object is created, again similar to
Features.

(CrtyPrnper‘tyGrDuijI—(—"-—E-

pmmmmdaaan

Generated by XmlSpy www .altova.com

<group name="Ci tyPropertyG oup">
<sequence>
<el enent nane="nane" type="ai xm Text NaneType" nill abl e="true"
m nCccur s="0">
<annot at i on>
<appi nf 0>Al XM 4. 5</ appi nf 0>
<appi nf o><gm : descri pti on>The full free text nane of the city or town
t he aerodrone/ heliport is serving.
</ gm : descri pti on></ appi nf 0>
</ annot ati on>
</ el enent >
<el enent nane="annot ati on" type="ai xm Not ePropertyType" nill abl e="true"
m nCccur s="0" maxQccur s="unbounded" >
</ el enent >
</ sequence>
</ gr oup>

4.7.1.3 CityType

The CityType definition uses the CityPropertyGroup and the extension. It extends
AbstractAIXMObjectType

raixm:Ahs’tractAlXMOhjectType (extension)

I El atriputes
|
|
|

The attvibute gralid supports prowision of a handle For the XML elernent rapresenting 2 GML |

Object, Its use is mandatory For all GML objects, It is of XML type I, 5o is constrained to
be unique in the XML docurnent within which it acours,

(Goime

IL—@H@

r-a aiXm:name

iz CityF‘erer‘tyGrnupE—[_.ﬂ_:E. : Tomnnnnens

L-+ aixm:annotation

\ 0.
L.+ aixm:extension [
r----- - - - - ity |
0.
Generated by XmlSpy www.altova.com

<conpl exType nane="Ci tyType" >
<conpl exCont ent >
<ext ensi on base="ai xm Abst r act Al XMXbj ect Type" >
<sequence>
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<group ref="ai xm Ci tyPropertyG oup"/>
<el enent name="extensi on" mni nCccurs="0" maxCccur s="unbounded" >
<conpl exType>
<sequence>
<el enent ref="ai xm Abstract C t yExt ensi on"/ >
</ sequence>
<attributeGoup ref="gnl: Ownershi pAttri buteG oup"/>
</ conpl exType>
</ el enent >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

4.7.1.4 City
The City object is then defined as an XSD element of type CityType.
|awmctynpe B
H attrivutes

| The attribute gmliid supports prowision of a handle Far the XML elernent representing a GRL
Object, Its use is mandatory For all GML objects, It is of XML type I, so is constrained to
| be unique in the ¥ML document within which it occurs,

—( )

______________ | H attriputes |
cty_El o wmname B iiesson } ||
|

| SEEeEEcccccccco o |
L-5 aixmeextension
Yo Sl |

Generated by XmlSpy www .altova.com

<el ement name="City" type="aixm CtyType">
<annot at i on>
<appi nf o><gnl : description>A city or |location that may be served by an
ai rport/heliport.</gm:description></appinfo>
</ annot ati on>
</ el enent >

4.7.1.5 CityPropertyType

An XSD complex type representing a GML property type is created. A Feature uses this
element to include the City object rather than reference it (using x| i nk: hr ef ) because
object does not exist without the parent.
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- /1
| aixm:AbstractAlXMPropertyType (extenzion)

| B attriputes

|
|
7] { niiReason : |
]

(CityPrupertyTypE
—-H—jEI—Laixm:Cily
Generated by XmlSpy www .altova.com

<conpl exType nane="Ci tyPropertyType">
<conpl exCont ent >
<ext ensi on base="ai xm Abstract Al XMObj ect Type" >
<sequence>
<el enent ref="aixmCty"/>
</ sequence>
<attributeG oup ref="gnm : Omershi pAttributeG oup"/>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>

4.8 Mapping Choices

Classes marked with the stereotype <<choice>> do not appear in the XML Schema. Instead,
the choice of elements is created.

(HoldingPmernPropenyGroupE@'- - -+~ aixm:lowerLimitReference

A code indicating the reference For a
wattical distance,

Two series of walues exist:

1) real distance: Frorm GHD, From the
MEL, from the WES-54 ellipsoid

2 pressure distance,

Restricted speed For containment in a
srialler patterm

Printable text description of the halding
pattem

T h. ---------------------------------- I

—
=
o
E
=
o
i
=
o
v
o
@
El
s
E
=

' Identifies the span iz a langth

Identifies the second waypaint of a bwo point
halding, used to define the end of the outbound j

.

The name of the element is the concatenation of the role of the <<choice>> class with the
role of the target class of each choice branch, separated by “_".

<group name="Hol di ngPat t er nPr oper t yG oup" >
<sequence>
<el ement nane="nonSt andar dHol di ng" type="ai xm CodeYesNoType"
nillable="true" m nCccurs="0">
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<annot at i on>
<appi nf o>
<gnl : descri pti on>ndi cat es whet her the Hol di ngPattern i s non-
standard, for exanple because it uses |left-hand turns.</gnl:description>
</ appi nf 0>
</ annot ati on>
</ el enent >
<choi ce>
<el enent nanme="out boundLegSpan_endTi ne"
t ype="ai xm Hol di ngPat t er nDur ati onPropertyType" nill abl e="true"
m nQccur s="0">
<annot at i on>
<appi nf o>
<gml : descri ption>Span is timng</gnl:description>
</ appi nf 0>
</ annot at i on>
</ el enent >
<el enent nanme="out boundLegSpan_endDi st ance"
t ype="ai xm Hol di ngPatt er nDi st ancePropertyType" nill abl e="true"
m nCccur s="0">
<annot at i on>
<appi nf o>
<gml : descri ption>span is | ength</gnl:description>
</ appi nf 0>
</ annot ati on>
</ el enent >
<el enent name="out boundLegSpan_endPoi nt "
type="ai xm Segnent Poi nt PropertyType" nill abl e="true" m nQccurs="0">
<annot at i on>
<appi nf o>
<gml : descri pti on>The second waypoi nt of a two point hol di ng, used
to define the end of the outbound |eg.</gnl:description>
</ appi nf 0>
</ annot ati on>
</ el emrent >
</ choi ce>
</ sequence>
</ group>

4.9 Mapping Relationships to Objects

Relationships are encoded by creating an XML element with the same name as the role
name on the UML model. It is of type ObjectPropertyType.

<<feature>> +surfaceProperties <<object>>
Runway @ = SurfaceCharacteristics
0..1 (from Airport/Heliport)

In this example, the SurfaceCharacterisitcs object is a property of the Runway. The
“surfaceProperties” property of the Runway is defined as being of type
SurfaceCharacteristicsPropertyType.
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<el enent name="surfaceProperties"
type="ai xm Sur f aceCharacteri sti csPropertyType" m nCccurs="0"/>

4.9.1 Mapping Associations with Association Classes

In the UML below, the NavaidEquipment feature has a relationship to the
OrganisationAuthority feature. This relationship contains properties defined in the
AuthorityForNavaidEquipment class.

<<feature>>
NavaidEquipment

w@designator : CodeNavaidDesignatorType
wname : TextNameType . - .

s . . __ 0.* isUnderResponsibilityOf 0.. <§fee_1ture>> )
zfnn;';zo_ng;?\( é§£g$§$|oEmlssmnType ‘ OrganisationAuthority

) + | (from Organisation)

@magneticVariation : ValMagneticVariationType ‘ authority
@magneticVariationAccuracy : ValAngleType t
@dateMagneticVariation : DateYearType
wflightChecked : CodeYesNoType

|
<<object>>
AuthorityForNavaidEquipment

@type : CodeAuthorityRoleType

When mapping this in XSD, an ‘authorityForNavaidEquipment’ property is created in the
NavaidEquipment feature as shown below. The name of this property is automatically
derived from the name of the association class, by conversion to lowerCamelCase style. The
direction of the arrow is important. If the direction would have been to the NavaidEquipment,
the property would have been created in the OrganisationAuthority feature.

(NavaiquuipmentF‘erertyGrDup:El—@} -1:. _,- “aixrmelocation -

[ e e e

'
r-

A second step is then required to complete the XSD. In this case an element named
‘theOrganisationAuthority’ is added in the definition of the
AuthorityForNavaidEquipmentPropertyGroup, based on the role of the OrganisationAuthority
class in this association.
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| aixm:AuthorityForHavaidEquipment Type

|
|

AuthorityForHavaidEquipment [}]—'—

e

4.10 Mapping Relationships to Features

--- aixm:extension
]
.

___________________________ St

In AIXM, Relationships to features are described by reference using x| i nk: hr ef . The UML
role name is used for the XML element name and the XML element is of type

0.7 | =<feature:==

FeaturePropertyType.
“=features» q iaibate d A
AirportHeliport
(from Airport/Helipart) +themirport
(RamwaPropertyorom HH( =l e

Identifies the Airport whers the Runway is situated,

Funway

| aixm:AirportHeliportPropertyType

B attributes

------- )
v
'

atlink:ishow

The 'show' attribute iz uzed to communicate the desired prezentation
of the ending rezource on traversal fram the starting resource; it's
walue should be treated s Folloves:
new - load ending resource in a new windows, frarme, pane, or other
presentation context
replace - load the rezource in the sarme windaow, frame, pane, or
ather presentation contert
ernbed - load ending rezource in place of the presentation of the
Statting resaurce
other - behavior is unconstrained; exarnine other markup in the
link: Far hints
none - behawior is unconstrained
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4.11 Mapping Data Types

4.11.1 <<codelist>>

Codelists are given by the stereotype <<codel i st >>. As it can be seen from the diagram

elow, for each <<codelist>> type, there also is a <<datatype>> class, which defines the
nilReason attribute.

<<XSDsimpleType>>
string
(from XMLSchemaDatatypes)

«<<XSDfacet>> whiteSpace : null = presene

A
/\
0

<<codelist>>
CodeAircraftEngineBaseType
«JET : string
«PISTON : string
« TURBOPRORP : string
ALL : string
«OTHER : string

A

/\
L‘J

<<datatype>>
CodeAircraftEngineType

«nilReason : NilReasonEnumeration

First, the <<codelist>> class is converted into a simpleType in the XSD:

<si npl eType nane="CodeAi rcr aft Engi neBaseType" >
<annot at i on>
<appi nf o><gm : descri pti on>A code indicating the type of aircraft engine

(for exanmple, jet, piston, turbo).</gm:description></appinfo>
</ annot at i on>

<uni on>
<si nmpl eType>
<restriction base="xsd:string">
<enuneration val ue="JET">
<annot at i on>
<appi nf o><gnl : descri pti on>Jet Engi ne</ gnl : descri pti on></ appi nf o>
</ annot ati on>
</ enuner at i on>
<enuneration val ue="PI STON" >
<annot at i on>
<appi nf o><gmnl : descri pti on>Pi st on
Engi ne</ gnl : descri pti on></ appi nf 0>
</ annot ati on>
</ enuner at i on>
<enuner ati on val ue="TURBOPROP" >
<annot at i on>
<appi nf o><gn : descri pti on>Tur bo Propel | er
Engi ne</ gnl : descri pti on></ appi nf 0>
</ annot ati on>
</ enuner at i on>
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<enuner ati on val ue="ALL">
<annot at i on>

<appi nf o><gnl : description>Al|l aircraft engi ne

types. </ gnl : descri pti on></ appi nf 0>
</ annot ati on>
</ enuner at i on>
</restriction>
</ si npl eType>
<si npl eType>
<restriction base="string">
<pattern val ue="OTHER(: (\W ){1,58})?"/>
</restriction>
</ si npl eType>
</ uni on>
</ si npl eType>

Note that the simple data types is declared as a union between the enumerated values
declared in the UML model (with the exception of the value “OTHER”) and a string with the
pattern “OTHER(:(\w|_){1,58})?". This enables <<codelist>> data types to include values that
are not supported by the enumeration list. For example, an electric engine type could be

encoded as “OTHER:ELECTRIC".

In addition, a complex type is defined, including the declaration of the nilReason attribute:

<conpl exType nanme="CodeAi rcraft Engi neType" >
<si npl eCont ent >

<ext ensi on base="ai xm CodeAi r cr af t Engi neBaseType" >
<attribute name="nil Reason" type="gm : N | ReasonEnunerati on"/>

</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>

4.11.2 <<datatype>> - default case

<<XSDsimpleType>>
date
(from XMLSchemaDatatypes)

<<XSDfacet>> whiteSpace : string = collapse

A
/\

<<datatype>>
DateBaseType

A
/\

<<datatype>>
DateType

«nilReason : NilReasonEnumeration

As for <<codeList>>, the mapping of <<datatype>> used to type simple properties (see

2.7.1.1) consists of two steps.

The first step is the creation of the simpleType corresponding to the BaseType.
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<si npl eType nane="Dat eBaseType" >
<restriction base="xsd: date">
</restriction>

</ si npl eType>

The second step is the creation of the complexType which defines the attribute nilReason.

<conpl exType nane="Dat eType" >
<si npl eCont ent >
<ext ensi on base="ai xm Dat eBaseType" >
<attribute name="nil Reason" type="gm : Ni | ReasonEnuneration "/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>

4.11.3 <<datatype>> with Unit of Measurement

A Unit of measurement (UOM) exists for many data types that take numerical values. This
has been modelled as a uom attribute in the <<datatype>> class.

<<XSDsimpleType>> <<XSDsimpleType>>
decimal string
(from XMLSchemabDatatypes) (from XMLSchemabDatatypes)
ex<<XSDfacet>> whiteSpace : null = preserve
A A
/\ /\
LA
<<datatype>>
ValDepthBaseType
A
/\ <<codelist>>
UomDepthType
MM : string
<<datatype>> «CM : string
ValDepthType <IN : string
Zuom : UomDepthType GFT:sting
zinilReason : NilReasonEnumeration <OTHER : string

The XSD mapping of uom types follows the same rules as for any other <<codelist>>, except

that no complex type is required with the nilReason.

<si nmpl eType nane="UonDept hType" >
<uni on>
<si npl eType>
<restriction base="xsd:string">
<enuner ati on val ue=" M >
</ enuner ati on>
<enuner ati on val ue="CM' >
</ enuner ati on>
<enuner ati on val ue="I| N'>
</ enuner ati on>
<enuner ati on val ue="FT">
</ enuner ati on>
</restriction>
</ si npl eType>
<si nmpl eType>
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<restriction base="string">
<pattern val ue="OTHER: \ W 2, 58} "/ >
</restriction>
</ si npl eType>
</ uni on>
</ si npl eType>

In a second step, the class ValDepthBaseType is generated as a simple type, as described
in 4.11.2.

<si npl eType nane="Val Dept hBaseType" >
<restriction base="xsd: deci mal "/ >
</ si npl eType>

Then, the uom attribute is added to the complexType ValDepthType, after the definition of
nilReason attribute.

Bl sttriputes

<conpl exType name="Val Dept hType" >
<si nmpl eCont ent >
<ext ensi on base="ai xm Val Dept hBaseType" >
<attribute name="nil Reason" type="gm : N | ReasonEnuneration"/>
<attribute name="uom' type="ai xm UonDept hType" use="required"/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>

4.11.4 Particular cases

4.11.4.1 <<datatype>> with no BaseType

The 5 data types listed in 2.7.1.1 map directly to the built-in datatypes defined by the XML
schema specification. The default datatypes are stri ng, f 1 oat, doubl e, etc, which are
considered si npl eTypes.

The AlphaType acts as a convenient example.

=¥EDsimpleType==
string
(fram LS chemal atatypes)

S==®50facet== whiteSpace : null = presemne

==datatype==
AlphaType
rfrom AlXM Data Ty...)

<si npl eType nane="Al phaType" >
<restriction base="xsd:string">
<pattern val ue="[A-Z]*"/>
</restriction>
</ si npl eType>
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4.11.4.2 <<datatype>> XHTMLBaseType

<<datatype>> XHTMLBaseType represents a structured XHTML document compliant with
http://www.w3.0rg/1999/xhtml. 1t should be mapped as follows in XML.:

<conpl exType nanme="XHTM_BaseType" >
<sequence>
<any nanmespace="http://ww. w3. org/ 1999/ xht Ml " m nCccurs="1"
maxQccur s="unbounded" processCont ent s="skip"/>
</ sequence>
</ conpl exType>
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