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XML Schema Definition Language (XSDL)XML Schema Definition Language (XSDL)

• Member of the XML family of standards
• XML schema is composed of pre-defined components:

– Primary components:
• Element declarations
• Attribute declarations
• Simple type definitions  
• Complex type definitions

– Secondary components:
• Attribute group definitions
• Model group definitions
• Identity-constraint definitions
• Notation declarations

– Dependent components:
• Model groups
• Annotations
• Attribute uses
• Particles and wildcards
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Distinction between Global and Local components Distinction between Global and Local components 

• XSD components that are the children of the schema
component are global components, and those lower in 
the schema hierarchy are local components:
– <schema>
– <global component>
– <local component>
– </local component>
– </global component>
– </schema>

• Global components can be reused many times within a 
schema by making references to these components, and 
local components can only be reused within the 
component for which they are defined.
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• Some XML schema components can contain other 
components, referred to as children. The XML will read 
like:
– <parent>
– <child>
– </child>
– </parent>

• XML schema components may or may not contain 
character data, which are the definitions that are 
contained within a declaration or definition:
– <component “character data”>
– </component> 
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XSDL Datatype DefinitionsXSDL Datatype Definitions

• Not to be confused with the <<Datatype>> class in UML
• Three types of XSDL datatypes in AIXM:

– Datatype <<datatype>>
– Datatype <<enumeration>>
– Datatype <<codelist>>

• XSDL datatypes can be
– Simple
– Complex

• A simple XSDL datatype can not have any XSDL 
attributes, and a complex XSDL datatype can.

• XSDL attributes are recommended for metadata (and 
as such are used in AIXM)
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What is an XSDL datatype?What is an XSDL datatype?

• An XSDL datatype is defined as a three-tuple, 
and is composed of a value space, lexical 
space, and facets
– Datatype = (value space, lexical space, facets)

• The value space of a datatype defines the set of 
values that are allowed for a datatype. 
– For example, the simple XSD datatype string has as 

value space the “set of finite length sequence of 
characters [XSD Spec Part 2, Section 3.2.1].”
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XSDL Datatype Lexical SpaceXSDL Datatype Lexical Space

• The lexical space of a datatype defines the “valid 
literals for a datatype [Part 2, Section 2.3].” A 
literal is a specific way in which a datatype is 
expressed. 
– For example, the simple datatype time may include 

an optional time zone indicator. 
– Time specified as 12:00 AM, or as 12:00 AM EST is 

said to be expressed as two types of literals
– These literals are in the set of literals that define the 

lexical space of the simple datatype time.
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XSDL FacetsXSDL Facets

• Datatypes facets are used to constrain the 
value space of an XSDL datatype. There 
are two types of facets:
– Fundamental, such as applying the numeric

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

– Constraining, such as applying the minimum 
and maximum integer value to the simple 
XSD datatype byte using the facets 
minInclusive
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• The example here from the AIXM_DataTypes.xsd file 
shows a simpleType XSDL datatype that has been 
restricted using an enumeration facet
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• SimpleType and ComplexType XSDL datatypes can be 
extended in two ways:
– By restricting the definition of the datatype, using the restriction tag.
– By extending the definition of the datatype, using the extension tag.

• The resulting derived datatype from SimpleType and 
ComplexType XSDL datatypes is a ComplexType XSDL 
datatype if an attribute is added.
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• Datatype definitions: 
– define AIXM features to encompass detailed aeronautical 

domain information accurately.
• Extension and restriction of datatypes: 

– define and reuse datatype definitions within the schema.
• Element and attribute declarations: 

– define AIXM features.
• Annotation and documentation: 

– to enable users to understand the contents of the AIXM XSD 
files.

• Additional schema components: 
– to incorporate the use of the Geographical Mark-up Language 

(GML), and to make use of additional concepts available in 
XSDL.
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Associated Datatypes of Stereotype 
<<datatype>>
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<<datatype>>

• Pattern
• Minimum Length
• Maximum Length
• ComplexType/SimpleContent
• Extends a SimpleType

• Pattern
• Minimum Length
• Maximum Length
• ComplexType/SimpleContent
• Extends a SimpleType

ValDistanceType

<<XSDfacet>> pattern : string = \d{1,8}(\.\d{1,4}){0,1}

(f rom AIXM Data Ty pes)

<<datatype>>



ValDistanceTypeValDistanceType

<complexType name="ValDistanceType">
<simpleContent>

<annotation>
<documentation/>
</annotation>
<extension base="aixm:ValDistanceTypeBase">

<attribute name="uom" 
type="aixm:UomDistanceType" 
use="required"/>

</extension>
</simpleContent>

</complexType>

<complexType name="ValDistanceType">
<simpleContent>

<annotation>
<documentation/>
</annotation>
<extension base="aixm:ValDistanceTypeBase">

<attribute name="uom" 
type="aixm:UomDistanceType" 
use="required"/>

</extension>
</simpleContent>

</complexType>
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• This list cannot be 
expanded

• SimpleType
• Restricted from base type 

‘string’
• Enumeration facet used to 

define UML attributes 

• This list cannot be 
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• SimpleType
• Restricted from base type 

‘string’
• Enumeration facet used to 

define UML attributes 

CodeRunwaySectionType

TDZ : string
AIM : string
CL : string
EDGE : string
THR : string
DESIG : string
AFT_THR : string
DTHR : string
END : string
TWY_INT : string
RPD_TWY_INT : string
TWY_HOLD_BAY : string
1_THIRD : string
2_THIRD : string
3_THIRD : string
OTHER : string

(from AIXM Data Types)

<<enumerat ion>>



CodeRunwaySectionTypeCodeRunwaySectionType

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

<enumeration value="TDZ">
<annotation>
<documentation/>
</annotation>

</enumeration>
…additional UML attributes as enumeration 
facets

</restriction>
</simpleType>

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

<enumeration value="TDZ">
<annotation>
<documentation/>
</annotation>

</enumeration>
…additional UML attributes as enumeration 
facets

</restriction>
</simpleType>
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<<codelist>>

• The types of 
surfaces used for 
obstacle 
assessments form 
an open set of 
options

• The list can be 
expanded

• The types of 
surfaces used for 
obstacle 
assessments form 
an open set of 
options

• The list can be 
expanded

CodeObstacleAssessmentSurfaceType

40_TO_1 : string
72_TO_1 : string
MA : string
FINAL : string
PT_ENTRY_AREA : string
PRIMARY : string
SECONDARY : string
ZONE1 : string
ZONE2 : string
ZONE3 : string

(from AIXM Data Types)

<<codelist>>



CodeObstacleAssessmentSurfaceTypeCodeObstacleAssessmentSurfaceType

<simpleType name="CodeObstacleAssessmentSurfaceType">
<union 
memberTypes="aixm:CodeObstacleAssessmentSurfaceType_base
xsd:string"/>

</simpleType>
<simpleType name="CodeObstacleAssessmentSurfaceType_base">

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

<enumeration value="40_TO_1">
<annotation>
<documentation/>
</annotation>
</enumeration>
…additional UML attributes as enumeration 
facets

</restriction>
</simpleType>

<simpleType name="CodeObstacleAssessmentSurfaceType">
<union 
memberTypes="aixm:CodeObstacleAssessmentSurfaceType_base
xsd:string"/>

</simpleType>
<simpleType name="CodeObstacleAssessmentSurfaceType_base">

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

<enumeration value="40_TO_1">
<annotation>
<documentation/>
</annotation>
</enumeration>
…additional UML attributes as enumeration 
facets

</restriction>
</simpleType>



VerticalStructure includes ObstaclesVerticalStructure includes Obstacles

El evatedCurve
(from Geometry)

<<obj ect>>
ElevatedSurface

(from Geometry)

<<object>>
ElevatedPoint

(from Geometry)

<<object>>

LightElement

colour : CodeColourType
intensity : CodeLightIntensityType
type : CodeLightSourceType
status : CodeStatusOperationsType

(from Shared)

<<object>>

11

hasPosition

VerticalStructurePartGeometry
<<choice>>

0..10..1

hasCurveShape

0..10..1

hasSurfaceShape

0..10..1

hasPointShape

Timetable
(from Time Management)

<<object>>

MarkerBeacon
(from Navaids Points)

<<feature>>

VerticalStructureLighting
lighted : CodeYesNoType
lightingICAOStandard : CodeYesNoType
status : CodeStatusOperationsType

<<feature>>

0..n0..n

isComposedOf

0..10..1

i sEffective

VerticalStructurePart
verticalExtent : ValDistanceType
verticalExtentAccuracy : ValDistanceType

<<obj ect>>

+horizontalProjection

VerticalStructure
name : TextNameT ype
type : CodeVerticalSt ru ctureType
construct ion Status : CodeStatusConstructi onType
material : CodeMateria lType
markingPat tern : CodeVertical StructureMarkingType
markingFirstColour : Co deColourType
markingSecondColour : CodeColourType
markingICAOStandard : CodeYesNoType
group : CodeYesNoT yp e

<<feature>>

0. .10. .1

isActiveBy

0..10..1

isMarkedBy

0..10..1

isInstalledOn

1..n1..n

isMadeOf
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VerticalStructure elementVerticalStructure element

• Parent is <schema>
– A Global element

• Of type VerticalStructureType
• Inherits from the AbstractAIXMFeature

– Defined in XML as a substitutionGroup

• Parent is <schema>
– A Global element

• Of type VerticalStructureType
• Inherits from the AbstractAIXMFeature

– Defined in XML as a substitutionGroup
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VerticalStructureType
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complexType definition for 
VerticalStructureTimeSliceType
complexType definition for 
VerticalStructureTimeSliceType



How XSDL is used to encode AIXM UML attributes 
VerticalStructurePropertyGroup
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VerticalStructurePropertyGroup



VerticalStructure UML featureVerticalStructure UML feature

• The VerticalStructure
feature is an XSDL 
element

• Its UML attributes are 
elements in a named 
model group

• The UML attribute UML 
datatypes are XSDL 
simpleType and 
complexType datatypes

• The UML associations 
are XSDL elements

• The VerticalStructure
feature is an XSDL 
element

• Its UML attributes are 
elements in a named 
model group

• The UML attribute UML 
datatypes are XSDL 
simpleType and 
complexType datatypes

• The UML associations 
are XSDL elements Timetable

workingHours : CodeTimetableType
(f rom Time Manag em ent )

<<object>>

VerticalStructure

name : TextNameType
type : CodeVerticalStructureType
constructionStatus : CodeStatusConstructionType
material : CodeMaterialType
markingPattern : CodeVerticalStructureMarkingType
markingFirstColour : CodeColourType
markingSecondColour : CodeColourType
markingICAOStandard : CodeYesNoType
group : CodeYesNoType

(from Obstacle)

<<feature>>

0..10..1

isActiveBy
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VerticalStructurePartGeometry
UML choice
VerticalStructurePartGeometry
UML choice

• The 
VerticalStructurePart
feature is an XSDL 
element

• XSDL encodes UML 
features and objects 
using the same 
components

• Objects are static and do 
not have time slices

• UML choice is an 
abstract class

• The 
VerticalStructurePart
feature is an XSDL 
element

• XSDL encodes UML 
features and objects 
using the same 
components

• Objects are static and do 
not have time slices

• UML choice is an 
abstract class

ElevatedPoint

elevation : ValDistanceVerticalType
geoidUndulation : ValDistanceSignedType
verticalDatum : CodeVerticalDatumType
verticalAccuracy : ValDistanceType

(from Geometry)

<<object>>

VerticalStructurePartGeometry
(from Obstacle)

<<choice>>

0..10..1

hasPointShape

VerticalStructurePart

verticalExtent : ValDistanceType
verticalExtentAccuracy : ValDistanceType

(f rom Ob stacle)

<<object>>

+horizontalProjection



SummarySummary

• Described XSDL for
– Representative AIXM UML datatypes
– Representative AIXM UML classes

• Feature (dynamic, use time slices)
• Choice (UML abstract class)
• Object (static, do not use time slices)

• Described XSDL for
– Representative AIXM UML datatypes
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• Feature (dynamic, use time slices)
• Choice (UML abstract class)
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	XSD to UML
	Topics
	General Scheme
	Sample AIXM  Data: Runway
	Sample AIXM  Data: Runway Element
	Sample AIXM  Data: Runway Element
	AIXM 5 Release Candidate 2 (RC2) xsd files
	AIXM 5 Release Candidate 2 (RC2) xsd files
	XML Schema Definition Language (XSDL)
	Distinction between Global and Local components 
	Children and Character Data
	XSDL Datatype Definitions
	What is an XSDL datatype?
	XSDL Datatype Lexical Space
	XSDL Facets
	XSDL Simple Type Definitions : �UML <<codelist>>
	XSDL Complex Type Definitions
	AIXM use of XSDL
	AIXM 5 Release Candidate 2 (RC2) xsd files
	Associated Datatypes of Stereotype <<datatype>>
	ValDistanceType
	Associated Datatypes of Stereotype <<enumeration>>
	CodeRunwaySectionType
	Associated Datatypes of Stereotype <<codelist>>
	CodeObstacleAssessmentSurfaceType
	VerticalStructure includes Obstacles
	AIXM 5 Release Candidate 2 (RC2) xsd files
	VerticalStructure element
	VerticalStructureType �and reference to the TimeSlicePropertyType
	complexType definition for VerticalStructureTimeSliceType
	How XSDL is used to encode AIXM UML attributes �VerticalStructurePropertyGroup
	VerticalStructure UML feature
	How XSDL is used to encode AIXM UML choice classes �VerticalStructurePartPropertyGroup
	How XSDL is used to encode AIXM UML choice classes �VerticalStructurePartPropertyGroup
	How XSDL is used to encode AIXM UML choice classes �VerticalStructurePart
	VerticalStructurePartGeometry �UML choice
	Summary

