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Place all XML elements encoding GML Objects in a substitutionGroup 

In a GML Application Schema, all XML elements are either GML “Objects” or GML “properties”.  All GML Object XML elements are required to be in the substitutionGroup tree that is rooted in gml:AbstractObject.  That requires that the XML elements encoding objects to have public element names, which are always capitalized.
When no other existing GML Object would be a suitable substitutionGroup for a new GML Object, that Object is placed in the gml:AbstractGML substitutionGroup if the object may have an identity so that it can be used multiple times.  Such an Object with identity can and should use the required gml:id attribute, and it often should use some of the (optional) other properties in gml:AbstractGML, namely gml:identifier, gml:name, gml:description, gml:descriptionReference, and gml:metaDataProperty.  Otherwise, a new GML Object that is only used once is placed (directly) in the gml:AbstractObject substitutionGroup.

The following table lists the XML elements in all sensorML 1.0.1 XML Schema Documents that appear to encode GML Objects but are not currently in a substitutionGroup.

	XML Schema Document
	XML Element Name
	Should Place In substitutionGroup
	Should Also Change

	base.xsd
	sml:Security
	gml:AbstractObject
	

	
	sml:Rights
	gml:AbstractGML
	Inherit gml:id

	
	KeywordList
	gml:AbstractGML
	Inherit gml:id
Make name public

	
	IdentifierList
	gml:AbstractGML
	Use gml:id
Make name public

	
	ClassifierList
	gml:AbstractGML
	Use gml:id
Make name public

	
	sml:Term
	gml:AbstractGML
	Inherit gml:descriptionReference
Use gml:CodeType for “value”

	
	sml:ContactList
	gml:AbstractGML
	Inherit gml:id and gml:Description

	
	sml:Person
	gml:AbstractGML
	Inherit gml:id

	
	sml:ResponsibleParty
	gml:AbstractGML
	Inherit gml:id

	
	sml:contactInfo
	gml:AbstractObject
	Add new sml:ContactInfo object

	
	sml:phone
	gml:AbstractObject
	Add new sml:Phone object

	
	sml:address
	gml:AbstractObject
	Add new sml:Address object

	
	sml:Document
	gml:AbstractGML
	Inherit gml:id

	
	sml:DocumentList
	gml:AbstractGML
	Inherit gml:id

	
	sml:EventList
	gml:AbstractGML
	Inherit gml:id

	
	sml:Event
	gml:AbstractGML
	Inherit gml:id

	method.xsd
	sml:ProcessMethod
	gml:AbstractGML
	

	
	RulesDefinition
	gml:AbstractGML
	Inherit gml:description 
Make name public

	
	AlgorithmDefinition
	gml:AbstractGML
	Inherit gml:description 
Make name public

	
	ImplementationCode
	gml:AbstractGML
	Inherit gml:description 
Make name public

	
	sml:ruleLanguage
	gml:AbstractObject
	Add new sml:AbstractRules object

	
	sml:schematron
	gml:AbstractObject
	Add new sml:SchematronRules object

	
	sml:relaxNG
	gml:AbstractObject
	Add new sml:RelaxNGRules object

	process.xsd
	sml:_Process
	gml:AbstractGML
	Change name to sml:AbstractProcess

	
	InputList
	gml:AbstractGML
	Use gml:id
Make name public

	
	OutputList
	gml:AbstractGML
	Use gml:id
Make name public

	
	ParameterList
	gml:AbstractGML
	Use gml:id
Make name public

	
	ComponentList
	gml:AbstractGML
	Use gml:id
Make name public

	
	ConnectionList
	gml:AbstractGML
	Use gml:id
Make name public

	
	sml:connection
	gml:AbstractGML
	Use gml:identifier or gml:name
Capitalize element name

	
	sml:Link
	gml:AbstractObject
	

	
	sml:ArrayLink
	gml:AbstractObject
	

	sensorML.xsd
	sml:SensorML
	gml:AbstractObject?
	

	system.xsd
	PositionList
	gml:AbstractGML
	Use gml:id
Make name public

	
	InterfaceList
	gml:AbstractGML
	Use gml:id 
Make name public

	
	sml:InterfaceDefinition
	gml:AbstractGML
	Inherit gml:id

	
	ParameterList
	sml:AbstractList
	Make name public


The following table lists the XML elements in all sweCommon 1.0.1 XML Schema Documents that appear to encode GML Objects but are not currently in a substitutionGroup.

	XML Schema Document
	XML Element Name
	Should Place In substitutionGroup
	Should Also Change

	aggregateTypes.xsd
	swe:AbstractDataRecord
	gml:AbstractGML
	Inherit gml:name

	
	swe:AbstractDataArray
	gml:AbstractObject
	

	basicTypes.xsd
	swe:Interval
	gml:AbstractObject
	

	curveTypes.xsd
	(none)
	
	

	data.xsd
	swe:DataBlockDefinition
	gml:AbstractGML
	Inherit gml:id

	
	swe:DataStreamDefinition
	gml:AbstractGML
	Inherit gml:id

	encoding.xsd
	swe:StandardFormat
	gml:AbstractGML
	Inherit gml:id

	
	swe:TextBlock
	gml:AbstractGML
	Inherit gml:id

	
	swe:BinaryBlock
	gml:AbstractObject
	

	
	Component
	gml:AbstractObject
	Make name public

	
	Block
	gml:AbstractObject
	Make name public

	
	swe:MultiplexedStream-Format
	gml:AbstractGML
	Inherit gml:id

	
	swe:XMLBlock
	gml:AbstractGML
	Inherit gml:id

	phenomenon.xsd
	(none)
	
	

	positionTypes.xsd
	(none)
	
	

	simpleTypes.xsd
	swe:Boolean
	gml:AbstractGML
	Omit swe:SimpleComponent-AttributeGroup

	
	swe:Quantity
	gml:AbstractGML
	

	
	swe:QuantityRange
	gml:AbstractGML
	

	
	swe:Count
	gml:AbstractGML
	Omit swe:SimpleComponent-AttributeGroup

	
	swe:CountRange
	gml:AbstractGML
	Omit swe:SimpleComponent-AttributeGroup

	
	swe:Category
	gml:AbstractGML
	Omit swe:SimpleComponent-AttributeGroup

	
	swe:Time
	gml:AbstractGML
	

	
	swe:TimeRange
	gml:AbstractGML
	

	
	swe:Text
	gml:AbstractGML
	

	
	swe:ObservableProperty
	gml:AbstractGML
	

	
	swe:AllowedValues
	gml:AbstractGML
	Inherit gml:id

	
	swe:AllowedTokens
	gml:AbstractGML
	Inherit gml:id

	
	swe:AllowedTimes
	gml:AbstractGML
	Inherit gml:id

	swe.xsd
	(none)
	
	

	temporalAggregates.xsd
	(none)
	
	

	xmlData.xsd
	swe:Item
	gml:AbstractObject
	

	
	swe:Record
	gml:AbstractObject
	

	
	swe:Array
	gml:AbstractObject
	


Make all XML elements encoding complex GML properties use a complexType with name ending in “PropertyType”
In a GML Application Schema, all XML elements are either GML “Objects” or GML “properties”.  GML properties with simple contents are directly encoded as XML elements, usually using xsd:simpleType.  Each GML property with more complex contents is encoded as an XML element that should use a globally-named xsd:complexType with a name of the form “XxxxPropertyType”.  The “Xxxx” is that name of the associated GML Object which contains the desired complex property contents.  Complex GML property XML elements are rarely in a substitutionGroup, and shall NOT be in the substitutionGroup tree rooted in gml:AbstractObject.

The following table lists the XML elements in all sensorML 1.0.1 XML Schema Documents that appear to encode complex GML “properties” but do not currently use a globally named complexType with a name of the form “XxxxPropertyType”.
	XML Schema Document
	XML Element Name
	Should Use Type
	Should Also

	base.xsd
	sml:securityConstraint
	sml:SecurityPropertyType
	

	
	sml:validTime
	sml:TimeInstantOrPeriod-PropertyType
	

	
	sml:legalConstraint
	sml:RightsPropertyType
	

	
	sml:keywords
	sml:KeywordListProperty-Type
	

	
	sml:identification
	sml:IdentifierListProperty-Type
	

	
	identifier (in sml:identification)
	sml:TermPropertyType
	Omit “name” attribute by using xlink:title instead

	
	sml:classification
	sml:ClassifierListProperty-Type
	

	
	classifier (in sml:classification)
	sml:TermPropertyType-PropertyType
	Omit “name” attribute by using xlink:title instead

	
	sml:contact
	sml:ContactOrListProperty-
Type
	

	
	member (in sml:ContactList
	sml:ContactPropertyType
	Change “member” to “contact”

	
	sml:contactInfo
	sml:ContactInfoPropertyType
	Change property to include new sml:ContactInfo object

	
	sml:phone
	sml:PhonePropertyType
	Change property to include new sml:Phone object

	
	sml:address
	sml:AddressPropertyType
	Change property to include new sml:Address object

	
	sml:documentation
	sml:DocumentOrListProperty-Type
	

	base.xsd (continued)
	member (in sml:DocumentList
	sml:DocumentPropertyType
	Change “member” to “document”
Omit “name” attribute by using xlink:title instead

	
	sml:history
	sml:EventListPropertyType
	Omit “history” group, instead directly using sml:history

	
	member (in EventList)
	sml:EventPropertyType
	Change “member” to “event” 
Omit “name” attribute by using xlink:title instead

	
	sml:capabilities
	swe:DataRecordPropertyType
	Omit “name” attribute by using xlink:title instead

	
	sml:characteristics
	swe:DataRecordPropertyType
	Omit “name” attribute by using xlink:title instead

	method.xsd
	rules (in ProcessMethodType)
	swe:RulesDefinitionProperty-Type
	Change property to include new sml:RulesDefinition object

	
	algorithm (in ProcessMethodType)
	sml:AlgorithmDefinition-PropertyType
	Change property to include new sml:AlgorithmDefinition object

	
	sml:methodProperty-Type
	sml:ProcessMethodProperty-Type
	Change name of this complexType

	
	sml:ruleLanguage
	sml:RulesPropertyType
	Change property to include new sml:Rules object, and change “rulesLanguage” to “rules”

	process.xsd
	sml:inputs
	sml:InputListPropertyType
	

	
	sml:outputs
	sml:OutputListPropertyType
	

	
	sml:parameters
	sml:ParameterListProperty-Type
	

	
	component (in sml:Components)
	sml:ProcessPropertyType
	Omit “name” attribute by using xlink:title instead
Consider changing property name to “process”

	
	dataDefinition (in sml:DataSourceType
	sml:DataDefinitionProperty-Type
	

	
	values (in sml:DataSourceType
	sml:ValuesPropertyType?
	Consider improving property name “values”

	
	observationReference (in sml:DataSourceType
	sml:ObservationProperty-Type?
	Consider changing property name to “observation”

	
	sml:connections
	sml:ConnectionListProperty-Type
	

	
	sml:connection
	sml:LinkPropertyType
	Omit “name” attribute?

	
	sml:inputsPropertyType
	sml:InputsPropertyType
	Capitalize property type name

	
	sml:outputsPropertyType
	sml:OutputsPropertyType
	Capitalize property type name

	process.xsd (continued)
	sml:parameters-PropertyType
	sml:ParametersPropertyType
	Capitalize property type name

	
	sml:components-PropertyType
	sml:ComponentsProperty-Type
	Capitalize property type name

	
	sml:dataSources-PropertyType
	sml:DataSourcesProperty-Type
	Capitalize property type name

	
	sml:connections-PropertyType
	sml:ConnectionsProperty-Type
	Capitalize property type name

	
	sml:IoComponent-PropertyType
	sml:IoComponent-PropertyType
	Omit “name” attribute by using xlink:title instead

	sensorML.xsd
	member (in 
sml:SensorML)
	sml:SMLmemberProperty-Type
	

	system.xsd
	sml:spatialReference-Frame
	sml:EngineeringCRS-PropertyType
	

	
	sml:temporal-ReferenceFrame
	sml:TemporalCRSProperty-Type
	

	
	sml:location
	sml:PointOrCurveProperty-Type
	

	
	sml:position
	sml:PositionPropertyType
	Omit “name” attribute by using xlink:title instead

	
	sml:timePosition
	sml:TimePropertyType
	Omit “name” attribute by using xlink:title instead

	
	sml:positions
	sml:PositionListProperty-Type
	Change property to include new sml:PositionList object

	
	sml:interfaces
	sml:InterfaceListProperty-Type
	Change property to include new sml:InterfaceList object

	
	sml:interface
	sml:InterfaceDefinition-PropertyType
	Change property to include new sml:InterfaceDefinition object
Omit “name” attribute by using xlink:title instead

	
	parameters (in sml:ComponentArrayType
	sml:ComponentParameters-PropertyType
	


The following table lists the XML elements in all sweCommon 1.0.1 XML Schema Documents that appear to encode complex GML “properties” but do not currently use a globally named complexType with a name of the form “XxxxPropertyType”.

	XML Schema Document
	XML Element Name
	Should Use Type
	Should Also 

	aggregateTypes.xsd
	swe:Count
	swe:CountPropertyType
	Change Object to property

	
	elementCount (in AbstractDataArrayType)
	swe:CountPropertyType
	

	
	case (in ConditionalDataType
	swe:ConditionalValue​-PropertyType
	Omit “name” attribute by using xlink:title instead

	
	condition (in AbstractConditionalType)
	swe:AnyDataProperty-Type?
	Omit “name” attribute by using xlink:title instead

	
	data (in ConditionalValueType)
	swe:AnyDataProperty-Type?
	

	basicTypes.xsd
	(none)
	
	

	curveTypes.xsd
	(none)
	
	

	data.xsd
	(none)
	
	

	encoding.xsd
	(none)
	
	

	phenomenon.xsd
	(none)
	
	

	positionTypes.xsd
	(none)
	
	

	simpleTypes.xsd
	(none)
	
	

	swe.xsd
	(none)
	
	

	temporalAggregates.xsd
	swe:TimeGridPropertyType
	Should include swe:TimeGrid instead of swe:TimeInstantGrid
	

	xmlData.xsd
	(none)
	
	


Include documentation of meaning in all GML Objects and properties
I think the definitions of all XML encodings of GML Objects should include a <documentation> element which provides the meaning or use of that Object.  Similarly, all XML encodings of simple properties should include a <documentation> element which provides the meaning or use of that property.  With some exceptions, most definitions of XML encodings of GML Objects and of simple GML properties in sensorML 1.0.1 and sweCommon 1.0.1 do not include any documentation of meaning or use.
Similarly, I think the definitions of all XML encodings of complex GML properties should include a <documentation> element which specifies that either the optional Object or the optional reference to such an Object shall be included.  If both may be included, that should be explicitly stated, together with the meaning when both are included.  With some exceptions, most definitions of XML encodings of complex GML properties in sensorML 1.0.1 and sweCommon 1.0.1 do not include any documentation of the limitations or meaning of the optional components.
Use or adapt GML elements with similar meanings or uses

A GML Application Schema should use or adapt the element, attribute, and type items which are already defined in GML for any needed item with essentially the same meaning or use.  Such adaptation may include extending or restricting the item contents.  Such adaptation may also include using another item name (to better indicate the semantics).

In the current absence of documentation of the meanings or uses of many items defined in sensorML 1.0.1 and sweCommon 1.0.1, it is hard to determine which items defined there are similar to items already defined in GML.  Nevertheless, it appears that a significant number of the defined items are similar to elements already defined in GML.  
The following table lists the XML items defined in all sensorML 1.0.1 XML Schema Documents that appear to have essentially the same meaning or use as a corresponding item in GML.
	XML Schema Document
	XML Item Name
	Should Use Or Adapt GML Item Named
	In GML XML Schema Document

	base.xsd
	sml:AbstractSMLType
	gml:DefinitionType
	dictionary.xsd

	
	name (in swe:identification)
	gml:name
	gmlBase.xsd

	
	id (in swe:identification)
	gml:id
	gmlBase.xsd

	
	name (in swe:classification)
	gml:name
	gmlBase.xsd

	
	id (in swe:classification)
	gml:id
	gmlBase.xsd

	
	definition (in sml:Term)
	gml:descriptionReference
	gmlBase.xsd

	method.xsd
	(none)
	
	

	process.xsd
	sml:AbstractProcessType
	gml:DefinitionType
	dictionary.xsd

	
	id (in swe:inputs)
	gml:id
	gmlBase.xsd

	
	id (in swe:outputs)
	gml:id
	gmlBase.xsd

	
	id (in swe:parameters)
	gml:id
	gmlBase.xsd

	
	id (in swe:AbstractListType)
	gml:id
	gmlBase.xsd

	sensorML.xsd
	sml:SensorML
	gml:Dictionary
	dictionary.xsd

	system.xsd
	id (in swe:positions)
	gml:id
	gmlBase.xsd

	
	id (in swe:interfaces)
	gml:id
	gmlBase.xsd


The following table lists the XML items defined in all sweCommon 1.0.1 XML Schema Documents that appear to have essentially the same meaning or use as a corresponding item in GML.

	XML Schema Document
	XML Item Name
	Should Use Or Adapt GML Item Named
	In GML XML Schema Document

	aggregateTypes.xsd
	name (in ConditionalDataType)
	xlink:title
	xlinks.xsd

	
	name (in AbstractConditionalType)
	xlink:title
	xlinks.xsd

	
	name (in DataComponent-PropertyType)
	xlink:title
	xlinks.xsd

	basicTypes.xsd
	swe:UomSymbol
	gml:UomSymbol
	basicTypes.xsd

	
	swe:UomURI
	gml:UomURI
	basicTypes.xsd

	
	swe:UomIdentifier
	gml:UomIdentifier
	basicTypes.xsd

	
	swe:CodeSpaceProperty-Type
	xsd:anyURI
	

	
	swe:ScopedNameType
	gml:CodeType
	basicTypes.xsd

	
	swe:decimalList
	gml:doubleList
	basicTypes.xsd

	
	swe:countList
	gml:integerList
	basicTypes.xsd

	
	swe:tokenList
	gml:NCName (?)
	basicTypes.xsd

	
	swe:Interval
	gml:Envelope (?)
	geometryBasic0d1d.xsd

	curveTypes.xsd
	(none identified)
	
	

	data.xsd
	(none identified)
	
	

	encoding.xsd
	(none identified)
	
	

	phenomenon.xsd
	swe:PhenomenonType
	gml:DefinitionType
	dictionary.xsd

	positionTypes.xsd
	swe:Envelope
	gml: EnvelopeWithTimePeriod
	feature.xsd

	
	swe:EnvelopeType
	gml:EnvelopeWithTime-PeriodType
	feature.xsd

	
	swe:Vector
	gml:vector
	geometryBasic0d1d.xsd

	
	swe:VectorType
	gml:VectorType
	geometryBasic0d1d.xsd

	simpleTypes.xsd
	swe:definition
	gml:descriptionReference
	gmlBase.xsd

	
	swe:Boolean
	gml:Boolean
	valueObjects.xsd

	
	swe:Quantity
	gml:Quantity
	valueObjects.xsd

	
	swe:QuantityRange
	gml:QuantityExtent
	valueObjects.xsd

	
	swe:Count
	gml:integerOrNilReason
	basicTypes.xsd

	
	swe:CountRange
	gml:CountExtent
	valueObjects.xsd

	
	swe:Category
	gml:Category
	valueObjects.xsd

	
	swe:AllowedValues
	gml:QuantityExtent
	valueObjects.xsd

	swe.xsd
	(none identified)
	
	

	temporalAggregates.xsd
	(none identified)
	
	

	xmlData.xsd
	swe:Item
	gml:AbstractObject
	gmlBase.xsd

	
	swe:Array
	gml:ValueArray
	valueObjects.xsd
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