
The ISO TC211 General Feature 
Model and the semantic web: 

Compatible or Complementary?

 
ISO TC211 suite of geostandards is based on object oriented 
information modelling. How does this fit in with the semantic 

web and ontology driven knowledge systems?
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X standards concerning information modelling 
and semantics

19103: Conceptual schema language
19107: Spatial schema
19109: Rules for application schema
19110: Methodology for feature cataloguing
19126: Feature concept dictionaries and registers
19131: Data product specifications
19150: Ontology -- Part 2: Rules for developing 

ontologies in the Web Ontology Language



Object Orientation: Revelation of the 90 ties

 Object oriented programming
 Object oriented modelling

Classes (objecttypes)
Defined by attributes – attributes defined by classes
Class is unit of information
Class hierarchy – inheritance
Relation between objects



ISO TC 211 General Feature Model

IdentifiedType

«metaclass»
FeatureType

+ isAbstract: Boolean = false

::IdentifiedType
+ constrainedBy: CharacterString [0..*]
+ definition: LanguageString [1..*]
+ description: LanguageString [0..*]
+ designation: LanguageString [0..*]
+ name: GenericName [0..1]

constraints
{name is mandatory}

IdentifiedType

«metaclass»
PropertyType

::IdentifiedType
+ constrainedBy: CharacterString [0..*]
+ definition: LanguageString [1..*]
+ description: LanguageString [0..*]
+ designation: LanguageString [0..*]
+ name: GenericName [0..1]

IdentifiedType

«metaclass»
FeatureAssociationType

::IdentifiedType
+ constrainedBy: CharacterString [0..*]
+ definition: LanguageString [1..*]
+ description: LanguageString [0..*]
+ designation: LanguageString [0..*]
+ name: GenericName [0..1]

«metaclass»
Operation

+ signature: CharacterString

«metaclass»
FeatureAssociationRole

+ cardinality: Multiplicity
+ valueType: TypeName

constraints
{name is mandatory}

«metaclass»
AttributeType

+ cardinality: Multiplicity
+ valueDomain: CharacterString
+ valueType: TypeName

constraints
{name is mandatory}

«metaclass»
ValueAssignment

+ type: ValueAssignmentType

«CodeList»
ValueAssignmentType

+ assertion
+ derivation
+ inheritance
+ observation

«metaclass»
InheritanceRelation

+ description: CharacterString [0..1]
+ name: CharacterString [0..1]
+ uniqueInstance: Boolean [0..1] = true

+theFeatureType 0..*

+carrierOfCharacteristics 0..*

+characterize 0..1

AttributeOfAttribute +characterizeBy 0..*

+subType 0..*

+superType 0..*

+roleName

1..2

Back bone of 
geo-

information 
modelling

FeatureType

Inheritance

AttributeType

PropertyType AssociationType

AssociationRole

ValueAssignment



Positive:

- Provides information structure within domains
- Controlled implementation (validation is facilited)

Negative:

- Information structure is rigid and hampers 
crossdomain harmonisation.

- Different views on same reality provides complication
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Creating semantic 
Registers

Describing what? Reality or Model of Reality?

Somehow Geo likes to describe the model

Then what’s the model behind the register? 



What’s the source of 
semantics?

 Dataspecifications provide the UML 
models

 Models are implemented in XML and 
others

 Models get implemented in ontologies, 
vocabularies and semantic web

 Semantic web might become the 
source…..



Compatible or complementary???

 Evolutionary process – time will tell.

 ISO 19150: Ontology -- Part 2: Rules for 
developing ontologies in the Web Ontology 
Language



Mapping rules from General Feature Model 
(UML) to OWL

ISO 19150-2

Ontology - Part 2: 
Rules for developing 
ontologies in the Web 
Ontology Language



IdentifiedType

«metaclass»
FeatureType

+ isAbstract: Boolean = false

::Identi fiedType
+ constrainedBy: CharacterString [0..*]
+ definition: LanguageString [1..*]
+ description: LanguageString [0..*]
+ designation: LanguageString [0..*]
+ name: GenericName [0..1]

constraints
{name is mandatory}

IdentifiedType

«metaclass»
PropertyType

::Identi fiedType
+ constrainedBy: CharacterString [0..*]
+ definition: LanguageString [1..*]
+ description: LanguageString [0..*]
+ designation: LanguageString [0..*]
+ name: GenericName [0..1]

Identi fiedType

«metaclass»
FeatureAssociationType

::IdentifiedType
+ constrainedBy: CharacterString [0..*]
+ definition: LanguageString [1..*]
+ description: LanguageString [0..*]
+ designation: LanguageString [0..*]
+ name: GenericName [0..1]

«metaclass»
Operation

+ signature: CharacterString

«metaclass»
FeatureAssociationRole

+ cardinal ity: Multipl ici ty
+ valueType: TypeName

constraints
{name is mandatory}

«metaclass»
AttributeType

+ cardinali ty: Multipl ici ty
+ valueDomain: CharacterString
+ valueType: TypeName

constraints
{name is mandatory}

«metaclass»
ValueAssignment

+ type: ValueAssignmentType

«CodeList»
ValueAssignmentType

+ assertion
+ derivation
+ inheritance
+ observation

«metaclass»
InheritanceRelation

+ description: CharacterString [0..1]
+ name: CharacterString [0..1]
+ uniqueInstance: Boolean [0..1] = true

+theFeatureType 0..*

+carrierOfCharacteristics 0..*

+characterize 0..1

AttributeOfAttribute +characterizeBy 0..*

+subType 0..*

+superType 0..*

+roleName

1..2

RDFS
SKOS

constructs



 Package
 Class
 Abstract Class
 Generalization
 Association
 Attribute
 Datatype
 Codelist
 Union
 Multiplicity
 Constraint
 Aggregation
 Composition

 Ontology
 Class
 Absent:documented
 Generalization
 Association
 Data property
 Object property
 Class
 SKOS:collection
 unionOf
 Cardinality
 absent:documented
 absent:documented
 absent:documented

RDFS
SKOS

constructs

General Feature
Model



ISO 19150-2 Mapping rules
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Further reading and 
exploring:

ISO TC211 on Github

https://github.com/ISO-
TC211/GOM/tree/master/isotc211
_GOM_harmonizedOntology



Barchman Wuytierslaan 10, 3818 LH Amersfoort, NL

Postbus 508, 3800 AM Amersfoort, NL

+ 31 (0) 334 604 100

info@geonovum.nl

www.geonovum.nl

@geonovum.nl

Thank You.
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