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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Fundamentally, ontology comes from philosophy and refers to the study of the nature of the world itself.
Theinformation technology and artificial intelligence communities borrowed this term of ontology for the
explicit specification of a conceptualization.[2] Information technology and artificial intelligence consider
that reality may be abstracted differently depending on the context from which “things” are perceived
and, as such, recognize that multiple ontologies about the same part of reality may exist. In geographic
information, ontology refers to a formal representation of phenomena of a universe of discourse with an
underlying vocabulary 1nc1ud1ng deflmtlons and axioms that make the 1ntended meanlng explicit and

describe p

from weak|to strong semantics: taxonomy, thesaurus, conceptual model loglcal theory (2]
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Geographic information — Ontology —

Part 2:
Rules for developing ontologies in the Web Ontology
Language (OWL)

1
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(OWL) is the language adopted for ontologies.
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ISO
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5 part of ISO 19150 defines rules and guidelines for the development of ontologies to sup
interoperability of geographic information over the Semantic Web. The Web Ontology

geographic information standards into OWL. It further defines-Conversion rules for

5 part of ISO 19150 does not define semantics operators, rules for service ontologies, arf
elop any ontology.
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19123:2005, Geographic information — Schema for coverage geometry and functions
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ISO 19156:2011, Geographic information — Observations and measurements
[SO 19157:2013, Geographic information — Data quality

W3C OWL 2, OWL 2 Web Ontology Language: Structural Specification and Functional-Style Syntax (W3C
Recommendation 27 October 2009)

W3C OWL 2 RDF, OWL 2 Web Ontology Language RDF-Based Semantics (W3C Recommendation 27
October 2009)

W3C SKOS, SKOS Simple Knowledge Organization System Reference (W3C Recommendation 18 August 2009)

IETF RFC 5234, Augmented BNF for Syntax Specifications: ABNF
IETF RFC 3986, Uniform Resource Identifier (URI): Generic Syntax

4 Terms, definitions, abbreviations, and namespaces

4.1 Terms and definitions

4.1.1
aggregation
<UML> spdcial form of association (4.1.6) that specifies a whole-part relationship between the aggregate
(whole) anfl a component part

Note 1 to entry: See composition (4.1.12).
[SOURCE: ISO 19103:—1), 4.1]

4.1.2
annotation
<OWL> addlitional information associated to ontologies, entities, and axioms

[SOURCE: QWL]

4.1.3
annotatioh property
<OWL> elgment used to provide a textual annotation (4.1.2) for an ontology (4.1.29), axiom, or an IR

—

[SOURCE: QWL]

4.1.4
application ontology.
ontology (4.1.29) representing the concepts and relationships in an application schema (4.1.5)

4.1.5

[SOURCE: ISO 19101-1:2014, 4.1.2]

4.1.6
association
<UML> semantic relationship that can occur between typed instances

Note 1 to entry: A binary association is an association among exactly two classifiers (including the possibility of
an association from a classifier to itself).

[SOURCE: OMG UML, Superstructure, version 2.4.1, 7.3.3]

2 © IS0 2015 - All rights reserved
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4.1.7
attribute
<UML> feature within a classifier that describes a range of values that instances of the classifier may hold

[SOURCE: ISO 19103:—1), 4.5]

4.1.8
cardinality
<UML> number of elements in a set

Note 1 to entry: Contrast with multiplicity (4.1.24), which is the range of possible cardinalities a set may hold.

[SOPRCE: ISO 19103:—1), 4.6]

419
class
<OWL> set of individuals (4.1.20)

[SOURCE: OWL]

4.1110
clags
<UML> description of a set of objects that share the same attributes((4.1.7), operations (4.1.30]), methods,
reldtionships, and semantics

[SOPRCE: ISO 19103:—1), 4.7]

41111
codelist
valye domain including a code for each permissible value

[SOPRCE: ISO 19136:2007, 4.1.7]

41112

composition
<UML> aggregation (4.1.1) where the‘composite object (whole) has responsibility for the exjstence and
stoage of the composed objects'(parts)

[SOPRCE: ISO 19103:—1), 410}

4.113
cor];:eptual model
modlel that defineS concepts of a universe of discourse (4.1.36)

[SOPURCE: 1S©-19101-1:2014, 4.1.5]
4.1{14

conceptual schema
forrJuaLd.scd.p.LLn.n_aLz_m.uczpﬂLa.LmadzL(A1 13)

[SOURCE: ISO 19101-1:2014, 4.1.6]

4.1.15

constraint

<UML> condition or restriction expressed in natural language text or in a machine readable language
for the purpose of declaring some of the semantics of an element

[SOURCE: 1SO 19103:—1), 4.13]

© IS0 2015 - All rights reserved 3
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4.1.16

data

reinterpretable representation of information in a formalized manner suitable for communication,
interpretation, or processing

[SOURCE: ISO/IEC 2382:2015, 2121272]

4.1.17
data property
<OWL> semantic association (4.1.6) between an individual (4.1.20) and a typed literal (4.1.21)

Note 1 to ellfry: Data properfles Were sometimes reierred to as concrece properfles n DeSCFlpEIOH EOglC.
[SOURCE: QWL]

4.1.18
datatype
<OWL> entities that refer to a set of concrete data (4.1.16) values

EXAMPLE xsd:string, xsd:integer, xsd:decimal

Note 1 to erjtry: Datatypes are distinct from classes (4.1.9) of individuals (4.1.20),theTatter are denoted by QYRIs
and may befused by reference.

[SOURCE: QWL]

4.1.19
generalizgtion
<UML> tagonomic relationship between a more general glement and a more specific element of|the
same elemgnt type

Note 1 to enjtry: An instance of the more specific element eah be used where the more general element is alloyved.
[SOURCE: IS0 19103:—1), 4.18]

4.1.20
individual
instance of a class (4.1.9)

Note 1 to enftry: It refers to a resource'belonging to the extension of the class.
[SOURCE: Adapted from the OWL Web Ontology Language Guide]

4.1.21
literal valpie
literal
constant, explicitly Specified value

EXAMPLE §1"7 " xsd:integer, “abc”**xsd:string

Note 1 to entry: This contrasts with a value that is determined by resolving a chain of substitution (e.g. a variable).
[SOURCE: ISO 19143:2010, 4.15]

4.1.22
localName
reference to a local object directly accessible from a namespace (4.1.25)

[SOURCE: ISO 19103:—1), modified - Derived from 7.5.5.1]

4 © IS0 2015 - All rights reserved
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4.1.23
metadata
information about a resource

[SOURCE: ISO 19115-1:2014, 4.10]

4.1.24
multiplicity
<UML> specification of the range of allowable cardinalities that a set may assume

[SOURCE: ISO 19103:—1), 4.24]

4.1)25
nampespace
<genheral> domain in which names, expressed by character strings, can be mapped to object:

Not¢ 1 to entry: The names can be subject to local constraints (4.1.15) enforced by the damespace.
[SOPRCE: ISO 19103:—1), modified - Derived from 7.5.2.1]

4.1{26
narmpespace
<RIDF> common URI prefix or stem used in identifiers for a set of rélated resources

Note¢ 1 to entry: The RDF namespace is concatenated with the JocalName (4.1.22) to create the cgmplete URI
identifier for an RDF resource. Every RDF resource is identified by a URI. In contrast, an XML nanpjespace URI
scopes a local XML component name, but there is no rule for combining these into a single identifier dtring.

4127

namespace
<XNIL> collection of names, identified by a URI@eference, that are used in XML documentsas element
names and attribute (4.1.7) names

[SOPURCE: ISO/TS 19139:2007, 4.1]

4.1{28
object property
<OWL> semantic association (#4.1.6) between a pair of individuals (4.1.20)

Note 1 to entry: Object properties have sometimes been referred to as ‘abstract properties’ in Description Logic.
[SOURCE: OWL]

4.129

ontplogy
forrﬁal representation of phenomena of a universe of discourse (4.1.36) with an underlying yocabulary
includingdefinitions and axioms that make the intended meaning explicit and describe phenomena and
thelr interrelationships

[SOURCE: ISO 19101-1:2014, 4.1.26]

4.1.30

operation

<UML> behavioural <UML> feature of a classifier that specifies the name, type, parameters, and
constraints (4.1.15) for invoking an associated behaviour

[SOURCE: ISO 19103:—1), 4.26]

4.1.31
package
<UML> general purpose mechanism for organizing elements into groups

Note 1 to entry: A package provides a namespace (4.1.27) for the grouped elements.

© IS0 2015 - All rights reserved 5


https://standardsiso.com/api/?name=4a0ab28e1df74c49efaf0028b1249da4

ISO 19150-2:2015(E)

[SOURCE: ISO 19103:—1), 4.27]

4.1.32

property restriction

<OWL> special kind of class (4.1.9) description through the definition of constraints (4.1.15) on values
and cardinalities

[SOURCE: OWL]

4.1.33
qualified cardinality

Y are
connected |by a data property (4.1.17) or an object property (4.1.28 28) and are instance of the qualifying
range [dat

[SOURCE: QWL]

4.1.34
source do¢ument
document that contains the original definition of a resource

4.1.35
stereotype
<UML> extension of an existing metaclass that enables the use of platfofm'or domain specific terminology
or notatior] in place of, or in addition to, the ones used for the extended metaclass

[SOURCE: ISO 19103:—1), 4.33]

4.1.36
universe of discourse
view of thg real or hypothetical world that includes everything of interest

[SOURCE: ISO 19101-1:2014, 4.1.38]

4.1.37
unqualifigd cardinality
<OWL> cardinality (4.1.7) restriction €¢hat applies to all literals (4.1.21) or individuals (4.1.20) that|are
connected |by a data property (4.1.179) or an object property (4.1.28)

[SOURCE: QWL]

4.2 Abbreviations
DL De¢scriptiop-liogic

IRI Internationalized Resource Identifier

MOF MetaObject Facility

OMG Object Management Group

OWL  Web Ontology Language (version 2)

RDF Resource Description Framework

RDFS  RDF Schema

SKOS  Simplified Knowledge Organization System

UML  Unified Modeling Language

6 © IS0 2015 - All rights reserved
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URI Universal Resource Identifier
XML eXtensible Markup Language
XSD XML Schema Definition

4.3 Namespaces

dc Dublin Core http://purl.org/dc/elements/1.1/(5]

dct Bubtin-Corehttpfpurtorg/defterms/

owl] Web Ontology Language http://www.w3.0rg/2002/07/owl#

rdf Resource Description Framework http://www.w3.0rg/1999/02/24-rdf-syn-
tax-ns#

rdf{ RDF Schema http://www.w3.org/2000/01/rdf-schema#

skop Simple Knowledge Organization System httpt//www.w3.0rg/2004f02/skos/
corett

191j50-20wl Requirements class for conversion of-aUML package from the ISO/[TC 211

Harmonized Model to OWL http://staridards.iso.org/iso/19150-2/teq/owl

19150-2owl-conf Conformance class for conversion of a UML package from the ISO/TC 211
Harmonized Model to OWL litp://standards.iso.org/iso/19150-2/¢onf/owl

19150-2app Requirements class forformalization of an application schema in QWL http://
standards.iso.org/is@/¥9150-2/req/applicationSchema

19150-2app-conf Conformance classfor formalization of an application schema in OWL http://
standards.iso@rg/iso/19150-2/conf/applicationSchema

is019150-2 Base ontelogy elements required for formalization of UML models gnd appli-
cation:schemas in OWL http://def.isotc211.org/is019150-2/2012/hase#

exPk Generic prefix for examples for UML and conceptual schema language rules
bttp://def.isotc211.org/example/aPackage#

exPkCode Generic prefix for examples of code-lists for UML and conceptual s¢ghema
language rules http://def.isotc211.org/example/aPackage/code/

myapp Dummy prefix for examples, representing an application schema ngmespace
xsd XML Schema Definition http://www.w3.org/2001/XMLSchema#
gfm ontology describing the General Feature Model (ISU 19109 —2]]

5 Namespace

A namespace is a collection of names identified by a URI reference.[13] The definition of namespaces
shall follow the rules for URI definition as documented in Annex B. In RDF applications (including OWL)
every resource, including definitions and datatypes as well as individuals, is identified by an IRI.

NOTE The prefix that references a namespace within an ontology in OWL is identified in the namespace
declaration as part of the ontology header element (see 6.3).

© IS0 2015 - All rights reserved 7
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6 Rules for mapping ISO geographic information UML models to OWL ontologies

6.1 General

As introduced in ISO/TS 19150-1:2012, Clause 6 defines the conversion of UML static view modeling
elements that are used in the ISO geographic information standards into OWL. These elements are name,
package, class, stereotype, enumeration, code list, attribute, multiplicity, generalization/inheritance,
association, aggregation, composition, and constraints.

ISO 19103:—1) defines the profile of UML used in conceptual modelling in ISO geographic information

standards.

a)
b)

every

class s

A 41 41 > = 4 4 £l ITINAL £:1
“lllUlls ULIITT S, LIIITT lllllJUl talit QDPCLLD Ul UIIT UIVIL lJl UIlTIT aI' <.
havigable association-end must have a role-name (I1SO 19103:—1), 6.8.2);

tereotypes «CodeList» and «Union» indicate a special behaviour different to nérmal cla

(1SO 19103:—1), 6.10);

aseto

c)

Item a) me3

[ primitive datatypes are provided.

ins that the UML models under consideration map easily to the RDF model where all proper

have semarnptic names. This allows for a more streamlined mapping from UML to\OWL than, for example

generic apy

[tem b) m
stereotyps¢g
such as «er

roach taken by OMG, which supports all the options implied by thie MOF and UML meta mog

bans that different UML-OWL transformation rules are\required for classes with th

umeration».

Item c) requires that mappings from the UML classes repfesenting datatypes to specific constry

using RDF,

The conver
the rules (s

NOTE
level of com|

Clause 6 us

This part
informatio

This parto
classes to §
This ontold

The requir
informatio
standards.

RDFS, OWL and the XSD datatypes accessible to OWL be defined.

sion rules are limited to OWL 2 RL, meaning that OWL RL shall be used for the definition
ee W3C OWL 2 and W3C OWL 2 RFD).

WL2 RL profile corresponds approximately with OWL version 1 DL profile. This profile ensur
putability which is generally considered desirable for rigorous ontologies.

bs Augmented Backus Naur Form notation (see IETF RFC 5234), which is summarized in Anng

f ISO 19150 requires_the use of standard HTTP URIs to identify resources in geograj
for the purpose of-ontologies. The URI structures are defined in Annex B.

F1SO 19150 requires an ontology that defines additional annotation properties, properties
upport the répresentation of ISO geographic information UML models into OWL ontolog
gy and its Hamespace are documented in Annex D.

ements. for representing a UML package from a standard in the series of ISO geograj

bSES

ties
the
lel.

ese

s compared with standard classes. There are also standard stereotypes provided by UML,

icts

s of

bx C.

bhic

and
ies.

bhic

b://

standards in OWL comprise a single requirements class (Table 1), identified as htt
_E’Q.org/iso/19150—2/req/20wl and abbreviated as 19150-2owl.

Table 1 — Requirements class for representing a UML package from a standard in the series of

ISO geographic information standards in OWL

Requirements class

19150-2package = http://standards.iso.org/iso/19150-2/req/package

Target type Ontology

Dependency http://www.w3.org/TR/owl2-syntax/ (OWL)

Dependency http://tools.ietf.org/html/rfc3986 (URI Syntax)

Dependency http://standards.iso.org/iso/19103/ed-2/en/ (Conceptual schema language)
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Table 1 (continued)
Requirements class
19150-2package = http://standards.iso.org/iso/19150-2/req/package
Requirement 19150-2package:name
Requirement 19150-2package:ontologyName
Requirement 19150-2package:rdfNamespace
Requirement 19150-2package:className
Requirement 19150-2package-datatypeName
Re*uirement 19150-2package:propertyName
Re*uirement 19150-2package:codeName
Re*uirement 19150-2package:package
Re*uirement 19150-2package:class
Reniuirement 19150-2package:abstractClass
Reniuirement 19150-2package:attribute-dataProperty
Re*uirement 19150-2package:attribute-objectProperty
Re*uirement 19150-2package:enumeration
Re*uirement 19150-2package:codelist
Re*uirement 19150-2package:codelistextension
Re*uirement 19150-2package:union
Reniuirement 19150-2package:multiplicity
Re*uirement 19150-2package:relationship*generalization
Re*uirement 19150-2package:relationship-association
Re*uirement 19150-2package:relationship-aggregation
Re&uirement 19150-2packageiconstraint
6.2 Name
6.2]1 Scoping and namespaces
The first set of requirements deals with the construction of URIs used to identify ontology ngmespaces,
clagses, datatypes.and properties, and is summarized in Annex B.
UML sets a nuiiber of restrictions and conventions on element names. Key restrictions are that (a) each
clags shall.have a unique name within the context of a package, and (b) each attribute and role has a
unijue name within the context of a class. Hence, a UML package provides the namespace for]its classes,
and aUML class provides the namespace for its attributes and association roles. Therefore, gn attribute

narr

in the

©IS

context of each class (Figure 1). The class is therefore a namespace for its attributes.

ClassA ClassB

+ attributeName + attributeName

Figure 1 — UML class and attribute names

02015 - All rights reserved
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Naming rulesin OWL inherit from RDF and are different to those in UML. Each resource (Class, DataType,
Property) is denoted by a URI. A set of related resources are usually denoted by URIs with the same stem
or base URI, known as the RDF Namespace. Within the context of an RDF namespace the localName for
each class, datatype, and property must be unique and distinct from each other.

NOTE1 OWL Ontologies are identified with a URI which is usually closely related to the namespace URI for the
elements of the ontology. Under such a naming convention the resources are scoped to the ontology.

NOTE 2  The URIs used in an RDF document can be abbreviated using the QName syntax [XML Namespace],
where the prefix stands for the URI of an RDF namespace.

NOTE3 In rdenotebothaclassandanindividuatlThisiseated s—Hewever use
ance and behaviour, so is generally avoided if possible. The profile 6f QWL

of punning limits reasoning perform
used in this|part of ISO 19150 does not allow punning.

The key relsources that need naming within an OWL representation of a model are packages, clagses,
attributes gnd association roles.

Table 2 setp the general requirements for name.

Table 2 — General name requirement

Requirement

19150-2padkage:name

URIs for allresources in geographic information shall the these representation restrictions:

— no gpace characters;

— dagh and underscore characters allowed;

— otHer punctuation characters from the source are replaced by underscore characters.

6.2.2 Ontology name

The ontoldgy name is constructed by appending an abbreviation of the package name to a base [URI
correspondling to the document or standard, with the “/” used as the separator. Table 3 sets|the
requirement for ontology name.

Table 3 — Ontology name requirement

Requiremé¢nt

19150-2pagkage:ontologyNanie
The ontology name URIshall be based on the name of the corresponding UML package, according to the expressjon:

ontologyName =\URIbase “/” umlPackageName

— UR|Ibase is a base URI in a domain owned by the organization that maintains the model or ontology (see
Annex B),

— umlPackageName is an abbreviation for the name of the UML package corresponding to the ontology,
which also follows the syntax rules for a segment as described in RFC 3986, 3.3.

umlPackageName shall follow these representation restrictions:

— lower case;

— only the semantic part of the package name is represented (see Annex B for examples).

6.2.3 RDF namespace for ontology

The ontology namespace is constructed by appending a “#” character at the end of the ontology name.
Table 4 sets the requirement for RDF namespace for ontology.
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Table 4 — RDF namespace for ontology

Requirement

19150-2package:rdfNamespace

The RDF namespace for ontology items shall be based on the ontology name of the corresponding UML package,
according to the expression:

rdfNamespace = ontologyName “#”

NOTE The generic URI syntax uses the “#” style of URI to identify resources that are secondary to a primary
resource (RFC 3986 §3.5). Thisis the most common pattern used to identify components of ontologies that describe
claspes and properties. As HTTP does not transmit the fragment after the “#” to the server, arequest fdr a resource
identified in this way results in the primary resource being retrieved, i.e. in this case a complete 6ntology.

6.2/4 Class name

Each class name is constructed by appending the UML class name to the RDF nameéspace. Table 5 sets the
reqpirement for class name in ontology:.

Table 5 — Class name

Requirement

19150-2package:className
Thd class URI shall be based on the name of the corresponding\dML class, according to the expressidn:

clgssName = rdfNamespace umlClassName
— umlClassName is the name of the corresponding'UML Class.

um|ClassName shall follow these representation restrictions:

— upper camel case.

6.2)5 Datatype name

Datptype name follows a similarpattern to class name. The local name for a datatype is appepded to the
RDF namespace. Table 6 sets therequirement for datatype name in ontology.

Table 6 — Datatype name

Requirement

19150-2package:datatypeName
Thd datatypeURTshall be based on the name of the corresponding UML class, according to the exprg¢ssion:

datatypélfame = rdfNamespace datatypelLocalName
— datatypeLocalName is the local name of the datatype.

e L AN looll £.11 4l Ao PR
dal_ :lL_y }JCL‘ULGII‘JdlllC S1IdIT TUITTUVV LIITST 1 ClJl COCIILALIUIT TTS LT ICUIUILS.

— upper camel case.

6.2.6 Property name

Attribute names are not required to be unique within a package in UML. However, it is uncommon to
have multiple attributes with the same name with different semantics within a package. This part of
ISO 19150 identifies a property by its localName scoped to the package where it is unique within the
package, or scoped to its class where the same property name appears more than once in a package with
different meanings. Table 7 sets the requirement for property name in ontology.

© IS0 2015 - All rights reserved 11
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Table 7 — Property name

Requirement

19150-2pac

kage:propertyName

um

propertyName

propertyLocalName

The property URI shall be based on the name of the corresponding UML attribute or association role name
according to the expression:

= [umlClassName “.”] propertyLocalName

rdfNamespace

umlAttributeName / umlRoleName

[AttributeName means the name of a UML attribute,

um

low

NOTE In
the propert
class with 3

umlAttributeName and umlRoleName shall follow these representation restrictions:
fer camel case.

hddtition to its propertyLocalName, a propertyName can optionally include its unil€lassName w
y is scoped to the class or if the same propertyLocalName may be used by anotheryproperty of anot

IRoleName means the name of a UML association role.

different semantics.

hen
her

6.2.7 Names for codelists and their members

Codelist cl
shall beim

SKOS (Sim
for vocabu
with an OV}
also suppo
narrower,

SKOS Conc

property that relates them to the class to whichrthey belong. In the OWL context, the distinction betw

individualg
of URIto d

In particul
and propel
are commd
using °/’ UF

|

hsses and their members require specific treatment. As deS¢ribed in 6.8.2, a codelist ¢

blified Knowledge Organization System) is a W3(C-standard that has been broadly adoy
ary formalization. SKOS is formulated as an OWJ,'ontology, and instances can be integr3
/L. ontology. SKOS supports the codelist requirements of membership and extensibility. S

2tC).

bptScheme and SKOS Concept resources are each individuals, as they have a specific rdf:1

and other ontology elements is important, and is often reflected in the use of different st
enote these different kinds efiresources.

i1, while classes and properties are normally used primarily in the context of the other cla
ties in an ontology, individuals are commonly accessed individually, Hence, while ‘#’ U
nly used to denote €lasses and properties in an ontology, it is common to denote individ
Is. Table 8 sets-the requirement for code names in ontology.

12
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Table 8 — Code name

Requirement

19150-2package:codeName

The URI for a codelist shall be based on the name of the corresponding UML class stereotyped «CodeList» accord-
ing to the expression:

codeNamespace = ontologyName “/code/”
conceptSchemeName = codeNamespace className
collectionName = codeNamespace className “Collection”

— className means the name of the class stereotyped «CodeList».
clagsName shall follow these representation restrictions:
— upper camel case.

Thg URI for a codelist value shall be based on the name of the corresponding UML class-stereotyped|«CodeList»
and the name of the codelist value (presented in UML similarly as a class attribute}-acecording to the pxpression:

coliceptName = conceptSchemeName “/” umlCodelistValueName
— umlCodelistValueName means the name of a codelist value.

um|CodelistValueName shall follow these representation restrictions:

— lower camel case.

6.3| Package

6.3]1 UML notation

PA(JKAGE is the UML mechanism to group elemeénts and to provide a namespace for the menjbers of the
grolip. A package may contain other packages. The UML notation of a PACKAGE is depicted as |n Figure 2.

myPackage

Figure 2 — UML PACKAGE notation

PA(KAGEs may be-stereotyped to extend their semantics.

6.312 OWHL notation

In QWL, ‘ontology’ is the resource that provides for the grouping of elements. [t may be uniquely identified
by & . i Tti i i i forrsuch as the

version, the name or comments. It may also import other ontologies.

6.3.3 Rules

The UMLmodel ofeach ISO geographicinformation standard correspondsto one or more Ontology <OWL>
using an owl:Ontology declaration. An rdfs:label annotation property declaration provides the full name
of the corresponding UML PACKAGE.

A dct:source annotation property declaration provides the title of the Ontology <OWL> reference
document or standard and, when applicable, the hierarchy of PACKAGE names.
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An owl:versionInfo declaration provides the date corresponding to the reference document or standard. If
no document or standard corresponds to the Ontology <OWL>, the owl:versioninfo declaration provides
the date of the official release of the Ontology <OWL>. The date is given according to ISO 8601.[6]

In the case where a UML PACKAGE depends on one or more other packages, each dependency package
shall correspond to a specific Ontology <OWL>. The owl:imports declaration is used to set the dependency

between O

Table 9 set

ntologies <OWL>.
s the requirement for the description of PACKAGESs in Ontology <OWL>.

Table 9 — Package

Requirement

19150-2pagkage:package

The UML mjodel of each ISO geographic information standard shall correspond to one or more ontologies.

An Ontology <OWL> shall import the ontology denoted http://def.isotc211.org/is019150/-2/2012/base to include

the resourdes supporting this International Standard.

An Ontologly <OWL> shall be annotated with:

— thq full name of the corresponding UML PACKAGE, using rdfs:label,

— thg source for the ontology, using dct:source for a citation for the standard containing the definitjon,

according tp the expression:

tikle = [documentNumber “,”] documentTitle [*{" “ packageName] ]
— do¢umentNumber means the number of the document;
— do¢umentTitle means the title of the document;
— pagkageName means the name of the package;

— thg version date of the reference document or the‘ontology, using owl:versioninfo.

NOTE Int¢gration of both the resources of this part of ISO"19150, and other dependencies between ontologies, use| the

owl:imports jmechanism.

Additionalfannotation for the Ontology <OWL> may be provided such as:

— humarl-readable description, using-an rdfs:comment declaration,

— version IR], using an owl:versionIRI declaration to specify the prior version of the Ontology <OWL>,

— information on prior version, using an owl:priorVersion declaration,

— backwprd compatibility, using an owl:backwardCompatibleWith declaration to specify the previous
versioh of the Ontology <OWL> that is compatible with the current version of the containing
Ontoldgy <OWL>"and using an owl:incompatibleWith declaration to specify the prior version ‘(ﬁthe
Ontology <OWL> that is incompatible with the current version of the containing Ontology <OW|L>,

— depredation, using an owl:deprecated declaration with the value equal to “true”*”xsd:boolean iflthe
Ontology <OWL> is deprecated, and

superseding ontology, using a dct:replaces declaration to identify the Ontology <OWL> it supersedes

and using a dct:isReplacedBy declaration to identify the Ontology <OWL> that has superseded it.

The following example illustrates the specification of an Ontology <OWL>.

NOTE
provided in

EXAMPLE

4.3 can help reading the examples.

RDF/Turtle serialization

</isol

14

9107/2003/SpatialSchema> a owl:Ontology ;

This example and all the following examples are not complete definitions. The prefix descriptions

© ISO 2015 - All rights reserved
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rdfs:label “ISO 19107:2003 Spatial Schema” ;
dct:source “ISO 19107:2003, Geographic information - Spatial schema” ;
owl:versionInfo “2003-05-01";

owl:imports <http://www.isotc211.org/tc211ontologies/is019107/2003/7/Geometry> .

RDF/XML serialization

A

6.4

6.4

CLA
con
atty

6.4

»

10T

<owl:Ontology rdf:about="/is019107/2003/SpatialSchema”>
<rdfs:label>ISO 19107:2003 Spatial Schema</rdfs:label>
<dct:source>ISO 19107:2003, Geographic information - Spatial schema</dct;source >
<owl:versionInfo>2003-05-01</owl:versionInfo>

<owl:imports rdf:resource="http://www.isotc211.org/tc211ontologies/is019107/2003/7/G¢

ometry”/>

</owl:Ontology>
rdf:RDF>

Class

1 UML notation

SS is the UML classifier that describes\a’set of objects sharing the same specifications
straints, and semantics. CLASSes.may be abstract or concrete. The CLASS classifier m
ibutes and operations. The UMLmotation of a CLASS is depicted as in Figure 3.

ClassA

Figure 3 — UML CLASS notation

2 ~0OWL notation

bf features,
ay contain

Class <OWL>is the resource corresponding to a set of individuals.

6.4.

3 Rules

A UML CLASS corresponds to a Class <OWL> using an owl:Class declaration.

A Class <OWL> is annotated with a label, its definition, and the source of its definition. The label
provides the name of the Class <OWL> as used in the UML CLASS and uses a rdfs:label declaration. The
definition provides the semantic of the Class <OWL> and uses a skos:definition declaration. The source
of the definition identifies the resource defining this Class <OWL>. It uses a rdfs:isDefinedBy declaration
to specify the IRI of the source document.

Table 10 sets the requirement for the description of CLASSes in Ontology <OWL>.

© ISO 2015 - All rights reserved
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Table 10 — Class

Requirement

19150-2package:class
A UML CLASS shall correspond to a Class <OWL> using an owl:Class declaration.

A Class <OWL> shall be annotated with:

— a label, using rdfs:label,

— the source of the definition, using rdfs:isDefinedBy for the IRI of the source document.

declaration, and if the Class <OWL> is deprecated, using an owl:deprecated annotation preperty
declaration with its value set to “true”*”xsd:boolean.

Additional:lannotation for the Class <OWL> may be provided such as its definition, using a skos:definition
The follow|ng example illustrates the specification of a Class <OWL>.
EXAMPLE
RDF/Turtle serialization
exPk:(lassA a owl:Class;
rdfs:label “ClassA” ;

skop:definition “ClassA definition” ;

rdf$:isDefinedBy <http://sourceDefinitionIRI> .

RDF/XML serialization
<owl:(lass rdf:about="&exPk;ClassA”>
<rdffs:label>ClassA</rdfs:label>
<skis:definition>ClassA definition</skos:definition>
<rdffs:isDefined By>http://sour¢eDefinitionIRI</rdfs:isDefinedBy>

</owl{Class>

6.5 Absf{ract class

6.5.1 UML notation

In UML, a CLASS can be specified as ABSTRACT. This means that such a CLASS cannot be instantigted
and is usually subtyped by implementable or concrete CLASSes. Although they are not instantiable,
ABSTRACT CLASSes are useful for classification purposes and, as such, provide important meaning. The
UML notation of an ABSTRACT CLASS is depicted as in Figure 4 with its name shown in italic characters.

ClassA

Figure 4 — UML ABSTRACT CLASS notation
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6.5.2 OWL notation

OWL does not have a built-in mechanism to identify a Class <OWL> as abstract.

6.5.3 Rules

:2015(E)

A UML ABSTRACT CLASS shall correspond to a Class <OWL>. The Class <OWL> is annotated to identify

itas

abstract.

To support identification of Class <OWL> as abstract, this part of ISO 19150 defines an annotation

pro

erty iso19150-2:isAbstract formalized in the base ontology (Annex D):

Thif annotation property provides-the mechanism for documenting if a Class <OWL> i

OWL Definition 1

RDF/Turtle serialization
is019150-2:isAbstract a owl:AnnotationProperty ;
rdfs:domain owl:Class;

rdfs:range xsd:Boolean .

RDF/XML serialization
<owl:AnnotationProperty rdf:about="&is019150-2;isAbstract”>
<rdfs:range rdf:resource="&xsd;boolean’/=
<rdfs:domain rdf:resource="&owl;Class”/>

</owl:AnnotationProperty>

s abstract.

iso119150-2:isAbstract is set to “true””xsd:boolean when a Class <OWL> is abstract. The default value is

false when iso19150-2:isAbstract is not specified.

Table 11 sets the requirément for the description of ABSTRACT CLASSes in Ontology <OWL3.

Table 11 — Abstract class

Requirement

191

50-2package:abstractClass

as

A jML ABSTRACT CLASS shall correspond to a Class <OWL>. The Class <OWL> shall be annotated t
b

p identify it

stract using an iso19150-2:isAbstract annotation property declaration.

The

following example illustrates the identification of an abstract ‘class.’

EXAMPLE

R

©IS

DF/Turtle serialization
exPk:ClassA a owl:Class;
rdfs:label “ClassA” ;
skos:definition “ClassA definition” ;

rdfs:isDefinedBy <http://sourceDefinitionIRI>;

02015 - All rights reserved
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is019150-2:isAbstract “true”**xsd:boolean .

RDF/XML serialization

<owl:Class rdf:about="&exPk;ClassA”>

<rdfs:label>ClassA</rdfs:label>

<skos:definition>ClassA definition</skos:definition>

<rdfs+sBefinedBy>http-/isoureceDefinitiontRI</rdfsHisDefined By
<is¢19150-2:isAbstract rdf:datatype="&xsd;boolean”>true</is019150-2:isAbstract>
</owl{Class>
6.6 Attrjbute

6.6.1 UML Notation

In UML, an
ownedAttry

attribute declaration. The general notation for an attribute is:

property
[\\:ll def

— wvisik

ibute. It associates an instance of a class to a value or set®f Values of the type specified in|

A\Y

= [visibility] [“/”] name [“:”propZtype] [“["™ multiplicity
ault] [“{™ prop-modifier *[“,” prop=modifier] “}”]

1lity = “47 / N=w ) Ngwo ) owow
means public;

means private;

" means protected;

"’ means package;

ifies that the property'is derived;

ATTRIBUTE is a property related to a classifier (i.e., a ¢fass or a datatype) by the waly of

the

II]

of 1

— prop-modifier = “readOnly” / “union” / “subsets” property-name / “redefines”
property-name / “ordered” / “unique” / “nonunique” / prop-constraint

— “readOnly” means that the property is read only;

— “union” means that the property is a derived union of its subsets;

— ‘“subsets” property-name means that the property is a proper subset of the property identified
by <property-name>;

— ‘“redefines” property-name means that the property redefines an inherited property identified
by <property-name>;

18
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— “ordered” means that the property is ordered;

ISO 19150-2:2015(E)

— “unique” means that there are no duplicates in a multi-valued property;

— prop-constraint is an expression that specifies a constraint that applies to the property. It is
usually shown in the compartment below the class name compartment of the class notation.

ClassA

6.6
ow
AD
spe

spe
dat

2 OWL notation

Figure 5 — UML ATTRIBUTE notation

+ + 4+ 4

attt—Strimg
att2: Integer

attn

. defines two kinds of resources for ATTRIBUTESs: Data Property<OWL>and Object Property <OWL>.

hta Property <OWL> connects a (literal) data value to the/property of the Class <OWL>. It is defined
h an owl:DatatypeProperty declaration. A Data Propertys <OWL> is connected to a Class|<OWL> by
Cifying its domain with an rdfs:domain declaration.“The target type of a Data Property <OWL> is
rified by its range with an rdfs:range declaration Fable 12 provides a mapping of the ISQ 19103:—1)

ntypes to OWL datatypes.

Table 12 = Datatype mapping

ISO 19103 types OWL datatypes gcoDataypes
(GCOLiteral?)
Prim- CharacterString xsd:string gco:CharacterString
ti;/i;;/ees Date xsd_:date (in con_juction gco:Date
with rdf:XMLLiteral)
DateTime xsd:dateTime gco:DateTime
Integer xsd:integer gco:Integer
Decimal xsd:decimal gco:Decimal
Real xsd:double gco:Real
Boolean xsd:boolean gco:Boolean
Name GenericName <URI> gco:AbstractGenericName
types xsd:Name
LocalName xsd:NCName gco:LocalName
ScopedName <URI> gco:ScopedName
TypeName xsd:NCName gco:TypeName
MemberName xsd:Name gco:MemberName
a Allowed XML representations in conjunction with the use of is019150-
2:GCOLiteral

Additionally, this part of ISO 19150 defines the is019150-2:GCOLiteral datatype, which allows
the representation of ISO 19103:—1) datatypes in RDF based on the gco namespace as defined in
ISO/TS 19139:2007(9] (see Table 12).

OWL Definition 2

© ISO 2015 - All rights reserved
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RDF/Turtle serialization
is019150-2:GCOLiteral a rdfs:Datatype ;

rdfs:label “GCOLiteral” ;

rdfs:isDefinedBy <http://standards.iso.org/iso/ts/19139/ed-1/en/> ;

owl:equivalentClass rdf:XMLLiteral .

RDF/

<r

~

The cardin|
set carding

An Object
the Class 4
connected
of an Objeq
types for t
can be frorx

6.6.3 Rules

6.6.3.1 (

A UML AT
correspo

n
an rdfs:dori

A Data Pro
of the UML

XML serialization

(fs:Datatype rdf:about="&is019150-2;GCOLiteral”>

<rdfs:label>GCOLiteral</rdfs:label>
<rdfs:isDefinedBy>http://standards.iso.org/iso/ts/19139/ed-1/en/</rdfs:isDefined By >

<owl:equivalentClass rdf:resource="&rdf;XMLLiteral"/>

dfs:Datatype>

ality (i.e. the number of occurrences) for data properties ¢an be from zero to multiple. Hoy
lity is specified in 6.10.

Property <OWL> connects an instance or an individual of a Class <OWL> to the propert]
OWL>. It is defined with an owl:ObjectProperty declaration. An Object Property <OWL
to a Class <OWL> by specifying its domain Wwith an rdfs:domain declaration. The target ]
t Property <OWL> is specified by its rangéwith an rdfs:range declaration. The possible v
he rdfs:range declaration are any valid\€lass <OWL>, The arity for Object Property <OV
h zero to multiple. How to set arities-isdefined in 6.9.

)WL data property rulés

TRIBUTE describédyby a data value (e.g. number, character string, Boolean value, ¢
s to a Data Property <OWL>. It is connected to the Class <OWL> it is associated with u
ain declaration,The type of data values is specified using an rdfs:range declaration.

perty <OW> is annotated with a label and its source document. The label provides the n

v to

y of
> is
ype
hlue
VL>

tC.)
bing

hme

ATTRIBUTE and uses a rdfs:label declaration. The source document identifies the resoyrce
defining thliis UMEATTRIBUTE. It uses rdfs:isDefinedBy to declare the IRI of the source document.

Table 13 sets=t

tetha raguiramant for tha dacerintiaon of ATTDIRIITE. thraouah Nata Deranarty QAL
e e T T ot e e St p o O r r e D o T ot Yug oot T T operTy VYT

in

Ontology <
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Table 13 — Attribute - OWL data property

Requirement

19150-2package:attribute-dataProperty

A UML ATTRIBUTE described by a data value shall correspond to a Data Property <OWL> and use an owl:Da-
tatypeProperty declaration. It shall be connected to the Class <OWL> it is associated with using an rdfs:domain
declaration. The type of data values shall be specified using an rdfs:range declaration.

A Data Property <OWL> shall be annotated with:
— a label for the name of the UML ATTRIBUTE, using rdfs:label,
— asource document defining this UML ATTRIBUTE, using rdfs:isDefinedBy to declare the IRI of the resource.

Additional annotation for the Data Property <OWL> may be provided such as:
— | definition, using a skos:definition declaration to provide the semantics of the UML ATTRIBUTE, and

— |deprecation, using an owl:deprecated declaration, which is set to “true’*¢xsd:boolean fif the Data
Property <OWL> is deprecated.

The following example illustrates the definition of a ‘'data property’ for‘anattribute definitior] of a ‘class’.

EXAMPLE

o]

DF/Turtle serialization
exPk:ClassA.att1l a owl:DatatypeProperty ;
rdfs:label “attl”;
skos:definition “att1 definition” ;
rdfs:isDefinedBy <http://sourceDefinitionIRI>;
rdfs:domain exPk:ClassA ;

rdfs:range xsd:string .

pe]

DF/XML serialization
<owl:DatatypeProperty rdf:about="&exPk;ClassA.att1”>

<rdfs:label¥atti</rdfs:label>
<rdfs;isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>
<rdfsidomain rdf:resource="&exPk;ClassA”/>

<rdfs:range rdf:resource="&xsd;string”/>

</owl:DatatypeProperty>

NOTE As illustrated in this example, att1 is restricted to the domain of ClassA. This is consistent with the
UML metamodel that bind attributes to classes. This UML to OWL conversion preserves this binding.

6.6.3.2 OWL object property rules

A UML ATTRIBUTE described by another UML CLASS corresponds to an Object Property <OWL>. It is
connected to the Class <OWL> resources it is associated with using an rdfs:domain declaration. The
types of the Object Property <OWL> resources are specified using an rdfs:range declaration.
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A Object Property <OWL> is annotated with alabel and its source document. The label provides the name
of the UML ATTRIBUTE and uses a rdfs:label declaration. The source document identifies the resource
defining this UML ATTRIBUTE. It uses rdfs:isDefinedBy to declare the IRI of the source document.

Table 14 sets the requirement for the description of ATTRIBUTEs through Object Property <OWL> in

Ontology <OWL>.

Table 14 — Attribute - OWL object property
Requirement
19150-2pagkage-attribute=objectProperty

A UML ATTRIBUTE described by another UML CLASS shall correspond to a Object Property <OWL> andws¢ an
owl:ObjectHroperty declaration. It shall be connected to the Class <OWL> resources it is associated withaising an
rdfs:domain declaration. The type of the Object Property <OWL> resources shall be specified usinganrdfs:range
declaration|.

An Object Hroperty <OWL> shall be annotated with:

a lgbel for the name of the UML ATTRIBUTE, using rdfs:label, and
aspurce document defining this UML ATTRIBUTE, using rdfs:isDefinedBy to detclare the IRI of the resoujrce.

—

Ad

Th

EXAMPLE
RDF/Turfle serialization

ditionallannotation for the Object Property <OWL> may be provided such as:
definitlion, using a skos:definition declaration to provide the semantics of the UML ATTRIBUTE, pnd

depredation, using an owl:deprecated declaration, which is set to “true””xsd:boolean if the Objject
Propenty <OWL> is deprecated.

e following example illustrates the definition of an ‘object property’ for an attribute definition of a ‘class’.

exPk:(lassA.attl a owl:ObjectProperty ;
rdfs:label “attl”;
skop:definition “att1 definition™;
rdf§:isDefinedBy <http://SourceDefinitionIRI> ;
rdf$:domain exPk:ClassA ;
rdf§:range exPk:ClassB .

exPk:(lassB a.owl:Class ;

rdf$:1abel “ClassB” ;

skos:definition "ClassB definition” ;

rdfs:isDefinedBy <http://sourceDefinitionIRI> .

RDF/XML serialization
<owl:ObjectProperty rdf:about="&exPk;ClassA.att1">
<rdfs:label>att1</rdfs:label>
<rdfs:isDefinedBy>sourceDefinitionIRI</rdfs:isDefinedBy>

<rdfs:domain rdf:resource="&exPk;ClassA”/>
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<rdfs:range rdf:resource="&exPk;ClassB”/>
</owl:ObjectProperty>
<owl:Class rdf:about="&exPk;ClassB”>
<rdfs:label>ClassB</rdfs:label>
<skos:definition>ClassB definition</skos:definition>

<rdfs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>

6.7

6.7{1 Enumeration

6.7]1.1 UML notation

In YML, an ENUMERATION corresponds to a datatype defining a closed list of valid mnemonic

The

implies a schema modification for most implementation mappings. An enumeration shall bg

whé¢

of a|given enumeration type can take values only from this’list. The notation for an ENUMER/
the[STEREOTYPE «enumeration» and lists membersas®CLASS ATTRIBUTEs, as shown in Fig

6.7

OWIL supports,enumerations of literals directly using a Datatype <RDFS> specified with an rd|

dec

6.7

Laxad-Clacc
7TOWT-eTa5S

Enumerated type

:2015(E)

identifiers.

list is part of the model as an enumeration literal. As sugh,‘the extension of an enumeration type

n the membership is logically closed, so it is clear thatthere are no possible extensions

«epumeration»
ClassA

value1
value2
value3

Figure 6 — UML ENUMERATION notation

1.2 OWL notation

aration-and an owl:oneOf restriction declaration over a collection specification.

e used only

Attributes

ATION uses
ure 6.

fs:Datatype

1¢3) Rules

A UML ENUMERATION corresponds to a Datatype <RDFS> using an rdfs:Datatype declaration. The
Datatype <RDFS> specifies the restricted list of literals using an owl:oneOf declaration over an rdf:List
declaration of enumerated values.

The Datatype <RDFS> is annotated with a label and its source document. The label annotation provides
the name of the UML ENUMERATION - i.e. the name of the UML ENUMERATION CLASS and uses a
rdfs:label declaration. The source document identifies the resource defining this enumeration. It uses a
rdfs:isDefinedBy declaration to specify the IRI of the resource.

Table 15 sets the requirement for the description of ENUMERATIONS in Ontology <OWL>.
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Table 15 — Enumeration

Requirement

19150-2pac

kage:enumeration

— ala

A UML ENUMERATION shall correspond to a Datatype <RDFS> using an rdfs:Datatype declaration. The
Datatype <RDFS> shall specify the restricted list of literals using an owl:oneOf declaration over an rdf:List decla-
ration of enumerated values.

The Datatype <RDFS> shall be annotated with:

bel for the name of the UML ENUMERATION, using rdfs:label, and

resource.

— a spurce document defining this UML ENUMERATION, using rdfs:isDefinedBy to declare the IR of

the

Additional

provides the semantics of the UML ENUMERATION, using a skos:definition.

The follow
EXAMPLE 1
RDF/Tur
exPk:(

rdf:

rdf

owl

RDF/XM
<rdfs:

<r

<OV

A

ng example illustrates the definition of an enumeration.

le serialization

lassA a rdfs:Datatype ;

:label “ClassA” ;

:isDefinedBy <http://sourceDefinitionIRI>;

roneOf (“valuel” “value2” “value3”) .

|, serialization

Datatype rdf:about="&exPk;ClassA”>

<rjts:label>ClassA</rdfs:label>

s:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefined By>
/l:equivalentClass>
rdfs:Datatype>
<owl:oneOf5
<rdfiList >

<rdf:first rdf:datatype="&xsd;string”>valuel</rdf:first>

24

<rdf-rest>

annotation for the Datatype <RDFS> may be provided such as a definition annotdtion, which

<rdf:List >
<rdf:first rdf:datatype="&xsd;string”>value2</rdf:first>
<rdfirest>
<rdf:List>
<rdf:first rdf:datatype="&xsd;string”>value3</rdf:first>
<rdf:rest rdf:resource="&rdf;nil”/>

</rdf:List>
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</rdf:rest>
</rdf:List>
</rdf:rest>
</rdf:List>
</owl:oneOf>

<rdfs:Datatype>

owlaguivalantClacc
SWregHtvaret

</rdfs:Datatype>

Thip part of ISO 19150 connects a Data Property <OWL> of a Class <OWL> to-a'Datatype|<RDFS> of
enujmerated values with the use of an rdfs:range declaration as shown in the‘following. In thfs example,
a Dpta Property <OWL> attl is defined and associated with ClassB._Itssrange is specified by the
rdfg:Datatype ClassA defined in Example 1.

The following example illustrates the definition of an enumeration,
EXAMPLE 2
RDF/Turtle serialization

exPk:ClassB.att1 a owl:DatatypeProperty ;
rdfs:label “att1”;
skos:definition “att1 definition”;
rdfs:isDefinedBy <http://sourceDefinitionIRI>;
rdfs:domain exPk:ClassB ;

rdfs:range exPk:ClassA .

]

DF/XML serialization

<owl:DatatypeProperty rdf:about="&exPk;ClassB.att1”>
<rdfs:label>att1</rdfs:label>
<skos:definition>att1 definition</skos:definition>

<rdfs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefined By>

<rdfs:domain rdf:resource= &exPK;ClassB7/>
<rdfs:range rdf:resource="&exPk;ClassA”/>

</owl:DatatypeProperty>

6.7.2 Code list

6.7.2.1 UML notation

1SO 19103:—1) defines the UML extension CODELIST. A CODELIST corresponds to a datatype defining an
open list of likely mnemonic identifiers. It expresses a list of potential values. Its UML notation is very

© IS0 2015 - All rights reserved 25


https://standardsiso.com/api/?name=4a0ab28e1df74c49efaf0028b1249da4

ISO 1915

0-2:2015(E)

similar to an ENUMERATION. A CODELIST is used only when use of other values apart from those in the
initial list is allowed. The UML notation for a CODELIST uses the STEREOTYPE «CodeList» and lists the
initial members as CLASS ATTRIBUTESs, as shown in Figure 7.

6.7.2.2 (

SKOS has b
of member

6.7.2.3 K

A CODELIS
asubclass
OWL class
as used in
the CODEL

The memb
list Class <
Class <OW|
rdf:type is
standard s|
members y

Table 16 sdg

«CodelList»
ClassA

value1
value2
value3

+

Figure 7 — UML CODELIST notation

)WL notation

5hip and extensibility.

ules

T is implemented as a Class <OWL> and as a skos:ConceptS¢héme. The code list Class <OW1
pf skos:Concept. Since a concept scheme resource is an RDF individual, the concept scheme
s corresponding to the CODELIST are identified by different URIs for compliancy with C
his part of ISO 19150. The link between the OWL-class and the concept scheme represen
[ST must therefore be formally asserted with an'explicit property.

ers of the CODELIST are implemented as~RDF resources that are members of the d
OWL>, i.e. as individuals whose rdf:type is the code list Class <OWL>. Since the code
> is a subclass of skos:Concept, this entails that each member is itself an individual wh
skos:Concept. The code list members are associated with the concept scheme using

sing the standard skos:hasTopLoncept property.

ts the requirement for the-description of CODELISTs in Ontology <OWL>.

Table 16 — Code list

een broadly adopted for vocabulary formalization. SKOS supports the.codelist requiremd

ents

>is
and
WL
[ing

ode
list
ose
the

kos:inScheme property. The concept scheme representing the code list is associated with its

Requiremc

ent

19150-2pad

kage:codelist

A CODELIST
shall beas
FormatOfpr

shall correspond to a Class <OWL>, a ConceptScheme <SKOS>, and a Collection <SKOS>. The Class <OV
ibclass-of skos:Concept. The SKOS concept scheme shall be related to the Class <OWL> using a d¢
operty. Each member of the CODELIST shall correspond to an individual whose type is the Class <OV

correspon

V1>
(:is-
VL>

ing’to the CODELIST. and with a skos:inScheme property whose value is the ConceptScheme <SK

S>

corresponding to the CODELIST. Additionally, each member of the CODELIST shall also be member of the Collec-
tion <SKOS> using a skos:members declaration. Each of the resources shall be annotated with the following:

a label, using rdfs:label,

a source for the definition, using rdfs:isDefinedBy for the IRI of the resource.

The following example illustrates the construction of a CodeList using the OWL and SKOS elements.

EXAMPLE

RDF/Turtle serialization

exPk:ClassA a owl:Class;

sub

26

ClassOf skos:Concept ;
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rdfs:label “ClassA”;

rdfs:isDefinedBy <http://sourceDefinitionIRI>.
exPkCode:ClassA a skos:ConceptScheme ;

skos:prefLabel “ClassA - ConceptScheme” ;

rdfs:isDefinedBy <http://sourceDefinitionIRI>;

dct:isFormatOf exPk:ClassA .

avPlCaoda-Clacc A /ualinial o avDl.Clacc A cleac.Caoncnnt .
XTI O et oo S Sy v ottt e T oo S ST SIeB 5T s O ee P

skos:prefLabel “valuel”;

skos:inScheme exPkCode:ClassA ;

rdfs:isDefinedBy <http://sourceDefinitionIRI> .
exPkCode:ClassA/value2 a exPk:ClassA, skos:Concept ;

skos:prefLabel “value2”;

skos:inScheme exPkCode:ClassA ;

rdfs:isDefinedBy <http://sourceDefinitionIRI> .
exPkCode:ClassA/value3 a exPk:ClassA , skos:Concept ;

skos:prefLabel “value3”;

skos:inScheme exPkCode:ClassA ;

rdfs:isDefinedBy <http://sourceDefinitionlRI> .
exPkCode: ClassACollection a skos:Collection ;

skos:prefLabel “ClassA - Concepts®;

skos:members exPkCode: ClassA/valuel , exPkCode: ClassA/value2 , exPkCode: ClassA/valug3.

[}

DF/XML serialization
<owl:Class rdf:about="&exPk;ClassA”>

<rdfs:labgl>ClassA</rdfs:label>
<rdfs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>

<rdfs:subClassOf rdf:resource="&skos;Concept”/>

</owl:Class>

<skos:ConceptScheme rdf:about="&exPkCode;ClassA”>
<skos:prefLabel>ClassA - ConceptScheme</skos:prefLabel>
<rdfs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>
<dct:isFormatOf rdf:resource="&exPk;ClassA”/>

</skos:ConceptScheme>

<exPk:ClassA rdf:about="&exPkCode;ClassA/valuel”>

<rdf:type rdf:resource="skos:Concept”/>
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<skos:prefLabel>valuel</skos:prefLabel>
<skos:inScheme rdf:resource="exPkCode:ClassA”/>
<rdfs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>
</exPk:ClassA>
<exPk:ClassA rdf:about="&exPkCode;ClassA/value2”>

<rdf:type rdf:resource="skos:Concept”/>

<skjps:inScheme rdf:resource="exPkCode:ClassA”/>

<rdffs:isDefined By >http://sourceDefinitionIRI</rdfs:isDefinedBy>
</exPk:ClassA>
<exPktClassA rdf:about="&exPkCode;ClassA/value3”>
<rdff:type rdf:resource="skos:Concept”/>
<skios:prefLabel>value3</skos:prefLabel>
<skios:inScheme rdf:resource="exPkCode:ClassA”/>
<rdffs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>
</exPk:ClassA>
<skosiCollection rdf:about="&exPkCode;ClassACollection?>
<skios:prefLabel>ClassA - Concepts</skos:prefLabel>
<skps:members rdf:parseType="Collection”>
4skos:Concept rdf:resource="&exPkCade;ClassA/valuel”/>
4skos:Concept rdf:resource="&exPkCode;ClassA/value2”/>
4skos:Concept rdf:resource="&exPkCode;ClassA/value3”/>
</skos:members>

</owl{Collection>

Inthe exanjple shewitabove all the members of the code listappeared inthe UML class. The corresponding
SKOS resources are identified by URIs clearly related to the URI denoting the concept scheme, whidh is
also in the| same domain W1th the same owner as the classes and properties in the ontology This is
appropriatefor T list
members will not necessarily be denoted by a URI in the same domain.

Table 17 sets the requirement for additional CODELISTs items in Ontology <OWL>.

Table 17 — Code list extension

Requirement

19150-2package:codelistextension

If a CODELIST is extended with additional items that were not identified in the original model, the URI denoting
a new member shall be in a URI domain appropriate to its governance. This should not be the same as the URI
domain for the initial members unless the new members are defined by the same authority.
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The SKOS semantic relations are available to record relations amongst items in code lists, where these are
known. The mapping relations (broadMatch, closeMatch, exactMatch, narrowMatch, relatedMatch) are
used to map to related items in other schemes, while the thesaurus relations (broaderTransitive, broader,
narrower, narrowerTransitive, related) are used to record relationships with other items in the same scheme.

Relationships amongst members of a code list may be recorded using skos:broaderTransitive, skos:broader,
skos:narrower, skos:narrowerTransitive, skos:related properties.

Relationships between members of a code list and members of other concept schemes may be recorded
usingskos:broadMatch, skos:closeMatch, skos:exactMatch, skos:narrowMatch, skos:relatedMatch properties.

6.8 Union class

6.8]1 UML notation

In UML, a UNION CLASS is composed of member classes, one of which must be instantiated gt run time.
A UNION CLASS thus supports selection from an arbitrary set of CLASSes. This may be compared with
genpralization hierarchies, in which specification of a generalized CLASS in\a'model supports selection
of ojne of its specializations. The UML notation for a UNION uses the STEREOTYPE «Union» apd lists the
meinbers as CLASS ATTRIBUTEs, as shown in Figure 8.

«uniony»
ClassA

+ member1
+ member2
+ memberd

Figure 8'= UML UNION notation

6.8/2 OWL notation

In QWL, a UNION is implemented using the owl:unionOf declaration.

6.8/3 Rules

A UML UNION classZeorresponds to a Class <OWL> using an owl:unionOf property whosg value is a
collection of classes:

Tabje 18 setS the requirement for UNION CLASS in Ontology <OWL>.

Table 18 — Union class

Requirement

19150-2package:union

A UNION class shall be implemented as a Class <OWL> with the members of the union provided as values of an
owl:unionOf property.

The following example illustrates the construction of a Union using the OWL elements.

EXAMPLE
RDF/Turtle serialization

owl:equivalentClass [

aowl:Class;
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owl:unionfOf (exPk:ClassA exPk:ClassB)
].

exPk:ClassA a owl:Class.

exPk:ClassB a owl:Class .

RDF/XML serialization

Ty orerrtooroys

1:Class>

owl:unionOf rdf:parseType="Collection”>
<owl:Class rdf:about="&exPk;ClassA”/>
<owl:Class rdf:about="&exPk;ClassB”/>

</owl:unionOf>

</owljClass>

</owljequivalentClass>

6.9 Multiplicity

6.9.1 UML notation

In UML, MULTIPLICITY specifies the allowable, cardinalities for the instantiation of an element. [t is
expressed py the pair of lower and upper bounds'of the number of times the element can be instantiafted.
The lower gnd upper bounds are non-negative integers. The lower bound shall be equal or greater than

“0”; the upper bound shall be greater than“0”, shall be equal or greater than the lower bound, and cah be

infinite. Th
Multiplil

lower-

upper-
(*) can

6.9.2 0OV

e default values for lower and upper bounds is “1.” The notation for multiplicity is as follg

— ”

city lower-bound “..” upper-bound
bound means minilfiim number of times the element can be instantiated;

bound means.maximum number of times the element can be instantiated; the star chara
be used toxrépresent an unlimited (or infinite) value.

VL notation

OWL defin

WS:

Cter

psCardinalities of elements through property Restrictions <OWL>. It allows the specifica

fion

of minimum, maximum, and exact cardinalities. A cardinality value is always a non-negative integer.
The minimum cardinality specifies the smallest number of individuals that are connected to the class
individuals through the property. The maximum cardinality specifies the largest number of individuals
thatare connected to the class individuals through the property. The exact cardinality specifies the strict
number of individuals that are connected to the class individuals through the property. Cardinalities
can be qualified or unqualified. Qualified cardinality only applies to the type connected to the property
by its range definition whereas unqualified applies to all individuals that are connected to the property.

6.9.3 Rules

A UML MULTIPLICITY corresponds to a Restrictions <OWL> on a property (Data Property <OWL>
or Object Property <OWL>) using an owl:Restriction declaration in combination with cardinality
specifications. Cardinality specifications are restricted to the use of cardinalities only with the use of
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owl:cardinality, owl:minCardinality, and owl:maxCardinality declarations. This rule aligns with the Data
Property <OWL> and Object Property <OWL> rules for range specification.

NOTE When no cardinalities are specified, the default values are “0” for the minimum cardinality and
“unlimited” for the maximum cardinality.

Table 19 sets the requirement for the description of MULTIPLICITY in Ontology <OWL>.

Table 19 — Multiplicity

Requirement

19150-2package:multiplicity
UM|L MULTIPLICITY shall correspond to Restrictions <OWL> on a property (Data Property, <OQWL> or Object
Prdgperty <OWL>) using an owl:Restriction declaration in combination cardinality specifications. Cardinality
spefifications are restricted to the use of cardinalities only using owl:cardinality, owl:minCardinalify, and owl:-
maxkCardinality together with owl:allValuesFrom.

Exalmples 1 to 4 below show how to specify cardinality restriction on Class <OWL> for properties.
In Example 1, the minimum cardinality of the property attl of ClassA(s)set to “1” and the maximum
carglinality is unlimited, since the maximum cardinality is not specified

NOTE In examples 1 to 5, the definition of the exPk:ClassA.att1 property follows its definition frpm either of
the pxamples in 6.6.3.1 and 6.6.3.2.

EXAMPLE 1
RDF/Turtle serialization
exPk:ClassA a owl:Class;
rdfs:label “ClassA” ;
skos:definition “Class A definition” ;
rdfs:isDefinedBy <http://sourceDefinitionIRI> ;
rdfs:subClassOf
[
a owl:Restriétion ;
owl:onProperty exPk:ClassA.attl ;
owlminCardinality “1”**xsd:nonNegativelnteger ;

]
rdfs:subClassOf

L

a owl:Restriction ;
owl:onProperty exPk:ClassA.att1 ;

owl:allValuesFrom exPk:ClassB ;

RDF/XML serialization

<owl:Class rdf:about="&exPk;ClassA”>
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<rdfs:label>ClassA</rdfs:label>

<sko

s:definition>Class A definition</skos:definition>

<rdfs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>

<rdfs:subClassOf>

<owl:Restriction>

<owl:onProperty rdf:resource="&exPk;ClassA.att1"/>

/Cny].minf‘qwﬂénqlh-n

A

A

A
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</owl:Restriction>

/rdfs:subClassOf>
rdfs:subClassOf>

<owl:Restriction>
<owl:onProperty rdf:resource="&exPk;ClassA.att1"/>
<owl:allValuesFrom rdf:resource="&exPk;ClassB”/>

</owl:Restriction>

/rdfs:subClassOf>

</owl:Class>

In the follgwing example, the maximum cardinality-of‘the attribute att1 of ClassA is set to “3” and|the

minimum
EXAMPLE 2
RDF/Turg
exPk:(

rdf

ardinality is “0”, since to minimum cardinality is not specified.

le serialization

lassA a owl:Class;

:label “ClassA”;

skok:definition “ClassAdéfinition” ;

rdf
rdf:

:isDefined By¢zhttp://sourceDefinitionIRI>;

:subClassOf

aowl:-Rostriction:
7

] .

owl:onProperty exPk:ClassA.att1 ;

owl:maxCardinality “3”"**xsd:nonNegativelnteger ;

)

rdfs:subClassOf
[

32

a owl:Restriction ;

owl:onProperty exPk:ClassA.attl ;
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owl:allValuesFrom exPk:ClassB ;

RDF/XML serialization
<owl:Class rdf:about="& exPk;ClassA”>

<rdfs:label>ClassA</rdfs:label>

<rdfs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>
<rdfs:subClassOf>
<owl:Restriction>

<owl:onProperty rdf:resource="&exPk;ClassA.att1”/>

</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="&exPk;ClassA.att1”/>
<owl:allValuesFrom rdf:resource="&exPk;ClassB”"/>
</owl:Restriction>
</rdfs:subClassOf>

</owl:Class>

<owl:maxCardinality rdf:datatype="&xsd;nonNegativelnteger*>3</owl:maxCardinglity>

NOTE The OWL syntax/for restrictions is somewhat convoluted. In natural language this car] be read as
“ClassA is a subclass of-the’classes about which the only thing we know is that their members have a fnaximum of

thrde attl properties?,

In the following-example, the minimum cardinality of the attribute att1 of ClassA is set to
maximum catdinality is set to “3”.

EXAMPLE3

DI

1” and the

Dt furttesertatization
exPk:ClassA a owl:Class;
rdfs:label “ClassA” ;
skos:definition “Class A definition” ;
rdfs:isDefinedBy <http://sourceDefinitionIRI>;
rdfs:subClassOf
[

a owl:Restriction ;
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owl:onProperty exPk:ClassA.attl ;
owl:minCardinality “1"**xsd:nonNegativelnteger ;
1
rdfs:subClassOf
[

a owl:Restriction ;

awlanPraonarty ayDl-Clacc A A+ .
WO Foperty-ex i eraSShA-att

owl:maxCardinality “3”"**xsd:nonNegativelnteger ;

1;
rdf$:subClassOf

a owl:Restriction ;
owl:onProperty exPk:ClassA.att1 ;

owl:allValuesFrom exPk:ClassB ;

RDF/XML serialization
<owl:(lass rdf:about="&exPk;ClassA”>

<rdffs:label>ClassA</rdfs:label>
<skios:definition>Class A definition</skos:definition>
<rdffs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>
<r:£s:subC1aSSOf>

Jowl:Restriction>

<owl:onPropertyrdf:resource="&exPk;ClassA.att1"/>

<owl:min€ardinality rdf:datatype="&xsd;nonNegativelnteger”’>1</owl:minCardinality>

4/owl:Restriction>

</rffsisubClassOf>

<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="&exPk;ClassA.att1"/>
<owl:maxCardinality rdf:datatype="&xsd;nonNegativelnteger”>3</owl:maxCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>

<owl:Restriction>
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<owl:onProperty rdf:resource="&exPk;ClassA.att1”/>
<owl:allValuesFrom rdf:resource="&exPk;ClassB”/>
</owl:Restriction>
</rdfs:subClassOf>

</owl:Class>

(10
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mirfimum and the maximum cardinality is “1”.

EXAMPLE 4
DF/Turtle serialization

exPk:ClassA a owl:Class;

]

rdfs:label “ClassA” ;
skos:definition “Class A definition” ;
rdfs:isDefinedBy <http://sourceDefinitionIRI>;
rdfs:subClassOf
[
a owl:Restriction ;
owl:onProperty exPk:ClassA.att1 ;
owl:cardinality “1”**xsd:nonNegativelnteger ;
I;
rdfs:subClassOf
[
a owl:Restrietion ;
owl:onProperty exPk:ClassA.attl ;

owlkallValuesFrom exPk:ClassB ;

=

DE/YXML serialization
<owl:Class rdf:about="&exPk;ClassA”>
<rdfs:label>ClassA</rdfs:label>
<skos:definition>Class A definition</skos:definition>
<rdfs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>
<rdfs:subClassOf>
<owl:Restriction>

<owl:onProperty rdf:resource="&exPk;ClassA.att1”/>
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<owl:cardinality rdf:datatype="&xsd;nonNegativelnteger”>1</owl:cardinality>

</owl:Restriction>

</rdfs:subClassOf>

<rdfs:subClassOf>

<owl:Restriction>

<owl:onProperty rdf:resource="&exPk;ClassA.att1"/>

owdea IV lacErosa - df.encnnon— Yo avwPl-ClaccBR” /.
Wreh et e Sre-ar € '] B~/
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4/owl:Restriction>

</rfifs:subClassOf>

</owl{Class>

EXAMPLE 5

RDF/Turtfle serialization

exPk:
rdf

lassA a owl:Class;

:label “ClassA”;

skop:definition “Class A definition” ;

rdf:
rdf:

:isDefinedBy <http://sourceDefinitionIRI> ;

:subClassOf

a owl:Restriction ;
owl:onProperty exPk:ClassA.attl ;

owl:minCardinality “1”"xsd:nonNegativelnteger ;

1
rdf$:subClassOf
a owkRestriction ;
owl:onProperty exPk:ClassA.att1 ;
owl:maxCardinality “1"**xsd:nonNegativelnteger ;
1;
rdfs:subClassOf
[
a owl:Restriction ;
owl:onProperty exPk:ClassA.att1 ;
owl:allValuesFrom exPk:ClassB ;
].
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RDF/XML serialization
<owl:Class rdf:about="&exPk;ClassA”>
<rdfs:label>ClassA</rdfs:label>
<skos:definition>Class A definition</skos:definition>

<rdfs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>

rdfc.cubClaccOf

oot oI ot

<owl:Restriction>

<owl:onProperty rdf:resource="&exPk;ClassA.att1”/>

\

<owl:minCardinality rdf:datatype="&xsd;nonNegativelnteger”>1</owl:rrinCardinality
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="&exPk;ClassA.attl%/>
<owl:maxCardinality rdf:datatype="&xsd;nonlNegativelnteger”>1</owl:maxCardinality>
</owl:Restriction>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:tesource="&exPk;ClassA.att1”/>
<owl:allValuesFrom’rdf:resource="&exPk;ClassB”/>
</owl:Restriction>
</rdfs:subClassOf>

</owl:Class>

6.10“Relationship

6.10.1 Generalization/inheritance

6.10.1.1 UML notation

In UML, a GENERALIZATION is a classification relationship that exists from a more general to a more
specific classifier. The specific classifier inherits the features of the more general classifier. Each instance
of the specific classifier is de facto also an instance of the general classifier. The UML notation for a
GENERALIZATION is shown in Figure 9.
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ClassA

+ att1
att2
+ att3

+
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6.10.1.2 (

OWL allow
This axiom
than Class/
taxonomy

6.10.1.3 H
A UML GEN
Table 20 sqg

CTaooD

+ att1
+ att2
+ att3
:ClassA
+ att1
+ att2
+ att3

Figure 9 — UML GENERALIZATION notation

)WL notation

bf classes and subclasses.

ules

Table 20 — Relationship - generalization

ts the requirement for the-description of GENERALIZATIONs in Ontology <OWL>.

s the generalization relation between classes by the way of the SubClassOf <RDFS> axjom.
expresses that a class ClassB is a subclass of a class ClassA and as such ClassB is more spe¢ific
\. Similarly to the UML GENERALIZATION, itaHows the definition of a classification syster or

[ERALIZATION is implemented as‘a SubClassOf <RDFS> using an rdfs:subClassOf declaratiion.

Requiremc

ent

19150-2pad

kage:relationShip-generalization

A UML GENERALIZATION shall be implemented as a SubClassOf <RDFS> using an rdfs:subClassOf declaratio.

The follow

ized“class’ ClassA.

the genera

ng example illustrates the definition of a ‘subclass’ between the specialized ‘class’ ClassBjand

EXAMPLE

RDF/Turtl rialization

exPk:ClassA a owl:Class.

exPk:ClassB a owl:Class ;

rdfs:subClassOf exPk:ClassA .

RDF/XML serialization

<owl:Class rdf:about="&exPk;ClassA”/>

38
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owl:Class rdf:about="&exPk;ClassB”>
<rdfs:subClassOf rdf:resource="&exPk;ClassA”/>

Jowl:Class>

6.10.2 Association

6.10.2.1 UML notation

An

(i-e
req
ass
end
hay

6.1

The
AT

oW
defi

6.1

AR
con
rolq

Thd

nane of the UML ASSOCIATION ROLE and uses a rdfs:label declaration. The source documen

the

binary, ternary, quaternary, etc.) associations that relate together multiple classifiers) IS(
1ires to avoid N-ary association and to use binary association to limit the complexity of
ciation between two classes can be named and can be either unidirectional —d:¢. havigab

e a multiplicity and a role set as shown in Figure 10.
i +rB1
ClassA Association1 ClassB
0.*

+A Association2 *rB2
0..1 O

Figure 10 — UML ass@ciation notation

D.2.2 OWL notation

manner OWL deals with ASSOCIATIONS, more specifically with ASSOCIATION ROLEs, i
'RIBUTEs. An ASSOCIATION ROLE takes the form of an Object Property <OWL>.

. has no specific mechanism for.the description of an ASSOCIATION name. ASSOCIATION
ned in UML mostly for doctimentation purposes.

D.2.3 Rules

DLE in a UML ASSOEIATION corresponds to an Object Property <OWL>. The Object Prope
hects the ClasSes <OWL> it associates by specifying its domain -i.e. the Class <OWL> th
, and its range =i.e. the Class <OWL> that plays the role.

Object-Property <OWL> is annotated with a label and its source document. The label p

resource defining this ASSOCIATION ROLE. It uses a rdfs:isDefinedBy declaration.

ASSOCIATION in UML specifies how classifiers are semantically related together. UML alIlows N-ary

19103:—1)
models. An
e from one

to the other end, or bidirectional - i.e. navigable in both directions. Each endthat is navigable must

b similar to

names are

'ty <OWL>
at uses the

rovides the
t identifies

If the association is named, the Object Property <OWL> is annotated with the name of the ASSOCIATION.
Consequently, this part of ISO 19150 defines an annotation property associationName formalized in the
base ontology (Annex D).

OWL Definition 3
RDF/Turtle serialization
is019150-2:associationName a owl:AnnotationProperty ;
rdfs:domain owl:Class ;

rdfs:range xsd:String .
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RDF/XML serialization

<owl:AnnotationProperty rdf:about="&is019150-2;associationName”/>

<rdfs:range rdf:resource="&xsd;string”/>

<rdfs:domain rdf:resource="&owl;Class”/>

</owl:AnnotationProperty>

[t provides
correspondling to ASSOCIATION ROLE is annotated with the name of the ASSOCIATIQN,.Gsing
annotation

In a bidired
ROLE is sdg
Property <

connects a

Table 21 sqg

the documentation mechanism for association name. Therefore, the Object Property <OV

property iso19150-2:associationName.

tional ASSOCIATION, one of the two Object Property <OWL> correspondingto ASSOCIAT]
t as the inverse of the other using an owl:inverseOf declaration. As_such, when an Ob
OWL> connects an individual I1 to an individual 12, its inverse-Object Property <OV
soI2 toI1.

ts the requirement for the description of ASSOCIATIONs in @ntology <OWL>.

Table 21 — Relationship - association

VL>
the

[ON
ject
V1>

Requiremc

tnt

19150-2pad

kage:relationship-association

The Object

—

a

as
resource.

If the ASSO
using iso19

In a bidired
other, using

A navigablg
Property de
declaration

d

ROLE in a UML ASSOCIATION shall correspond#0 an Object Property <OWL>, using an owl:Obj
claration. It shall be connected to the Class <OWL> resources it is associated with using an rdfs:don
. The type of the Object Property <OWL> reSources shall be specified using an rdfs:range declarat|

Property <OWL> shall be annotated with:
bel for the name of the ASSOCIATION ROLE, using rdfs:label, and
burce document defining this.,ASSOCIATION ROLE, using rdfs:isDefinedBy to declare the IRI of]

CIATION is named, the Object Property <OWL> shall be annotated with the name of the associat
50-2:associationName,

tional ASSOCIATION; one of the two Object Property <OWL> shall be declared as the inverse of]
an owl:inverseOf declaration.

ect-
ain
on.

the
fon,

the

Additional

provided s
definit

annotation for the Object Property <OWL> corresponding to the ASSOCIATION ROLE ma
ich as:

ion, Using a skos:definition declaration to provides the semantics of the UML ATTRIBUTE,

7 be

and

Property <OWL> is deprecated.

deprecation, using an owl:deprecated declaration, which is set to “true”*"xsd:boolean if the Object

The following example illustrates the OWL representation of a unidirectional association between
ClassA and ClassB. It defines the classes ClassA and ClassB with the Object Property <OWL> rB1 where

its domain

EXAMPLE 1

is ClassA and its range is ClassB.

RDF/Turtle serialization

exPk:ClassA a owl:Class.

exPk:ClassB a owl:Class .

40
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exPk:ClassA.rB1 a owl:ObjectProperty ;
rdfs:label “rB1”;
rdfs:isDefinedBy <http://sourceDefinitionIRI>;
is019150-2:associationName “Association1”;
rdfs:domain exPk:ClassA ;

rdfs:range exPk:ClassB .

=

The
EXA

]

DF/XML serialization

<owl:Class rdf:about="&exPk;ClassA”/>

<owl:Class rdf:about="&exPk;ClassB”/>

<owl:ObjectProperty rdf:about="&exPk;ClassA.rB1">
<rdfs:label>rB1</rdfs:label>
<rdfs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>
<is019150-2:associationName>Association1</is0191502:associationName>
<rdfs:domain rdf:resource="&exPk;ClassA”/>
<rdfs:range rdf:resource="&exPk;ClassB”/>

</owl:ObjectProperty>

following example illustrates a bidirectional association in OWL.
MPLE 2
DF/Turtle serialization
exPk:ClassA a owl:Cldss;:
exPk:ClassB a owl:€lass .
exPk:ClassAxB2 a owl:ObjectProperty ;
rdfs:tabel “rB2”;
rdfsiisDefinedBy <http://sourceDefinitionIRI>;

is019150-2:associationName “Association2” ;

rdfs:domain exPk:ClassA ;
rdfs:range exPk:ClassB.

exPk:ClassB.rA> a owl:ObjectProperty ;
rdfs:label “rA”;
rdfs:isDefinedBy <http://sourceDefinitionIRI> ;
is019150-2:associationName “Association2”;
rdfs:domain exPk:ClassB ;

rdfs:range exPk:ClassA ;
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owl:inverseOf exPk:ClassA.rB2 .

RDF/XML serialization
<owl:Class rdf:about="&exPk;ClassA”/>
<owl:Class rdf:about="&exPk;ClassB”"/>

<owl:ObjectProperty rdf:about="&exPk;ClassA.rB2”>

oo oo e T oTE oo

A

rdfs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>

A

is019150-2:associationName>Association2</19150-2:associationName>
4rdfs:domain rdf:resource="&exPk;ClassA”/>

qrdfs:range rdf:resource="&exPk;ClassB”/>

</owl:ObjectProperty>

<0

=

/1:ObjectProperty rdf:about="&exPk;ClassB.rA”>

A

rdfs:label>rA</rdfs:label>

qrdfs:isDefined By>http://sourceDefinitionIRI</rdfs:isDefined By>

A

is019150-2:associationName>Association2</is019150¢2:associationName>

4rdfs:domain rdf:resource="&exPk;ClassB”/>

A

rdfs:range rdf:resource="&exPk;ClassA”/>
dowl:inverseOf rdf:resource="&exPk;ClassA:rB2”/>

</owl:ObjectProperty>

Multiplicities in associations are specified through property restrictions as described in 6.9.
6.10.3 Aggregation

6.10.3.1 UML notation

An AGGREGATIONYepresents a part-whole association between two CLASSes. UML defines two kind
AGGREGATION. Fhe first one is the ordinary aggregation also called “shared” AGGREGATION. This K
of aggregatipn associates the various parts that make a whole feature. The second kind of aggrega

s of
rind
Fion

is the COMBOSITION alsa called the "anpncifn" AGGREGATION. This kind of nggrngafinn is a strof

ger

form of aggregation compared to an ordinary aggregation. It requires a part instance be included in at
most one composite at a time. When a composite is deleted, all its parts are deleted at the same time.

The UML notation uses a hollow diamond for a “shared” AGGREGATION and a filled diamond for a

“composite” AGGREGATION at the whole end of the association as illustrated in Figure 11.
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ClassA ClassB
Association1 +rB
0.*

ClassA ClassB
Association1 B
n..*

6.10.3.2 OWL notation

There is no specific mechanism in OWL for aggregation.

6.19.3.3 Rules

Figure 11 — UML notation for shared (top) and composite (bottom) AGGREGATI

IONS

AGGREGATIONS follow the same rules as for ASSOCIATIONS described in 6.10.2. However in the specific

cas¢ of AGGREGATION, the Object Property <OWL> playingthe partrole is annotated with an

proyiding details on the kind of aggregation.

Thip part of ISO 19150 defines an annotationproperty aggregationType formalized i

—

ontplogy (Annex D).

OWL Definition 4
RDF/Turtle serialization
is019150-2:aggregationType a owl:AnnotationProperty ;
rdfs:domain owl:Class;

rdfs:range xsd:String .

RDF/XMkL.Serialization
<ewl’AnnotationProperty rdf:about="&is019150-2;aggregationType”/>

<rdfs:range rdf:resource="&xsd;string”/>

Annotation

n the base

<rdfs:domain rdf:resource="&owl;Class”/>

</owl:AnnotationProperty>

This annotation property provides the documentation mechanism for the kind of aggregation. The

acceptable values for this annotation are:
— “partOfSharedAggregation” means shared aggregation;
— “partOfCompositeAggregation” means composite aggregation.

Table 22 sets the requirement for the description of AGGREGATIONSs in Ontology <OWL>.
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Table 22 — Relationship - aggregation

Requirement

19150-2package:relationship-aggregation

UML AGGREGATIONS shall follow the requirement for UML ASSOCIATIONS (requirement 19150-2package:rela-
tionship-association documented in Table 21).

Additionally, the Object Property <OWL> playing the part role shall be annotated using an iso19150-2:aggrega-
tionType according to the expression:

1s019150-2:aggregationType = “partOfSharedAggregation” / “partOfCompositeAggregation”

— pqrtOfSharedAggregation” means shared aggregation;

— “pqrtOfCompositeAggregation” means composite aggregation.

The following example illustrates an association role playing the parts in an aggregation association in OWL:
EXAMPLE
RDF/Turtle serialization
exPk:(lassA.rB a owl:ObjectProperty ;
rdf§:label “rB” ;
rdf$:isDefinedBy <http://sourceDefinitionIRI>;
is019150-2:aggregationType “partOfSharedAggregation” ;
is019150-2:associationName “Associationl” ;
rdf$:domain exPk:ClassA ;

rdf$:range exPk:ClassB.

RDF/XML serialization

<owl:()bjectProperty rdf:about="&eXPk;ClassA.rB”>

<r:ts:1abel>rB</rdfs:1abel>
<rdffs:isDefined By >httpt//sourceDefinitionIRI</rdfs:isDefinedBy>

<is$19150-2:aggregationType>partOfSharedAggregation</iso19150-2:aggregationType>

<is$19150-2:associationName>Association1</iso19150-2:associationName>

<r

<r:£s:domain rdf:resource="&exPk;ClassA”/>

sirange rdf:resource="&exPk;ClassB”/>

</owl:ObjectProperty>

6.11 Constraint

6.11.1 UML notation

A UML CONSTRAINT is a condition or restriction for the purpose of declaring some of the semantics of an
element. [t can be expressed in natural language text or in a machine readable language. Ina UML model, a
constraint may appear as close as possible to the element it constrains in brace symbol (“{aConstraint}”).
It may appear just after the element in a class symbol or as a note symbol attached to the element.

44 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=4a0ab28e1df74c49efaf0028b1249da4

ISO 19150-2:2015(E)

6.11.2 OWL notation

Although OWL has mechanisms for specifying constraints (e.g. functional, transitive, reflexive
objectProperties and functional datatype properties), these constraints are somewhat different to or

hav

e a different purpose of UML CONSTRAINTS.

6.11.3 Rules

A UML CONSTRAINT on a UML PACKAGE, CLASS, ASSOCIATION, or ATTRIBUTE is expressed in an
Ontology <OWL>, Class <OWL>, Data Property <OWL>, or Object Property <OWL> using an annotation.

Thi

Thi
Tab

b partof ISO 19150 defines an annotation property constraint formalized in the base ontolegy
OWL Definition 5
RDF/Turtle serialization
is019150-2:constraint a owl:AnnotationProperty ;
rdfs:domain owl:Class;

rdfs:range xsd:String .

RDF/XML serialization

<owl:AnnotationProperty rdf:about="&is019150-2;constraint”/>
<rdfs:range rdf:resource="&xsd;string*/>
<rdfs:domain rdf:resource="&owl;Class”/>

</owl:AnnotationProperty>

5 annotation property provides a mechanism for documenting constraints for classes and

le 23 sets the requiremént for the description of CONSTRAINTSs in Ontology <OWL>.

Table 23 — Constraint

 (Annex D).

properties.

Requirement

191

50-2package:constraint

AU
or

ML CONSTRAINT on a UML CLASS or ATTRIBUTE shall be expressed in a Class <OWL>, Data Prope
bje¢t' Property <OWL> using an iso19150-2:constraint annotation.

rty <OWL>,

Th

foltowing exampie (HusSTrates a constraint on an object property im oWt

EXAMPLE
RDF/Turtle serialization

exPk:ClassA.attl a owl:ObjectProperty ;
rdfs:label “att1”;
rdfs:isDefinedBy <http://sourceDefinitionIRI>;
is019150-2:constraint “aConstraint” ;

rdfs:domain exPk:ClassA ;
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rdfs:range exPk:ClassB.

RDF/XML serialization
<owl:ObjectProperty rdf:about="&exPk;ClassA.att1">
<rdfs:label>att1</rdfs:label>

<rdfs:isDefinedBy>http://sourceDefinitionIRI</rdfs:isDefinedBy>

<rdffs:domain rdf:resource="&exPk;ClassA”/>

<rdffs:range rdf:resource="&exPk;ClassB"/>

</owljObjectProperty>

7 Ruleq for formalizing an application schema in OWL

7.1 General

An application schema provides a model for geographic data itxa specific universe of discours¢ or
applicatior] domain. It supports the access and the exchange of geographic data between suppliers and
users, whi¢h can then be understood by human and computer'systems. [SO 19109:—2) provides a npeta
model for application schemas (i.e. the General Feature Madel), and a set of rules for formalizing a spe¢ific
applicatior] schema using a UML profile defined in ISQA9103:—1) ISO 19103:—1) defines constraint$ on
the UML prjofile used in conceptual modelling of geographic application schemas, and ISO 19109:—2) jand

ISO 19109:-2) are in packages stereotyped «applicationSchema». Taken together these allow definifion
of a specific UML-OWL encoding rule for geographic information models.

— IS0 19[136:2007[8] defires the stereotype «featureType» for classes that instantiate the meta cJass

— ISO 19109:—2) ~defines the stereotype «applicationSchema» for packages that formalize| an

OWL has beén espec1ally deSIgned to enable data to be understood and processable by machines
within the Sema : 3 the
formalization of geographic information ontologies using OWL

Clause 7 defines rules that shall be applied to develop ISO geographic information ontologies in OWL.
The same basic meta model is used (i.e. the General Feature Model) and the rules described below follow
the general structure of ISO 19109:—2), Clause 7. Annex E provides an example of an ISO geographic
information ontologY in OWL derived from an application schema in UML.

The requirements for representing an application schema in OWL comprise a single requirements class
(Table 24), identified as http://standards.iso.org/iso/19150-2/req/applicationSchema and abbreviated
as 19150-2app.
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Table 24 — Requirements class for representing an application schema in OWL

Requirements class

19150-2app=h

Target type Ontology

Dependency http://www.w3.org/TR/owl2-syntax/ (OWL)

Dependency http://tools.ietf.org/html/rfc3986 (URI Syntax)

Dependency http://standards.iso.org/iso/19107/ed-1/en/ (Spatial schema)
Dependency——thiip://standards-iso-org/iso/19108/ed-1/en emporal schema
De*endency http://standards.iso.org/iso/19109/ed-2/en/ (Rules for application sc’}leéﬁ
Dei)endency http://standards.iso.org/iso/19112/ed-1/en/ (Spatial referencing by geﬁb;phi identifiers)
De+endency http://standards.iso.org/iso/19115-1/ed-1/en/ (Metadata - Fupqifnhéntals)
Dei)endency http://standards.iso.org/iso/19123/ed-1/en/ (Schema for cover&@\g)eometry and functions)
Dei)endency http://standards.iso.org/iso/19156/ed-1/en/ (Obeservaﬂié@and measurement)
Dei)endency http://standards.iso.org/iso/19157/ed-1/en/ (Data,q@ity)

De*endency 19150-2package:enumeration s\\"}

Dei)endency 19150-2package:codelist < O

De*endency 19150-2package:union OQ\

De*endency http://def.isotc211.0rg/is019150/-2 \base

De‘)endency http://def.isotc211.0rg/is019103 )}\SISChemaLan uage

Dei)endency http://def.isotc211.org/iso191 ‘603 SpatialSchema

Dei)endency http://defiisotc211.0rg/iso 8/2002/TemporalSchema

Dependency http://def.isotc211.0rg/i5019109/2015/ApplicationSchem

Dependency http://def.isotc211.erg/iso19112/2005/LocationByldentifier

De*endency http://def.isote: .(;r is019115/-1/2014/ MetadataFundamentals
De*endency http://def.iso ?'lel.or is019123/2005/Coverages

Dependency htti:ii@. \otc211.or:iiso19157§2013iDatag_zuality

Re*uirement 19’_1\@\;pp:identification

Retiuirement . EJ-2app:documentation—ontology

Re*uirement A%\F)lSO-Zapp:documentation-ontologyComponent

Re*uirement ‘Qy 19150-2app:integration

Re*uiremem\?v 19150-2app:featureType

Re&iuirg@@v 19150-2app:attributeType

Re&il@'\ ‘ent 19150-2app:thematicAttributeType

Retllu;;ement 19150-Zapp:coveragekFunctionAttributelype

Requirement 19150-2app:locationAttributeType

Requirement 19150-2app:spatial AttributeType

Requirement 19150-2app:temporal AttributeType

Requirement 19150-2app:metadataAttributeType

Requirement 19150-2app:qualityAttributeType

Requirement 19150-2app:attributeOfAttribute

Requirement 19150-2app:operation

Requirement 19150-2app:featureAssociationRole

Requirement 19150-2app:featureAssociationType
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Table 24 (continued)

Requirements class

19150-2app = http://standards.iso.org/iso/19150-2/req/applicationSchema

Requirement 19150-2app:featureAggregationType
Requirement 19150-2app:featureCompositionType
Requirement 19150-2app:spatialAssociationType
Requirement 19150-2app:temporalAssociationType
Requirement 19150-2app-inheritanceRelation
Requirement 19150-2app:constraint

Requireme¢nt 19150-2app:valueAssignment

7.2 Rulgs for identification

In OWL, ay
The Ontold

application schema is described in an Ontology <OWL> using an owl:Ontology declarat

gy <OWL> consists of a set of RDF triples that specifies the companents of the applicaf

ion.
on

—e

schema. The owl:Ontology declaration carries the name of the application.schema and its version as

required fg
The name

1) anlIRI

2) the title of the application schema that provides a humang@eadable identification.

The IRI is {
an annotat

The versio

1) achar
owl:ve

2) aversi

NOTE ]
IRI refers tg

Table 25 sqg

r the documentation of an application schema.
fonsists of two components:

that identifies the Ontology <OWL>;

pecified in the owl:Ontology declaration. The title of the application schema is specified
ion property using an rdfs:label declaration.

n of the Ontology <OWL> has also two €@mponents:

'sionInfo declaration;
nIRIthatidentifies the Ontelogy <OWL>includingitsversion usingan owl:versionIRI declarat

'he IRI of the Ontology,<OWL> refers to the most recent version of the ontology whereas the ver
a specific version of the-Ontology <OWL>.

ts the requirement for the identification of an application schema in Ontology <OWL>.

Table 25 — Identification

hcter string providing the versionnnumber or version date of the Ontology <OWL> using

vith

ion.

Kion

Requiremc

bnt

19150-2apy:identification

An applicat

its

its

its

ion schema shall be identified in an Ontology <OWL> using an owl:Ontology declaration.

The Ontology <OWL> shall be annotated with:

title, using an rdfs:label declaration,
version, using an owl:versionInfo declaration; and

version IRI, using an owl:versionIRI declaration.

The following example illustrates the definition of an Ontology <OWL> corresponding to an
application schema.

EXAMPLE

RDF/Turtl

48

erialization
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<http://my organization.org/MyOntology> a owl:Ontology ;

rdfs:label “My application schema ontology name” ;
owl:versionInfo “2012”;

owl:versionIRI http://my organization.org/MyOntology/2012.

RDF/XML serialization

<rdfs:label>My application schema ontology name</rdfs:label>
<owl:versionIlnfo>2012</owl:versionInfo>

<owl:versionIRI>http://my _organization.org/MyOntology/2012</owl:versionIR{>

A

owl:Ontology>

7.3| Rules for ontology documentation

7.3]1 Ontology documentation

Table 26 sets the requirement for the documentation of application schema in Ontology <OWL>.

Table 26 — Ontology documentation

Requirement

19150-2app:documentation-ontology

Thg documentation of an application schema in Ontology <OWL> shall use, where applicable, thelannotation
projperties listed hereafter:

— rdfs:label for a human-readable title of the application schema;

— rdfs:isDefinedBy for afi IR1 of the resource providing information about the definition of thefapplication
schpma;

— rdfs:comment feriadditional human-readable information;
— owl:deprecated, when set to “true”””*xsd:boolean, to identify that the Ontology <OWL> is deprecated;
— owl:versionInfo for a version number or a version date;
— owl:versionIRI for a version IRI;

— owl:priorVersion for the identification of the previous version;

— owl:backwardCompatibleWith for the identification of the previous version of the Ontology §OWL> that
is compatible with the current Ontology <OWL>;

— owl:incompatibleWith for the identification of the previous version of the Ontology <OWL> that is not
compatible with the current Ontology <OWL>.

7.3.2 Ontology component documentation

Table 27 sets the requirement for the documentation of application schema components in
Ontology <OWL>.
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Table 27 — Ontology component documentation

Requirement

19150-2app:documentation-ontologyComponent

The documentation of components of an application schema in Ontology <OWL> shall use, where applicable, the
following annotation properties:

— rdfs:label for a human-readable name of an application schema component;
— skos:definition for a human-readable definition in natural language of an application schema component;

— rdfs:isDefinedBy for IRI of the source document providing information about the application schema
component|

— rdfk:seeAlso for IR providing additional information on the Ontology <OWL> component being descrilyed;

— owl:deprecated, when set to “true”*"xsd:boolean, to identify that the Ontology <OWL> component bg¢ing
described if deprecated;

— ow]:versioninfo for a version of the Ontology <OWL> component being described;

— iso]9150-2:isAbstract, when set to “true””**xsd:boolean, to identify that the Ontology’<OWL> comporjent
being descifibed is abstract;
— iso]9150-2:associationName for an identifier of the association in which an ©bject Property <OWL> par-
ticipates;
— iso}9150-2:aggregationType for the type of aggregation in which an @bject Property <OWL> participaltes;

— isofl 9150-2:constraint for a description of a constraint associatéd with a Class <OWL>, a Data P1jop-
erty <OWLp, or an Object Property <OWL>.

7.4 Rulgs for integration

Aninformdtion model is frequently broken into severaMiridependent parts that are afterward integrafed.
As such, arf application schema can refer to other application schemas or part of them as well as to|ISO
geographid information models.

In OWL, th¢ dependency of an Ontology <OWL>with another is specified with an owl:imports declaratjion.

Table 28 sets the requirement for thelintegration of Ontologies <OWL> corresponding to diffefent
applicatior] schemas.

Table 28 — Integration

Requirement

19150-2app:integration
The dependency of an Ontology <OWL> with another shall be specified using an owl:imports declaration.

7.5 Rulgsfor FeatureType

As defined in ISO 19109:—2), a feature type of an application schema is an instance of FeatureType. A
feature type is represented by a CLASS having the stereotype «FeatureType». The most general feature
typeis '‘AnyFeature’, which is the class of all features. Accordingly, it is the superclass of all feature types.
’AnyFeature’ is stereotyped «FeatureType».

To support the implementation of feature type in OWL, the ontology corresponding to ISO 19109:—2)
introduces a Class <OWL> AnyFeature, which is the most generic feature type.

In OWL, a feature type corresponds to a Class <OWL> using an owl:Class declaration. This Class <OWL>
is a subclass of the Class <OWL> AnyFeature.

Table 29 sets the requirement for the documentation of instances of FeatureType (i.e. feature types) in
Ontology <OWL>.
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Table 29 — FeatureType

Requirement

19150-2app:featureType

An instance of FeatureType (i.e. a feature type) shall be implemented as a Class <OWL> using an owl:Class decla-
ration. The Class <OWL> shall be:

— identified with a unique IRI,

— declared as a subclass of the Class <OWL> AnyFeature defined in the ontology corresponding to ISO 19109:—2)
using an rdfs:subClassOf declaration,

— annotated with a human readable name, using a rdfs:label declaration,

— if available, annotated with a human readable definition, using a skos:definition declaration, pnd

— if abstract, annotated with the iso19150-2:isAbstract annotation property set to true” *boolefan.

Othfr annotation properties from 7.3.2 may be used to document additional information on a fgature type.
The following example illustrates the definition of a feature type in an Ontology <OWL>.

EXAMPLE
DF/Turtl rialization

=

myapp:AFeatureType a owl:Class ;
rdfs:subClassOf gfm:AnyFeature ;

rdfs:label “a feature type”.

DF/XML serialization

=

<owl:Class rdf:about="&myapp;AFeatureType”>
<rdfs:subClassOf rdf:resource£“&gfm;AnyFeature”/>
<rdfs:label>a feature types<yrdfs:label>

</owl:Class>

7.6 Propertylype

7.6{1 Attribute

7.6J1(1, * Rules for AttributeType

An attribute of an application schema is an instance of AttributeType. Itis represented by an ATTRIBUTE.
In OWL, an attribute corresponds to a Data Property <OWL> if its value is represented as a literal, and
to an Object Property <OWL> if its value is represented as an individual of a Class <OWL> defined by an
ISO geographic information standard, an application schema, or another class.

Table 30 sets the requirement for the description of instances of AttributeType (i.e. attributes) in
Ontology <OWL>.
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Table 30 — AttributeType

Requirement

19150-2app:attributeType

Data Prope

be

an
ad

Cardinaliti
together w

hay

An instance of AttributeType shall be implemented as:

rty <OWL> and Object Property <OWL> shall:

a Data Property <OWL>, ifits value is represented as a literal, using an owl:DatatypeProperty declaration,

an Object Property <OWL>, if its value is represented as an individual of a Class <OWL>, using an owl:-
ObjectProperty declaration,

re their type specified using an rdfs:range declaration, and
annotated with:

hme, using a rdfs:label declaration, and

efinition, using a skos:definition declaration.

s of a property shall be specified with an owl:minCardinality and an owl:maxCardinality declara
th owl:allValuesFrom.

ion

NOTE1 ¥
“unlimited”

Data Propse
with using

NOTE2 |
this is to ug
2:datatype.
context of a

Other ann
attribute s

— rdfs:isl
— owlde]
The followi

EXAMPLE

RDF/Tur
myapy
myapy

myapy

Vhen no cardinalities are declared the default values are “0” for the minimum cardinality
for the maximum cardinality.
an rdfs:domain declaration.

roperties will be most re-usable if a generalized property domain is indicated. The best way t
e the class corresponding to the UML stereotype as\the domain - i.e. gfm:AnyFeature or iso19

class.

otation properties from 7.3.2 can becused to document additional information on

uch as:
DefinedBy for the source document;'and

precated set to “true”"xsd:baolean for the identification as deprecated.

le serialization
:AFeatureType a owl:Class .

:AnotherFeatureType a owl:Class .

:dttributeTypel a owl:DatatypeProperty ;

rty <OWL> and Object Property <OWL> can be connected tothe Class <OWL> it is associ3

Cardinaility constraints can then be used to indicate usage patterns for specific properties in

hg exampleillustrates the definition of an ‘attribute’ through ‘data property’ and ‘object prope]

and

ted

b do
| 50-
the

an

rty.

rdfs:label “A first attribute type”;

skos:definition “Definition of a first attribute type” ;

rdfs:domain gfm:AnyFeature ;

rdfs:range <http://www.w3.org/2001/XMLSchema#string> .

myapp:AFeatureType.attributeType2 a owl:DatatypeProperty ;

rdfs:label “A second attribute type”;

skos:definition “Definition of a second attribute type”;

rdfs:domain myapp:AFeatureType ;

52
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rdfs:range <http://www.w3.org/2001/XMLSchema#string> .
myapp:attributeType3 a owl:ObjectProperty ;

rdfs:label “A third attribute type”;

skos:definition “Definition of a third attribute type”;

rdfs:domain gfm:AnyFeature ;

rdfs:range myapp:AnotherFeatureType .

ayzann. ABaqtiraTuna atteibhataTonad o ol OhiactDeanaprtyy .
Wy apprreatdirerype-attrntter yYpeaa-oWwrronjecerroperey

rdfs:label “A fourth attribute type”;
skos:definition “Definition of a fourth attribute type”;
rdfs:domain myapp:AFeatureType ;

rdfs:range myapp:AnotherFeatureType .

=

DF/XML serialization
<owl:Class rdf:about="&myapp;AFeatureType “/>
<owl:Class rdf:about="&myapp;AnotherFeatureType”/>
<owl:DatatypeProperty rdf:about="&myapp;attributetypel”>
<rdfs:label>A first attribute type</rdfs:label>
<skos:definition>Definition of a first attribute type</skos:definition >
<rdfs:domain rdf:resource="&gfm;AnyFeature”/>

<rdfs:range rdf:resource="http://Wwww.w3.0org/2001/XMLSchema#string”/>

</owl:DatatypeProperty>

<owl:DatatypeProperty@df:about="&myapp;AFeatureType.attributetype2”>
<rdfs:label>A seeond attribute type</rdfs:label>
<skos:definition>Definition of a second attribute type</skos:definition >
<rdfs:demain rdf:resource="&myapp;AFeatureType”/>

<rdfs:irange rdf:resource="http:// www.w3.org/2001/XMLSchema#string”/>

</owl:DatatypeProperty>

<owl:ObjectProperty rdf:about="&myapp;attributetype3”>
<rdfs:label>A third attribute type</rdfs:label>
<skos:definition>Definition of a third attribute type</skos:definition >
<rdfs:domain rdf:resource="&gfm;AnyFeature”/>
<rdfs:range rdf:resource="&myapp;AnotherFeatureType”/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="&myapp;AFeatureType.attributetype4”>

<rdfs:label>A fourth attribute type</rdfs:label>
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<skos:definition>Definition of a fourth attribute type</skos:definition >

<rdfs:domain rdf:resource="&myapp;AFeatureType”/>
<rdfs:range rdf:resource="&myapp;AnotherFeatureType”/>
</owl:ObjectProperty>
There are subtypes of AttributeType: ThematicAttributeType, LocationAttributeType,

SpatialAttributeType, TemporalAttributeType, and MetadataAttributeType. The above rule and

requiremeht for AttributeType apply to all of them but additional attention is required and describeld in
7.6.1.2 to 7|6.1.8.
7.6.1.2 Rules for ThematicAttributeType
An instande of ThematicAttributeType carries descriptive information other than these specifiefl in
7.6.1.3 to 7]6.1.8.
Table 31 [sets the requirement for the description of instances of ThematicAttributeTypd in
Ontology <OWL>.

Table 31 — ThematicAttributeType
Requirement
19150-2app:thematicAttributeType
An instanc¢ of ThematicAttributeType shall be implemented as:
— a Data Property <OWL> using an owl:DatatypeProperty declaration when its type corresponds tq an
1SO 19103:41) basic type as listed in Table 12; and
— an [Object Property <OWL> using an owl:ObjectProperty declaration when its type corresponds to pny
other ISO 1p103:—1) types than the ones listed in Table 12 or a user defined type.
The range ¢f the Data Property <OWL> shall Be associated with its corresponding OWL datatype as identified
in Table 12|using an rdfs:range declaration. The range of the Object Property <OWL> shall be associated with a
Class <OWI1.> of the ISO 19103:—1) ontology corresponding to the type used or a Class <OWL> corresponding to
the user defined type using an rdfs:range declaration.
The property may be connected to the Class <OWL> it describes using an rdfs:domain declaration.
7.6.1.3 Rules for CoverageFunctionAttributeType
An instande of CoverageFunctionAttributeType carries thematic information whose value varies as a
function of spatiotetporal position within the scope of a feature.
Table 32 sets“the requirement for the description of instances of CoverageFunctionAttributeTypg in
Ontology <OWL>

Table 32 — CoverageFunctionAttributeType

Requirement

19150-2app:coverageFunctionAttributeType

An instance of CoverageFunctionAttributeType shall be implemented as an Object Property <OWL>
using an owl:ObjectProperty declaration.

The range of the Object Property <OWL> shall be associated with a Class <OWL> corresponding to
CV_Coverage or its subclasses of the ISO 19123:2005 ontology, using an rdfs:range declaration.

The property may be connected to the Class <OWL> it describes using an rdfs:domain declaration.
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7.6.1.4 Rules for LocationAttributeType
An instance of LocationAttributeType carries locational information.

Table 33 sets the requirement for the description of instances of LocationAttributeType in
Ontology <OWL>.

Table 33 — LocationAttributeType

Requirement

191,50=-2applocationAttributeTvpe
rr J E

An nstance of LocationAttributeType shall be implemented as an Object Property <OWL> using an| owl:Object-
Property declaration.

Thdg range of the Object Property <OWL> shall be associated with a Class <OWL> of the ISO'19112:2003 ontology
corfesponding to SI_LocationInstance, using an rdfs:range declaration.

The property may be connected to the Class <OWL> it describes using an rdfsidomain declarption.

7.6]1.5 Rules for SpatialAttributeType
An Instance of Spatial AttributeType carries spatial information,either geometric or topologjc.

Tabje 34 setsthe requirement for the description of instancesof Spatial AttributeType in Ontolqgy <OWL>.

Table 34 — SpatialAttributeType

Requirement
19150-2app:spatial AttributeType

An Instance of Spatial AttributeType shall be implemented as an Object Property <OWL> using an owl:0bjectProp-
erty declaration.

Thd range of the Object Property <OWL>shall be associated with a Class <OWL> of the ISO 19107:2003 ontology
corfesponding to a spatial object of Tablé 35, using an rdfs:range declaration.

The property may be connected:to the Class <OWL> it describes using an rdfs:domain declarption.

Table 35 — Valid spatial objects

Geometric objects Topological objects
Geometric Geometric Geometric Topological Topqlogical
primitives complexes aggregates primitives comjplexes
GM| Point GM_CompositePoint GM_Aggregate TP_Node TP_Complex
GM| Curve GM_CompositeCurve GM_MultiPoint TP_Edge
GM| Surface GM_CompositeSurface |GM_MultiCurve TP_Face
GMLSelid GM_CompositeSolid GM_MultiSurface TP_Solid
GM_Complex GM_MultiSolid TP_DirectedNode
TP_DirectedEdge
TP_DirectedFace
TP_DirectedSolid
NOTE The table lists only the highest level classes of spatial objects. Subtypes of these may also be used.

7.6.1.6 Rules for TemporalAttributeType

An instance of TemporalAttributeType carries temporal information, either temporal geometric or
temporal topologic.

Table 36 sets the requirement for the description of instances of TemporalAttributeType in
Ontology <OWL>.
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Table 36 — TemporalAttributeType

Requirement

19150-2app:temporal AttributeType
An instance of TemporalAttributeType shall be implemented as an Object Property <OWL> using an owl:Object-
Property declaration.

The range of the Object Property <OWL> shall be associated with a Class <OWL> of the ISO 19108:2002 ontology
corresponding to a temporal object of Table 37, using an rdfs:range declaration.

The property may be connected to the Class <OWL> it describes using an rdfs:domain declaration.

Table 37 — Valid temporal objects

Tempora] geometric primitives | Temporal topological primitives Topological complexes
TM_Instant TM_Node TM_Topological Cotnplex
TM_Period TM_Edge

7.6.1.7 Rules for MetadataAttributeType
An instancp of MetadataAttributeType carries metadata information.

Table 38 [sets the requirement for the description of instances) of MetadataAttributeTypq in
Ontology <OWL>.

Table 38 — MetadataAttributeType

Requireme¢nt

19150-2app:metadataAttributeType
An instanc¢ of MetadataAttributeType shall be impleniented as an Object Property <OWL> using an owl:Object-
Property ddclaration.
The range df the Object Property <OWL> shall he associated with a Class <OWL> of the ISO 19115-1:2014 ontolpgy,
using an rdfs:range declaration.

The property may be connected to,the/Class <OWL> it describes using an rdfs:domain declaration.

7.6.1.8 Rules for QualityAttributeType

An instancp of QualityAttfibuteType carries quality information.

Table 39 sefstherequirement for the description ofinstances of QualityAttributeTypein Ontology <OWL>.

Table 39 — QualityAttributeType

Requirement

19150-2app:qualityAttributeType

An instance of QualityAttributeType shall be implemented as an Object Property <OWL> using an owl:Object-
Property declaration.

The range of the Object Property <OWL> shall be associated with a Class <OWL> of the ISO 19157:2013 ontology,
using an rdfs:range declaration.

The property may be connected to the Class <OWL> it describes using an rdfs:domain declaration.

7.6.1.9 Rules for attribute of attribute

Table 40 sets the requirement for the description of attribute of attribute in Ontology <OWL>.
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Table 40 — Attribute of attribute

Requirement
19150-2app:attributeOfAttribute

In the case where an attribute is characterized by other attributes, the following steps shall be taken:

a) define a new Class <OWL> and name it according to the attribute that is characterized by other attributes;

b) define a property (either Data Property <OWL> or Object Property <OWL>) for each attribute (i.e. the

attribute that is characterized and the other attributes) with their respective name. The properties shall comply

with the requirement 19150-2app:attributeType (see 7.6.1.1). The domain of these properties shall be associated
VAT O defined-i ep-a) using anrdfs:domain-declaration:

) define an Object Property <OWL>) for the attribute being characterized by these attribufes with an
appropriate name and the new Class <OWL> set as its range. The domain of this new Object Propgrty <OWL>
1 be set to the Class <OWL> corresponding to the CLASS owning the attribute.

7.6]2 Rules for Operation
Instances of Operation are not implemented in Ontology <OWL>.

NOTE In the context of application schema, the implementation of, operations is considered [not mature
enopigh within the OWL technology. Various frameworks and languagesyare under development and no single
solTion has been adopted.

Tabje 41 sets the requirement for the description of Operatiofi in Ontology <OWL>.

Table 41 — Operation

Requirement

19150-2app:operation

Instances of Operation shall not be implementédin Ontology <OWL>.

7.6)3 Rules for FeatureAssociationRole

Argle of an application schemads:an instance of FeatureAssociationRole. It is represented by @ role name
of a[\ association end.

e 42 sets the reduirement for the description of instances of FeatureAssociatjonRole in

Tab)
Ontplogy <OWL>.

Table 42 — FeatureAssociationRole

Requirement

19150-2app:featureAssociationRole

An |nstance of FeatureAssociationRole (i.e. a role) shall be implemented as an Object Property <OWL> and shall
comply with the requirement 19150-2app:attributelype (see 7.6.1.1).

The Object Property <OWL> can be connected to the Class <OWL> it is associated with using an
rdfs:domain declaration.

7.7 Rules for FeatureAssociationType

An association of an application schema is an instance of FeatureAssociationType. It is represented
by an ASSOCIATION. ISO 19109:—2) identifies two cases of association. In the first case, an association
links feature types. In the second case, an ASSOCIATION is characterized by instances of PropertyType

additionally.
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Table 43 sets the requirement for the description of instances of FeatureAssociationType in

Ontology <

OWL>.

Table 43 — FeatureAssociationType

Requirement

19150-2app:featureAssociationType

Case 1:

Aninstance of FeatureAssociationType (i.e. an association) linking instances of FeatureType shall be implemented

by the way

Eachrole sH
featureAss
that plays t
of the asso
declaration

In a bidired
the inverse

If the assoq
annotation

Case 2:

An associat
owl:Class dg

Each instan
(see 7.6).

An ObjectP
correspond
rdfs:label dg
inition decl
Cardinaliti
Class <OWI
with owl:al

In a bidired
the inverse

If the assoq
annotation
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all be implemented as an Object Property <OWL> and shall comply with the requirement 19150-24a
ciationRole (see 7.6.3). Each Object Property <OWL> shall have its range specified to the Class<OV
he role, using an rdfs:range declaration. Cardinalities for each Object Property <OWL> in'the con
ciated Classes <OWL> shall be set using owl:minCardinality, owl:maxCardinality, and.owl:carding
s together with owl:allValuesFrom.

of each other, using owl:inverseOf declarations.

iation is named, the name shall be documented as part of each Object‘Ppoperty <OWL> using
property iso19150-2:associationName.

ion characterized by instances of PropertyType shall be imgleimented as a Class <OWL>, using
claration.

ce of PropertyType shall be implemented as either Data Property <OWL> or Object Property <OV

foperty <OWL> shall be defined to link the Class <OW:L> standing for the association to each Class <OV
ing to an associated feature type. It shall be identified by a unique IRI and shall be annotated wi
claration to provide a human readable name. Also, its definition shall be documented with a skos:
hiration. Range of each Object Property <OWL> must be set accordingly using rdfs:range declarati
s for each Object Property <OWL> in-the context of the created Class <OWL> and the associ3
> shall be set using owl:minCardinglityyowl:maxCardinality, and owl:cardinality declarations toget
ValuesFrom.

of each other, using owl:invérseOf declarations.

iation is named, the name shall be documented as part of each Object Property <OWL> using
property iso19150-2:@ssdciationName.

tional association, the Object Property <OWL> corresponding to each end of the/association shalll be

tional association, the Object Rroperty <OWL> corresponding to each end of the association shall be

bp:-
/L>
ext
lity

the

an
V/L>

V1>
[h a
def-
ns.
ted
her
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7.8 Rulgs for FeatureAggregationType

An aggregdtion of dn application schema is an instance of FeatureAggregationType. It is representedl by
an AGGREGATION:

Table 44 kets the requirement for the description of instances of FeatureAggregationTypg in
Ontology <OWL>.

Table 44 — FeatureAggregationType

Requirement

19150-2app:featureAggregationType

Aninstance of FeatureAggregationType shall be implemented similarly to an instance of FeatureAssociationType
and shall comply with the requirement 19150-2app:featureAssociationType (see 7.7).

Additionally, the aggregation association shall be documented as part of the Object Property <OWL> playing the
partrole using an is019150-2:aggregationType annotation property set to partOfSharedAggregation (see 6.10.3).
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7.9 Rules for FeatureCompositionType

A composition of an application schema is an instance of FeatureCompositionType. It is represented by
a COMPOSITION.

Table 45 sets the requirement for the description of instances of FeatureCompositionType in
Ontology <OWL>.

Table 45 — FeatureCompositionType

Requirement

19150-2app:featureCompositionType
An |nstance of FeatureCompositionType shall be implemented similarly to an instance of FeatuseAssofiationType
and shall comply with the requirement 19150-2app:featureAssociationType (see 7.7).

Additionally, the composition association shall be documented as part of the Object Propesty <OWL>[playing the
parfrole using an iso19150-2:aggregationType annotation property set to partOfCompositeAggregation [see 6.10.3).

7.10 Rules for SpatialAssociationType

atial or topological association of an application schema is an inStance of SpatialAssociationType. It
is r¢presented by an ASSOCIATION.

Table 46 sets the requirement for the description of\instances of SpatialAssociationType in
Ontplogy <OWL>.

Table 46 — SpatialAssociationType

Requirement

19150-2app:spatialAssociationType

An |nstance of SpatialAssociationType shallbe implemented similarly to an instance of FeatureAssofiationType
and shall comply with the requirement 19150-2app:featureAssociationType (see 7.7).

7.1{1 Rules for TemporalAssaciationType

A temporal association oftah application schema is an instance of TemporalAssociatioffType. It is
represented by an ASSOCIATION.

Table 47 sets thel‘requirement for the description of instances of TemporalAssociatjonType in
Ontplogy <OWL>;

Table 47 — TemporalAssociationType

Requirement

191JO Za}l}l-t\,lllyul CIIAD.)U\,;G‘L—;UIIT)’ l.l\’
Aninstance of TemporalAssociationType shall be implemented similarly to an instance of FeatureAssociationType
and shall comply with the requirement 19150-2app:featureAssociationType (see 7.7).

7.12 Rules for InheritanceRelation

A generalization relation of an application schema is an instance of InheritanceRelation. It is represented
by a GENERALIZATION relation.

Table 48 sets the requirement for the description of instances of InheritanceRelation in Ontology <OWL>.
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Table 48 — InheritanceRelation

Requirement

19150-2app:inheritanceRelation

Aninstance of InheritanceRelation shall be implemented as a subclass between a specialized Class <OWL>and a
generalized Class <OWL> using an rdfs:subClassOf declaration as part of the specialized Class <OWL> (see 6.10.1).

7.13 Rules for constraints

Table 49 sets the requirement for the description of constraint in Ontology <OWL>.

Table 49 — Constraint

Requireme¢nt

19150-2app:constraint

A constrai]lt shall be documented using an annotation property, using iso19150-2:constraint, as part ofthe
Class <OWIL.>, Data Property <OWL>, or Object Property <OWL> it constrains (see 6.11J,

7.14 Rulgs for ValueAssignment

7.14.1 Rolle of Association class

ISO 19109+-2) defines a meta-class ValueAssignment, instances of which carry metadata describipg a
property vplue instance. The primary application of this is toprovide information about the way that a
specific prpperty value was assigned, for example information about an observation that provided an
estimate of the property value. This is expected to be available when the attribute or association fole
has the stdreotype «estimated». Other value assignment mechanisms might include an algorithm for
derivation [from other properties, or a rule for assignment by a competent authority. The intention is to
allow this ¢xtra information to be provided in a stahdard way rather than using an application-spe¢ific
mechanisny, so all applications can provide valie metadata in the same way.

7.14.2 ValueAssignment property

To supportthe ValueAssignment requirement the property iso19150-2:valueAssignment is formalized in
the base orftology (Annex D):

OWL|Definition 6
RDEF/[Turtle serialization
is@19150-2:valueAssignment a owl:ObjectProperty ;

rdfs:labél “value assignment” ;

skosdefimitiom ‘property thatcamrbeattachedtoany statement thatdescribesa feature property
instance, to support a link to the evidence for the value” ;

rdfs:isDefinedBy <http://standards.iso.org/iso/19109/ed-2/en> ;

rdfs:domain rdf:Statement.

RDF/XML serialization

<owl:ObjectProperty rdf:about="&is019150-2;valueAssignment”>
<rdfs:label>value assignment</rdfs:label>

<skos:definition>property that can be attached to a statement that describes a feature property
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instance, to support a link to the evidence for the value</skos:definition>

<rdfs:isDefinedBy>http://standards.iso.org/iso/19109/ed-2 /en</rdfs:isDefined By>

<rdfs:domain rdf:resource="&rdf;Statement”/>

</owl:ObjectProperty>

7.14.3 RDF reification pattern

Additional information about a property can be provided using RDF Reification.[16] The reified statement
nanpe is a URI, which can be the subject of a statement linking to the value assignment information.

EXAMPLE
A pgrson may be described as a feature using a simple type ns:Person, with two properties, height and 1Q:
RDF/Turtle serialization
john:Doe a ns:Person ;
ns:height [
a basic:Measure ;
ns:value “1.7”""*xsd:decimal ;
ns:uom unit:m.
I

ns:IQ “150”"**xsd:positivelnteger .

DF/XML serialization

=

ns:Person rdf:about="&john;Doe”">

A

<basic:Measure rdf:about="&ns;height”>
<ns:value rdf:datatype="&xsd;decimal”>1.7</ns:value>
<ns:uom rdf:nesource="&unit;m”/>

</basic;:Measure>

<nsidQwrdf:datatype="&xsd; positivelnteger”>150</ns:1Q>

</hsPerson>

The property values were each determined by some observation procedure: height through a
measurement designated http://example.org/measurement/abc123, and IQ through a test designated
http://example.org/test/zyx987. These are indicated using RDF reification as follows:

RDF/Turtle serialization

john:height a rdf:Statement ;

rdf:subject john:Doe ;

rdf:predicate ns:height;
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rdf:object [ a basic:Measure ;
ns:value “1.7"*"xsd:decimal ;
ns:uom unit:m .

].

john:height is019150-2:valueAssignment <http://example.org/measurement/abc123> .

RDF/XML serialization
<rdf:Pescription rdf:about="&john;height”>

<

—

(f:subject resource="&john;Doe”/>

<rff:predicate resource="&ns;height”/>

<rff:object>

<ns:value rdf:datatype="&xsd;decimal”’>1.7</ns:value>
<ns:uom rdf:resource="&unit;m"/>

</rdf.object>

<rff:type resource="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#Statement”/>

<is019150-2:valueAssignment>http://example.org/measurement/abc123</iso19150-
2:yalueAssignment>

</rdf:Description>

RDF/Turtle serialization
john:|Q a rdf:Statement ;
rdf:subject john:Doe ;
rdf:predicate ns:1Q5

rdf:object “150°**xsd:positivelnteger .

john:|Q is019150-2:valueAssignment <http://example.org/test/zyx987> .

RDF/XML serialization
<rdf:Description rdf:about="&john;1Q”>
<rdf:subject resource="&john;Doe”/>
<rdf:predicate resource="&ns;1Q"/>
<rdf:object rdf:datatype="&xsd;positivelnteger >150</rdf:object>

<rdf:type resource="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#Statement”/>

<is019150-2:valueAssignment>http://example.org/test/zyx987</is019150-2:valueAssignment>

</rdf:Description>
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NOTE RDF reification is only supported in OWL Full.

7.14.4 SPARQL named-graph pattern

SPARQLI15] named-graphs are an alternative method to give identity to a set of RDF statements, for
which TriG[Z] provides a serialization syntax. The graph name is a URI, which can be the subject of a

statement linking to the value assignment information.

EXAMPLE

Using the same data as in the previous (reification) example the value assignment statements are.ind

nanjed graphs as follows:
TiriG serialization
john:height
{
john:Doe ns:height [
a basic:Measure ;
ns:value “1.7”"*xsd:decimal ;

ns:uom unit:m .

}
john:height is019150-2:valueAssignment <hfttp://example.org/measurement/abc123>.

john:1Q
{

john:Doe ns:1Q “150”"A2gsd:positivelnteger .
}

john:1Q is019150-2:valueAssignment <http://example.org/test/zyx987>.

NOTE SPARQL named-graphs and TriG syntax are not yet supported by all RDF/OWL tools.

7.14.57 Rules for annpAccignmpnf in OWL tern

cated using

Either of these patterns provides a URI for a value assignment statement, allowing a link to be attached
to the value assignment information, while also preserving a simple path from a feature instance to the

value within the RDF graph.

Table 50 sets the requirement for the description of value assignment in Ontology <OWL>.
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Table 50 — ValueAssignment

Requirement

19150-2app:valueAssignment

An instance of ValueAssignment shall be implemented by creating either
— a RDF resource that reifies the property instance, or
— anamed graph containing the property instance.

The reified property or graph shall have a single property iso19150-2:valueAssignment, whose value identifies a
description of the value assignment process used for this value.
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Annex A
(normative)

Abstract test suite

The

U T U T I T ITC e CIaaoOTY

ex A describestests corresponding to each requirement. They are packaged in two conforma

Conformance class for conversion of a UML package from the ISO/TC 211 Harmohlized Mo
19150-2package-conf = http://standards.iso.org/iso/19150-2/conf/package

Conformance class for formalization of an  applicatioph)y schema
19150-2app-conf = http://standards.iso.org/iso/19150-2/conf/applieationSchema

conformance class 19150-2package-conf includes the following tests:
Name;

Ontology name;

RDF namespace for ontology;

Class name;

Datatype name;

Property name;

Names for code lists and their meémbers;
UML package;

UML class;

UML abstract class;

Data property;

Object property;

UML énumeration;

WML code list;

hce classes:

el to OWL,

n OWL:

Union class;

UML multiplicity;

UML generalization/inheritance;
UML association;

UML aggregation;

UML constraint.
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The conformance class 19150-2app-conf includes the following tests:
— Application schema, rules for identification;

— Application schema, rules for ontology documentation;

— Application schema, rules for ontology component documentation;
— Application schema, rules for integration;

— Application schema, rules for FeatureType;

— Applicption schema, rules for AttributeType;

— Applicption schema, rules for ThematicAttributeType;

— Applicption schema, rules for CoverageFunctionAttributeType;

— Applicption schema, rules for LocationAttributeType;

— Applicption schema, rules for Spatial AttributeType;

— Applicption schema, rules for TemporalAttributeType;

— Applicption schema, rules for MetadataAttributeType;

— Applicption schema, rules for QualityAttributeType;

— Applicption schema, rules for attribute of attribute;

— Applicption schema, rules for Operation;

— Applicption schema, rules for FeatureAssociationRole;

— Applicption schema, rules for FeatureAssociationType linking instances of FeatureType;
— Applicption schema, rules for FeatureAssociationType characterized by instances of PropertyType;
— Applicption schema, rules for FeatureAggregationType;
— Applicption schema, rules for FeatureCompositionType;
— Applicption schema, rulesfor'Spatial AssociationType;
— Applicption schema, €ules for TemporalAssociationType;
— Applicption schema; rules for InheritanceRelation;

— Applicptionsschema, rules for constraints;

— Applicption schema, rules for ValueAssignment.

A.2 Naming

A.2.1 Name
The test 19150-2package-conf:name for “ name” is as follows:

a) Testpurpose Verifythatall names of the ontology don’t use space characters and that punctuation
characters different than dash and underscore are replaced by underscore characters.
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‘)
d)

Test method

Reference

Test type

ISO 19150-2:2015(E)

Inspect the owl:Ontology, owl:Class, rdfs:Datatype, owl:DatatypeProperty,

owl:Object-

Property, skos:ConceptScheme, skos:Concept, and skos:Collection declarations of the

Ontology <OWL>.
Requirement 19150-2package:name (6.2.1).

Capability test.

A.2.2 Ontology name

Thete

A.2
The

A.2
The

d)

Test purpose

Test method
Reference

Test type

Test purpose

Test method
Reference

Test type

.4 Class name

Test purpose

Test method
Reference

Test'type

.3 RDF namespace for ontology

test 19150-2package-corf:className for “class name” is as follows:

Verify that the ontology name URI consists of a base URI and the UML+p3
arated by a “/” character.

Inspect the owl:Ontology declaration of the Ontology <OWL>,
Requirement 19150-2package:ontologyName (6.2.2).

Capability test.

test 19150-2package-conf:rdfNamespace for “RDF name$space for ontology” is as followg:

Verify that the RDF namespace of the ontology consists of the ontology
the “#” character appended at the end.

Inspect the namespace declarations of the Ontology <OWL>.
Requirement 19150-2package:rdfNamespace (6.2.3).

Capability test.

Verifiy that each class name consists of the RDF namespace of the ontolo
bythe UML class name.

Inspect the owl:Class declarations of the Ontology <OWL>.
Requirement 19150-2package:className (6.2.4).

Capability test.

lckage sep-

name with

by followed

A.2.5 Datatype name

The test 19150-2package-conf:datatypeName for “datatype name” is as follows:

a)

b)

‘)
d)

Test purpose

Test method
Reference

Test type

Verify that each datatype name consists of the RDF namespace of the ontology

followed by the local name of the datatype.
Inspect the rdfs:Datatype declarations of the Ontology <OWL>.
Requirement 19150-2package:datatypeName (6.2.5).

Capability test.
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A.2.6 Property name

The test 19150-2package-conf:propertyName for “property name” is as follows:

a) Testpurpose
b) Test method
c) Refergnce

Verify that each property name consists of the RDF namespace of the ontology
followed by the UML ATTRIBUTE localName if the attribute is scoped to the UML
package or the UML CLASS name followed in order by a “.” (full stop) and the UML

ATTRIBUTE localName if the ATTRIBUTE is scoped to the UML CLASS.

Inspect the owl:DatatypeProperty and owl:ObjectProperty declarations of
Ontology <OWL>,

the

d) Testtype

A.2.7 Names for code lists and their members

Requirement 19150-2package:propertyName (6.2.6).

Capability test.

The test 19150-2package-conf:codeName for “names for code lists and their members” is as follows

a) Testplirpose Verifythateach skos:ConceptScheme corresponding to a cedeList class consists of the
ontology URI followed by the string “/code/” followed by,the UML CLASS name. Vdrify
that each skos:Concept corresponding to a codeList itém consists of the concept-scheme
URI followed by the string “/” followed by the UML/ ATTRIBUTE localName.

b) Testmlethod Inspectthe skos:ConceptScheme and skos:Concept declarations of the Ontology <OWL>.

c) Referdnce Requirement 19150-2package:codeName(6.2.7).

d) Testtype Capability test.

A.3 UML package

The test 19150-2package-conf:package for “UML package” is as follows:

a) Testplirpose Verify the existence of one or more OWL ontologies for each ISO geographic inlfor-
mation standardtUML model and included PACKAGEs and their respective owl{On-
tology declaration. Verify the annotation property declarations for the ontologies:
rdfs:labelferthe full name of the ontology, dct:source for the source for the ontolpgy,
owl:vetsionInfo for the version date of the reference document or the ontology. Verify
that‘each sub package corresponds to specific ontology and that the dependengy is
setdn the parent ontology with owl:imports.

b) Test mlethod<—~Tnspect:

— existence of one or more Ontology <OWL> for each ISO geographic information
— owl:Ontology, rdfs:label, dct:source, and owl:versionInfo declarations,

— owl:imports declaration in the parent ontology, and

— owl:imports of the 19150-2 base ontology.

c) Reference Requirement 19150-2package:package (6.3).

d) Testtype Capability test.
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The test 19150-2package-conf:class for “UML class” is as follows:

a) Testpurpose

b) Test method

Verify the existence of a Class <OWL> for each UML CLASS definition and their
respective owl:Class declaration. Verify the annotation property declarations for

the class: rdfs:label for its label name and rdfs:isDefinedBy for the source
Inspect the Ontology <OWL> for:

— Inspect the existence of an Class <OWL> for each UML CLASS, and

document.

c) |Reference

d) | Test type

A.3 UML abstract class

The test 19150-2package-conf:abstractClass for “UML abstract clas§’ is as follows:

a) | Test purpose

b) [ Test method

c) |Reference

d) | Testtype

A.4 UML attribute

A.6.1 Data property

The test 19150-2package-conf:attribute-dataProperty for “data property” is as follows:

a) | Test purpose

— owl:Class, rdfs:label and rdfs:isDefined By declarations.
Requirement 19150-2package:class (6.4).

Capability test.

Verify the existence of a Class <OWL> for each UML ABSTRACT CLASS def
their respective owl:Class declaration. Verify the compliancy with the A

inition and
.4 abstract

test for UML CLASS. Verify the annatation property declaration for tle abstract

class: is019150-2:isAbstract for its identification as abstract class.
Inspect the Ontology <OWL> for:
— the existence of a Class’<OWL> for each UML CLASS, and

— owl:Class, rdfs:labelyskos:definition, rdfs:isDefinedBy, and is019150-2
declarations.

Requirement19150-2package:abstractClass (6.5).

Capabilitytest.

Verify the existence of a Data Property <OWL> for each UML ATTRIBUT}

isAbstract

k described

by data values and their respective owl:DatatypeProperty declaration

Verify the

b) Test method

linkage for each Data Property <OWL> to its related Class <OWL> with the rdfs:do-
main declaration. Verify the data value type for each Data Property <OWL> with
the rdfs:range declaration. Verify the annotation property declarations for the Data

Property <OWL>: rdfs:label for its label name, and rdfs:isDefinedBy for
document.

Inspect the Ontology <OWL> for:

the source

— existence of a Data Property <OWL> for each UML ATTRIBUTE described by data

values, and
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— owl:DatatypeProperty, rdfs:domain, rdfs:range, rdfs:label, and rdfs:isDefined By

declarations.
c) Reference Requirement 19150-2package:attribute-dataProperty (6.6.3.1).
d) Testtype Capability test.

A.6.2 Object property

The test 19150-2package-conf:attribute-objectProperty for “object property” is as follows:

a) Testplirpose Verify the existence of an Object Property <OWL> for each UML ATTRIBUTE
described by a UML CLASS and their respective owl:ObjectProperty declaratjion.
Verify the linkage for each Object Property <OWL> to its related Class <OWL>
with the rdfs:domain declaration. Verify the type for each Object Property <OWL>
with the rdfs:range declaration. Verify the annotation property/declarationg for
the Object Property <OWL>: rdfs:label for its label name, and-rdfs:isDefinedB)| for
the source document.

b) Test nmjethod Inspect the Ontology <OWL> for:

— existence of an Object Property <OWL> for each-UML ATTRIBUTE described
by a UML CLASS, and

— owl:ObjectProperty, rdfs:domain, rdfs:range, rdfs:label, and rdfs:isDefinefdBy

source.
c) Referdnce Requirement 19150-2package:attribute-objectProperty (6.6.3.2).
d) Testtype Capability test.

A.7 Enumeration
The test 19150-2package-conf:enumerationfor “enumeration” is as follows:

a) Testplirpose Verify the existence of a Datatype <RDFS> for each UML ENUMERATION and their
respective rdfs:Datatype declaration. Verify the enumeration of values with|the
owl:oneQf and rdf:List declarations. Verify the annotation property declaratjons
for the.datatype: rdfs:label for its label name, and rdfs:isDefinedBy for the soyrce
document.

b) Test nmjethod fnspect the Ontology <OWL> for:

— existence of a Datatype <RDFS> for each UML ENUMERATION, and

— owl:oneOf, rdfs:range, rdfs:label, and rdfs:isDefinedBy declarations.

c) Reference Requirement 19150-2package:enumeration (6.7.1).

d) Testtype Capability test.
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The test 19150-2package-conf:codelist for “code list” is as follows:

a) Testpurpose

Verify the existence of a Class <OWL>, a ConceptScheme <SKOS>, and Collection <SKOS>-

for each UML code list and assertions of the relationship between them

. Verify the

existence of a Concept <SKOS> for each UML code list item and their membership
in the concept scheme and collection. Verify the annotation property declarations
for the datatype: rdfs:label for its label name, and rdfs:isDefinedBy for the source for

the definition.

b) [Test method

c) |Reference

d) | Testtype

A.9 Union class

The test 19150-2package-conf:union fex/‘union class” is as follows:

a) |Test purpose

b) [ Test method

Inspect the Ontology <OWL> for:
— existence of a Class <OWL> for each code list,

— existence of a ConceptScheme <SKOS> for each codelist, with the prog
FormatOf [class implementing the code list],

— existence of a Concept <SKOS> for each item on_each codelist, with

erty dct:is-

a property

rdf:type [class implementing the code list] and a property skos:inScheme [concept

scheme implementing the code list],

— existence of a Collection <SKOS> for eachs/codelist, and

— rdfs:label, rdfs:isDefinedBy and rdfs:isDefined By properties.
Requirement 19150-2package:codelist (6.7.2).

Capability test.

Verify the existence of a Class <OWL> for each UML class with the stereoty
with membership corresponding to the class extension of the UNION
annotation property declarations rdfs:label for its label name, and rdfs:}
for the.Source for the definition.

Inspect the Ontology <OWL> for:

— existence of a Class <OWL> for each UNION CLASS, with the property o
whose value is a collection of classes corresonding with the class exter
UNION CLASS, and

— rdfs:label and rdfs:isDefinedBy declarations.

pe «Union»,

Verify the

sDefinedBy

wl:unionOf

sion of the

c) Reference

d) Testtype

Requirement 19150-2package:union (6.8).

Capability test.

A.10 UML multiplicity

The test 19150-2package-conf:multiplicity for “multiplicity” is as follows:

a) Test purpose

Verify the Restriction <OWL> for cardinality corresponding to UML MULTIPLICITY
and their respective rdfs:Restriction, owl:cardinality, owl:minCardinality, owl:maxCar-

dinality and owl:allValuesFrom declarations.
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b) Test method

Inspect the Ontology <OWL> for:
— default cardinality and explicit cardinality specifications, and

— owl:Restriction, owl:cardinality, owl:minCardinality, owl:maxCardinality
owl:allValuesFrom declarations.

and

WS:

're-
on

—n

and

DCI-
ach
ion.
the
ject
ent.

hnd

c) Reference Requirement 19150-2package:multiplicity (6.9).

d) Testtype Capability test.

A.11UML generalization/inheritance

The test 190150-2package-conf:relationship-generalization for “generalization/inheritance’is a5 folld

a) Testphirpose Verify the existence of SubClassOf <RDFS> assertion for each Class<OWL> co
sponding to a UML specialized CLASS in a UML generalization/inheritance rela
and the respective rdfs:subClassOf declaration.

b) Testnlethod Inspect the Ontology <OWL> for:
— existence of SubClassOf <RDFS> assertion for each UML specialized CLASS,
— rdfs:subClassOf declaration.

c) Refergnce Requirement 19150-2package:relationship-generalization (6.10.1).

d) Testtype Capability test.

A.12UML association

The test 19150-2package-conf:relationship-asSociation for “association” is as follows:

a) Testpphirpose Verify the existence of an Object Property <OWL> for each UML ROLE in an ASS
ATION and its respective owl:ObjectProperty declaration. Verify the linkage for ¢
Object Property-<OWL> to its related Class <OWL> with the rdfs:domain declarat
Verify the Class <OWL> playing the role for each Object Property <OWL> with
rdfs:range declaration. Verify the annotation property declarations for the oh
property<rdfs:label for its label name, and rdfs:isDefinedBy for the source docum

b) Testnjethod Inspect the Ontology <OWL> for:
+— existence of an Object Property <OWL> for each UML ASSOCIATION ROLE,
— owl:ObjectProperty, rdfs:domain, rdfs:range, rdfs:label, and rdfs:isDefine
declarations

c) Reference Requirement 19150-2package:relationship-association (6.10.2).

d) Testtype Capability test.

A.13UML aggregation

The test 19150-2package-conf:relationship-aggregation for “aggregation” is as follows:

a)

72

Test purpose

Verify the compliancy with the A.12 abstract test for UML ASSOCIATION. Ve
the existence of the annotation property iso19150-2:aggregationType in the Ob
Property <OWL> playing the part role and its value.

© ISO 2015 - All rights rese

rify
ject

rved


https://standardsiso.com/api/?name=4a0ab28e1df74c49efaf0028b1249da4

b) Test method
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d) Testtype
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Inspect the Ontology <OWL> for:

— existence of an Object Property <OWL> for each UML ROLE in an AGGREGATION

or COMPOSITION association, and

— owl:ObjectProperty, rdfs:domain, rdfs:range, rdfs:label, rdfs:isDefinedBy, and

is019150-2:aggregationType declarations.
Requirement 19150-2package:relationship-aggregation (6.10.3).

Capability test.

A.14 UML constraint

The test 19150-2package-conf:constraint for “constraint” is as follows:

a) | Test purpose

b) | Test method

c) | Reference

d) | Test type

Verify the existence of an annotation property cotresponding to
CONSTRAINT associated either to a UML CLASS or a UML ATTRIBU
is019150-2:constraint declaration. Verify the apnotation property is
corresponding Class <OWL>, Data Property <OWL>, or Object Proper

Inspect the Ontology <OWL> for:
— existence of an annotation property:. for each UML CONSTRAINT,
— is019150-2:constraint declaration, and

— corresponding owl:Classyowl:DatatypeProperty, and owl:ObjectPr
laration.

Requirement 19150-2package:constraint (6.11).

Capability test:

A.15 Application schemajrules for identification

The test 19150-2app-confiidentification for “application schema, rules for identification” is a

a) | Test purpose

b) | Testimethod

each UML
TE and its
part of its
[y <OWL>.

pperty dec-

5 follows:

Verify the existence of an Ontology <OWL> for the application schema andl its owl:On-

tology declaration. Verify the annotation property declarations for th
rdfs:label for the full name of the Ontology <OWL>, owl:versionInfo for
number or the version date, and owl:versionIRI for its version IRI.

Inspect the existence of an Ontology <OWL> for the application sq
owl:Ontology, rdfs:label, owl:versioninfo, and owl:versionIRI declaration

e ontology:
its version

hema, and
.

c) Reference

d) Testtype

Requirement 19150-2app:identification (7.2).

Capability test.
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A.16 Application schema, rules for documentation

A.16.1 Application schema, rules for ontology documentation
The test 19150-2app-conf:documentation-ontology for “ontology documentation” is as follows:

a) Testpurpose Verifythe Ontology <OWL> documentation corresponding to the application schema
uses the following annotation property: rdfs:label, rdfs:isDefinedBy, rdfs:comment,
owl:deprecated, owl:versionInfo, owl:versionIRI, owl:priorVersion, owl:backwardCom-
patibleWith, and owl:incompatibleWith.

b) Testmlethod Inspectthe Ontology <OWL> annotation properties.
c) Referdnce Requirement 19150-2app:documentation-ontology (7.3.1).

d) Testtype Capability test.

A.16.2 Application schema, rules for ontology component documentation

”

Thetest19]150-2app-conf: mentation-ontol mponent for “ontology camponent documentatjon
is as follows:

a) Testplirpose Verify the Ontology <OWL> component documentation corresponding to the apgpli-
cation schema uses the following annotation¢preperty: rdfs:label, skos:definition,
rdfs:isDefinedBy, rdfs:seeAlso, owl:deprecatedyewl:versioninfo, iso19150-2:isAbstnact,
is019150-2:associationName, iso19150-2:aggregationType, and iso19150-2:constrqint.

b) Testmlethod Inspectthe Ontology <OWL> componeénts annotation properties.
c) Referance Requirement 19150-2app:documentation-ontologyComponent (7.3.2).

d) Testtype Capability test.

A.17 Appllication schema, rules for'integration
The test 19150-2app-conf:integration for “application schema, rules for integration” is as follows:

a) Testphirpose Verify the eXistence of dependencies in the Ontology <OWL> with others and their
correspondence with the dependencies that the application schema has with other
application schemas. Verify the owl:imports declarations in the Ontology <OWL>.

b) Testmlethod Inspectthe Ontology <OWL> for:
— existence of dependencies in the Ontology <OWL> for the application schema, jand

— owl:imports declarations.

c) Reference Requirement 19150-2app:integration (7.4).

d) Testtype Capability test.
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A.18 Application schema, rules for FeatureType
The test 19150-2app-conf:featureType for “application schema, rules for FeatureType” is as follows:

a) Testpurpose Verify the existence of a Class <OWL> for each instance of FeatureType of the
application schema and their respective owl:Class declaration. Verify the anno-
tation property declarations: rdfs:label for its label name, skos:definition for its
definition, and is0o19150-2:isAbstract. Verify that the Class <OWL> is a subclass of
the Class <OWL> AnyFeature from the ontology corresponding to ISO 19109:—2)

b) Test method Inspect the Ontology <OWL> for:

— existence of a Class <OWL> for each instance of FeatureType. the ppplication
schema, and

— owl:Class, rdfs:label, skos:definition, rdfs:subClassOf, andis019150-2Z:isAbstract

declarations.
c) |Reference Requirement 19150-2app:featureType (7.5).
d) | Test type Capability test.

A.19 Application schema, rules for AttributeType
The test 19150-2app-conf:attributeType for “application schiema, rules for AttributeType” is as follows:

a) |Test purpose Verify the existence of a Data Property <OWL> or an Object Property kOWL> for
each instance of AttributeType of the application schema and their respgctive owl:-
DatatypeProperty or owl:ObjectProperty declaration. Verify the annotatign property
declarations for the Data Rroperty <OWL> or an Object Property <OWL>: rdfs:label for
its label name and skos!definition for its definition. Verify the rdfs:range declaration.

b) | Test method  Inspect the Ontology <OWL> for:

— existence of a Data Property <OWL> or an Object Property <OWIL> for each
instance-of\AttributeType of the application schema, and

— owl:DatatypeProperty, owl:ObjectProperty, rdfs:label, skos:defipition, and
rdfs:range declarations.

c) |Reference Requirement 19150-2app:attributeType (7.6.1.1).

d) | Test type Capability test.

A.20Application schema, rules for ThematicAttributeType

The test 19150-Zapp-conf:ithematicAttributeType for “application schema, rules for
ThematicAttributeType” is as follows:

a) Testpurpose Verify the existence of a Data Property <OWL> or an Object Property <OWL> for
each instance of ThematicAttributeType of the application schema and their respec-
tive owl:DatatypeProperty or owl:ObjectProperty declaration. Verify the annotation
property declarations for the Data Property <OWL> or an Object Property <OWL>:
rdfs:label for its label name and skos:definition for its definition. Verify the rdfs:range
declaration.

b) Testmethod Inspectthe Ontology <OWL> for:
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c) Reference

d) Testtype

— existence of a Data Property <OWL> or an Object Property <OWL> for each
instance of ThematicAttributeType of the application schema, and

— owl:DatatypeProperty, owl:ObjectProperty, rdfs:label, skos:definition, rdfs:range
declarations.

Requirement 19150-2app:thematicAttributeType (7.6.1.2).

Capability test.

A.21App

The test
CoverageF

a) Testp

b) Testm

c) Refers

d) Testty

A.22 App

irpose

ethod

nce

pe

inctionAttributeType” is as follows:

lication schema, rules for'LocationAttributeType

| 50-2app-conf:location AttributeTypefor“applicationschema,rulesforLocationAttributeType

lication schema, rules for CoverageFunctionAttributeType
19150-2app-conf:coverageFunctionAttributeType for “application schema, (rules | for

Verify the existence of an Object Property <OWL> for each instance.of CoverageGepm-
etryAttributeType of the application schema and their respectivelowl:ObjectPropgrty
declaration. Verify the compliancy with the A.19 abstract test “application schgma,
rules for AttributeType.” Verify that the range of the objeet property declaration
corresponds to a Class <OWL> of the ISO 19123:2005 ontology.

Inspect the Ontology <OWL> for:

— existence of an Object Property <OWL> for each instance of CoverageFunctjon-
AttributeType of the application schema, and

— owl:ObjectProperty, rdfs:label, skosidefinition, and rdfs:range declarations.
Requirement 19150-2app:coverageteometryAttributeType (7.6.1.3).

Capability test.

”

Verify thé-existence of an Object Property <OWL> for each instance of Locatjon-
AttribateType of the application schema and their respective owl:ObjectPropegrty
declaration. Verify the compliancy with the A.20 abstract test “application schgma,
rulés for AttributeType.” Verify that the range of the object property declaration
corresponds to a Class <OWL> of the ISO 19112:2003 SI_LocationInstance UML class.

s

Inspect the Ontology <OWL> for:

OIALL o

Thetest19]

is as follows:

a) Testplirpose
b) Test method
c) Reference

d) Testtype

76
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of the application schema, and
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— owl:ObjectProperty, rdfs:label, skos:definition, rdfs:subPropertyOf, and rdfs:range
declarations.

Requirement 19150-2app:locationAttributeType (7.6.1.4).

Capability test.
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A.23 Application schema, rules for SpatialAttributeType

The test 19150-2app-conf:spatial AttributeType for “application schema, rules for SpatialAttributeType”
is as follows:

a) Testpurpose Verifythe existence of an Object Property <OWL> for each instance of Spatial Attrib-
uteType of the application schema and their respective owl:ObjectProperty declara-
tion. Verify the compliancy with the A.19 abstract test “application schema, rules for
AttributeType.” Verify that the range of the object property declaration corresponds
to a Class <OWL> of the ISO 19107:2003 ontology.

b) [Test method  Inspectthe Ontology <OWL> for:

— existence of an Object Property <OWL> for each instance of Spatial AtfributeType
of the application schema, and

— owl:ObjectProperty, rdfs:label, skos:definition, and rdfs:range declarfations.
c) |Reference Requirement 19150-2app:spatial AttributeType (7.6.1.5).

d) | Test type Capability test.

A.24 Application schema, rules for TemporalAttributeType

Thg test 19150-2app-conf:temporalAttributeType, ~for “application schema, fules for
TemporalAttributeType” is as follows:

a) | Test purpose Verify the existence of an Qbject Property <OWL> for each instance|of Tempo-
ralAttributeType of the application schema and their respective owl:ObjéctProperty
declaration. Verify the cempliancy with the A.19 abstract test "applicatrn schema,
rules for AttributeType!’ Verify that the range of the object property ¢leclaration
corresponds to a Class <OWL> of the ISO 19108:2002 ontology.

b) | Test method Inspect the Ontology <OWL> for:

— existence of an Object Property <OWL> for each instance of Temporafl Attribute-
Type of the application schema, and

—£.owl:0bjectProperty, rdfs:label, skos:definition, and rdfs:range declaiations.
c) |Reference Requirement 19150-2app:temporalAttributeType (7.6.1.6).

d) | Testtype Capability test.

A.25-Application schema, rules for MetadataAttributeType

The test 19150-2app-conf:metadataAttributeType for “application schema, rules for
MetadataAttributeType” is as follows:

a) Testpurpose Verify the existence of an Object Property <OWL> for each instance of Metadata-
AttributeType of the application schema and their respective owl:ObjectProperty
declaration. Verify the compliancy with the A.19 abstract test “application schema,
rules for AttributeType.” Verify that the range of the object property declaration
corresponds to a Class <OWL> of the ISO 19115-1:2014 ontology.

b) Testmethod  Inspectthe Ontology <OWL> for:
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c) Reference

d) Testtype

— existence of an Object Property <OWL> for each instance of MetadataAttribute-
Type of the application schema, and

— owl:ObjectProperty, rdfs:label, skos:definition, and rdfs:range declarations.
Requirement 19150-2app:metadataAttributeType (7.6.1.7).

Capability test.

A.26 Application schema, rules for QualityAttributeType

The test 19
is as follow

a) Testp
b) Testm
c) Refers
d) Testty
A.27 App

The test 19
is as follow

a) Testp

S:

irpose

ethod

nce

pe

lication schema, rules for attribute of attribute

S:

irpose

150-2app-conf:qualityAttributeType for “application schema, rules for QualityAttributeType

Verify the existence of an Object Property <OWL> for each instance’of QualityAt-
tributeType of the application schema and their respective owl:ObjectPropgrty
declaration. Verify the compliancy with the A.19 abstract test “@pplication schgma,
rules for AttributeType.” Verify that the range of the objeet property declaration
corresponds to a Class <OWL> of the ISO 19157:2013 ontolegy.

Inspect the Ontology <OWL> for:

— existence of an Object Property <OWL> for gach instance of MetadataAttribjite-
Type of the application schema, and

— owl:ObjectProperty, rdfs:label, skos:definition, and rdfs:range declarations.

Requirement 19150-2app:qualityAttributeType (7.6.1.8).

Capability test.

150-2app-conf:attributeOfAttribute for “application schema, rules for attribute of attribfite”

Verify the existence of Data Property <OWL> or Object Property <OWL> for gach
ATTRIBUTE0f CLASSes of the application schema described by other ATTRIBUTEs.
Verifydhe existence of Data Property <OWL> or Object Property <OWL> for dach
ATTRIBUTE of CLASSes of the application schema characterizing described AT TRIB-
UTES. Verify the existence of domain declarations for each Data Property <OWL>
and Object Property <OWL> set to a Class <OWL> that owns them. Verify the exist-
ence of an Object Property <OWL>, its range declaration sets to one of the aljove
Class <OWL>, and its domain declaration sets to the Class <OWL> correpondinig to
the CLASS of the application schema that owns the respective ATTRIBUTE.

b) Test method

78

Inspect the Ontology <OWL> for:

— existence of Data Property <OWL> or Object Property <OWL> for each ATTRIB-
UTE of CLASSes of the application schema described by other ATTRIBUTESs, and
their owl:DatatypeProperty or owl:ObjectProperty declarations,

— existence of Data Property <OWL> or Object Property <OWL> for each ATTRIB-
UTE of CLASSes of the application schema characterizing described ATTRIBUTE:s,
and their owl:DatatypeProperty or owl:ObjectProperty declarations,
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— existence of domain declarations for each Data Property <OWL> and Object
Property <OWL> set to a Class <OWL> that owns it, and its respective owl:Class
and rdfs:domain declarations,

— existence of Object Property <OWL>, its range declaration sets to one of the above
Class <OWL>, and its domain declaration sets to the Class <OWL> correponding to
the CLASS of the application schema that owns the respective ATTRIBUTE, and its
rdfs:range, rdfs:domain, and owl:Class declarations.

Requirement 19150-2app:attributeOfAttribute (7.6.1.9).

d) | Test type

A.28 Application schema, rules for Operation

Capability test.

The test 19150-2app-conf:0peration for “application schema, rules for Operation’ is as folloys:

a) | Test purpose

b) [ Test method
c) |Reference

d) |Testtype

A.29 Application schema, rules for FeatureAssociationRole

Verify that instances of Operation are non implemented in any manner i the Ontol-
ogy <OWL>.

Inspect the Ontology <OWL> for any instances of implementation of Opgration.
Requirement 19150-2app:operation (7.6:2):

Basic/Capability test.

Theg test 19150-2app-conf:featureAssociationRole for “application schema, fules for

FeafureAssociationRole” is as follows:

a) |Test purpose

b) | Test method

c) |Reference

Verify the existence of an Object Property <OWL> for each instance of FeatureAs-
sociationRole ofthe application schema and their respective owl:ObjgctProperty
declaration.\Verify the compliancy with A.19 abstract test “application schema, rules
for AttributeType.”

Inspect the Ontology <OWL> for:

—existence of an Object Property <OWL> for each instance of FeatureAjssociation-
Role of the application schema, and

— compliancy of the owl:ObjectProperty declaration with A.19 abstractftest “appli-
cation schema, rules for AttributeType.”

Requirement 19150-2app:featureAssociationRole (7.6.3).

d) Testtype

Capability test.

© IS0 2015 - All rights reserved 79


https://standardsiso.com/api/?name=4a0ab28e1df74c49efaf0028b1249da4

ISO 19150-2:2015(E)

A.30 Application schema, rules for FeatureAssociationType

A.30.1 Application schema, rules for FeatureAssociationType linking instances of

FeatureType

The test 19150-2app-conf:featureAssociationType-LinkingFeatureTypes for “FeatureAssociationType
linking instances of FeatureType” is as follows:

a) Testpurpose

b) Test method

c) Referdnce

d) Testtype

A.30.2 Application schema, rules forFeatureAssociationType characterized by
instanced of PropertyType

The test

“FeatureAgsociationType characterized by instances of PropertyType” is as follows:

a) Testpuyirpose

Verify the existence of an Object Property <OWL> for each role of an instance of a
FeatureAssociationType in the application schema and their respective owl:Object-

«

schema, FeatureAssociationRole.” Verify the domain of the Object Property <0
its rdfs:domain declaration. Verify the range of the Object Property <QWL>| its
rdfs:range declaration. Verify the cardinalities according to the cardinalities of{the
application schema, with their rdfs:Restriction, owl:cardinality, owlaninCardindlity,
and owl:maxCardinality declarations together with owl:allValuesFrom. Verify] for
bidirectional associations that Object Properties <OWL> are inverse of each other,
and the owl:inverseOf declaration. Verify the annotation property iso19150-2:asdoci-
ationName of the Object Properties <OWL> for named assoaciations.

Inspect the Ontology <OWL> for:

— existence of an Object Property <OWL> for each pole of a FeatureAssociationT}pe,
and

— owl:ObjectProperty, rdfs:domain, rdfs:rarnge, rdfs:label, skos:definition, rdfsfRe-
striction, owl:cardinality, owl:minCardinality, owl:maxCardinality, owl:allValuesFijom,
owl:inverseOf, and is019150-2:associationName declarations.

Requirement 19150-2app:featureAssociationType (7.7).

Capability test.

19150-2app-conf:featureAssociationType-CharacteizedByProperties for

Verify the existence of a Class <OWL> for each instance of FeatureAssociationType
characterized by instances of PropertyType in the application schema and its respec-
tiye'owl:Class declaration. Verify the existence of a Data Property <OWL> or an Object
Property <OWL> for each instance of PropertyType characterizing this instqnce
of FeatureAssociationType with their owl:DatatypeProperty or owl:ObjectPropgrty
declaration.
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Verily the existence of Ubject Properties <OWL> that link this Class <OWL>, corre-
sponding to the instance of FeatureAssociationType, to the other Classes <OWL>, cor-
responding to the associated feature types with their owl:ObjectProperty declaration.
Verify the annotation properties rdfs:label for human readable name and skos:definition
for definition. Verify the domain and range of the Object Properties <OWL> with
their rdfs:domain and rdfs:range declarations. Verify the cardinalities according to
the cardinalities of the application schema, with their rdfs:Restriction, owl:cardinality,
owl:minCardinality, and owl:maxCardinality declarations together with owl:allValues-
From. Verify for bidirectional associations that Object Properties <OWL> are inverse
of each other, and the owl:inverseOf declaration. Verify the annotation property
is019150-2:associationName of the Object Properties <OWL> for named associations.
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