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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

Geographic features are real-world phenomena associated with a location relative to the Earth, about
which data are collected, maintained, and disseminated. Feature catalogues defining the types of
features, their operations, attributes, and associations represented in geographic data are indispensable
to turning the data into usable information. Such feature catalogues promote the dissemination,
sharing, and use of geographic data through providing a better understanding of the content and
meaning of the data. Unless suppliers and users of geographic data have a shared understanding of the
kinds of real-world phenomena represented by the data, users will be unable to judge whether the data

supplied are fit for their purpose.
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vailability of standard feature catalogues that can be used multiple times will reduce
sition and simplify the process of product specification for geographic datasets.

document provides a standard framework for organizing and reporting the ‘classificg
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The full description of the contents.and structure of a geographic dataset is given by th
ha developed in compliance with ISO:19109. The feature catalogue defines the meaning o
and their associated feature attributes, feature operations, and feature associations con
Cation schema.

document enables the multilingual description of application schemas compliant with
further to provide a meehanism enabling a single global description of some properti
 times in an applieation schema and a binding of those global properties to the co
re types.

collection criteria used to identify individual real-world phenomena and to repres
re instances-in a dataset are not specified in this document. Because they are not
tandards;collection criteria should be included separately in the product specificat
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harmonization or interoperability between applications. In situations where classifications of features
differ, this document may at least serve to clarify the differences and thereby help to avoid the errors
that would result from ignoring them. It may also be used as a standard framework within which to
harmonize existing feature catalogues that have overlapping domains.

This revision of ISO 19110 addresses issues related to the multilingual management of feature
catalogues and applies the changes documented in a previous amendment. In addition to removing
minor inconsistencies in the conceptual schemas, the amendment enhanced the mechanism ensuring
the management of global properties. The amendment also provided an XML schema implementation of
the feature catalogue conceptual schema and a management of feature catalogue registers. If the initial
conceptual schema is not a subset of the amended conceptual schema, it is possible to transform legacy
instances.

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=b1254049db9701e90c758d213e9f5115



https://standardsiso.com/api/?name=b1254049db9701e90c758d213e9f5115

INTERNATIONAL STANDARD

ISO 19110:2016(E)

Geographic information — Methodology for feature
cataloguing

1 Scope

This document defines the methodology for cataloguing feature types. This document specifies how
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This document is applicable to creating catalogues of feature types in previously
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

|
|
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designation

designator

representation of a concept by a sign which denotes it

Note 1 to entry: In terminology work, three types of designations are distinguished: symbols, appellations

and terms.
[SOURCE: IS

3.2
feature

01087-1:2000, 3.4.1]

abstraction

EXAMPLE
feature type

of real-world phenomena

The phenomenon named “Eiffel Tower” may be classified with other similar phenomena i
‘tower.”

Note 1 to enffry: A feature may occur as a type or an instance. Feature type or feature instance should be

when only on
[SOURCE: IS

3.3

feature ass
relationship
feature typ4

3.4
feature attj
characterisf

EXAMPLE 1
type “text”.

EXAMPLE 2
type “real”.

Note 1 to en|
attribute for

[SOURCE: IS

3.5

feature cat
catalogue ¢
and feature
operations (

e is meant.

0 19101-1:2014, 4.1.11]

pciation
that links instances of one feature (3.2) type with instarices of the same or a diff

ibute
ic of a feature (3.2)

A feature attribute named “colour” may hayve an attribute value “green” which belongs to thg
A feature attribute named “length*niay have an attribute value “82,4” which belongs to thd

fry: A feature attribute has-a“itame, a data type, and a value domain associated to it. A fe
h feature instance also hasanattribute value taken from the value domain.

0 19101-1:2014, 4.1:12]

hlogue

bntaining-définitions and descriptions of the feature (3.2) types, feature attributes
relationships occurring in one or more sets of geographic data, together with any fe
B.7),that can be applied

nto a

used

Prent

data

data

pture

(3.4)
iture

Note 1 to ent

Fv:-Feature relationships include feature inheritances (3.6) and feature associations (3.3).

[SOURCE: IS

3.6
feature inh

019101-1:2014, 4.1.13]

eritance

mechanism by which more specific features (3.2) incorporate structure and behaviour of more general
features related by behaviour

3.7

feature operation
operation that every instance of a feature (3.2) type may perform

EXAMPLE

A feature operation upon a “dam” is to raise the dam. The results of this operation are to raise the
height of the “dam” and the level of water in a “reservoir”.
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Note

3.8

ISO 1911

1 to entry: Sometimes, feature operations provide a basis for feature type definition.

functional language

0:2016(E)

language in which feature operations (3.7) are formally specified
Note 1 to entry: In a functional language, feature types may be represented as abstract data types.
39
signature
text string that specifies the name and parameters required to invoke an operation
Note|l to entry: It may contain optional returned parameters. This signature is usually derived frgm the formal
definftion. This is the equivalent of the UML signature.
4 Conformance
4.1 | Conformance classes
The methodology for cataloguing feature types is defined through“\a set of requiremg¢nts for the
description of feature types. A single conformance class is defined for models meeting all the
concgptual requirements. This document presents a conceptual.model for a representatidn of feature
type|descriptions as a set of UML diagrams that satisfy this«cConformance class. Annex A presents the
abstract test suits for conformance classes.
A sefond set of requirements for XML implementatioh of the conceptual model are thd basis for a
confprmance class for XML implementation of the UML model for representation of featutge types in a
featyre catalogue. This implementation is based oiirules defined in ISO/TS 19139 and ISO/[TS 19115-3.
Anngx D defines a conceptual model for a registered feature catalogue, but no corresppnding XML
implementation is specified by this document:
Table 1 — Conformance classes defined by this specification
Canformance class URI2 Standardization target | Conformance class name (implemenited clause)
/conf/conceptual-model Conceptual model Conceptual model for a feature catalogue
/conf/feature-catalogue-xml’) [XML implementation XML implementation of feature catalogue concep-
tual model
/conf/feature-cata- XML instance document |Valid XML instance document for interchahge of feature
logug-xml-instance catalogue content
a  All Conformance Class URIs are HTTP URIs, prefix ‘http://standards.iso.org/iso/19110’ to the paths in the table cell to
get the complete\URI.
5 Abbreviated terms
GFC Geographic Feature Cataloguing
GFM General Feature Model
HTTP Hyper Text Transfer Protocol
[HO International Hydrographic Organization
TS Technical Specification

© ISO 2016 - All rights reserved
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UML Unified Modeling Language
URI Uniform Resource Identifier
XML eXtensible Markup Language

6 Requirements

6.1 General

Clause 6 spdcifies general and specific requirements for feature catalogue information elements;

6.2 Conceptual requirements

Tables 2 to 1|0, 12, and 13 summarize requirements for the conceptual model for describing feature flypes
and their at{ributes, operations, and associations in a feature catalogue. Requirements’are grouped into
requirements classes; each requirements class has a URI, and each requirementfas a URI that is hased
on the URI fpr the requirements class to which it is included. The dependenciesteolumn provides th¢ URI
for any requiirements class that must be met as a precondition for the requirements class.

In Tables 2 jo 10 and 12 to 13, the following conventions are followed.

— The terin “entity” is used to refer to model elements representing instantiable information oljects
in the cpnceptual model. Depending on the modelling paradigim used, these may have other Igbels,
" “class,” “element,” or “feature”.

e.g "ob;E
— Inclusign of a model entity name in a requirements statement implies that entity or any subtype is
derived|from that entity in a model instance.

— Propertly names are provided in single quotes (%), and are all in lower case.

Table 2 — Requirements class for catalogue

Identifier http://standards.ise:org/iso/19110/1.1/req/catalogue

Target type Conceptual model

Name Core concepttial-catalogue requirements for ISO 19110 feature catalogue
Dependency ISO 19115:1:2014, 6.6.2

[SO/TS19139:2007, 7.4.4
Requirement /req/catalogue/representation

A/feature catalogue shall document an abstraction of reality representing one or more
geographic features.

NOTE A feature Catalogue may comply with the specifications of this document {nde-

nandant of o 43 gaaaranld ot

P\,uu\.uu OT Olll)’ \.AAJ\.lus Setof SCOgTapictata:

Requirement /req/catalogue/abstraction

The feature type shall be the basic level of abstraction in a feature catalogue.

Requirement /req/catalogue/electronic-form

A feature catalogue shall be available in electronic form.

Requirement /req/catalogue/inheritance

Afeature catalogue shall inherit all the properties and relationships defined on the abstract
CT_Catalogue class in ISO/TS 19139:2007, 7.4.4.

Requirement /req/catalogue/identification

The feature catalogue shall include identification information that includes a ‘name’, a
‘versionNumber’, a ‘versionDate’.

4 © IS0 2016 - All rights reserved
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Table 2 (continued)

Requirement

/req/catalogue/producer

The feature catalogue entity shall include a mandatory ‘producer’ property

with exactly

one value thatis an entity conforming to the content of the CI_Responsibility entity defined

by 1SO 19115-1:2014, 6.6.2.

Requirement

/req/catalogue/functional-language

If a functional language is used to formally define feature operations, the feature cata-
logue entity shall have a ‘functional language’ property with a text value that specifies

the language used.

Requirement—

freqfcata}usuc/;dcut;ﬂtn
If a globally unique identifier is included as a property of a feature catadlogy

named ‘identifier’ and shall have a value that is an entity conformingto-the c
MD_Identifier entity defined by ISO 19115-1:2014, 6.6.2.

e, it shall be
ontent of the

Recgmmendation

/rec/catalogue/schema-language

To maximize the usefulness of a feature catalogue across different applicatio
a conceptual schema language to model feature catalogué information is rec

NOTE Natural-language definitions, feature-type,aliases, criteria for the
withdrawal of feature instances, and other semanticelements of the feature c4

be included in a conceptual schema as structured’comments or as attributes

hs, the use of
bmmended.

creation and
italogue may

Table 3 — Requirements classfor base content

Identifier

http://standards.iso.org/iso/19110 req/base-content

Target type

Conceptual model

Name

Core conceptual base content requirements for ISO 19110 feature catalogue

Dependency

http://standards.iso.org/is0/19110/req/catalogue

Requirement

/req/base-content/minimum

A feature catalogueshall describe at least one feature type.

Requirement

/req/base-content/feature-type-names

A feature type‘shall be identified by exactly one ‘type name’ that is unique in
the contaihing feature catalogue.

The {type name’ value shall consist of an optional ‘codespace’ property th4
nahrespace, and a string value that provides the name.

the scope of

t specifies a

Reqniirement

/req/base-content/feature-type-is-abstract

A feature type shall have a mandatory ‘is abstract’ property with a Boolean Y

ralue.

Requirement

/req/base-content/feature-properties

Properties of a feature type shall be linked to the feature type with the ro
Characteristics’.

e ‘carrierOf-

Propertiesof afeature typesirattbetategorized as ome of feature attributs;
ation, or association role.

eature oper-

Requirement

/req/base-content/property-type-names

All property types (attribute, operation, or association role) shall be identified by a single
‘type name’ thatis unique within the scope of the feature type (local properties) or feature
catalogue (global properties) that contains the property definition.

The ‘type name’ value shall consist of an optional ‘codespace’ property that specifies a
namespace, and a string value that provides the name.

Requirement

/req/base-content/all-type-definitions

The feature catalogue shall include definitions of all feature types and property types

(attribute, operation, or association role) included in the model.

© ISO 2016 - All rights reserved
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Table 3 (continued)

Requirement /req/base-content/constraints
If the model includes constraints on feature type or property type entities, they shall be
represented by a constraints entity that has a description property with a string value.
The feature type or property type entity shall be linked to the constraints entity via a
‘constrainedBy’ role.

Recommendation |[/rec/base-content/multiple-definition
If the same term is defined in both a referenced definition source and in a feature catalogue
element (feature type, property, association, or listed value), the definition in the feature

. catalogue element should take precedence

Recommenglation /rec/base-content/only-elements
To ensure predictability and comparability of feature catalogue content, it is recommended
that the model includes only the elements specified in the UML conceptual model inclhded
in this document (see Annex B).

Recommengdation [/rec/base-content/functional-language
The use of functional language specifications to help define feature types is recommended.

Identifier http://standards.iso.org/iso/19110/1.1 /req/base-content

Target type] Conceptual model

Name Core conceptual base content requirements for ISO 19110 feature catalogue

Dependency http://standards.iso.org/iso/19110/req/catalogue

Recommendgation |[/rec/base-content/abstract-property-type
Specification of feature properties should beimplemented through an abstract progerty
type class from which attribute, operation,'and association role types are derived.

Recommendation [/rec/base-content/property-closure
A feature catalogue should includg; for each feature type, specifications of any properties
bound to the feature type, and specifications of any operations that affect feature proper-
ties defined in the catalogue.

Informative Each feature attribute, listed'value, feature association, and feature type may have a ‘¢code’
property that has an alphanumeric value intended as an identifier.

Table 4 —Requirements class for attribute

Identifier http://standdrds.iso.org/iso/19110/1.1/req/attribute

Target type Conceptual model

Name Cor€conceptual attribute requirements for ISO 19110 feature catalogue

Dependency http://standards.iso.org/iso/19110/req/base-content

Requirement /req/attribute/inheritance
The feature attribute entity shall inherit all the properties and associations of the property
type entity. Fr

Requirement A feature attribute shall have a property named ‘valueType’ with a value that is a string
referencing a data or object type. The ‘valueType’ shall be specified either directly as part
of the attribute definition, or indirectly in a binding (see /req/global, below).

6 © IS0 2016 - All rights reserved
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Table 4 (continued)

Requirement /req/attribute/attribute-cardinality
A feature attribute shall have a cardinality property that specifies the lower and upper
limit on the number of instances of the target value type that may occur in a valid data
instance. Default value is 1.

Requirement /req/attribute/measurement-unit
If a feature attribute entity has a property specifying the measurement units associated
with an attribute value, it shall be named ‘valueMeasurementUnit’ and have a value that
is a string that identifies a unit of measure.

Requ-i-rement—freqfattn ;'ﬁutc/\.udc
If a feature attribute entity has a property providing an additional identifiertpr the attrib-
ute, it shall be named ‘code’.

Table 5 — Requirements class for association

Identifier http://standards.iso.org/iso/19110/1.1/req/association

Target type Conceptual model

Name Core conceptual association requirements for ISO 19110 feature catalogue

Dependency http://standards.iso.org/iso/19110/req/base-cofitent

Requirement /req/association/inheritance
The feature association entity shall inheritall the properties and associations ¢f the feature
type entity.

Requirement /req/association/association-participation
A feature association shall haveatleast two association role instances linked through the
‘roleName’ role.

Requirement /req/association/rolescardinality
The association role entity shall have a ‘cardinality’ property that specifies the lower and
upper limit on the’hiimber of instances of the target feature type that may ocfur in a valid
data instance. Default value is “0..*”.

Requirement /req/association/association-role-inheritance
The asséciation role entity shall inherit all the properties and associations of fhe property
typeentity.

Requirement /req/association/role-relation
At association role entity shall be bound to exactly one feature association entity through
a ‘relation’ role.

Requirement /req/association/role-player
An association role entity shall be bound to at least one feature type through the ‘role-
Player’ role.
NATLED Thic ki

= o ds Flaz £ £l HE | H hick s
INO T TS OTHUTITS Trady OCOIT CCTry 1T 0TI errCa S SOtTatrOTT T OTC I v I CIT CasSeTr

types may be bound to the association role.

is 1, or indirectly via a binding and bound association role, in which case multiple feature

e cardinality
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Table 5 (continued)

Requirement /req/association/role-type
An association role entity shall have a ‘type’ property with a value specified by an enumer-
ation consisting of the following terms {ordinary, aggregation, composition}.

Requirement /req/association/role-is-ordered
An association role entity shall have an ‘isOrdered’ property with a Boolean value that
indicates if the instances of this association role within the containing feature instance
are ordered or not, with FALSE= “not ordered” and TRUE = “ordered”.

Requirement /req/association/role-is-navigable
An association role entity shall have an ‘is navigable property with a Boolean value that
indicates whether this role is navigable from the source feature to the target featiire-qf the
association. TRUE = ‘navigable’.

Table 6 — Requirements class for inheritance

Identifier http://standards.iso.org/iso/19110/1.1 /req/inheritance

Target type Conceptual model

Name Core conceptual inheritance requirements for ISO 19110 feature catalogue

Dependency http://standards.iso.org/iso/19110/req/base-content

Requirement /req/inheritance/class
Inheritance relationships in a feature catalogue shall be represented using an inheritfance
relation class that associates one feature type inthe ‘subtype’ role with a different fegture
type in the ‘supertype’ role.

Requirement /req/inheritance/description
An inheritance relation shall have a.‘description’ property.

Requirement /req/inheritance/unique-instance
Aninheritance relation shall haye a ‘uniquelnstance’ property thatis a Boolean value, tfue if
an instance of the ‘supertype*can be an instance of at most one of its ‘subtype’ feature types.

Table 7—<Requirements class for global

Identifier http://standards-iso.org/iso/19110/1.1/req/global

Target type| Conceptualmodel

Name Core conceptual global properties requirements for ISO 19110 feature catalogue

Dependency htty://standards.iso.org/iso/19110/req/base-content

Requirement 7/xéq/global/global-property
A globalProperty type shall be associated to one feature catalogue through the ‘feature-
Catalogue’ role and shall not be associated to any feature type via a ‘featureType’ role.

Requirement -~ | /req/global/binding
A binding shall associate exactly one property type in a ‘globalProperty’ role to exactly
one feature type in either a ‘featureType’ role, or a ‘rolePlayer’ role, but not in both roles.

Requirement /req/global/binding-description
If a binding has a property used to describe the binding instance, it shall be named ‘de-
scription’ and have a string value.

Requirement /req/global/global-xor-local
A property type that fills a ‘globalProperty’ role on a binding shall not also fill a ‘carrier-
OfCharacteristics’ role on a feature type and shall be associated to one feature catalogue
through the ‘featureCatalogue’ role.
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Table 7 (continued)

Requirement /req/global/bound-association-role
If the model allows a ‘rolePlayer’ association between an association role in a ‘globalProp-
erty’ role and a feature type, then that binding shall be through a bound association role
entity that inherits all the properties and associations of the binding entity.

Identifier http://standards.iso.org/iso/19110/1.1/req/global

Target type Conceptual model

Name Core conceptual global properties requirements for ISO 19110 feature catalogue

Dependency http://standards.iso.org/iso/19110/req/base-content

Reqﬁirement /req/global/bound-feature-attribute
A feature attribute that fills a ‘globalProperty’ role shall specify a ‘valueType’ fpr the attrib-
ute if and only if there is no valid ‘valueType’ specified in the feature attribufe definition.
A binding between a feature attribute and a feature type that specifies a ‘valpeType’ shall
be through a bound feature attribute entity thatinherits all theproperties andlassociations
of the binding entity.

Requirement /req/global/binding-constraints
If the model includes constraints on binding entities;they shall be represented by a Con-
straints entity that has a description property with a’string value. The binding entity shall
be linked to the Constraints entity via a ‘constrainedBy’ role.

Table 8 — Requirements class-for operation

Identifier http://standards.iso.org/iso/19110/451 /req/operation

Target type Conceptual model

Name Core conceptual operation regirirements for ISO 19110 feature catalogue

Dependency http://standards.iso.org/isn/19110/req/base-content

Requirement /req/operation/inheritance
The feature operdtion class shall inherit all the properties and associations ofthe property
type class.

Requirement /req/operation/affected-features
If the featuire operation is contained inside a feature type, this containment ghall be spec-
ifiedthrough the ‘featureType’ role.
NOTE A feature operations may be defined as a standalone class for op¢rations that
affect property values of other features but are not considered a part of any feature type.

Requirement /req/operation/operation-attributes
Only feature attributes shall be associated with feature operations via ‘obsefvesValueOf’,
‘affectsValuesOf’, or ‘triggeredByValuesOf” association roles.

ReqTirement /req/operation/signature
Each feature operation entity shall have exactly one signature property thatis unique in
the scope of the feature catalogue.
NOTE The signature specifies the operation name and required parameter names used
to invoke the operation.

Requirement /req/operation/operation-cardinality
A feature operation entity shall have a cardinality property that specifies the number of
return values possible. Default value is 1.

Identifier http://standards.iso.org/iso/19110/1.1/req/operation

Target type Conceptual model

Name Core conceptual operation requirements for ISO 19110 feature catalogue
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Table 8 (continued)
Dependency http://standards.iso.org/iso/19110/req/base-content
Requirement /req/operation/formal-definition

If an operation is formally specified using a functional language; the text of this specifi-
cation shall be provided in a feature operation entity property named ‘formal definition.’

Requirement /req/operation/functional-language

If a feature operation entity includes a ‘formalDefinition’ property, then the containing
feature catalogue entity shall have a ‘functional language’ property.

NOTE The intention is that formal definitions utilize the functional language specified
for the catalogue, but this can only be verified with feature catalogue instances.

Table 9 — Requirements class for value list

Identifier http://standards.iso.org/iso/19110/1.1/req/value-li

Target type] Conceptual model

Name Core conceptual value list requirements for ISO 19110 feature catalogue
Dependency http://standards.iso.org/iso/19110/req/base-content

Requirement /req/value-list/class

If the domain of a feature attribute is an enumeration,er.controlled vocabulary, as indi¢ated
by the ‘valueType’ property, that list shall be specifieéd using a listed value entity that fills
the ‘listed value’ role on the feature attribute.

Requirement /req/value-list/label

Each listed value instance shall have exactly one text ‘label’ property value.

Requirement /req/value-list/definition
If a listed value entity has a property providing a definition of the value, it shall be ngmed
‘definition’.

Requirement /req/value-list/code

If a listed value entity hasaproperty providing an additional identifier for a value, it shall
be named ‘code’.

Table 10 — Requirements class for conceptual model

Identifier http: rds.iso.org/iso/19110/1.1/r nceptual-model

Target type] Conceptural model

Name Coenceptual model for ISO 19110 feature catalogue

Dependency http://standards.iso.org/iso/19110/req/catalogue
http://standards.iso.org/iso/19110/r -conten

http://standards.iso.org/iso/19110/req/attributes

http://standards.iso.org/iso/19110/req/a iation
http://standards.iso.org/iso/19110/req/inheritance
http://standards.iso.org/iso/19110/req/global
http://standards.iso.org/iso/19110/req/operation

http://standards.iso.org/iso/19110/req/value-list

Requirement /req/conceptual-model/all

A conceptual model that conforms to the ISO 19110 methodology for representing a fea-
ture catalogue shall meet all the requirements enumerated in the catalogue, base-content,
attributes, association, inheritance, global, operation and value-list requirements classes.
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In order to enable XML implementation of a model conforming to the above requirements, this
document includes as Annex B a UML model conforming to the requirements enumerated above. The
UML model adds some additional, optional properties, associations, and classes that are not mandated
by the requirements classes in Table 1, but were determined to be useful by the editing committee.
The UML model in Annex B is considered normative for the definitions, properties, and cardinalities of
these elements and associations.

6.3

XML implementation requirements

The XML implementation of the methodology for feature cataloguing is based on the UML model

presented in Annex B. The implementation requires two namespaces. The namespace http:
iso.0

asso
(stan
other

g /iso/19110/gfc/1.1 (standard abbreviation is gfc) implements the classes, pro
Fiations included in the UML model. The namespace http://standards.iso.org/iso/1

standards.
erties and
110/fcc/1.0

dard abbreviation is fcc) includes elements that implement abstract classes recessa
ISO XML implementations to link to elements of this document without committing to

version of the XML implementation. This pattern is based on the implementation rule in IS

3:20

| 6, Clause 8. Table 11 summarizes the abstract classes implemented in thefcc namesp3

Table 11 — Abstract classes defined in the fcc namespace to allow loose coupling
ISO/TC 211 XML implementations

'y to enable
a particular

/TS 19115-
1ICe.

to other

Abstract class Namespace defining concrete implementation

_FeatureCatalogue feature catalogue (gfc)

_FeatureType feature catalogue (gfc)
[SO/T'S 19139:2007, Clauses 7, 8 and 9, and ISO/TS 19115-3:2016, 8.3 describe the details|of encoding
the UML conceptual schema into a set of XML.schemas. The XML schema implementation of the
ISO 19110 conceptual model provided in Annéx<B follows the rules and patterns describped in those
claudes, applying them to the UML model for XML implementation.
Becapise XML schema validation is instfficient to test all of the enumerated requirements, some
confgrmance tests require other validation procedures. For instance, as stated in ISO/TS 191B39:2007, 8.4,
a pr]:erty element following the default XML Class property type (XCPT) pattern may have ekactly one of
1) inline content (by-value) that'is an XML Class,
2) 4nxlink:href attributé (by-reference value), or
3) agco:milReason attribute (nil value).

Becajuse XML sclfema cannot constrain the co-occurrence of content or attributes, some m

addit
refern

Ruleg
documen

ion to XML'schema validation shall be used to restrict a property to be exclusively by
ence or-anil value.

3 lmplementlng these constralnts are 1ncluded in the approprlate requlrements class

echanism in
value or by-

for the XML

rule set for

testing conformance w1th these requlrements If a tool for Schematron valldatlon is not available,
conformance to these requirements may need to be tested by inspection.

Table 12 — Requirements class for XML implementation

Identifier http://standards.iso.org/iso/19110/req/1.1/xml-implementation
Target type XML schema and Schematron rule documents
Name Core requirements for implementation of feature catalogue conceptual model using XML.
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Table 12 (continued)

Dependency

http://standards.iso.org/iso/19139/spec#7
http://standards.iso.org/iso/19139/spec#8

http: is0/19139/spec#9
http://standards.iso.org/iso/19115-3/1.0/spec#8.4
http: is0/19110/1.1/spec/annex-b

standards.iso.or

standards.iso.or

Requirement

/req/xml-implementation/rule-based

XML schema and Schematron rules implementing the UML model for feature catalogue

defiied I this Spectfication shatl foltow the Tutes and patterns defimed 1 SO/ TS 1p139
and ISO/TS 19115-3.

Requirement

/req/xml-implementation/base-data-types

Base data types shall be implemented according to rules set forth in ISO/4T'S191309.

6.4 XML

nstance document requirements

Various confformance tests for this document require that metadata instancé/(XML) document$ can

be validated
available to
to understa
not all valig
recommend
Schema Rec

Conformangd
are tested H
documents.

without error against the XML schemas defined in this docuntent. While many tools are
fest the validation of XML instance documents against providéd XML schemas, itis impoftant
hd that not all validation tools implement the full W3C XML)Schema Recommendation and
ation tools interpret the W3C XML Schema Recommeridation in the same manner/| It is
ed that a tool that implements a strict interpretation of and full support for the W3C{XML
bmmendation be used when validating XML instanee documents to test conformance.

e classes for requirements related to XML instance documents (the conformance target)
y XML schema validation, the use of Schematron rule sets, and by inspection of instance
Conformance class requirements and tests'are presented in Tables A.1 through A.2.

Table 13 — Requirements class for XML instance

Identifier http://standards.iso.org/iS0/19110/req/xml-instance

Target type| XML instance docuient

Name Core requiremefits for feature catalogue instance documents

Dependency http://standards.iso.org/iso/19139/spec#8.4.1
http://standards.iso.org/iso/19110/1.1/req/xml-implementation

Requirement /req/xml-instance/instance-validation
XME-instance documents shall be well formed and valid according to XML schemd and
Se¢hematron rules associated with feature catalogue namespace (gfc.xsd, gfc.sch).

Requirement /req/xml-instance/property-type-content
A property element instance shall have exactly one of 1) inline content (by-value) that is a
schema-valid XML Class Instance, or Z2J an xIInk:nref attribute (by-reference valueJ, or 3)
a gco:nilReason attribute (nil value).

Requirement /req/xml-instance/unique-type-name
The values of the ‘typeName’ property for each FC_FeatureType shall be unique within a
FC_FeatureCatalogue instance.

Requirement /req/xml-instance/unique-code-value
Values assigned to ‘code’ properties on FC_FeatureAttribute, FC_ListedValue, FC_Feature-
Association, and FC_FeatureType instances shall be unique within the scope of a FC_Fea-
tureCatalogue instance.
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Table 13 (continued)

Requirement /req/xml-instance/unique-property-name
Ifan FC_PropertyType (attribute, operation, or association role) is the value for a ‘globalProp-
erty’ XML property, then the ‘memberName’ of the property shall be unique within the
containing FC_FeatureCatalogue instance; otherwise, the ‘memberName’ of the property
shall be unique within the containing FC_FeatureType.
If the identifiers are not globally unique URIs, then their scope of uniqueness should be
specified in the catalogue scope statement.

Requirement /req/xml-instance/definition-language
Al defimtion - XMEproperties siatt tave vatues provided ima maturat language.
NOTE The concrete XML classes that have definition properties are FC_FeatureType,
FC_FeatureAssociation, FC_FeatureAttribute, FC_FeatureOperation, FC-Ass¢ciationRole,
and FC_ListedValue.

Requirement /req/xml-instance/unique-subtype-instance
If the ‘uniquelnstance’ property of FC_InheritanceRelation is'true, then an instance of the
‘supertype’ shall be an instance of at most one of its ‘subtype’ featureTypes.

Requirement /req/xml-instance/functional-language-specified
If any ‘formalDefinition’ property of FC_FeatureOperation has a non-null vaLllue, then the
‘functionalLanguage’ property of FC_FeatureGatalogue shall have a valid value.

Requirement /req/xml-instance/definition-source
Definitions for featureTypes, feature properties (attributes, operations, or assqciation role),
or listed values shall either be includedras text values for ‘definition’ propertyfinstances, or
referenced to a separate definitionsource via ‘definitionReference’ propertigs populated
by FC_DefinitionReference elements.

Identifier http://standards.iso.org/iso/19110/req/xml-instance

Target type XML instance document

Name Core requirements for'feature catalogue instance documents

Dependency http://std@mwdards.iso.org/iso/19139/spe¢#8.4.1
http://standards.iso.org/iso/19110/1.1/req/xml-implementation

Requirement /req/xml-instance/value-list-label-unique
Each ‘labe) value in an FC_ListedValue element shall be unique within scope off the FC_Fea-
tureAttribute to which it is bound.

Requirement /req/xml-instance/role-is-ordered
Ifthe ‘isOrdered’ property of an FC_AssociationRole is TRUE, then the ‘definitjon’ property
shall be present and shall contain an explanation of the meaning of the order|(Table B.10).

Recommendation |/rec/xml-instance/functional-language-consistency
The ‘functionalLanguage’ property value in the FC_FeatureCatalogue element should
actually be the language used in the ‘formalDefinition’ values of FC_FeatureOperation
elements, and all formal operations definitions provided in a feature catalogye should use

the same functional language.

NOTE
outside the scope of expected test facilities.

This is a recommendation because testing of this condition is considered to be

Recommendation

/rec/xml-instance/all-feature-types

Itisrecommended that FC_FeatureCatalogue instances thatare bound to specific datasets
document all the featureTypes found in those datasets.
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Annex A
(normative)

Abstract test suite

A.1 Introduction

This annex |

test suite d
classes are
conforming

and XML in{

A.2 Conc

Most of the
requiremen

requiremen
In these tab

The ter
in the c
e.g.“o

from th

biEct
Inclusion of a model entity name in a condition or test implies that entity or any subtype is de

Propert

pbresents the abstract test suite for evaluating conformance to this document. Thisrabs
pfines test procedures for the requirements enumerated in Clause 6. Three conformni
defined that aggregate these tests to specify validation criteria for conceptial m
to this document, XML schema and Schematron rules implementing the coneeptual m
tance documents that encode feature catalogue content.

eptual model conformance class

specified requirements constrain the conceptual model for@ feature catalogue. The s

s class aggregated in the conformance class.
es, the following conventions are followed.

m “entity” is used to refer to model elements;representing instantiable information oh
pnceptual model. Depending on the modellihg paradigm used, these may have other 14

) “entity,” “class,” “element,” or “featipe”.

ht entity in a model instance.

y names are provided in siiigle quotes (‘ ), and are all in lower case.

Table A¢1— Conformance class: Conceptual model

tract
ance
bdels
odel,

ingle

[s class specified for a conformant conceptual model aggregates all the requirenpents
classes defined in Table 2. Tests for these requirements are enumerated in Table A.1, grouped for

each

jects
bels,

Fived

Identifier http://standards.iso.org/iso/19110/1.1 /conf/conceptual-model
Standardigation|Conceptual model
target
Name Canceptual model for a feature catalogue
Requirements http://standards.iso.org/iso/19110/1.1/req/conceptual-model
Dependent require- | http://standards.iso.org/iso/19110/1.1/req/catalogue
ments class
Identifier /conf/conceptual-model/catalogue/representation
Test Requirement |/req/catalogue/representation
Test method Inspect the model to verify that the model documents representation of
geographic features.
Identifier http://standards.iso.org/iso/19110/1.1 /conf/conceptual-model
Standardization|Conceptual model
target
Name Conceptual model for a feature catalogue
Requirements http://standards.iso.org/iso/19110/1.1/req/conceptual-model
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Table A.1 (continued)

ments class

Identifier /conf/conceptual-model/catalogue/abstraction
Requirement |/req/catalogue/abstraction
Test Test method Inspect the model to verify that a feature catalogue is represented as a
collection of feature type definitions, and that any other child elements
that are members of the catalogue describe properties, associations, or
definition sources related to a FeatureType.
Identifier /conf/conceptual-model/catalogue/electronic-form
Test Requirement |/req/catalogue/electronic-form
Testmetiod Verify tiat the modet car be mplemented for represemntation of a feature
catalogue in electronic form.
Identifier /conf/conceptual-modelf/catalogue/inheritance
Requirement |/req/catalogue/inheritance
Test Test method Verify that the root feature catalogue element'in the modgl has all the
properties and relationships defined on therabstract CT_Catalogue class
in ISO/TS 19139:2007, 7.4.4.
Identifier /conf/conceptual-model/catalogue/identification
Requirement |/req/catalogue/identification
Test Test method Verify that the root feature catalogue element in the model has a ‘name’,
a ‘versionNumber’, a ‘versignDate’, and that each of these properties is
required to have a valid value:
NOTE These propertiesare inherited from the abstract CT_Catalogue class.
Identifier /conf/conceptual-mmodel/catalogue/producer
Requirement |/req/catalogue/producer
Test Test method Verify that the root feature catalogue element in the model ha§ a ‘producer’
property,thatis required to have a single value thatis an entity conforming
to the CI_Responsibility entity defined in ISO 19115-1:2014, §.6.2.
Identifier /coenf/conceptual-model/catalogue/functional-language
Requirement _|/req/catalogue/functional-language
Test Test method Verify that if the root feature catalogue element in the model his a property
intended to specify a functional language used to define operjations in the
catalogue, the property is named ‘functional language’, and has a text value.
Identifier httpf//standards.iso.org/iso/19110/1.1/conf/conceptual-model
Standardization Coeficeptual model
target
Name Conceptual model for a feature catalogue
Requirements http://standards.iso.org/iso/19110/1.1/req/conceptual-model
Identifier /conf/conceptual-model/catalogue/identifier
Requirement |/req/catalogue/identifier
Test Test method Verify thatif the root feature catalogue element in the model has a property
intended to provide a unique identifier for the catalogue instance that the
property is named ‘identifier’, and has a value that is an entity conforming
to the MD_Identifier entity defined in ISO 19115-1:2014, 6.6.2.
Dependentrequire- |http://standards.iso.org/iso/19110/1.1/req/base-content

Test

Identifier /conf/conceptual-model/base-content/minimum
Requirement |/req/base-content/minimum
Test method Inspect the model to verify that at least one feature type instance is man-

datory in a feature catalogue.
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Table A.1 (continued)
Identifier /conf/conceptual-model/base-content/feature-type-names
Requirement |/req/base-content/feature-type-names
Test Test method Inspect the model to verify that feature type entities have a ‘name’ property
that is required to have exactly one value, and the value is an object that
allows alocal name string value and a codespace string value that specifies
the scope of the local name.
Identifier /conf/conceptual-model/base-content/feature-type-is-abstract
Test Requirement |/req/base-content/feature-type-is-abstract
Testmethod tspectthemode toverify tirat feature type entities rave am s absyract’
property that is required to have exactly one Boolean value.
Identifier /conf/conceptual-model/base-content/feature-properties
Requirement |/req/base-content/feature-properties
Test method Inspect the model to verify that feature type entities are associat¢d to
Test property type entities via a ‘carrierOfCharacteristics’role. This associfition
may be directly to the property type, or indirectly/through a binding eptity
and a ‘globalProperty’ role.
Inspect the model to verify that all property-type entities are categorized
as one of feature attribute, feature operation, or association role.
Identifier /conf/conceptual-model/base-content/property-type-names
Requirement |/req/base-content/property-typésnames
Test Test method Inspect the model to verify that property type entities have a mandatory,
single-valued ‘member name’property exactly one value, and the value is
an object that allows a local'name string value and a ‘codespace’ property
string value that specifies the namespace of the local name.
Identifier http://standards.iso.org/iso/19110/11 /conf/conceptual-model
Standardigation|Conceptual model
target
Name Conceptual model for a feature catalogue
Requirements http://standards.iso.org/iso/19110/1.1/req/conceptual-model
Identifier /conf/conceptual-model/base-content/all-type-definitions
Requirement _|/¥é€q/base-content/all-type-definitions
Test method Inspect the model to verify that every defined feature type entity and gvery
Test property type has a ‘definition’ property or a ‘definitionReference’ property
and a constraint that at least one of these has a valid value.
NOTE The intention is that the definition is either provided by 4 text
property on the Feature or property type entity, or by reference to an squrce
external to the feature catalogue.
Identifier /conf/conceptual-model/base-content/constraints
annirnmnnf I/rnq[/hncn-r‘nnfnnf[/r‘nn straints
Test Test method Inspect the model to verify that if the model includes constraints on Fea-
ture or property types, the representation is via a ‘constrainedBy’ role to
a Constraints entity that has a ‘description’ property with a string value.
Dependent require- | http://standards.iso.org/iso/19110/1.1/req/attribute
ments class
Identifier conf/conceptual-model/attribute/inheritance
Test Requirement |/req/attribute/inheritance
Test method Inspect the model to verify that feature attribute entities have all of the
properties and associations that are defined on the property type class.
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Table A.1 (continued)

Identifier /conf/conceptual-model/attribute/attribute-datatype
Requirement |/req/attribute/attribute-datatype
Test Test method Inspect the model to verify that a ‘valueType’ must be specified for each
feature attribute either as a property contained in the attribute definition
or as part of a binding between a globalProperty and a feature type.
Identifier /conf/conceptual-model/attribute/attribute-cardinality
Test Requirement |/req/attribute/attribute-cardinality
Test method Inspect the model to verify that feature attribute entities have a mandatory
‘Tardiatity property witihradefautt vatue of
Identifier /conf/conceptual-model/attribute/measurement-unit
Requirement |/req/attribute/measurement-unit
Test| Test method Inspect the model to verify that if a feature attribute-entity hds a property
specifying the measurement units associated with an attribute value, itis
named ‘valueMeasurementUnit’ and has a value type that allows a string
value identifying a unit of measure.
Identifier http: n .iso.org/iso/19110/1.1/conf/con < 1
Stajdardization Conceptual model
targpt
Name Conceptual model for a feature catalogue
Requirements http://standards.iso.org/iso/19110/1.1 /req/conceptual-model
Identifier /conf/conceptual-model/attribute/code
Requirement |/req/attribute/code
Test Test method Inspect the model to verify that if a feature attribute entity hds a property
providing an‘additional identifier for the attribute, it is named ‘code’ and
has a string,value.
Depé¢ndentrequire- |http://standards.iso.akg/iso/19110/1.1/req/association
menits class
Identifier /conf/conceptual-model/association/inheritance
Test Requirement )" | /req/association/inheritance
Test methed Inspect the model to verify that feature association entities hiave all of the
properties and associations that are defined on the property|type entity.
Identifier /conf/conceptual-model/association/association-participation
Test Requirement | /req/association/association-participation
Test method Inspect the model to verify that feature association entities arg required to
have atleast two associated association role instances via a ‘roleName’ role.
Identifier /conf/conceptual-model/association/role-cardinality
Testl Requirement |/req/association/role-cardinality
Test method Inspect the model to verify that association role classes have a cardinality
property.
Identifier /conf/conceptual-model/association/association-role-inheritance
Test Requirement |/req/association/association-role-inheritance
Test method Inspect the model to verify that association role entities have all of the
properties and associations that are defined on the property type class.
Identifier /conf/conceptual-model/association/role-relation
Test Requirement |/req/association/role-relation
Test method Inspect the model to verify that association role entities all have a manda-

tory association to exactly one feature association through a ‘relation’ role.
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ments class

Table A.1 (continued)
Identifier http://standards.iso.org/iso/19110/1.1/conf/conceptual-model
Standardization|Conceptual model
target
Name Conceptual model for a feature catalogue
Requirements http://standards.iso.org/iso/19110/1.1/req/conceptual-model
Identifier /conf/conceptual-model/association/role-player
Requirement |/req/association/role-player
T Test method Inspect the model to verify that association role entities have a mandatory
est association to one feature type entities through a ‘rolePlayer’ role.[This
association may be either directly from the association role to FeatureType,
or indirectly through a binding entity that has a ‘globalProperty’ role as-
sociation to the association role entity.
Identifier /conf/conceptual-model/association/role-type
Requirement |/req/association/role-type
Test Test method Inspect the model to verify that association role entities have a mandgtory
‘type’ property with a value restricted to the'¢humeration {ordinary, ag-
gregation, composition}.
Identifier /conf/conceptual-model/association/role-is-ordered
Test Requirement |/req/association/role-is-ordered
Test method Inspect the model to verify that association role entities have a mandgtory
‘isOrdered’ property with a Boolean value.
Identifier /conf/conceptual-model /association/role-is-navigable
Test Requirement |/req/association/role-istnavigable
Test method Inspect the model toverify that association role entities have a mandatory
‘isNavigable’ propersty with a Boolean value.
Dependent require- | http://standards.iso.org/iso/19110/1.1/req/inheritance
ments class
Identifier /conffconceptual-model/inheritance/class
Requirement |/réq)inheritance/class
Test Test method Inspect the model to verify that inheritance relationships between fegture
types are represented by an inheritance relation entity, and thatinherifance
relation entities associate one feature type in a ‘subtype’ role with a fegture
type in a ‘supertype’ role.
Identifter /conf/conceptual-model/inheritance/description
Test Requirement |/req/inheritance/description
Test method Inspect the model to verify that inheritance relation entities have a jman-
datory ‘description’ property.
Identifier httn://standards iso org/isa/19110/1 1 /conf/conceptual-maodel
Standardization|Conceptual model
target
Name Conceptual model for a feature catalogue
Requirements http://standards.iso.org/iso/19110/1.1/req/conceptual-model
Identifier /conf/conceptual-model/inheritance/unique-instance
Test Requirement |/req/inheritance/unique-instance
Test method Inspect the model to verify that inheritance relation entities have a man-
datory, Boolean ‘uniquelnstance’ property.
Dependent require- | http: n .iso.org/iso/19110/1.1/r lobal

18
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Table A.1 (continued)

Identifier /conf/conceptual-model/global/global-property
Test Requirement |/req/global/global-property
Test method Inspect the model to verify that there is a constraint that the same property
type instance may not fill both a ‘featureCatalogue’ role and a ‘featureType’ role.
Identifier /conf/conceptual-model/global/binding
Test Requirement |/req/global/binding
Test method Inspect the model to verify that a binding entity associates a property type
entity in a ‘globalProperty’ role to a feature type entity in a ‘featureType’ role.
Identifier /conf/conceptual-model/global/binding-description
Requirement |/req/global/binding-description
Test Test method Inspect the model to verify that if a binding entity has apropdrty intended
to provide a description of the binding, it is named ‘descriptipn’ and has a
string value.
Identifier /conf/conceptual-model/global/global-xor-local
Requirement |/req/global/global-xor-local
Test method Inspect the model to verify that there is a constraint that a pfoperty type
Testl that plays the ‘globalProperty’ role en a binding entity may npt also play a
‘carrierOfCharacteristics’ roleoifa feature type.
Inspect the model to verify that there is a constraint that a pfoperty type
that plays the ‘globalPropeérty’ role on a binding entity is required to be
associated to a feature catalogue entity through a ‘featureCatalogue’ role.
Identifier http://standards.iso.org/iso/19110£3.} /conf/conceptual-model
Standardization Conceptual model
target
Name Conceptual model for a featlire catalogue
Requiirements http://standards.iso.orgfis0/19110/1.1/req /conceptual-model
Identifier /conf/conceptual-model/global/bound-association-role
Requirement |/req/global/bound-association-role
Test method Inspect the model to verify that if there is a bound associatign role entity
it has a mandatory association to a feature type via a ‘rolePlayer’ role and
Test a mandatory association to an association role via a ‘globalPioperty’ role,
and thatitinherits all properties and associations from the b']:lding entity.
Inspect the model to verify that there is a constraint that if ah association
role instance fills the ‘globalProperty’ role from a bound asspciation role
instance, it may not also have a direct association to a featufe type via a
‘rolePlayer’ role.
Identifier /conf/conceptual-model/global/bound-feature-attribute
Requirement |/req/global/bound-feature-attribute
Test Test method InSpect the model to verily that il there is a bound feature attribute entity,
ithas a mandatory association to a feature attribute via a ‘globalProperty’
role and a mandatory association to a feature type via a ‘rolePlayer’ role,
and that it inherits all properties and associations from the binding entity.
Identifier /conf/conceptual-model/global/binding-constraints
Requirement |/req/global/binding-constraints
Test Test method Inspect the model to verify that if the model includes constraints on binding

entities, the representation is via a ‘constrainedBy’ role to a Constraints
entity that has a ‘description’ property with a string value.
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ments class

Table A.1 (continued)
Dependent require- | http://standards.iso.org/iso/19110/1.1/req/operation
ments class
Identifier /conf/conceptual-model/operation/inheritance
Test Requirement |/req/operation/inheritance
Test method Inspect the model to verify that Operation entities have all of the properties
and associations that are defined on the property type class.
Identifier /conf/conceptual-model/operation/affected-features
Requirement |/req/operation/affected-features
Test Test method Inspect the model to verify that Operation entities have an optional asspcia-
tion to a feature type entity with the role ‘featureType’ to link the dperation
to feature types that it affects.
Identifier http: n .iso.org/iso/19110/1.1/conf/con l-model
Standardikation|Conceptual model
target
Name Conceptual model for a feature catalogue
Requirements http://standards.iso.org/iso/19110/1.1/req/conceptual-model
Identifier /conf/conceptual-model/operation/operation-attributes
Requirement |/req/operation/operation-attributes
Test Test method Inspect the model to verify thatif an Operation entity is associated with an-
other entity via ‘observesValueOf’.affectsValuesOf’ or ‘triggeredByValupsOf’
association roles, the target of.that association is a feature attributd or a
binding entity that has a ‘globalProperty’ association to a feature attripute.
Identifier /conf/conceptual-modelyoperation/signature
Test Requirement |/req/operation/signature
Test method Inspect the modeltoverify that Operation entities have a ‘signature’ progerty.
Identifier /conf/conceptual-model/operation/operation-cardinality
Test Requirement |/req/opetation/operation-cardinality
Test method Inspect the model to verify that Operation entities have a ‘cardinglity’
preperty, and that the default value for this property is ‘1".
Identifier {conf/conceptual-model/operation/formal-definition
Requirement \_{/req/operation/formal-definition
Test Test method Inspect the model to verify that if an Operation entities has a property
defined with the intention of providing a formal textual definition df the
operation, then that property is named ‘formalDefinition’.
Identifier /conf/conceptual-model/operation/functional-language
Requirement |/req/operation/functional-language
Test Test method Inspect the model to verify that if any Operation entity has a ‘formalDefi-
nition’ property, the feature catalogue entity that contains the operation
has a ‘functional language’ property.
Dependentrequire-

Identifier /conf/conceptual-model/value-list/class
Requirement |/req/value-list/class
Test Test method Inspect the model to verify that if a feature attribute entity is modelled to
have enumerated values as a domain, the list of values is modelled as a listed
value entity that fills a ‘listed value’ role on the feature attribute entity.
Identifier http://standards.iso.org/iso/19110/1.1/conf/conceptual-model
Standardization|Conceptual model
target
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Table A.1 (continued)

Name Conceptual model for a feature catalogue
Requirements http://standards.iso.org/iso/19110/1.1/req/conceptual-model
Identifier /conf/conceptual-model/value-list/label
Test Requirement |/req/value-list/label
Test method Inspect the model to verify that if a listed value entity is included, it has a
mandatory ‘label’ property with a string value.
Identifier /conf/conceptual-model/value-list/definition
Tes Requirement /req/value-list/definition
Test method Inspect the model to verify that if a listed value entity inclGdgs a property
intended to provide a definition of the value that property isnam¢d ‘definition’.
Identifier /conf/conceptual-model/value-list/code
Requirement |/req/value-list/code
Test Test method Inspect the model to verify that if a listed valuelentity includg¢s a property
intended to provide an additional identifier for the value, the property is
named ‘code’ and has a text value.
A.3 | XML schema conformance class

Becajuse the XML schema is generated by a rule-based proecess from the UML model f

resented in

Anngx B, the schema so generated is considered a patt of this specification and is used for tests

to vdlidate XML instance documents. Because the schema is presented as part of this d
rmance tests are necessary. XML schema generation is described in detail in Annex C.

conf

A4

Table A.2 — Conformance class: XML instance document

XML instance document conformance class

bcument, no

Identifier http://standards:iso.org/iso/19110/1.1/conf/xml-instance
Stafjdardization|XML instancedocument
target
Name XML igStance document for feature catalogue interchange
Requirements http: ndards.iso.org/iso/19110/1.1/req/xml-instan
Tdentifier /conf/xml-instance/validation
Test] Requirement |/req/xml-instance/validation
Test method Validate document using gfc.xsd and gfc.sch.
Identifier http://standards.iso.org/iso/19110/1.1/conf/xml-instance
Stanpdardization|XML instance document
target
Name XML instance document for feature catalogue interchange
Requirements http://standards.iso.org/iso/19110/1.1/req/xml-instance
Identifier /conf/xml-instance/property-type-content
Test Requirement |/req/xml-instance/property-type-content
Test method Validate document using gfc.sch.
Identifier /conf/xml-instance/unique-type-name
Test Requirement |/req/xml-instance/unique-type-name
Test method Validate document using gfc.sch.
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Table A.2 (continued)

Identifier /conf/xml-instance/unique-code-value
Test Requirement |/req/xml-instance/unique-code-value
Test method Validate document using gfc.sch.
Identifier /conf/xml-instance/unique-property-name
Test Requirement |/req/xml-instance/unique-property-name
Test method Validate document using gfc.sch.
Identifier /conf/xml-instance/definition-language
Test Reguirement fregqraml-instancefdefinition-language
Test method Inspectinstance document to determine thatall definitions are exprgssed
in a natural language.
Identifier /conf/xml-instance/unique-subtype-instance
Test Requirement |/req/xml-instance/unique-subtype-instance
Test method Validate document using gfc.sch.
Identifier /conf/xml-instance/functional-language-specified
Requirement |/req/xml-instance/functional-language-specified
Test Test method Inspect the instance document to determine‘that the functional language
specified in FC_FeatureCatalogue.functionalLanguage is the languagejused
to populate all FC_FeatureOperation.formalDefinition properties thgt are
not null or absent.
Identifier /conf/xml-instance/definition-source
Test Requirement |/req/xml-instance/definition:source
Test method Validate document usinggfc.sch
Identifier /conf/xml-instance/value-list-label-unique
Test Requirement |/req/xml-instanee/value-list-label-unique
Test method Validate document using gfc.sch
Identifier http://standards.iso.org/is0/19110/1.1 /conf/xml-instance
Standardigation|XML instance document
target
Name XML instance document for feature catalogue interchange
Requirements http://standards.iso.org/iso/19110/1.1/req/xml-instance
Identifier /conf/xml-instance/role-is-ordered
Requinement |/req/xml-instance/role-is-ordered
Test Testimethod Validate document using gfc.sch; inspect the ‘definition’ property valye for
all FC_AssociationRole elements to determine that the text explainf the
meaning of the order.
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Annex B
(normative)

Feature catalogue conceptual schema and data dictionary

B.1 Introduction

This
infon

q

q

i

3 conceptual schema described in B.2 as a set of figures (Figure B.1 to B.7), and

3 data dictionary described in B.3 as a set of tables (Tables B.1 through B.18). Thg
escribe the feature catalogue information elements. For each elemeiit,the following in
rovided.

annex presents the conceptual and data dictionary for the organization of featut
mation according to this document. It is composed of

No is a unique number associated with the element.

Element Type/Label defines the designation of thé)element preceded by the e
(Class, Attribute, Role).

Definition is a synthetic description of the element.

Obligation/Condition defines the obligation and conditions of presence of prop
and attributes) with respect to their reldted classes.

M - The element is mandatory; it*shall be included in the feature catalogue. If
number of occurrences is expected, it is noted (default is 1).

C- The element is conditional; the condition is stated as a question. If the an
question is yes, the elenient shall be included in the feature catalogue.

O - The element is gptional; if an element is included in the feature catalogue, mar
elements of the element shall also be included.

Maximum occurrence is 1 when the property cannot be repeated and N whd
repeated, ]t is not applicable to classes.

Data Type defines the type of a property. It is not applicable to classes.

Domain expresses

e catalogue

table rows

formation is

ement type

erties (roles

a minimum

swer to the

\datory sub-

bn it can be

— thedomainofvalue ofattributesand/ortheirinitial values; free textenablesthei

nstantiation

of a CharacterString property as free text, i.e. enables the provision of translations of the

character string in different locales,
— whether arole is or not involved in a composition or an aggregation, and

— additional information about Classes.

Figures B.1 to B.3 illustrate the feature catalogue conceptual schema in the form of a Unified Modeling
Language (UML) package (ISO 19103). Figures B.4 to B.7 illustrate how the structure of a standard
feature catalogue conforms to the General Feature Model (ISO 19109). Examples of feature cataloguing
is given in Annex E. Feature cataloguing concepts are described in Annex F.

Both the data dictionary and the conceptual schema are normative, but in case of inconsistency, the
conceptual schema takes precedence.
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B.2 Conceptual schema

24

«Abstract»
CT_Catalogue

+ name: CharacterString

+subCatalogue 0.. *

FC_InheritanceRelation

+name: CharacterString [0..1]

+inheritsTo

+ scope: CharacterString [1.*] . ) .
+ fieldOfApplication: CharacterString [0..*] +inheritanceRelation | + description: CharacterString 0. *
+ versionNumber: CharacterString | *uniquelnstance: Boolean
+ versionDate: Date 0. * | + designation: CharacterString [0..1]
+ language: CharacterString [0..1] . . %
+ characterSet: MD_CharacterSetCode [0..1] = "utf8" +inheritsFrom 0- . L
+ locale: PT_Locale [0.¥] Specialization Generalization
(From IS0 TC211::1S0 19139 All::ISO 19139:2007 L | +subtype
Metadata - XML Implementation::Catalogues) FC_FeatureType
s tyneName: TocalName
FC_FeatureCatalogue 0. + definition: CharacterString [0..1] 1
— + code: CharacterString [0..1]

+ produder: CI_Responsiblity + isAbstract: Boolean = FALSE
+ functidnalLanguage: CharacterString [0..1] + aliases: LocalName [0.. ] +supertype
+ identiffer: MD_Identifier [0..1] + designation: CharacterString [0..1]

constraints +featureCatalogue 1.% constraints $rolePlayer
{functionplLanguage is mandatory if feature operation K> {definition is mandatory if definition not provided —
formal ddfinition occurs in feature catalogue } 1 +featureType by definition source} 0.1

ConsistsOf "

0.1 +featureCatalogue +featureType 0.1

—

MemberOf
o *
+carrierOfCharacteristics 3 .
+triggeredByValuesOf
FC_CarrierOfCharacteristics ]
0.*

0.* +globalProperty

+observesValuesOf

0.. * +affectsValuesOf 0.*

FC_Propertyttype

+ membgrName: LocalName

+ definitjon: CharacterString [0.1]

+ cardinglity: Multiplicity = 1

+ designption: CharacterString [0..1]

FC_FeatureAssociation

constraints
{feature(jataogue is mandatory for a global property }
{featureType is mandatory for locale properties }

{definatipn is mandatory if definition not provided by definition source }

A

0..* 0.* 0.*

+relation <> 1

FC_FeatureOperation

+ signature: CharacterString

FC_FeatureAttribute

+code: [haracterString[0..1]
+ valueMeasurementUnit: UnitOfMeasure [0..1]
+valueType: TypeName [0..1]

constraints
{valueType is mandatory for local featuresattribute }

d. *

+ formalDefinition: CharacterString [0.1]

Role

constraints
{Only FC_FeatureAttribute can be involved in
affectsValuesOf, triggeredByValuesOf and
obeservesValuesOfroles }

+roleName 2.*

FC_AssociationRole

+ type: FC_RoleType = "ordinary"
+ isOrdered: Boolean = FALSE
+ isNavigable: Boolean = TRUE

constraints

FC_ListedValue

{cardinality.defaultvalue is "0.*" }

+label: CharacterString
+ code: CharacterString [0..1]
+ defination: CharacterString [0..1]

+listedValue

+ designation: CharacterString [0..1]

{rolePlayer is mandatory for a local association role }

«CodeList»
FC_RoleType

+ ordinary

+ aggregation

+ composition

Figure B.1 — Conceptual model of a feature catalogue
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Figure B.2 — Definition source and reference

0.1 . +featureCatalogue
+featureCatalogue +definitionSource »,
—<>  FC_FeatureCatalogue k> FC_DefinitionSource
1 0.* ¥
ConsistsOf + source: CI_Citation
+definitionSource 1 1 +definitionSource
1.* y +featureType
+featureType +definitionReference
FC_FeatureType K>
0.1 0.* * 0.1 0.*
FC_DefinitionReference
MemberOf +definitionReference
0.1 + sourceldentifier: CharacterString[0..1]
0.* +carrierOfCharacteristics
o T TUE IO R ETeTeIee T
FC_CarrierOfCharacteristics
% 0.* <> ¥ +translation 0.*
0.*
FC_PropertyType ~K>——— FC_ListedValue FC_LocalisedDefinitionReference
0.% +globalProperty + sourceldentifier: LocalisedCharacterString[0..1]

ConsistsOf

1

MembexOf,

0..%

<>

+featureCatalogue

+carrierOfCharacteristics

FC_FeatureCatalogue

+ producer: CI_Responsibility
+ functionalLanguage: CharacterString [0.
+ identifier: MD_[dentifier [0..1]

+featureCatalogud

FC_CarrierOfCharacteristics

FC_FeatureType
+featureType
+ typeName: LocalName
+rolePlayer| + definition: CharacterString [0..1] 1.%
+ code: CharacterString [0..1]
+ isAbstract: Boolean = FALSE +featureType
+ aliases: LocalName [0.*]
+ designation: CharacterString [0..1] 0.1
FC_Binding

+ description: CharacterString [0..1]

constraints
{featureType is mandatory}

+globalProperty

+globalProperty)

FC_PropertyType

0..% 1

constraints
{featureCataogue is mandatory for a global pi
{featureType is mandatory for locale properti
{definition is mandatory if definition not pro
definition source}

operty}
bs}
ided by

FC_BoundAssociationRole

FC_BoundFeatureAttribute

constraints
{rolePlayer is mandatory if the value type of]
the feature attribute is not defined globaly}
{the global property shall be a

+ valueType: TypeName [0..1]

constraints

{valueType is mandatory if the value type of]

3 L7ASSOClaElOﬂROl€}

tire-featareattrittetsot

{the globle property shall be a
FC_FeatureAttribute}

IR RIUR TR
grotaty

Figure B.3 — Global properties
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«metaclass» +superType 0.
General Feature model:: «metaclass» FC_InheritanceRelation
Property Type ————{ General Feature model:: < J}————
InheritanceRelation
+subType0..*
+theFeatureType <> 0.% A
| «metaclass»
| General Feature model::
I FeatureAssociationType
| A
| |
1 1
FC_FeatureAssociation <} FC_FeatureAssociation
0.1 + ureType
*
MemberOf 0. FC_CarrierOfCharacteristics
+carrierOfCharacteristics
+carrierOfCharacteristics 0.* %
«metaclass»
General Feature model::
Property Type -’ ] FC_PropertyType

i

«metaclass»
General Feature model:: <} ——-
FeatureAssociationRole

FC_AssociationRole

«metaclass»

General Feature model: <}————————————— L3 FC FeatureAttribute

AttributeType
«metaclass» .
FC_FeatureQOperation
Generfl Feature model: <} ——————— — — — — — — — — P
Operation

Figure B.4|— Feature cataloguing classes as realizations of General Feature Model metaclasses
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FC_FeatureCatalogue +featureCatalogue
Koe————————————
1 ConsistsOf
+featureType y 1.* +superType0..* l +subType0..*
«metaclass»
— > FC FeatureType | _ - General Feature Model::
FeatureType
+featureType ’ 0.1 +theFeatureType<> 0.*
MemberOf
. «metaclass»
FC_FeatureAssociation L ________ ‘-~ ———— - General Feature Model::
FeatureAssociationType
1 +relation <>
+carrierOfCharacteristics 0.%*
FC_CarrierOfCharacteristics
A +carrierOfCharacteristics 0.*
FC_PropertyType smeta

————————————— > General Féaturé Model:

PrgpertyType
Role Zﬁ Zﬁ

A3
. «metaclas
FC_FeatureOperation ————-"> GeneralFea r&del::
Op ion
. «metaclass»
FC FeatureAttribute L ____ X ~>| General Feature Model::
AttributeType
+roleNamey 2.*

+roleNaney 1..2

FC_AssociationRole | _ o sNNT «metaclass»

_|> General Feature Model::
FeatureAssociatignRole

Figure B.5 — Derivation of FC_FeatureType, FC_FeatureAttribute, FC_FeatureAssoc

ation and
FC_AssociationRole from GFM metaclasses
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FC_FeatureType

+ o+ o+ o+ o+

typeName: LocalName
definition: CharacterString [0..1]
code: CharacterString [0..1]
isAbstract: Boolean = FALSE
aliases: LocalName [0.*]

designation: CharacterString [0..1]

+triggeredByValuesOf * 0.*

FC_BoundFeatureAttribute

FC_Binding

+observesValuesOf
0.1 +carrierOfCharacteristics o
< FC_CarrierOfCharacteristics +affectsValuesOf
+featureType MemberOf 0.%
0.*
FC_Propert e
+globalProperty ~PropertyTyp

e
%
-

+ memberName: LocalName

+ definition: CharacterString [0..1]

+ cardinality: Multiplicity = 1

+ designation: CharacterString [0..1]

yi
0.*
FC_FeatureAttribute FC_FeatureOperation
+ code: CharacterString [0..1] + signature: CharacterString
+ valueMeasurementUnit: UnitOfMeasure [0..1] + formalDefinition: Character$tring/[0..1]
+ valueType: TypeName [0..1] -
constraifts
{Only FC_FeatureAttriput ean’be involved in
I affectsValuesOf, triggeredByValuesOf and
| observesValuesOffoles})
+characterize 0.1 «metaclass» «metaclass»
General Feature Model: General Feature Model
AttributeType Operation
+AttfibuteOfAttribute + valueType: TypeName + signature: CharacterSting
+ valueDomain; CharacterString
+ cardinality: Multiplicity
+characterizeBy 0.* |
«metaclass»
L General Feature Model::

propertyType

Figure B.6 — Derivation of FC_EeatureOperation from the GF_Operation metaclass
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+ name: GenericName [0.1]

+ constrainedBy: CharacterString [0.*] <

+ definition: LanguageString [1..*]
+ description: LanguageString [0..*]
+ designation: LanguageString [0..*]

«metaclass»
General Feature Model::

FeatureType

FC_FeatureType

<————

+ isAbstract: Boolean = false

A

+theFeatureType<> 0.%

+ typeName: LocalName

+ definition: CharacterString [0..1]

+ code: CharacterString [0.1]
+ isAbstract: Boolean = FALSE
+ aliases: LocalName [0.*]

+ designation: CharacterString [0..1]

+featureType
K e—
0.1

0. %

+constrainedBy y 0. *

MemberOf

FC_Constraint

+ description: CharacterString

+constrainedBy

+globalProperty y 1 0..*
+carrierOfCharacteristicsy 0.. * FC_PropertyType FC_Binding
Gener:ln]l-'zt::lllaris;do del:: + menmerName: Localname
Prope *  |<————+ definition: CharacterString [0..1]
RECtyLyF + cardinality: Multiplicity = 1
+ designation: CharacterString [0..1]
o>—

FC_CarrierOfCharacteristics 0. %

0. %

Figure B.7 — Derivation of FC_Constraint from the GF_Constraint metaclasps

+carrierOfChardcteristics

B.3 | Data dictionary
Tabl¢ B.1 describes the properties of the'\FC_FeatureCatalogue class as described in Figures|B.1 and B.2
Table B.1 — Feature catalogue
Obliga- Maxi-
No. Element type/ Definition tion/con- | mum oc- Data type Domain
Label L
dition currence
1 Class feature catalogue con- — — — —
FC_Feature€ata‘ |taining the definition of
logue some number feature
types with other infor-
mation necessary for
their definitions
Subtype of CT _Cat- [See ISO/TS 19139 — — — —
alogue [Inherits properties
and relations from
CT_Catalogue]
1.1 |Attribute name, address, country, M 1 [SO 19115-1 Metadata —
producer and telecommunica- fundamentals:CI_Re-
tions address of person sponsibility
or organization having
primary responsibili-
ty for the intellectual
content of this feature
catalogue
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Table B.1 (continued)

Element type/ Obliga- Maxi-
No. L Definition tion/con- | mum oc- Data type Domain
abel L
dition currence
1.2 |Attribute formal functional lan- |C/Mandato- 1 CharacterString Free text
functionalLan- guage in which the fea- |ry if feature
guage ture operation formal operation
definition occurs in formal
this feature catalogue | definition
occurs in
the feature
catalogue.
1.3 |Attribyte identifier of the feature 0 1 ISO 19115-1 Meta- >
identifiier catalogue data fundamentals::
MD_Identifier
1.4 |Role role that links this 0 N FC_FeatureType Aggregafion
featur¢Type feature catalogue to
the feature types that it
contains
1.5 |Role role that links this fea- 0 N FC_DefinitionSource| Aggregaftion
definitionSource |ture catalogue to the
sources of definitions
of feature types, prop-
erty types, and listed
values that it contains
1.6 |Role role that links this fea- 0 N FC_InheritanceRela-| Aggregaftion
inherifanceRela- |ture catalogue to the tion
tion inheritance relation-
ships that it contains
1.7 |Role role that links this O N FC_PropertyType Composition
globalProperty feature catalogue to
the global feature prop-
erties, i.e. the feature
properties which may
bound to many feature
types

Table B.2 describes the propertiesof the FC_FeatureType class as described in Figures B.1 to B.3.
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No.

Element type/
Label

Definition

Obligation/
condition

Maximum
occurrence

Data type

Domain

Class
FC_FeatureType

class of real-world phe-
nomena with common
properties

typeName
realizes GF_
FeatureType::
typeName;
isAbstract
realizes GF_
FeatureType::
isAbstract;

corystrainedBy
reallizes GF_

FeqtureType::-
corlstrainedBy

21

Attribute
typeName

text string that unique-
ly identifies this feature
type within the feature
catalogue that contains
this feature type

LocalName

2.2

Attribute
definition

definition of the
feature typeina
natural language. This
attribute is required
if the definition is

not provided by
FC_FeatureCatalogue::
definitionSource. If not
provided, the defini-
tionReference should
specify a citation
where the definition
may be found,and any
additional information
as to which definition
is to beused.

C/Manda-
tory if defi-
nition not
provided by
definitiofx
sourcé’

CharacterString

Free text

2.3

Attribute
code

code that uniquely
identifies this feature
type within the feature
catalogue that contains
this feature type

CharacterString

2.4

Attribute
isAbstract

indicates if the feature
type is abstract or not

Boolean

Injtial value =
FALSE

2.5

Attribuite
aliases

equivalent name(s) of
this feature type

LocalName

2.6

AFsLari] £
atlrtoucc

A | 3 A3 £l £
ucalsuauuu Ul LIIT ITa

(0]

H

Cla 4 Cdoas
GlldlI dCiTl Oll llls

Free text

designation

ture type in a natural
language

2.7

Role
inheritsFrom

role that links this
feature type to a set

of superclasses from
which it inherits opera-
tions, associations, and
properties

FC_Inheritance
Relation

2.8

Role
inheritsTo

role that links this
feature type to a set of
subclasses which inher-
itits operations, associ-
ations, and properties

FC_Inheritance
Relation
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Table B.2 (continued)

No. Element type/ Definition Obllggtgon/ Maximum Data type Domain
Label condition |occurrence
2.9 |Role role that links this M 1 FC_Feature Cat- —
featureCatalogue |feature type to the alogue
feature catalogue that
contains it
2.10 |Role role that links this 0 N FC_CarrierOf| Composition
carrierOf Charac- |feature type to the Characteristics
teristics property types that it
2.11 |Role role that links this 0 N FC_Constraint ~
constrpinedBy feature type to the con-
straints placed upon it
2.12 |Role role that links this fea- 0 1 FC_Definition| “Aggregatjon
definitionRefer- ture type to the source Reference
ence of its definition

Table B.3 dejscribes the properties of the FC_InheritanceRelation class as described in Figure B.1.

Table B.3 — Inheritance relation

No. Element type/ Definition Obliga!ti_on/ Maxiragm Data type Domain
Label condition |occurirénce
3 Class FC_InheritanceRelation — — — FC_Inheritance
FC_Inheritance realizes GF_Inher- Relation always
Relatiqn itanceRelation assumes thfat
its GF_Inhef-
itance Relaf
tion::uniqupln-
stance is TRUE.
3.1 |Attribyte text string that unique- 0 1 CharacterString —
name ly identifies this inher-
itance relation within
the feature catalogue
that contains_this in-
heritancé relation
3.2 |Attribyte natyraltanguage M 1 CharacterString Free text
description deseription of this
inbéritance relation
3.3 |Attribyte indicates if an instance M 1 Boolean —
uniquglnstance of the supertype can be
an instance of at most
one of its subtypes
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No.

Element type/
Label

Definition

Obligation/
condition

Maximum
occurrence

Data type

Domain

3.4

Attribute
designation

designation of the
inheritance relation in
anatural language

0

1

CharacterString

Free text

3.5

Role
subtype

identifies one feature
type to which the

associated superclass
feature type supplies

FC_FeatureType

ill}lcl lth l.)l UPUI tiCD,
associations, and oper-
ation

3.6

Role
supertype

identifies one feature
type to which the
associated subtype
class inherits proper-
ties, associations, and
operations

FC_FeatureType

=
=

Table B.4 — Property type

B.4 describes the properties of the FC_PropertyType class as described in Figures B.1l

and B.2.

No.

Element type/
Label

Definition

Obligationy
condition

Maximum
occurrence

Data type

Domain

Class
FC_PropertyType

abstract class for local
and global feature
properties

Subtype of FC_
CarrierOf Charac-
teristics

Table B.5

4.1

Attribute
memberName

member name that lo-
cates this.member with-
in a feature type for a
local.ptroperty or within
the)féature catalogue
for a globalProperty

LocalName

4.2

Attribute
definition

definition of the mem-
ber in a natural lan-
guage: This attribute is
required if the defini-
tion is not provided by
FC_FeatureCatalogue::-
definitionSource. If not

C/Manda-
tory if not
provided by
definition
source

CharacterString

Free text

provided, the defini-
tionReference should
specify a citation
where the definition
may be found, and any
additional information
as to which definition
is to be used.
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Table B.4 (continued)
No. Element type/ Definition Obllggtgon/ Maximum Data type Domain
Label condition |occurrence
4.3 |Attribute cardinality of the mem- M 1 Multiplicity Initial value
cardinality ber in the feature class. =1
If this is an attribute or
operation, the default
cardinality is 1. If
this is an association
role, then the default
cardinality is 0.* For
operations, this is the
number of return val-
ues possible.
This is an elaboration
of the GFM to allow for
complete specifications
for various program-
ming and data defini-
tion languages.
4.4 |Attribyte designation of the 0 1 CharacterString Free tdxt
designjation feature property in a
natural language
4.5 |Role role that links this 0 1 FC_Definition Ref-| Aggregaftion
definitionRefer- instance to the source erence
ence of its definition
4.6 |Role feature catalogue to C/Manda- 1 FC_FeatureCata- —
featurg¢Catalogue |which a globalProperty | tory for@ logue
pertains globalProp-
erty
Table B.5 describes the properties of the FC_CarrierOfCharacteristics class as described in Figurgs B.1
and B.7.
TableB)5 — Carrier of characteristics
No. Element type/ Definition Obllgqt!on/ Maximum Data type Domain
Label condition |occurrence
5 Class abstract class for local — — — —
FC_CagrierOf featre properties and
Charagteristics bound global proper-
ties of a feature type
5.1 |Role role that links the local | C/Mandato- 1 FC_FeatureType —
featur¢Type and bound properties | ry for local
with the feature type properties
that contain them
5.2 |Role role that links a carrier 0 N FC_Constraint Aggregation
constrainedBy of characteristics to
the constraints placed
upon it

Table B.6 describes the properties of the FC_FeatureOperation class as described in Figures B.1 and B.6.

34
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member, expressed
in the symbol set de-
fined'by’FC_Feature-
Catalogue::function-
alzanguage; involves
Operational parame-
ters, and interactions
with other members
of the feature type

No. Element type/ Definition Obliga!tion/ Maximum Data type Domain
Label condition |occurrence
6 Class operation that every — — — triggered-
FC_FeatureOper- |instance of an asso- ByValuesOf
ation ciated feature type realizes
must implement GF_Operation::
triggered-
ByValuesOf;
observesVal-
nesOf realizes
GE|Operation::
observesValue-
sOf; affectsVal-
uegOf realizes
GF]Opera-
tion::affects
ValuesOf
Subtype of FC_ Table B.4 — — — —
PropertyType
6.1 ||Attribute name and parameters M 1 CharacterString —
signature for this operation. It
may contain optional
returned parameters.
This signature is usu-
ally derived from the
formalDefinition. The
signature of an oper-
ation must be unique.
This is the equivalent:
of the UML signature.
6.2 ||Attribute formal description of 0 1 CharacterString —
formalDefinition |the behaviourof the
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Table B.6 (continued)

No. Elen;‘ent type/ Definition Obliga_tion/ Maximum Data type Domain
abel condition |occurrence
6.3 |Role specifies attribute 0 N FC_CarrierOf|Shall be in-
triggeredByVal- which may trigger an Characteristics |stantiated as
uesOf operation FC_Feature-
Attribute, FC_
BoundFeature
Attribute or on
of their derived
classes
6.4 |Role specifies attribute 0 N FC_CarrierOf-|Shall be'in
obseryesValuesOf |that may be used as Characteristics |stantiatedps
input to perform an FC Featurg-
operation Attribute, FC_
BoundFeatjure
Attribute dr on
of their detived
classes.
6.5 |Role specifies attribute 0 N FC _€arrierOf-|{Shall be in
affectgValuesOf that will be affected Characteristics |stantiatedps
by an operation FC_Feature-
Attribute, FC_
BoundFeatjure
Attribute dr on
of their detived
classes.
Table B.7 degcribes the properties of the FC_Binding cla§s as described in Figure B.3.
Table B.7 > Binding
No. Element type/ Definition Obliga!ti_on/ Maximum Data type Domain
Label condition |occurrence
7 Class class that is usedito — — — —
FC_Binding describe thespecifics
of how a property type
is bound 'to/a particular
feature type
Subtype of FC_ TableB.5 — — — —
CarriepOf Charac-
teristifs
7.1 |Attribyte description of how 0 1 CharacterString Free text
description a property type is
bound to a particular
feature-type
7.2 |Role role that links to the M 1 FC_PropertyType
globalProperty bound globalProperty

Table B.8 describes the properties of the FC_Constraint class as described in Figure B.7.
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Table B.8 — Constraint

No. Element type/ Definition Obllga!tl_on/ Maximum Data type Domain
Label condition |occurrence
8 Class class for defining con- — — — —
FC_Constraint straints for types
8.1 |Attribute description of the M 1 CharacterString Free text
description constraint that is being
applied

Table B.9 describes the properties of the FC_FeatureAttribute class as described in Figure B.1.

Table B.9 — Feature attribute
No. Element type/ Definition Obllga!tl_on/ Maximum Data type Domain
Label condition |occurrence
9 Class characteristic of a fea- — — — —
FC_FeatureAttrib- |ture type
ute
Subtype of FC_ Table B.4 — — — —
PropertyType
9.1 ||Attribute numeric or alphanu- 0 1 CharacterString —
code meric code that unique-
ly identifies the feature
attribute within the
feature catalogue
9.2 ||Attribute unit of measure used 0 1 UnitOfMeasure —
valueMeasure- for values of this fea-
ment Unit ture attribute
9.3 ||Attribute type of the value of C/Mandato- 1 TypeName —
valueType this feature attribute; | ry forlocal
a name from some feature
namespace attribute
9.4 || Role defines the\permissible 0 1 FC_ListedValue —
listedValue values(ofithis feature
attribute as a restric-
tion of the attribute
valueType
Tabl¢ B.10 describés the properties of the FC_AssociationRole class as described in Figure B.1.
Table B.10 — Association role
Obliga- |Maximum
Element type/ oL . ) .
No. Label Definition t1(‘)_n[ occur Data type Dlomaln
COonaItion rence
10 |[Class role of the feature asso- — — — roleName = FC_
FC_Association- |ciation FC_Association- PropertyType::
Role Role:: relation memberName;
Subtype of FC_ Table B.4 — Property — — — —
PropertyType type
10.1 |Attribute type of association role, M 1 FC_RoleType |Initial value =1
type indicating whether this (“ordinary”)
role acts as a “is part
of” or “is a member of”
semantics
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Table B.10 (continued)

Element type/ Obliga- |Maximum
No. L Definition tion/ occur- Data type Domain
abel Lk
condition rence
10.2 |Attribute indicates if the instances M 1 Boolean Initial value =
isOrdered of this association role FALSE
within the containing
feature instance are or-
dered or not, with FALSE
=not ordered” and TRUE
= “ordered”
If TRUE, the FC_Proper-
tyType::definition shall
contain an explanation of
the meaning of the order
10.3 |Attribyte indicates whether this M 1 Boolean Initial value = TRUE
isNavigable role is navigable from
the source feature to
the target feature of the
association
10.4 |Role relation of which this M 1 FC, Feature —
relatiop association role is a part AsSociation
10.5 |Role type of the target value | C/ Manda- 1 FC_Feature —
rolePlgyer of this association role tory for a Type
local asso-
ciation role

Table B.11 describes the values of FC_RoleType codelist as‘described in Figure B.1.

Table B.11 — Reole type code list

No. | Concegpt name (English) Code Definition

11 |Class HC_RoleType — code list for the classification of roles

11.1 |Ordindry ordinary indicates an ordinary association

11.2 |Aggregation aggregation indicates a UML aggregation (partrole)
11.3 |Compgsition cgmposition indicates a UML composition (member role)

Table B.12 describes the properties of the FC_ListedValue class as described in Figure B.1.

Table B.12 — Listed value

Elemnt type/ Obliga- Maxi-
No. 1 abely P Definition tion/ mum oc- Data type Domain
condition | currence
12 |Class value for an enumerated — — — —
FC_ListedValue |feature attribute domain,
including its codes and
interpretation
12.1 |Attribute descriptive label that M 1 CharacterString —
label uniquely identifies one
value of the feature attrib-
ute
12.2 |Attribute numeric or alphanumeric 0 1 CharacterString —
code code (such as a coun-
try code) that uniquely
identifies this value of the
feature attribute
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Element type/ Obliga- Maxi-
No. L Definition tion/ mum oc- Data type Domain
abel Lk
condition | currence
12.3 |Attribute definition of the attribute 0 1 CharacterString Free text
definition value in a natural lan-
guage. If not provided, the
definitionReference may
specify a citation where
the definition may be
found. and any additional
information as to which
definition is to be used.
12.4|| Attribute designation of the at- 0 1 CharacterString Free text
designation tribute value in a natural
language
12.5||Role role that links this in- 0 1 FC_DefinitionRefer- |Aggregation
definitionRefer- |stance to the source of its ence
ence definition
Tabl¢ B.13 describes the properties of the FC_FeatureAssociation.class as described in Figulre B.1.

Table B.13 — Feature association

No.

Element type/
Label

Definition

Obligationy/
condition

Maximum
occurrence

Data type

Domain

13

Class
FC_Feature Asso-
ciation

relationship that links
instances of this fea-
ture type with instanc-
es of the same or of a
different feature tyipe

The memberQf-ink-
Between association

in the General Feature
Modeldisynot directly
implemented here since
it'can be easily derived
fyom combining the
Role and MemberOf
associations.

Subtype of ECs Fea-
tureTypé

Table B.2

13.1

Role
roleName

roles that are a part of
this association

M (mini-
mum
occurrence:

FC_Association-
Role

omposition

2)

Table B.14 describes the properties of the FC_DefinitionSource class as described in Figure B.2.
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Table B.14 — Definition source

e . Maximum
No. Element type/ Definition Obllge!tl_on/ occur- Data type Domain
Label condition
rence
14 |€C I a s s|class that specifies the — — — —
FC_DefinitionSource|source of a definition
14.1 |Attribute actual citation of the M 1 [SO 19115-1 Meta- —
source source, sufficient to iden- data fundamen-
tify the document and tals::
how to obtain it CI_Citation

Table B.15 dlescribes the properties of the FC_DefinitionReference class as described in Figure B:2\

Table B.15 — Definition reference

Element type/ N Obliga- | Maximum .
No. L Definition tion/ occur- Data type Domain
abel L
condition rence
15 |Class class that links a data in- — — — —
FC_Definition Ref- |stance to the source of its
erence definition
15.1 |Attribyte additional information to 0 1 CharacterString —
sourceldentifier help locate the definition
in the source document.
The format of this infor-
mation is specific to the
structure of the source
document.
15.2 |Role role that links this defi- M 1 FC_Definition- —
definitionSource nition reference to the Source
citation for the source
document
15.3 |Role role that links this 0 N FC_Localised Defi- —
translation definition reference to nitionReference
translations
Table B.16 describes the propérties of the FC_LocalisedDefinitionReference class as describg¢d in
Figure B.2.
Table B.16 — Localised definition reference
Obliga- .
No. EIemLent type/ Definition tio:l;/ Maximum Data type Domain
abel L occurrence
condition
16 Class classthatlinke o daFiniHnn
FC_Localised Defi- |reference to a translation of
nitionReference |the definition reference in an
alternate source reference
16.1 |Attribute additional information to 0 1 LocalisedCharac- —
sourceldentifier |help locate the definition in ter String
the alternate source docu-
ment This information is ex-
pressed in one of the feature
catalogue locales.
16.2 |Role role that links this local- M 1 FC_Definition- —
definitionSource |ised definition reference to Source
the citation for the source
document
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Table B.17 describes the properties of the FC_BoundFeatureAttribute class as described in Figure B.3.

Table B.17 — Bound feature attribute

.. Maximum
No. Element type/ Definition Obllgagtgon/ occur- Data type | Domain
Label condition
rence
17 |Class class that is used to describe — — — —
FC_BoundFeature |the specifics of how a global
Attribute feature attribute is bound to a
particular feature type
Subtype of FC_ Table B.7 — — — —
Binding
17.1||Attribute type of the value of this fea- |C/Manda- 1 TypeName —
valueType ture attribute; a name from |tory if the
some namespace value type of
the feature
attribute is
not defined
globally
Tabl¢ B.18 describes the properties of the FC_BoundAssociationRele class as described in Higure B.3.
Table B.18 — Bound assoc¢iation role
L Maximum
No. Element type/ Definition Obllggtgon/ occur- Data type Domain
Label condition
rence
18 ||Class class that is used to describe — — — —
FC_BoundAssocia- |the specifics of how a.global
tionRole association role is bound to a
particular feature type
Subtype of FC_Bind- | Table B.7 — — — —
ing
18.1|| Role targetfeature type of this C/Man- 1 FC_Feature- —
rolePlayer assgciation role datory if Type
the target
featureType
this associ-
ation role is
not defined
globally
© IS0 2016 - All rights reserved 41


https://standardsiso.com/api/?name=b1254049db9701e90c758d213e9f5115

ISO 19110:2016(E)
Annex C
(normative)

Encoding description

C.1 Introduction

This XML |schema implementation of this document follows the encoding rules statéd in
ISO/TS 19139:2007, Clause 8, using the patterns for decoupling XML namespaces @utlindd in
ISO/TS 19115-3:2016, Clause 8 for better modularization of the ISO/TC 211 harmonized niede€l. This is a
revision of the XML schema implementation of ISO 19110 documented in a previous amendment.

C.2 XML mnamespaces

The XML schema definitions resulting from this XML schema implementation of this document|shall
pertain to the following namespace: http://standards.iso.org/iso/19140/gfc/1.1. This namespace is
abbreviated gfc, which stands for Geographic Feature Cataloguing.

NOTE The XML schema implementation of ISO 19110 documentediin a previous amendment pertairjed to
http://www.{sotc211.org/2005/gfc namespace which corresponded implicitly to version 1.0 of gfc. The elethents
of gfc 1.0 canp be directly moved to gfc 1.1 namespace: gfc 1.1 iscbackward compatible. It provides additional
elements for multilingual support.

Figure C.1 shows the different namespaces used to implement this document (grey boxes) along|{with
the relationships between these namespaces and theyISO 19100 series packages (white boxes).
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«Application Schema»
150 19110 Feature Cataloguing

cit

* —I—I

|
I «XML namespace»
|

—————— - -
| |
«XML namespace» «XML namespace»
gfc fecc
|— ———————— —
«import»
I i l
| | | L _dmpor> 1 «import»
| | | | I
I «import» I i *
«import |
_______ | «XML namespace» «XML namespace»
l «import» lan cat
| |
I
I

«XML namespace» l 150 19139:2007 ]*etadata - XML Implementation
geo «XML namespace» v
_|—| mee «Application Schema»
Catalogue

|

|

|

|

|

|

|

| |
150 19115:2014 Metadata - Fundamentals |

T

|

|

|

b

Common classes |

v |

Citation and responsible party informationl

characterset localization informationl

v

150 19103 Conceptual schema |
EI + Basic Types

Figure C.1 — XML packaging

C.3 | gfc namespace

C.3.1 Organization of the gfc namespace

The root andlenly XML Schema document providing the XML Schema definitions of the gf¢ namespace
shall|be gfe.xsd. This XML schema implements all the feature cataloguing concepts of this document as
illustrated'in Figure C.2.

«xmlSchema» «Application Schema»
gfexsd 150 19110 Feature Cataloguing

Figure C.2 — Organization of the gfc namespace

C.3.2 gfc.xsd
As described in Figure C.1, this XML schema document shall import the gco, gmd and gmx namespaces

using their respective root XML schema document as defined in ISO/TS 19139. It is highly recommended
to express the location of these root XML schema documents using an absolute URL.
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This XML schema shall implement all the UML classes defined in the feature cataloguing package of
this document: FC_FeatureCatalogue, FC_FeatureType, FC_InheritanceRelation, FC_PropertyType,
FC_CarrierOfCharacteristics, FC_FeatureOperation, FC_Binding, FC_Constraint, FC_FeatureAttribute,
FC_AssociationRole, FC_RoleType, FC_ListedValue, FC_FeatureAssociation, FC_DefinitionSource,
FC_DefinitionReference, FC_LocalisedDefinitionReference, FC_BoundFeatureAttribute and FC_
BoundAssociationRole.
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Annex D
(normative)

Management of feature catalogue registers

Introduction

9135-1 specifies procedures for managing a register of items of geographic informa
et of content elements common to all such registers. The content of an instance of
sts of a set of instances of RE_RegisterItem, which belong to item classes describéd by
FemClass.

document does not prescribe the use of a specific register structure. Instead, it defir
permit the management of feature catalogues either in a multi-part register or in a
ter containing multi-part subregisters. Feature catalogues may indeed be managed
5 instances of RE_Register (ISO 19135-1), which contain feature types as registered
hlso be managed as registered items, i.e. as instances of RE_Registerltem, in a multi-p4

x D includes a schema for feature catalogues as a realization of RE_Register (D.2)
na for feature catalogues, feature types, feature associations, feature attributes, opg
tiation roles, inheritance relations, listed valuesand definition sources as realizaf
sterltem (D.3) and specifies a set of instances of \RE:_ItemClass that describe feature cat
content as item classes (D.4).

Feature catalogue register as a'realization of RE_Register

I Introduction

document specifies a realization of RE_Register (Figure D.1) that represents the des
re catalogue. Because the ¢ontent of this class is in its equivalent class in the featul
na, it serves only as a pointer from the register to the catalogue, and need not be i

From [SO 19135<1:2015 Procedures for Registration

«interface»
RE_Register

v

tion, as well
RE_Register
instances of

es concepts
hierarchical
hs registers,
items. They
rtregister.

as well as a
brations and
ions of RE_
alogues and

Cription of a
'e catalogue
mplemented

© ISO

+featureCatalogueRegister +featureCatalogueContent

FR_FeatureCatalog FC_FeatureCatalogue

Content

1

Figure D.1 — Feature catalogue register
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D.2.2 FR_FeatureCatalogueRegister

D.2.2.1 Introduction

The class FR_FeatureCatalogueRegister shall represent an instance of FC_FeatureCatalogue managed
as aregister. [timplements all the attributes and associations of RE_Register as specified in [SO 19135-1,

and has one

D.2.2.2 Co

The aggreg

additional association.

ntent

tion association Content shall connect the instance of FR_FeatureCatalogueRegister

to one and
featureCata
direction.

only one instance of FC_FeatureCatalogue. The association shall be navigable,from
ogueRegister to featureCatalogueContent, but need not be navigable in the~opposite

D.3  Reallizations of RE_Registerltem for registering the content of a feattire catalogue

D.3.1 Inty

This docum
of a feature
single partit
catalogue.
extended to
of each of t
pointers fro

46

oduction

ent specifies nine realizations of RE_Registerltem (Figure D.2):that represent the coptent
catalogue managed within an instance of RE_Register. These realizations belong|to a
ion of the realization of RE_Registerltem which is identified by the discriminator feature

The generalization relationship carries the constraint<{{incomplete} because it can be

include many different classes of items of geographic.information. Because the only coptent
hese classes is its equivalent class in the featurg, catalogue schema, they serve only as
In the register to the catalogue, and need not beiimplemented explicitly.
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From [SO 19135-1:2015
Procedures for Registration

«interface»
RE_Registerltem

-

Feature Catalogue

|

|

|

| A +registeredFeatureCatalogue +definedFeatureCatalogue

L ___ _| FR RegisteredFeatureCatalogue (> FC_FeatureCatalogue

| Content 1

|

! oo = - +registeredFeatureType +definedFeatureType e

| I —e TP = Y P

| Content 1

|

I FR RegisteredFeatureAttribut +registeredFeatureAttribute +definedFeatureAttribute e Attkib
] _RegisteredFeatureAttribute [~ FeatureAttribute

N Content 1

|

I FR RegisteredFeature0 G +registeredFeatureOperation +definedFeatureOperation FC Feature0 H
_ _RegisteredFeatureOperation _FeatureOpgration

r Content 1

|

I FR Registereda: iationRol +registeredAssociationRole +definedAsSogiationRole FCA iatiohRol
] _RegisteredAssociationRole [~ _AssociatiopRole

= Content 1

I

I

| +registeredFeatureAssociation (+definedFeatureAssociation
_ FR_RegisteredFeatureAssociation k> FC_FeatureAssqciation

,_ Content 1

I

| FR RegisteredInheritanceRelati +registeredInheritanceRelation +definedInheritanceRelation FC Inheri Relati
_____|FR RegisteredInheritanceRelationi~ _InheritanceRelation

,_ Content 1

I

| FR RegisteredDefinitions +registeredDefinitionSource +definedDefinitionSource FC Definiti
] _RegisteredDefinitionSource [ _Definition§ource

,_ Content 1

I

| i ) wregisteredListedValue +definedListedValue )

L FR_RegisteredListedValue k> FC_ListedVdlue

Content 1

Figure'\D.2 — Feature catalogue register items

D.3.2 FR_RegisteredFeatureCatalogue

D.3.2.1 Introduction

The ¢lass FR_RegisteredFeatureCatalogue shall represent an instance of FC_FeatureCatalogue managed
as afegisteredvitem. It implements all the attributes and associations of RE_Registerltem aq specified in
[SO 19135%1'and has one additional association.

D.3.2:2—Comtemnt

The aggregation association Content shall connect the instance of FR_RegisteredFeatureCatalogue
to one and only one instance of FC_FeatureCatalogue. The association shall be navigable from
registeredFeatureCatalogue to definedFeatureCatalogue, but need not be navigable in the opposite
direction.

D.3.3 FR_RegisteredFeatureType

D.3.3.1 Introduction

The class FR_RegisteredFeatureType shall represent an instance of FC_FeatureType managed as a
register item. It implements all the attributes and associations of RE_Registerltem as specified in
ISO 19135-1, and has one additional association.
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D.3.3.2 Content

The aggregation association Content shall connect the instance of FR_RegisteredFeatureType to one and
only one instance of FC_FeatureType. The association shall be navigable from registeredFeatureType
to definedFeatureType, but need not be navigable in the opposite direction.

D.3.4 FR_RegisteredFeatureAttribute

D.3.4.1

Introduction

The class FR_RegisteredFeatureAttribute shall represent an instance of FC_FeatureAttribute managed

as a registerjed item. It implements all the attributes and associations of RE_Registerltem as specified in
[SO 19135-1} and has one additional association.

D.3.4.2 Cdntent

The aggreghtion association Content shall connect the instance of FR_RegisteredFeatureAttrjbute
to one and| only one instance of FC_FeatureAttribute. The association shall, be navigable [from
registeredFeatureAttribute to definedFeatureAttribute, but need not be navigable in the opposite
direction.

D.3.5 FR_RegisteredFeatureOperation

D.3.5.1 Introduction

The class FR_RegisteredFeatureOperation shall represent an instance of FC_FeatureOperption
managed as|a registered item. It implements all the attributes and associations of RE_Registerltdm as
specified in[[SO 19135-1, and has one additional association.

D.3.5.2 Cdntent

The aggregation association Content shall(cerinect the instance of FR_RegisteredFeatureOperption
to one and| only one instance of FC_FeatureOperation. The association shall be navigable [from
registeredFgatureOperation to definedEeatureOperation, but need not be navigable in the oppposite
direction.

D.3.6 FR_RegisteredAssociationRole

D.3.6.1 Introduction

The class FR_Registered AssociationRole shall represent an instance of FC_AssociationRole managed as
a registered item. Itimplements all the attributes and associations of RE_Registerltem as specifiped in
[SO 19135-1} and Kkas one additional association.

D.3.6.2 Content

The aggregation association Content shall connect the instance of FR_RegisteredAssociationRole
to one and only one instance of FC_AssociationRole. The association shall be navigable from
registeredAssociationRole to definedAssociationRole, but need not be navigable in the opposite
direction.
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D.3.7 FR_RegisteredFeatureAssociation

D.3.7.1

Introduction

The class FR_RegisteredFeatureAssociation shall represent an instance of FC_FeatureAssociation
managed as a registered item. It implements all the attributes and associations of RE_Registerltem as
specified in ISO 19135-1, and has one additional association.

D.3.7.2 Content

The

aggregation association Content shall connect the instance of FR_RegisteredFeatureAssociation

to ol
regif
dired

D.3.

D.3.§

The
man
spec

D.3.§

The

to o]
regid
dired

D.3.

D.3.9

The
asal
ISO 1

D.3.9

The

to o
regif
direq

ne and only one instance of FC_FeatureAssociation. The association shall be nay
teredFeatureAssociation to definedFeatureAssociation, but need not be navigable in
tion.

B FR_RegisteredInheritanceRelation

.1 Introduction

class FR_RegisteredInheritanceRelation shall represent an instance of FC_Inheritg
hged as a registered item. It implements all the attributes and associations of RE_Reg
fied in ISO 19135-1, and has one additional association.

.2 Content

hggregation association Content shall connect the instance of FR_RegisteredInheritd
ie and only one instance of FC_InheritanceRelation. The association shall be nav
teredInheritanceRelation to definedInheritarceRelation, but need not be navigable in
tion.

D FR_RegisteredDefinitionSource

).1 Introduction

‘lass FR_RegisteredDefinitionSource shall represent an instance of FC_DefinitionSour
egistered item. It implements all the attributes and associations of RE_Registerltem as
9135-1, and has orferadditional association.

).2 Content

aggregation association Content shall connect the instance of FR_RegisteredDefir
he and\only one instance of FC_DefinitionSource. The association shall be nav
teredDefinitionSource to definedDefinitionSource, but need not be navigable in t
tion.

igable from
the opposite

nceRelation
isterltem as

nceRelation
igable from
the opposite

ce managed
specified in

jitionSource
igable from
he opposite

D.3.10 FR_RegisteredListedValue

D.3.10.1 Introduction

The class FR_RegisteredListedValue shall represent an instance of FC_ListedValue managed as a
registered item. It implements all the attributes and associations of RE_Registerltem as specified in
ISO 19135-1, and has one additional association.

© ISO

2016 - All rights reserved

49


https://standardsiso.com/api/?name=b1254049db9701e90c758d213e9f5115

ISO 19110:

D.3.10.2 Co

2016(E)

ntent

The aggregation association Content shall connect the instance of FR_RegisteredListedValue to one and
only one instance of FC_ListedValue. The association shall be navigable from registeredListedValue to
definedListedValue, but need not be navigable in the opposite direction.

D.4 Item

classes for feature-related concepts

D.4.1 Introduction

RE_Registey
one class of
of RE_Item(
ItemClass th
used to man

There are nfine such item class instances, each of which corresponds to one of thetypes of fea

related cond

D.4.2 Iten

The item cl3
ItemClass (I

— The valj
The valj

title:Ch
catalogy

alternaf
date:Cl]
1) dat
2) dat

D.4.3 Iten

The item cl
assigned thd

The valy

}lclb d lllalldatul y ClbDULicl‘l-.iUll tU d DCt Uf illDtallLCD Uf RE_ItClllC}aDD, Cab}l Uf VV}liL}l dCDL
tems held in the register. RE_Registerltem also has a mandatory association to the,inst
lass that describes the item class to which it belongs. D.4 specifies the instances o
at describe the types of feature-related concepts to be held as registered items:in‘a reg
age a feature catalogue.

epts. They differ only in the value of the name attribute of RE_ItemClass.

n class for feature catalogue registers

ss for feature catalogues managed as registers or subregisters shall be an instance o
S0 19135-1) that shall be assigned the following attributelvalues.

he of the attribute name:CharacterString shall be “feature catalogue”.
e of the attribute technicalStandard:CI_Citationshall be

iracterString = “ISO 19110:2016, Geographic information — Methodology for fed
hing”,

eTitle:CharacterString = “ISO 19110:2016”, and
Date:
p:Date = 2016;

EType:Cl_DateTypeCode = “publication”.

n class for feature types

ass for feature types shall be an instance of RE_ItemClass (ISO 19135-1) that shg
 followingyattribute values.

e of the attribute name:CharacterString shall be “feature type”.

ibes
ance
RE

ister

fure-

f RE_

iture

1l be

The val

1e-af the attribute fpr‘hnir‘a]anndard-(‘l_(‘ifnfinn shall be

cataloguing”,

date:Cl_

alternateTitle:CharacterString = “ISO 19110:2016”, and

Date:

1) date:Date = 2016;

2) dateType:Cl_DateTypeCode = “publication”.
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title:CharacterString = “ISO 19110:2016, Geographic information — Methodology for feature
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D.4.4 Item class for feature attributes

The item class for feature attributes shall be an instance of RE_ItemClass (ISO 19135-1) that shall be
assigned the following attribute values.

— The value of the attribute name:CharacterString shall be “feature attribute”.

— The value of the attribute technicalStandard:CI_Citation shall be

a) title:CharacterString = “ISO 19110:2016, Geographic information - Methodology for feature
cataloguing”,

D.4.
The

assigned the following attribute values.

D.4.6 Item class for@association roles

The

assigned the following attribute values.

b) IlternateTitle:CharacterString =[SO 19110:2016”, and

ate:CI_Date:
1) date:Date = 2016;

2) dateType:Cl_DateTypeCode = “publication”.

b Item class for feature operations

tem class for feature operations shall be an instance of RE AtemClass (ISO 19135-1) {

The value of the attribute name:CharacterString shall be.“feature operation”.
The value of the attribute technicalStandard:CI_Citation shall be

title:CharacterString = “ISO 19110:2016, Geegraphic information - Methodology
¢ataloguing”,

dlternateTitle:CharacterString = “ISO 19310:2016”, and
dlate:CI_Date:
1) date:Date = 2016;

2) dateType:Cl_DateTypeGode = “publication”.

tem class for@ssociation roles shall be an instance of RE_ItemClass (ISO 19135-1) t

The value'of the attribute name:CharacterString shall be “association role”.

The value of the attribute technicalStandard:CI_Citation shall be

hat shall be

for feature

hat shall be

title:CharacterString = “ISO 19110:2016, Geographic information - Methodology
cataloguing”,

alternateTitle:CharacterString = “ISO 19110:2016”, and
date:CI_Date:
1) date:Date = 2016;

2) dateType:Cl_DateTypeCode = “publication”.

© ISO 2016 - All rights reserved
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D.4.7 Item class for feature associations

The item class for feature associations shall be an instance of RE_ItemClass (ISO 19135-1) that shall be
assigned the following attribute values.

— The value of the attribute name:CharacterString shall be “feature association”.

— The value of the attribute technicalStandard:CI_Citation shall be

a) title:CharacterString = “ISO 19110:2016, Geographic information - Methodology for feature
cataloguing”,

b) alternaf
c) date:CI}|
1) dat
2) dat

D.4.8 Iten

The item clg

assigned thd
— The valy
— The valy
a) title:Ch

catalogy

b) alternaf
c) date:CI}|
1) dat
2) dat

D.4.9 Iten

The item clg
assigned thd

— The val{
— The valy

eTitle:CharacterString = “ISO 19110:2016” and

Date:
p:Date = 2016;
EType:Cl_DateTypeCode = “publication”.

n class for inheritance relations

ss for inheritance relations shall be an instance of RE_ItemClass/(ISO 19135-1) that sh
 following attribute values.

e of the attribute name:CharacterString shall be “inhértitance relation”.
he of the attribute technicalStandard:CI_Citation shall be

hiracterString = “ISO 19110:2016, Geographic information - Methodology for fed
hing”,

eTitle:CharacterString = “ISO 19110:2016”, and

Date:
b:Date = 2016;
Ty pe:Cl_DateTypeCode=“publication”.

n class for definition sources

1ss for definition Sources shall be an instance of RE_ItemClass (ISO 19135-1) that sh4
 following attribute values.

e of therattribute name:CharacterString shall be “Definition Source”.

he-Ofthe attribute technicalStandard:CI_Citation shall be

11l be

hiture

111 be

a) title:CharacterString = “ISO 19110:2016, Geographic information - Methodology for feature
cataloguing”,

b) alternateTitle:CharacterString = “ISO 19110:2016”, and

c¢) date:CI_Date:

1) date:Date = 2016;

2) dateType:Cl_DateTypeCode = “publication”.
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10 Item class for listed values

The item class for listed values shall be an instance of RE_ItemClass (ISO 19135-1) that shall be assigned
the following attribute values.

a)

b)

D.5

D.5.

b)

)
d)

D.5.

a)
b)

‘)
d)

©IS

The value of the attribute name:CharacterString shall be “listed value”.
The value of the attribute technicalStandard:CI_Citation shall be

title:CharacterString = “ISO 19110:2016, Geographic information - Methodology
cataloguing”,

IlternateTitle:CharacterString =“ISO 19110:2016”, and
ate:CI_Date:
1) date:Date = 2016;

2) dateType:Cl_DateTypeCode = “publication”.

Feature catalogue register model conformance tests

Il Test case: Conformance of a feature catalogue register
Test purpose: To determine the conformance of a feature catalogue register.

Test method: Check that

1) the feature catalogue register is a validtinstance of FR_FeatureCatalogueReg
connects to one and only one valid instan¢e of FC_FeatureCatalogue;

possible content of a feature catalogue;

Registerltem.

Reference: D.2, D.3 and D.4.

Test type: Basic.

y. Test case:Conformance of a registered feature catalogue
Test purpose: To determine the conformance of registered feature catalogues.

Testrméthod: Check that

for feature

ister which

2) the feature catalogue register supports at least one of the nine item classes representing the

3) the supported item classes-are managed through the corresponding subclagses of RE_

) “tha ragic
H—theregis
2) eachinstance is valid and connected to a valid feature catalogue.
Reference: D.3.2.

Test type: Basic.

02016 - All rights reserved
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Annex E
(informative)

Feature cataloguing examples

E.1 Introduction

This annex presents examples of the functionality of the feature catalogue conceptual schema presgnted
in Annex B. [These examples are not intended to satisfy the needs of any particular application) or [to be
complete orf comprehensive in any other sense. They are intended merely to illustrate aspécts df the
form and coptent of an ISO-conformant feature catalogue.

In order to llustrate associations between objects, each object has been assigned an identity whose
value can b¢ used as a pointer. This mimics the common mechanism in object-oriented programming
languages, the foreign key mechanism in relational databases, the XPointer mechanism in XML, and the
URI mechanism in HTTPI8]. Unused optional elements are omitted from the-examples.

E.2 Featlre catalogue

A feature catalogue contains its identification and contact information, and definition of some number
of feature tyjpes with other information necessary for those definitions. Table E.1 illustrates a popujated
FC_Feature(atalogue (Table B.1). Only one of the contained feature types is illustrated; in addjtion,
there is onelfeature association (see E.4) in this examplefeature catalogue.

Table E.2 illpstrates a populated FC_DefinitionSourée (Table B.14) for the example feature catalogte.

Table E.1 — Example feature catalogue

Class FC_FeatureCatalogue (identity = 1)

Attribute FC| FeatureCatalogue.name “A sample feature catalogue”

Attribute FC| FeatureCatalogue.scope “Hydrography”
“Ports and Harbours”

“Transportation Networks”

Attribute FQ_FeatureCatalogte.fieldOfAp-|“Military Engineering”
plication “Marine Navigation”

Attribute FC_FeatureCatalogue.version-|“2.1”
Number

Attribute FC|FeatureCatalogue.versionDate [2000-09-30
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Attribute FC_FeatureCatalogue.producer

Class ISO 19115-1 Metadata fundamentals:: CI_Responsibility

role pointOfContact
party Class ISO 19115-1 Metadata fundamentals::CI_Or-
ganization
name “US National Geospatial-Intelligence Agency (NGA)”
contactInfo Class IS0 19115-1 Metadata fundamentals:: CI_Contact
phone |ClassISO 19115-1 Metadata fundamentals::
Cl Talanhonao
cl-TFelephone
voice “1 703%%x xxxx”
facsimile “0y703 xxxX xxxX”
address |Class SO 19115-1,Metadata fundamentals::
CI_Address
deliveryPoint “12310 Spnrise Valley
Drive”
city “Reston”]
administrativeArea|“Virginid”
postalCode “20191-3449”
country “USA”
electronicMailAd- | “PublicjQ@nga.mil”
dress

Role

FC_FeatureCatalogue.featureType

FC_FeatureType (identity = 3) (additional feature types
in this exaniple but not listed here for brevity)

are included

Role

FC_FeatureCatalogue.featureType

FC_FeatureType (identity = 22)

Role

FC_FeatureCatalogue.definitionSource

FC*DefinitionSource (identity = 2)

Table(E;2 — Example definition source

Clas

5 FC_DefinitionSource (identity = 2)

Attr
sour

bute FC_DefinitionSource.
Ce

Class ISO 19115-1 Metadata fundamentals::CI_Citation

title “International Hydrographic Organization [I[HO) Hydro-
graphic Dictionary, Part [, Volume I English”

date Class ISO 19115-1 Metadata fundamentals:: CI_Date
date 1994
dateType 02 (publication)

edition “Fifth”

citedResponsibleParty | Class ISO 19115-1 Metadata fundamentals}: CI_Respon-
sibility
organisationName |“International Hydrographic Bu-

reau”

role 11 (publisher)

otherCitationDetails

“Special publication No. 32”

E.3 Feature types and feature attributes

E.3.1 The ‘depth’ of a ‘mine’

Feature types are classes of real-world phenomena with common properties. The example feature
catalogue contains many feature types, represented using FC_FeatureType (Table B.2). Table E.3

© ISO 2016 - All rights reserved

55


https://standardsiso.com/api/?name=b1254049db9701e90c758d213e9f5115

ISO 19110:2016(E)

illustrates a ‘mine’ feature type; it includes a definition and a code, and is not an abstract feature type.
It also has an alias.

Table E.3 — Example feature type ‘mine’

Class FC_FeatureType (identity = 3)
Attribute FC_FeatureType.typeName “Mine”

Attribute FC_FeatureType.definition “An excavation made in the earth for the purpose of extracting natural
deposits. (See also AQ090.)”

Attribute FC_FeatureType.code “AA010”

Attribute FC| FeatureType.isAbstract FALSE

Attribute FC| FeatureType.aliases “Extraction mine”

Role FC_FeatureType.featureCatalogue |FC_FeatureCatalogue (identity = 1)

Role FC_FedtureType.carrierOfCharac-|FC_FeatureAttribute (identity = 4)
teristics

The example feature catalogue includes the feature attribute ‘depth’. Table E.4 illustratefs its
representatjon using FC_FeatureAttribute (Table B.9); it is real-valued and measured in the unit ‘metre’.

Table E.4 — Example quantitative feature attribute ‘depth’

Class FC_FeptureAttribute (identity = 4)
Attribute FC| PropertyType.memberName “Depth”

Attribute FC| PropertyType.definition “Distance measured-from the highest point at surface level tp the
lowest point of the'feature below the surface.”

Attribute FC| PropertyType.cardinality 1

Role FC_PropertyType.featureType FC_FeatureType (identity = 3)

Role FC_PropertyType.constrainedBy FC_Constraint (identity = 5)

Attribute FC| FeatureAttribute.code “DER?

Attribute FC[ FeatureAttribute.valueMeasure-|“Metre”

mentUnit

Attribute FC| FeatureAttribute.valueType Real

The measurement of the value of the ‘depth’ feature attribute is constrained as to directign of
measuremehnt. Table E.5 illustrates how this information is represented using an FC_Consfraint
(Table B.8).

Table E.5 — Example feature attribute constraint

Class FC_Copstraint (identity = 5)

Attribute FC| Constraint.description “Positive values represent distance below the reference point from

]

losala il 4 pa | )
VVIIIUIT L1IT IIITAdSUT TITITTIU IS5 T11dUtT.

E.3.2 The abstract representation of a ‘berthing structure’

The example feature catalogue also includes a ‘berthing structure’ feature type (illustrated in Table E.6)
and a ‘pier/wharf/quay classification’ feature attribute (illustrated in Table E.7). Unlike the real-valued
‘depth’ feature attribute, the ‘pier/wharf/quay classification’ feature attribute uses listed values. These
are represented using FC_ListedValue (Table B.12) and are illustrated in Tables E.8, E.9, E.11, E.13, E.15,
E.16 and E.17.
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