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Foreword

ISO (the Inte

rnational 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-governm

ental, in liaison with 1SQ_also take part in the work 1SO collaborates closely with the
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting:-“Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 211, Geographic information/Geomatics.
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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

hrough providing a better understanding of the content and meaning of the data.Unless s
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of geographic data have a shared understanding of the kinds of real world phenomenadre
bta, users will be unable to judge whether the data supplied are fit for their purpose.

bvailability of standard feature catalogues that can be used multiple times willreduce ¢
sition and simplify the process of product specification for geographic datasets.

International Standard provides a standard framework for organizing and\reporting the clz
vorld phenomena in a set of geographic data. Any set of geographic-data is a greatly s
ed abstraction of a complex and diverse world. A catalogue of feature types can neve
pss of geographic reality. However, such a feature catalogue should present the particulg
sented in a given dataset clearly, precisely, and in a form readilyunderstandable and acces
data.

raphic features occur at two levels: instances and typés.At the instance level, a geograp
sented as a discrete phenomenon that is associated@ith its geographic and temporal cog
be portrayed by a particular graphic symbol. Thesetindividual feature instances are groupeg
common characteristics: feature types. It is_r&cognized that geographic information is
ived and that its content depends upon thesneeds of particular applications. The needs
Cations determine the way instances are ,grouped into types within a particular classifica
9109, Geographic information — Rules for application schema specifies how data shall be
t the particular needs of applications with similar data requirements.

bped in compliance with 1ISO 19109. The feature catalogue defines the meaning of the feature ty
iated feature attributes, featuré operations and feature associations contained in the application schen

nces in a dataset are_not specified in this International Standard. Because they are not in

ndard way ‘of-organizing feature catalogue information will not automatically result in harr
perability, between applications. In situations where classifications of features differ, this

Stanglard may at least serve to clarify the differences and thereby help to avoid the errors that

from

ignoring them. It may also be used as a standard framework within which to harmonize ex

catal

bgues that have overlapping domains.

bresented by

osts of data

ssification of
mplified and
capture the
r abstraction
bible to users

hic feature is
rdinates and
into classes
subjectively
of particular
ion scheme.
organized to

The full description of the contents and structure of a geographic dataset is given by the applitation schema

pes and their
a.

Collection criteria used to identify individual real world phenomena and to represent then as feature

cluded in the

ards, collection,criteria should be included separately in the product specification for each dataset.
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Geographic information — Methodology for feature cataloguing

1

This

spec
users

Scope

typeq in previously uncatalogued domains and to revising existing feature catalogues'to-comply

pract

form [ Its principles can be extended to the cataloguing of other forms of geographie data.

This

International Standard is applicable to the definition of geographie features at the typ

Interpational Standard is not applicable to the representation of individual instances of eadg
Interpational Standard excludes spatial, temporal, and portrayal{schemas as specified in

ISO
This

parti
one

2

19108, and ISO 19117, respectively. It also excludes collection’chiteria for feature instances.

qular application, or to standardize general aspects of real world features being modelled
dpplication.

Conformance

Because this International Standard specifies a number of options that are not required fg
catalpgues, this clause specifies 12 conformance classes. These classes are differentiated on
three|criteria:

a)

b)

c)

[Vhat elements of a feature type are required in a catalogue:

1) feature attributes.only?

2) feature attributes and feature associations?

3) feature attributes, feature associations, and feature operations?

Is there.a requirement to link feature attributes, feature associations, and feature operation

nternational Standard defines the methodology for cataloguing feature types. This Internatignal Standard
fies how the classification of feature types is organized into a feature catalogue and pregented to the
of a set of geographic data. This International Standard is applicable to creating-catalogues of feature

ith standard

ce. This International Standard applies to the cataloguing of feature types that are represented in digital

e level. This
h type. This
1ISO 19107,

nternational Standard may be used as a basis for definingthe universe of discourse being fnodelled in a

n more than

r all feature
the basis of

5 to only one

irzature type or may they be linked to multiple feature types?

Is there a requirement to include inheritance relationships in the feature catalogue?

Annex A specifies a test module for each of the conformance classes, as shown in Table 1.
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Table 1 — Conformance classes

Attributes Attribu_tes_ and assﬁ::t;;':iztr:ass ,and as:;gg(::;e;ith rLT:t?:.:as?.‘i;:s Test module
only associations operations multiple features included
X — — — A7
— X — — — A.18
— — X — — A.19
X — — X — A.20
— X — X — A2t
— — X X — A.22
X — — — X A.23
— X — — X A.24
— — X — X A.25
X — — X X A.26
— X — X X A.27
— — X X X A.28
3 Normadtive references
The following referenced documents are indispensable. for" the application of this document. For ¢ated
references, pnly the edition cited applies. For undated\ references, the latest edition of the refergnced

document (in
ISO/TS 1910
ISO 19109:—

ISO 19115:2

4 Terms

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

4.1
feature

cluding any amendments) applies.

3:—1), Geographic information — Gonceptual schema language

L1), Geographic information — Rules for application schema

D03, Geographic informatioh — Metadata

and definitions

abstraction

real world phnnnmnnn

[1SO 19101]

EXAMPLE
type ‘tower’.

NOTE
is meant.

The phenomenon named ‘Eiffel Tower’ may be classified with other similar phenomena into a feature

1) To be published.

A feature may occur as a type or an instance. Feature type or feature instance should be used when only one

© ISO 2005 — All rights reserved
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4.2
feature association
relationship that links instances of one feature (4.1) type with instances of the same or a different feature type

4.3
feature attribute
characteristic of a feature (4.1)

[1SO 19101]

EXAMPLE 1 A feature attribute named ‘colour’ may have an attribute value ‘green’ which belongs to the data type
‘text’.

EXAMPLE 2 A feature attribute named ‘length’ may have an attribute value '82,4’ which belongs to-the dpta type ‘real’.

NOTE A feature attribute has a name, a data type, and a value domain associated to it\A feature|attribute for a
feature instance also has an attribute value taken from the value domain.

4.4
feature catalogue
cataz]ague containing definitions and descriptions of the feature (4.1) types, feature attributés (4.3), and
feature associations (4.2) occurring in one or more sets of geographic data, together withl any feature
operations that may be applied

4.5
featllre operation
operation that every instance of a feature (4.1) 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 thel‘dam’ and the level of water in a ‘reservoir’.

NOTH Sometimes feature operations provide abasis for feature type definition.
4.6
functional language

langdage in which feature operations are formally specified

NOTH In a functional language) feature types may be represented as abstract data types.

5 Abbreviations
DIGHST DigitaPGeographic Information Exchange Standard

FACC Feature and Attribute Coding Catalogue

GFM General Feature Model

HTTP Hyper Text Transfer Protocol

IHO International Hydrographic Organization
TS Technical Specification

UML Unified Modeling Language

URI Uniform Resource Identifier

XML eXtensible Markup Language

© 1SO 2005 - All rights reserved 3
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6 Principal requirements

6.1 Feature catalogue

A feature catalogue shall present the abstraction of reality represented in one or more sets of geographic data
as a defined classification of phenomena. The basic level of classification in a feature catalogue shall be the
feature type. A feature catalogue shall be available in electronic form for any set of geographic data that
contains features. A feature catalogue may also comply with the specifications of this International Standard
independently of any existing set of geographic data.

6.2 Infor

6.2.1 Introduction

The following clauses specify general and specific requirements for feature catalogue information elenjents.
Annex B specifies detailed requirements. Annex C illustrates the application of these requirements. Anfex D
discusses the application of feature operations as the conceptual basis for determining feature typeq in a
feature catalpgue.

6.2.2 Completeness

A template for the representation of feature classification information s, specified in Annex B. A fdature
catalogue prgpared according to this template shall document all of the feature types found in a given $et of
geographic data. The feature catalogue shall include identification infermation as specified in Annex B} The
feature catalpgue shall include definitions and descriptions of all feature types contained in the data, inclluding
any feature attributes and feature associations contained in thg data that are associated with each fdature
type, and optionally including feature operations that are supported by the data. To ensure predictability and
comparability of feature catalogue content across differentzapplications, it is recommended that the fdature
catalogue sHould include only the elements specified in~Annex B. To maximize the usefulness of a fdature
catalogue agross different applications, the use of a cenceptual schema language to model feature catajogue
information i$ recommended.

NOTE Natural-language definitions, feature-type”aliases, criteria for the birth and death of feature instanceg, and
other semanti¢ elements of the feature catalogue,may be included in a conceptual schema as structured commentq or as
attributes.

6.2.3 Gengral requirements

6.2.3.1 Form of names

All feature types, feature\attributes, feature associations, association roles, and feature operations included in
a feature catplogue _shall be identified by a name that is unique within that feature catalogue. If the nameg of a
feature type,| featurerattribute, feature association, association role, or feature operation appears moreg than
once in that tleature catalogue, the definition shall be the same for all occurrences.

6.2.3.2 Form of definitions

Definitions of feature types, feature attributes, feature attribute listed values, feature associations, association
roles, and feature operations shall be given in a natural language. These definitions shall be included in the
catalogue, unless the catalogue specifies a separate definition source. If the same term appears in both the
definition source and the feature catalogue, the definition in the feature catalogue shall apply.

6.2.4 Requirements for feature types
Each feature type shall be identified by a name and defined in a natural language. Each feature type may also

be identified by an alphanumeric code that is unique within the catalogue and it may have a set of aliases. The
feature catalogue shall also include, for each feature type, its feature operations and associated feature

4 © ISO 2005 — All rights reserved
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attributes, feature associations and association roles, if any. The use of functional language specifications to
help define feature types is recommended.

6.2.5

Requirements for feature operations

Feature operations, if any, shall be identified and defined for each feature type. Feature attributes involved in
each feature operation shall be specified well as any feature types affected by the operation. The definition

shall

6.2.6

include a natural language definition and may be formally specified in a functional language.

Requirements for feature attributes

Featl
natur
also

6.2.7
Featy
alphg
6.2.8
Featy

an a
partid

6.2.9

Asso
asso

re attributes, if any, shall be identified and defined for each feature type. The definition/shall include a

al language definition and a specified data type for values of the attribute. Each feature
pe identified by an alphanumeric code that is unique within the catalogue.

Requirements for feature attribute listed values

pttribute may

re-attribute listed values, if any, shall be labelled for each feature attribute. The label shall be unique
within the feature attribute of which it is a listed value. Each listed valGe, may also be ide

numeric code that is unique within the feature attribute of which it is @ listed value.

Requirements for feature associations
re associations, if any, shall be named and defined. Each-feature association may also be

phanumeric code that is unique within the catalogue. The names and roles of the featu
ipate in the association shall be specified.

Requirements for association roles

Ciation roles, if any, shall be named and defined. The name of the feature type that holds the
Ciation in which it participates shall be specified.

htified by an

identified by
re types that

role and the
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Annex A
(normative)

Abstract test suite

A.1 Introduction

This normat
Standard. T
existence a
requirementg
test modules

Test cases 3
through B.15
verifying that
the oblig
the max

the type

NOTE
specifica

the valu
any spe

Tests on the
B.15, and/or

Test module
Annex B. Su
feature attrik
extended by

operatio

is abstract test suite contains fifteen test cases and twelve test modules: a test case’ fq
d form of feature catalogue information (A.2); a test case for general feature,cata
(A.3); test cases for each principal feature catalogue information class (A.4 thnough A.16
for specific subsets of the functionality of a feature catalogue (A.17 through A.28).

re based on each principal-feature catalogue information class specifiedin Annex B, Table
. Each class-based test case consists of examining each class element (attribute or role
ation/condition specification for the presence of the element istmet;

mum number of occurrences of the element is not exceeded;

of the value of the element is correct;

Unless otherwise stated, e.g., by specifying a type*in a well-known package or ISO standard, th
ions as will be given in ISO/TS 19103 may be applied.

p of the element is in accordance with the element description;
Lified constraint on the element is met.

class as a whole are specified as class-constraints as specified in Annex B, Tables B.1 th
in test modules.

5 are based on usefulySubsets of the functionality of the feature catalogue template specif
bsets are organized starting with core functionality capable of representing feature types
utes that are.‘unique to a feature type (see A.17). The core representation functiona
supporting ené or more of the following

additional feature*property types (for association roles, see A.18; for both association roles and fg

hs,.see A.19);

ve annex presents the abstract test suite for evaluating conformance to this Internalional

]

r the
ogue
: and

s B.1
and

e type

ough

ed in
and
ity is

ature

additional relationships among feature catalogue information elements (for multiple-use feature atributes,

see A.20; for inheritance, see A.23; for both multiple-use feature attributes and inheritance, see A.26);

elements (see A.21, A.22, A.24, A.25, A.27 and A.28).

both additional feature property types and additional relationships among feature catalogue information

Test modules are specified by the test cases that apply. Test modules A.18 through A.28 extend the core
representation functionality specified by test module A.17. These extensions are summarized in Table 1.

To check that a feature catalogue conforms to this International Standard, verify that all of the requirements in
at least one test module are satisfied.

© ISO 2005 — All rights reserved
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A.2 Test case for existence and form of feature catalogue information

Information for the test case is as follows:

a) testpurpose: verify the existence and form of a feature catalogue;

b) test method:

check whether the feature catalogue exists and can be obtained in electronic form, by

obtaining a copy of the feature catalogue such as on a computer disk or through a file

transfer;
c) reference: 6.1;
d) ftesttype: basic.
A.3 |Test case for general feature catalogue requirements
Information for the test case is as follows:
a) ftestpurpose: verify that general feature catalogue requirements are méet;
b) test method: check
1) if the feature catalogue is specified as applying to agiven set of geographic data, theh the feature
catalogue documents all of the feature types found in‘that set of geographic data,
2) whether all feature types, feature attributes, *feature associations, association roles,| and feature
operations are identified by a name that is unigue within the feature catalogue,
3) whether all feature attribute listed values are identified by a label that is unique withip the feature
attribute of which it is a listed value,
4) whether all feature types, feature attributes, feature associations, association roles,| and feature
operations are either defined or reference a definition from another source,
%) if any feature type, feature attribute, or feature association is identified by an alphanumeyic code, that
alphanumeric code.is‘unique within the feature catalogue,
®) if any feature attribute listed value is identified by an alphanumeric code, that alphanumeric code is
unique withimthe feature attribute of which it is a listed value;
c) reference: 6.2;
d) testtype: capability.

A.4 Test case for the feature catalogue class

Information for the test case is as follows:

a) testpurpose: verify that the required information is included in objects of class feature cata

b) test method:

logue;

test each attribute and role listed in Table B.1 by verifying that for each the specified

description, obligation/condition, maximum occurrence, type, and constraint are satisfied;

c) reference: Annex B, Table B.1;

d) testtype: capability.

© 1SO 2005 - All rights reserved


https://standardsiso.com/api/?name=7000541b582b0ac435ea4e484c549f0b

ISO 19110:2005(E)

A.5 Test case for the feature type class

Information for the test case is as follows:

a) testpurpose: verify that the required information is included in objects of class feature type;

b) test method: test each attribute and role listed in Table B.2 by verifying that for each the specified
description, obligation/condition, maximum occurrence, type, and constraint are satisfied,;

c) reference: Annex B, Table B.2;

d) testtypd: capability.

A.6 Test ¢ase for the inheritance relation class

Information fi

a) test purp
b) test met
c) referenc
d) testtypd:
A.7 Test ¢

Information fi

a)

b)

test pury

test met

1)

2)

If fq
follg

i)
i)

Dr the test case is as follows:
ose: verify that the required information is included in objects of class inheritance relation;

hod: test each attribute and role listed in Table B.3 by verifyirg that for each the spe
description, obligation/condition, maximum occurrence type, and constraint are satis

e Annex B, Table B.3;

capability.

tase for the feature operation class

Dr the test case is as follows:

ose: verify that the required information is included in objects of class feature operation;

hod: test each attribute and-role listed in Table B.5 (and Table B.4) by verifying that for
the specified description, obligation/condition, maximum occurrence, type, and cons

are satisfied. Im—addition:

ature attributes are* unique to a feature type (test modules A.19 and A.25), the type ¢
wing roles shall.be FC_FeatureAttribute rather than FC_BoundFeatureAttribute:

FC_FeatltreOperation::triggeredByValuesOf (Table B.5, line 5.3),

FC¢ FeatureOperation::observesValuesOf (Table B.5, line 5.4),

cified
fied;

each
traint

f the

ii)

FC FeatureOperationaffects VatuesOf(Tabtie B-5, 1ime5.57;

If the role FC_FeatureOperation::featureType (Table B.4, line 4.4) exists more than once, the
association class FC_Binding for each shall satisfy test case A.8. This condition occurs in test
modules A.22 and A.28;

reference: Annex B, Tables B.4 and B.5;

test type: capability.

© ISO 2005 — All rights reserved
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A.8 Test case for the binding class
Information for the test case is as follows:
a) testpurpose: verify that the required information is included in objects of class binding;

b) test method: test each attribute listed in Table B.6 by verifying that for each the specified description,
obligation/condition, maximum occurrence, type, and constraint are satisfied,;

c) reference: Annex B, Table B.6;

d) testiype: capability.

A.9 |Test case for the constraint class
Information for the test case is as follows:
a) ftestpurpose: verify that the required information is included in objects of-class constraint;

b) fest method: test each attribute listed in Table B.7 by verifying that for each the specified description,
obligation/condition, maximum occurrence, type;.and constraint are satisfied,;

c) rneference: Annex B, Table B.7;

d) ftesttype: capability.

A.1Q Test case for the feature attribute class
Information for the test case is as follows:

a) ftestpurpose: verify that the required information is included in objects of class feature attribpute;

b) test method: test each attribute and role listed in Table B.8 (and Table B.4) by verifying fthat for each
the specified-description, obligation/condition, maximum occurrence, type, ahd constraint
are satisfied. In addition:
If the* role FC_FeatureAttribute::featureType (Table B.4, line 4.4) exists more than once,
the association class FC_Binding for each shall satisfy test case A.8. This condition

occurs in test modules A.20, A.21, A.22, A.26, A.27 and A.28;

c) rneference: Annex B, Tables B.4 and B.8§;

d) tlest type: capability.

A.11 Test case for the association role class

Information for the test case is as follows:

a) testpurpose: Vverify that the required information is included in objects of class association role;

b) test method: test each attribute and role listed in Table B.9 (and Table B.4) by verifying that for each
the specified description, obligation/condition, maximum occurrence, type, and constraint

are satisfied. In addition:

1) Verify that the value of attribute type (Table B.9, line 9.2) is a domain code from Table B.10,

© 1SO 2005 - All rights reserved 9
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2) If the role FC_AssociationRole::featureType (Table B.4, line 4.4) exists more than once, the
association class FC_Binding for each shall satisfy test case A.8. This condition occurs in test
modules A.21, A.22, A.27 and A.28;

c) reference: Annex B, Tables B.4, B.9 and B.10;

d) test type: capability.

A.12 Test case for the listed value class

Information fpr the test case is as follows:
a) testpurgose: verify that the required information is included in objects of class listed value;

b) test method: test each attribute and role listed in Table B.11 by verifying that for each the specified
description, obligation/condition, maximum occurrence, type, and constraint are satigfied;

c) reference: Annex B, Table B.11;

d) testtypd: capability.

A.13 Test case for the feature association class

Information fpr the test case is as follows:

a) testpurgose: verify that the required information is included in objects of class feature association;
b) test method: test each attribute and role listed, inyTable B.12 (and Table B.2) by verifying that for|each
the specified description, obligation/condition, maximum occurrence, type, and congtraint
are satisfied;

c) reference: Annex B, Tables B.2 and'B.12;

d) testtypd: capability.

A.14 Tes}t case for thedefinition source class
Information fpr the test case is as follows:

a) test purgose: _“verify that the required information is included in objects of class definition source;

b) test method) test each attribute listed in Table B.13 by verifying that for each the specified description,
obligation/condition, maximum OCCurrence, type, and constraint are satisfied;

c) reference: Annex B, Table B.13;

d) testtype: capability.

A.15 Test case for the definition reference class
Information for the test case is as follows:

a) testpurpose: verify that the required information is included in objects of class definition reference;

10 © ISO 2005 — All rights reserved
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b) test method: test each attribute and role listed in Table B.14 by verifying that for each the specified
description, obligation/condition, maximum occurrence, type, and constraint are satisfied;

c) reference: Annex B, Table B.14;

d) testtype: capability.

A.16 Test case for the bound feature attribute class

Information for the test case is as follows:

a) st purpose:  verify that the required information is included in objects of class bound featuye attribute;

b) st method:  test each role listed in Table B.15 by verifying that for each the“specifieq description,
obligation/condition, maximum occurrence, type, and constraint are.satisfied;

c) rneference: Annex B, Table B.15;

d) ftesttype: capability.

A.17 Test module for a catalogue with single-use feature attributes
Information for the test module is as follows:

a) ftestpurpose: Vverify that the feature catalogue supports core representation functionality, fomprised of
feature types and feature attributes'that are unique to a feature type;

b) test method: perform the following ning) test cases: A.2 (existence), A.3 (general), |A.4 (feature
catalogue), A.5 (feature type), A.9 (constraint), A.10 (feature attribute), A.12 (listed value),
A.14 (definition source).and A.15 (definition reference);
c) rneference: A2 A3 A4 A5 A9 A10, A12, A.14 and A.15;

d) ftesttype: capability,

A.1§ Test modulefor a catalogue with single-use feature attributes and asgsociation
roles

Information fofthe test module is as follows:

a) stpurpose: verify that the feature catalogue supports core representation functionality, fomprised of
feature types, and feature attributes and association roles that are unique|to a feature

type;

b) test method: perform test module A.17 and the two test cases A.11 (association role) and A.13 (feature
association);

c) reference: A.11,A.13 and A.17;

d) testtype: capability.

© IS0 2005 — All rights reserved 1
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A.19 Test module for a catalogue with single-use feature attributes, association
roles and operations

Information for the test module is as follows:

a) testpurpose: verify that the feature catalogue supports core representation functionality, comprised of
feature types, and feature attributes, association roles and feature operations that are
unique to a feature type;

b) test method: perform test module A.18 and test case A.7 (feature operation), including verification that
the type of the following FC_FeatureOperation roles shall be FC_FeatureAttribute rather
than FC_BoundFeatureAttribute:

1) FC_|FeatureOperation::triggeredByValuesOf (Table B.5, line 5.3),
2) FC |FeatureOperation::observesValuesOf (Table B.5, line 5.4), and
3) FC |FeatureOperation::affectsValuesOf (Table B.5, line 5.5);

c) reference: A.7; A.18 and Annex B, Table B.5;

d) testtype capability.

A.20 Test module for a catalogue with multiple-use feature attributes
Information fpr the test module is as follows:

a) testpurgose: verify that the feature catalogue supports core representation functionality, compriged of
feature types and feature attributesthat may be members of multiple feature types;

b) test method: perform test module A.17 and in"addition:
If the role FC_FeatureAttribute::featureType (Table B.4, line 4.4) exists more than|once
for the same FC_FeatureAttribute, the association class FC_Binding for each shall gatisfy
test case A.8 (binding);

c) reference: A.8; A.17 and.Annex B, Table B.4;

d) testtypd: capabilify:

A.21 Test module for a catalogue with multiple-use feature attributes and
associatign roles

Information for the test module is as follows:

a) testpurpose: verify that the feature catalogue supports core representation functionality, comprised of
feature types, and feature attributes and association roles that may be members of
multiple feature types;

b) test method: perform test module A.18 and in addition:

1) If the role FC_FeatureAttribute::featureType (Table B.4, line 4.4) exists more than once for the same
FC_FeatureAttribute the association class FC_Binding for each shall satisfy test case A.8 (binding),

2) If the role FC_AssociationRole::featureType (Table B.4, line 4.4) exists more than once for the same
FC_AssociationRole the association class FC_Binding for each shall satisfy test case A.8 (binding);

12 © ISO 2005 — All rights reserved


https://standardsiso.com/api/?name=7000541b582b0ac435ea4e484c549f0b

ISO 19110:2005(E)

c) reference: A.8, A.18 and Annex B, Table B.4;

d) testtype: capability.

A.22 Test module for a catalogue with multiple-use feature attributes, associations
and operations

Information for the test module is as follows:

a) testpurpose: Vverify that the feature catalogue supports core representation functionality, comprised of
feature types, and feature attributes, association roles and feature operationg that may be
members of multiple feature types;

b) fest method: perform test module A.19 and the test case A.16 (bound feature attribute). Infaddition:

1) If the role FC_FeatureAttribute::featureType (Table B.4, line 4.4) exists more. than once[for the same
FC_FeatureAttribute, the association class FC_Binding for each shall satisfy test case A[8 (binding),

2) If the role FC_AssociationRole::featureType (Table B.4, line 4.4) exists more than oncelfor the same
FC_AssociationRole, the association class FC_Binding for each shall satisfy test case A}8 (binding),

3) If the role FC_FeatureOperation::featureType (Table B.4,Jihe 4.4) exists more than pnce for the
same FC_FeatureOperation, the association class FC_Binding for each shall satisfy {est case A.8

(binding);
c) reference: A.8, A.16; A.19 and Annex B, Table B.4;
d) testtype: capability.

A.23 Test module for a catalogue with single-use feature attributes and inheritance

Informnation for the test module is as follows:

a) st purpose: verify that the.feature catalogue supports core representation functionality, pomprised of
feature types and feature attributes that are unique to a feature type, plus inheritance;

b) st method:  perform test module A.17 and the test case A.6 (inheritance relation);
c) neference: ABHA.17;

d) st type: capability.

A.24 Test module for a catalogue with single-use feature attributes and association
roles'with inheritance

Information for the test module is as follows:

a) testpurpose: verify that the feature catalogue supports core representation functionality, comprised of
feature types, and feature attributes and association roles that are unique to a feature
type, plus inheritance;

b) test method: perform test module A.18 and the test case A.6 (inheritance relation);
c) reference: A.6, A.18;

d) testtype: capability.
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operations with inheritance

Information for the test module is as follows:

a) test purpose:

b) test method:

verify that the feature catalogue supports core representation functionality, comprised of

feature types, and feature attributes, association roles and feature operations that are

unique to a feature type, plus inheritance;

perform test module A.19 and the test case A.6 (inheritance relation);

c) referenc

d) testtypd:

A.26 Tes
inheritanc

Information f

a) test purg

b) test met

c) referenc

d) testtypd:

A.27 Tes
associatig

Information f

a) test purg

b) test met

c) referenc

¥ A.6, A.19;

capability.

t module for a catalogue with multiple-use feature attributes-and
e

br the test module is as follows:

inheritance;

hod:  perform test module A.20 and the test case A.8/inheritance relation);

e A.6, A.20;

capability.

t module for a catalogue with multiple-use feature attributes and

n roles with inheritance

br the test module is as follows:

multiple_feature types, plus inheritance;
hod:  perform test module A.21 and the test case A.6 (inheritance relation);

e A.6, A.21;

ose: verify that the feature catalogue supports core representation functionality, comprig
feature types and feature attributes that may be membérs of multiple feature types

ose: verify that the-feature catalogue supports core representation functionality, comprig
feature types, and feature attributes and association roles that may be membe

ed of
plus

ed of
rs of

d) testtype:

14

capability.
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A.28 Test module for a catalogue with multiple-use feature attributes, association
roles and operations with inheritance

Information for the test module is as follows:
a) testpurpose: Vverify that the feature catalogue supports core representation functionality, comprised of
feature types, and feature attributes, association roles and feature operations that may be

members of multiple feature types, plus inheritance;

b) test method: perform test module A.22 and the test case A.6 (inheritance relation);

c) neference: A.6, A.22;

d) testtype: capability.
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Annex B
(normative)

Feature catalogue template

This normative annex presents the template for the organization of feature catalogue information according to
this International Standard. Tables B.1 through B.15 present templates for the representation of feature
catalogue contents. Feature catalogue information elements and the relationships among them are identified

using the foll

bwing notation for obligation and conditions:

M — Tlhe element is mandatory; it shall be included in the feature catalogue.

C - The element is conditional; the condition is stated as a question. If the answerto the quest

Y6

O — Tihe element is optional; if an element is included in the feature catalogue; mandatory sub-eler]

of

Table B.15 and Figure B.1 illustrate the feature catalogue template inthe form of a Unified Mog

Language (U
feature catal

s, the element shall be included in the feature catalogue.

the element shall also be included.

ML) package (ISO/TS 19103). Figures B.2 through B.5 illustrate how the structure of a sta
pgue conforms to the General Feature Model (ISO 19109 =1); 7.3).

on is

nents

eling
ndard

16
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No.

Name/Role Name

Description

Obligation/
Condition?

Maximum
Occurrence

b

Type

Constraint

Class
FC_FeatureCatalogue

A feature catalogue contains
its identification and contact
information, and definition of
some number of feature types
with other information
necessary for those
definitions.

1.1

Attribute

name for this feature

CharacterString

ame

Catalogue

1.2

Attribute
scope

subject domain(s) of feature
types defined in this feature
catalogue

CharacterString

1.3

Attribute
fieldOfApplication

description of kind(s) of use to
which this feature catalogue
may be put

CharacterString

1.4

Attribute
versionNumber

version number of this feature
catalogue, which may include
both a major version number
or letter and a sequence of
minor release numbers or
letters, such as “3.2.4a.” The
format of this attribute may
differ between cataloguing
authorities.

CharacterString

1.5

Attribute
versionDate

effective date of this feature
catalogue

Date

1.6

Attribute
producer

name, address, country, and
telecommunications address
of person or organization
having primary responsibility
for the intellectual content of
this feature catalogue

1ISO 19115
Metadata::
Cl_ResponsibleParty

1.7

Attribute
functionalLanguage

formal functional language in
which the feature operation
formal definition occurs in this
feature catalogue

C/Mandatory if
feature
operation
formal definition
occurs in
feature
catalogue.

CharacterString

1.8

Role
featureType

role that links this feature
catalogue to the feature types
that it contains

M

FC_FeatureType

Aggregation

1.9

Role
definitionSource

role that links this feature
catalogue to the sources of
definitions of feature types,

FC_DefinitionSource

Aggregation

property-typesandisted
values that it contains

a

b

M = mandatory; O = optional; C = conditional.

N = repeating occurrences.

© 1SO 2005 - All rights reserved
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Table B.2 — Feature type

No.

Name/Role Name

Description

Obligation/
Condition?

Maximum

Occurrence®

Type

Constraint

Class
FC_FeatureType

class of real world
phenomena with common
properties

name realizes
GF_FeatureType
::typeName;
isAbstract
realizes
GF_FeatureType
isAbstract;
constrainedBy
realizes

GF_FeaturgType
::constrainedBy

2.1

Attribute
typeName

text string that uniquely
identifies this feature type
within the feature catalogue
that contains this feature type

LocalName

2.2

Attribute
definition

definition of the feature type in
a natural language. This
attribute is required if the
definition is not provided by
FC_FeatureCatalogue::
definitionSource. If not
provided, the
definitionReference should
specify a citation where the
definition may be found, and
any additional information as
to which definition is to be
used.

C/Mandatory if
definition not
provided by
definition
source.

CharacterString

2.3

Attribute
code

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

CharacterString

24

Attribute
isAbstract

indicates if the feature type/is
abstract or not

Boolean

Initial value
FALSE

25

Attribute
aliases

equivalent name(s). 6f this
feature type

LocalName

2.6

Role
inheritsFrom

role that links-thisfeature type
to a set of-superclasses from
which it inherits operations,
associdtions and properties

FC_InheritanceRela
tion

2.7

Role
inheritsTo

fole-that links this feature type
to a set of subclasses which
inherit its operations,
associations and properties

FC_InheritanceRela
tion

2.8

Role
featureCaalogue

role that links this feature type
to the feature catalogue that

FC_FeatureCatalog
ue

contains it

2.9

Role
carrierOfCharacteristics

role that links this feature type
to the property types that it
contains

The association class
FC_Binding describes
particular information
regarding the use of this
property type within this
feature type.

FC_PropertyType;
FC_Binding

Association
Class is

FC_Binding;
Aggregation

18
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Table B.2 (continued)

ISO 19110:2005(E)

No.

Name/Role Name

Description

Obligation/
Condition @

Maximum

Occurrence®

Type

Constraint

2.10

Role
constrainedBy

role that links this
feature type to the
constraints placed
upon it

(0]

N

FC_Constraint

Role
definitionReference

role that links this
feature type to the
source of its
definition

FC_DefinitionReference

N = repeating occurrences.

I = mandatory; O = optional; C = conditional.

Table B.3 — Inheritance relation

No.

Name/Role Name

Description

Obligation/
Condition?

Maximum

Occurrence®

Type

Constr;

hint

Class
FC_InheritanceRel
htion

FC_InheritanceRel
ation realizes
GF_InheritanceRel
ation.

FC_InheritanceReltion always

assumes that its
GF_InheritanceRel
stance is TRUE.

htion::uniqueln

3.1

Attribute
hame

text string that
uniquely identifies
this inheritance
relation within the
feature catalogue
that contains this
inheritance relation

CharacterString

3.2

Attribute
Hescription

natural language
description of this
inheritance relation

CharacterString

3.3

Attribute
Liniquelnstance

indicates if an
instance of the
supertype(can be
an instance of at
most-one of its
subtypes

Boolean

34

Role
subtype

identifies one
feature type to
which the
associated
superclass feature
type supplies
inherited
properties

FC_FeatureType

associations and
operation

3.5

Role
supertype

identifies one
feature type from
which the
associated subtype
class inherits
properties,
associations and
operations

FC_FeatureType

a

M = mandatory.

© 1SO 2005 - All rights reserved
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Table B.4 — Property type

No.

Name/Role Name

Description

Obligation/
Condition?

Maximum
Occurrence

b

Type

Constraint

Class
FC_PropertyType

abstract class for feature properties

4.1

Attribute
memberName

member name that locates this
member within a feature type

M

LocalName

4.2

Attribute
definition

definition of the member in a natural
language. This attribute is required if
the definition is not provided by

EC- Eaootiieal rodafinit
T Eature ST

C/Mandatory
if definition
not provided

s At
t

CharacterString

([« PNET
If not provided, the definitionReference
should specify a citation where the
definition may be found, and any
additional information as to which
definition is to be used.

Dy-GCHHoh

source.

4.3

Attribute
cardinality

cardinality of the member in the feature
class. 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 values possible.
This is an elaboration of the GFM to
allow for complete specifications for
various programming and data
definition languages.

Multiplicity

Initial yalue

=1

44

Role
featureType

role that links the operations, attributes
and association roles with feature
types that contain them

The association class FC_Binding
describes particular information
regarding the use of this property type
within this feature type.

This is a “strong aggregation” or
composition in the General Feature
Model (ISO 19109). Here it is realized
by a “weak aggregation”. This is*valid
since a weak aggregation ¢an be
converted to a strong aggregation by
replicating the value-efithe target role
for each use. In this‘case, the property
type representsi(a value, and the
realization of the GFM's property type
would create,a GF_PropertyType
whose identity is the combination of
the EC-PropertyType and the owning
FCUFeatureType.

FC_FeatureType;
FC_Binding

Associgtion

Class
FC_deing;

Aggregation

4.5

Role

constraingdBy

role that links this property type to the
constraints placed upon it

FC_Constraint

4.6

Role

definitionReference—

role that links this instance to the

FC_DefinitionReference

SoHree e* 'ts dafinit:
SeHAHOR

M = mandatory; O = optional; C = conditional.

N = repeating occurrences.

20
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Table B.5 — Feature operation
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o Obligation/ | Maximum .
No. | Name/Role Name Description Condition? | Occurrence® Type Constraint
5 [Class operation that every instance — — — triggeredByValuesOf realizes
FC_FeatureOperat | of an associated feature type GF_Operation::triggeredByValues
ion must implement Of; observesValuesOf realizes
GF_Operation::observesValuesOf;
affectsValuesOf realizes
GF_Operation::affectsValuesOf
Subtype of Table B.4 — Property type — — — —
FC_PropertyType
5.1 | Attribute name and parameters for this M 1 Character -
Bignature operation. It may contain String
optional returned parameters.
This signature is usually
derived from the
formalDefinition. The signature
of an operation must be
unique. This is the equivalent
of the UML signature.
5.2 [ Attribute formal description of the (0] 1 Character —
ormalDefinition behaviour of the member, String
expressed in the symbol set
defined by
FC_FeatureCatalogue::functio
nalLanguage; involves
operational parameters, and
interactions with other
members of the feature type.
5.3 | Role specifies attribute which may (@] N FC_Bound —
riggeredByValues | trigger an operation FeatureAtt
Df ribute
5.4 | Role specifies attribute that may be (0] N FC_Bound —
bbservesValuesOf | used as input to perform an FeatureAtt
operation ribute
5.5 [ Role specifies attribute that will be (0] N FC_Bound —
hffectsValuesOf affected by an operation FeatureAtt
ribute
@ M =mandatory; O = optional,
b NI = repeating occurrences:
Table B.6 — Binding
Name/Role e Obligation/ | Maximum .
No. Name Description Condition® | Occurrence Type Constraint
6 Class class that is used to describe the specifics of — — — —
FC_Binding how a property type is bound to a particular
feature type; used as an association class for
the association MemberOf between feature
type and property type
6.1 | Attribute description of how a property type is bound to O 1 CharacterString —
description a particular feature type
a8 O = optional.
© IS0 2005 — All rights reserved 21
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Table B.7 — Constraint

N Obligation/ | Maximum .
No. | Name/Role Name Description Condition® | Occurrence Type Constraint
7 Class class for defining constraints for types — — — —
FC_Constraint
7.1 | Attribute description of the constraint that is being M 1 CharacterString —
description applied
8 M =mandatory.
Table B.8 — Feature attribute
_—n Obligation/ Maximum .
No. Name/Role Name Description Condition® | Occurrence® Type, Constraint
8 Class characteristic of a feature type — — — —+
FC_FeatdreAttribute
Subtype ¢f Table B.4 — Property type — — — —+
FC_PropertyType
8.1 | Attribute numeric or alphanumeric code that O 1 CharacterString —+
code uniquely identifies the feature attribute
within the feature catalogue
8.2 | Attribute unit of measure used for values of this (0] 1 UnitOfMeasure —+
valueMegsurementUnit | feature attribute
8.3 | Attribute permissible values of this feature C/Mandatory if N FC_ListedValue —+
listedValde attribute. If present, then this feature feature attribute
attribute is enumerated (such as with a| valdeType is
code list). If not present, then this not given.
feature attribute is not enumerated.
8.4 | Attribute type of the value of this feature C/Mandatory if 1 TypeName -+
valueTypg attribute; a name from some feature attribute
namespace. Implementations of this listedValue is
International Standard shall'specify empty.
which namespace impleméntation is to
be used. One possibility is the URI
(RFC 2396)l61.

a8 O = optiongl; C = conditional.

b N = repealing occurrences.
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L Obligation/ | Maximum .
No.| Name/Role Name Description Condition? | Occurrence Type Constraint
9 Class role of the feature association — — — roleName =
FC_AssociationRole | FC_AssociationRole::relation. FC_PropertyType::memberNam
e; FC_PropertyType::cardinality
realizes
GF_AssociationRole::cardinality
Subtype of Table B.4 — Property type — — — —
FC_PropertyType
9.1 ttribute TTamber of instances of the vt f Muttipticity titratvatoe =10
Cardinality feature type that can act in
this role relative to a single
instance of the target feature
type of the association
9.2 | Attribute type of association role, M 1 FC_RoleType | Ihitial value = 1 (Jordinary")
ype indicating whether this role
acts as a “is part of” or “is a
member of” semantics.
9.3 | Attribute indicates if the instances of M 1 Boolean Initial value = FALSE
sOrdered this association role within the
containing feature instance
are ordered or not, with
FALSE = not ordered” and
TRUE = “ordered”.
If TRUE, the
FC_PropertyType::definition
shall contain an explanation
of the meaning of the order.
9.4 | Attribute indicates whether this role is M 1 Boolean Initial value = TRUE
sNavigable navigable from the source
feature to the target feature of
the association
9.5 |Role relation of which this M 1 FC_Feature —
elation association role is a part Association
9.6 [Role type of the target value of this M 1 FC_Feature —
alueType association (fole Type
8 M = mandatory.
Table B.10 — Role type code list
No. Name Domain Code Description
10 Class — code list for the classification of roles
FC_RoleType
TO.T [ordinary T Indicates an ordinary association
10.2 | aggregation 2 indicates a UML aggregation (part role)
10.3 | composition 3 indicates a UML composition (member role)

© 1SO 2005 - All rights reserved
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Table B.11 — Listed value

o Obligation/ | Maximum .
No. | Name/Role Name Description Condition? | Occurrence Type Constraint
11 Class value for an enumerated feature — — — —
FC_ListedValue attribute domain, including its codes
and interpretation
11.1 | Attribute descriptive label that uniquely M 1 CharacterString —
label identifies one value of the feature
attribute
11.2 | Attribute numeric or alphanumeric code (such (0] 1 CharacterString —
code as-a-country-codeH-that-uniquely
identifies this value of the feature
attribute
11.3 | Attribute definition of the attribute value in a (6] 1 CharacterString —
definition natural language. 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.
11.4 |Role role that links this instance to the (0] 1 FC, DefirlitionReference —
definitiorlReference [ source of its definition
a8 M= mandatory; O = optional.
Table B.12 — Feature association
A Obligation/y| Maximum
Namg/Role Name Description Conditioh? | Occurrenceb Type Constra|nt
12 Class relationship that links instances — — — —
FC_FeafureAssociation | of this feature type with
instances of the same or of a
different feature type.
The memberOf-linkBetween
association in the General
Feature Model is nét-directly
implemented here since it can
be easily derived)from
combining/thie Role and
MemberOf. associations.
Subtype[of Table’B.2 — Feature type — — — —
FC_FeafureType
12.1 |Role roles that are a part of this M N FC_AssociationRole | Aggregation
role association
a8 M= mandtory;
b N= repeafing.occurrences.
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Table B.13 — Definition source
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o Obligation/ | Maximum .
No. Name/Role Name Description Condition? | Occurrence® Type Constraint
13 Class class that specifies the source of a — — — —
FC_DefinitionSource | definition
13.1 | Attribute actual citation of the source, M 1 1ISO 19115 —
source sufficient to identify the document Metadata::
and how to obtain it Cl_Citation
@ M= mandatory.
Table B.14 — Definition reference
e Obligation/ | Maximum .
No. Name/Role Name Description Condition? | Occurrence Type Constraint
14 Class class that links a data instance — — — —
FC_DefinitionReference | to the source of its definition
14.1 | Attribute additional information to help (0] 1 CharacterString —
sourceldentifier locate the definition in the
source document. The format
of this information is specific to
the structure of the source
document.
14.2 | Role role that links this definition M 1 FC_DefinitionSource —
definitionSource reference to the citation for the
source document
@ M = mandatory; O = optional.
Table'B:15 — Bound feature attribute
—_n Obligation/ | Maximum .
No. Name/Role Name Description Condition@ | Occurrence Type Constraint
15 |Class class that represents an — — — —
FC_BoundFeatureAttribute”|association between a
particular feature type and a
particular property type, in
order that operational effect
information may be supplied
for feature operations
15.1 |Role feature type involved in the M 1 FC_FeatureType —
featureType binding
15.2 | Role property type involved in the M 1 FC_FeatureAttribute —
attribute binding
8 M = mandatory.
© 1SO 2005 - All rights reserved 25
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Figure B.1 — Conceptual model of a feature catalogue
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Feature cataloguing examples

Introduction
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A feature catalogue contains its .identification and contact information, and definition of som
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FC_H
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Dictig
FC_[

annex presents examples of the functionality of the feature catalogue template presented
e examples are not intended to satisfy the needs of any particular application, or ¢o~be
rehensive in any other sense. They are intended merely to illustrate aspects of the form a
(O-conformant feature catalogue.

of the examples are based on the Digital Geographic Information Exehange Standa
n 2.1051. DIGEST Part 4 specifies the Feature and Attribute Coding Catalogue (FACC)

bs and concepts, including those which are not necessarily visible ‘or ‘have tangible physiq
bce). It does not specify the delineation or geometry of features, and’is intended to be inde
vel of resolution (scale), representation, or portrayal.

re operations have been formally defined using the Gofer.functional programming language
er to illustrate associations between objects, each objéct has been assigned an identity whqg
bed as a pointer. This mimics the common mechanism in object-oriented programming la

n key mechanism in relational databases, the XPointer mechanism in XML, and the URI n
P[6]. Unused optional elements are omitted from the examples.

Feature catalogue

e types with other information necessary for those definitions. Table C.1 illustrates

FACC does not include definitions for all feature attribute list values; in some cases the IHO
nary may bey‘used as a source for these missing definitions. Table C.2 illustrates
efinitionSourCe (Table B.13) for the example feature catalogue.

in Annex B.
complete or
hd content of

'd (DIGEST)
The FACC

fies features, attributes, and attribute domain values. It provides thejmeans for denoting real-world

al form (e.g.
bendent from

71
se value can
nguages, the
hechanism in

e number of
a populated

eatureCatalogue (Table B.1) based on the FACC, edition 2.1. Only one of the contained fegture types is
illustriated; in addition, thereis one feature association (see C.4) in this example feature catalogug.

Hydrographic
a populated
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Table C.1 — Example feature catalogue

Class FC_FeatureCatalogue (identity = 1)

Attribute FC_FeatureCatalogue.name

“Digital Geographic Information Exchange Standard (DIGEST) Feature and
Attribute Coding Catalogue (FACC)”

Attribute FC_FeatureCatalogue.scope

“Hydrography”

“Ports and Harbours”

“Transportation Networks”

Attribute FC_FeatureCatalogue.fieldOfApplication

“Military Engineering”

“Mearrt Nariaatian
viatteNavgaton

Attribute FC_F¢atureCatalogue.versionNumber

“ 1

Attribute FC_F¢atureCatalogue.versionDate

2000-09-30

Attribute FC_F¢atureCatalogue.producer

Class ISO 19115 Metadata:: Cl_ResponsibleParty

individualName

“John Q. Public”

organisationName

“US National Geospatial-Intelligence Agency (NGA)”

contactinfo

Class ISO 19115 Metadata:» Cl_ Contact

phone Class 1SO,19115 Metadata:: Cl_Telephon¢g

voice “1 703 xxx xxxx”

facsimile "1 703 xxx xxxx”

address [|'‘Class ISO 19115 Metadata:: ClI_Address

deliveryPoint “12310 Sunrise Vallpy
Drive”

city “Reston”

administrativeArea “Virginia”

postalCode “20191-3449”

country “USA”

electronicMailAddress | “PublicJQ@nga.mil’

role

007 (pointOfContact)

Attribute
FC_FeatureCatalogue.functionalLanguage

“Gofer”

Role FC_FeatureCatalogue.feature T{pe

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

Role FC_FeatureCatalogue.féatureType

FC_FeatureType (identity = 22)

Role FC_FeatureCatalogue:definitionSource

FC_DefinitionSource (identity = 2)

32
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Table C.2 — Example definition source

Class FC_DefinitionSource (identity = 2)

Attribute FC_DefinitionSource.source

Class ISO 19115 Metadata::Cl_Citation

Title "International Hydrographic Organization (IHO) Hydrographic
Dictionary, Part |, Volume | English”

Date Class ISO 19115 Metadata::Cl_Date
date 1994
dateType 02 (publication)

Edition “Fitth”™

citedResponsibleParty Class ISO 19115 Metadata::Cl_ResponsibleParty

organisationName “International Hydrograghic Bureau”
role 11 (publisher)
otherCitationDetails “Special publication No. 32"

C.3 [Feature types and feature attributes

C.3.1 The ‘depth’ of a ‘mine’

Featdre types are classes of real world phenomena withqcommon properties. The example featy
contgins many feature types, represented using FC_FkeatureType (Table B.2). Table C.3 illustr
featufe type; it includes a definition, code, and is notan abstract feature type. It also has an alias.

Table C.3 — Example feature type ‘mine’

re catalogue
btes a ‘mine’

Clasg FC_FeatureType (identity = 3)

Attriblite FC_FeatureType.typeName

“Mine”

Attribite FC_FeatureType.definition

"An excavation made in the earth for the purpose of extracting natural [deposits. (See

also AQ090.)"
Attribpite FC_FeatureType.code “AA010”
Attribpite FC_FeatureType.isAbstract FALSE

Attribpite FC_FeatureType.aliases

“Extraction mine”

Role FC_FeatureType:featureCatalogue

FC_FeatureCatalogue (identity = 1)

Role FC_Featurelype.carrierOfCharacteristics | FC_FeatureAttribute (identity = 4)

FC_Binding (identity = 6)

© 1SO 2005 - All rights reserved
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The example feature catalogue includes the feature attribute ‘depth’. Table C.4 illustrates its representation
using FC_FeatureAttribute (Table B.8); it is real-valued and measured in the unit ‘metre’.

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

Class FC_Feat

ureAttribute (identity = 4)

Attribute FC_PropertyType.memberName

“Depth”

Attribute FC_Property Type.definition

“Distance measured from the highest point at surface level to the lowest point
of the feature below the surface.”

Attribute FC_PropertyType.cardinality

1

Role FC_Propq

rtyType.featureType

FC_FeatureType (identity = 3)

FC_Binding (identity = 6)

Role FC_Propdg

rtyType.constrainedBy

FC_Constraint (identity = 5)

Attribute FC_F¢atureAttribute.code

“DEP”

Attribute FC_F¢atureAttribute.valueMeasurementUnit | “Metre”

Attribute FC_F¢atureAttribute.valueType

Real

The measur¢gment of the value of the ‘depth’ feature attribute is constrainedyas to direction of measurement.

Table C.5lly

strates how this information is represented using a FC_Constraint (Table B.7).

Table C.5 — Example feature attribute constraint

Class FC_Constraint (identity = 5)

Attribute FC_Cpnstraint.description

“Positive values represent distance below the reference point from which the
measurement is made.”

Although independently specified, the ‘depth’ feature attribute has restricted semantics when bound tp the
‘mine’ featune type. Table C.6 illustrates the.representation of its restricted semantics using FC_Bihding

(Table B.6).

Table C.6 — Example feature attribute binding

Class FC_Bing

ing (identity = 6)

Attribute FC_B

nding.description

“The starting point for the measurement of distance is the primary mine entrancg at
surface level.”

C.3.2 The

classification’ of a ‘berthing structure’

The example feature catalogue also includes a ‘berthing structure’ feature type (illustrated in Table C.7) and a
‘pier/wharf/quay classification’ feature attribute (illustrated in Table C.8). 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.11) and are illustrated in Tables C.9, C.10, C.12, C.14, C.16, C.17 and C.18.

34
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Table C.7 — Example feature type ‘berthing structure’

Class FC_FeatureType (identity = 7)

Attribute FC_FeatureType.typeName

“Berthing Structure”

Attribute FC_FeatureType.definition

“A fixed (not afloat) artificial structure attached to a shore and normally used for
berthing and protection of vessels.”

Attribute FC_FeatureType.code

“BB999”

Attribute FC_FeatureType.isAbstract

FALSE

Role FC_FeatureType.featureCatalogue

FC_FeatureCatalogue (identity = 1)

Role Fe—esat T Y Jal N $ocial
C_reamareTrypercarterorcraratterniStutS

EC = vy Dddet Licl b — O
FE—FeatureAttribute(identity="-y

FC_Binding (identity = 19)

Table C.8 — Example feature attribute with listed values

Clasg FC_FeatureAttribute (identity = 8)

Attribpite FC_Property Type.memberName

“Pier/Wharf/Quay Classification”

Attribite FC_Property Type.definition

“Classification of decked berthing-structure, based on configurafion and
structure.”

Attribpite FC_Property Type.cardinality

1

Role FC_PropertyType.featureType

FC_FeatureType (identity = 7)

FC_Binding, (identity = 19)

Attribyite FC_FeatureAttribute.code

“PWC”

Attribite FC_FeatureAttribute.listedValue

FC_ListedValue (identity = 9)

FC)ListedValue (identity = 10)

FC_ListedValue (identity = 12)

FC_ListedValue (identity = 14)

FC_ListedValue (identity = 16)

FC_ListedValue (identity = 17)

FC_ListedValue (identity = 18)

Not gll of the listed*values have definitions; in three cases (Tables C.10, C.12 and C.14), the definitions are
locatgd outside. 'of the feature catalogue and are found in the source document previously| specified in

Tablg C.2. Tables C.11, C.13 and C.15

illustrate the representation, using FC_DefinitionReference

(Table B.14)-of the additional citation information necessary to locate each listed value definition jn the source

document:

Table C.9 — Example feature attribute listed value ‘unknown’

Class FC_ListedValue (identity = 9)

Attribute FC_ListedValue.label

“Unknown”

Attribute FC_ListedValue.code

“0?

Attribute FC_ListedValue.definition

“The attribute value is missing.”

© 1SO 2005 - All rights reserved
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Table C.10 — Example feature attribute listed value ‘pier’

Class FC_ListedValue (identity = 10)

Attribute FC_ListedValue.label

“Pier”

Attribute FC_ListedValue.code

wq

Role FC_ListedValue.definitionReference

FC_DefinitionReference (identity = 11)

Table C.11 — Example feature

attribute listed value definition reference ‘pier’

Class FC_DefinitionReference (identity = 11)

Attribute FC_DgfinitionReference.sourceldentifier

“3833, pier’?

Role FC_DefintionReference.definitionSource

FC_DefinitionSource (identity = 2)

a

“A long, ngrrow structure extending into a water body to afford a berthing place for vessels or to serve as a promenade.”

Table C.12 — Example feature attribute listed value ‘wharf’

Class FC_ListpdValue (identity = 12)
Attribute FC_LigtedValue.label “Wharf”
Attribute FC_LigtedValue.code “2"

Role FC_ListedValue.definitionReference

FC_DefinitionReferenceqidentity = 13)

Table C.13 — Example feature attribute listed value definition reference ‘wharf’

Class FC_DefinitionReference (identity = 13)

Attribute FC_DegfinitionReference.sourceldentifier

“6985, wharf'@

Role FC_DefintionReference.definitionSource

FC_DefinitionSource (identity = 2)

a

“A structure serving as a berthing place forvessels.”

Table\€.14 — Examp

le feature attribute listed value ‘quay’

Class FC_ListpdValue (identity-= 14)

Attribute FC_LigtedValue.labél “Quay”

Attribute FC_LigtedValue.code “3”

Role FC_ListedValde.definitionReference | FC_DefinitionReference (identity = 15)

Table C.15 — Example feature

attribute listed value definition reference ‘quay’

Class FC_DefinitionReference (identity = 15)

Attribute FC_DefinitionReference.sourceldentifier

“4125, quay” @

Role FC_DefinitionReference.definitionSource

FC_DefinitionSource (identity = 2)

a8  “A wharf approximately parallel to the shoreline and

shore. It is usually of solid construction, as contrasted wit

accommodating vessels on one side only, the other side being attached to the

h the open pile construction usually used for piers.”

36
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Table C.16 — Example feature attribute listed value ‘unpopulated’

10:2005(E)

Class FC_ListedValue (identity = 16)
Attribute FC_ListedValue.label “Unpopulated”
Attribute FC_ListedValue.code “997”

Attribute FC_ListedValue.definition

“The attribute value exists, but due to policy considerations it cannot be given.”

Table C.17 — Example feature attribute listed value ‘not applicable’

Clasg FC_ListedValue (identity = 17)

Attribpite FC_ListedValue.label “Not applicable”

Attribyite FC_ListedValue.code “998”

Attribite FC_ListedValue.definition “No attribute value in the range of possible attribute values is apgplicable.”

Table C.18 — Example feature attribute listed value ‘other’

Clasg FC_ListedValue (identity = 18)
Attribpite FC_ListedValue.label “Other”
Attribyite FC_ListedValue.code “999”
Attribite FC_ListedValue.definition “The attribute value cannot be given for some reason other than it is ‘multiple’,
‘not applicablée’, “unknown’, or ‘unpopulated’.”
The |optional FC_Binding.description illustrated in Table C.19 is left empty to emphasize that the
‘pier/wharf/quay classification’ feature attribute does not have restricted semantics when Hound to the
‘berthing structure’ feature type.
Table C.19.— Example empty feature attribute binding
Clasg FC_Binding (identity = 19)
Attribpite FC_Binding.description
C.4 [Feature associations and association roles
Featdre associations are relationships that link instances of a feature type with instances of the same or of a

differ|

ent-feature type. The feature types have specific roles in the association. The example featt

re catalogue

contaims—the—‘stacked o —association, Tefatingthetwo feature types—road—and—bridge’ —These

are il

lustrated in Tables C.20 and C.21, respectively.
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Table C.20 — Example feature type ‘road’

Class FC_FeatureType (identity = 20)

Attribute FC_FeatureType.typeName

“Road”

Attribute FC_FeatureType.definition

“An open way maintained for vehicular use.”

Attribute FC_FeatureType.code

“AP030”

Attribute FC_FeatureType.isAbstract

FALSE

Role FC_FeatureType.featureCatalogue

FC_FeatureCatalogue (identity = 1)

Role FC_FeatureType.carrierOfCharacteristics

FC_FeatureAssociationRole (identity = 23)

FC_Binding (unspecified in this example)

Table C.21 — Example feature type ‘bridge’

Class FC_FeatureType (identity = 21)

Attribute FC_F

patureType.typeName

“Bridge” @

Attribute FC_F

bature Type.definition

“A man-made structure spanning and providing passage over a body of W
depression, or other obstacles.”

ater,

Attribute FC_F

batureType.code

“AQ040”

Attribute FC_F

patureType.isAbstract

FALSE

Role FC_FeatureType.featureCatalogue

FC_FeatureCatalogue (identity = 1)

Role FC_Featuy

re Type.carrierOfCharacteristics

FC_FeatureAssociationRole (identity = 24)

FC_Binding (unspecified in this example)

@ More prec

sely, FACC edition 2.1 names this feature type as “Bridge/Overpass/Viaduct”.

Table C.22 il
(Table B.12)

ustrates the representation of the('stacked on’ feature association using FC_FeatureAssoc|

Table C.22 -—— Example feature association ‘stacked on’

ation

Class FC_FeatureAssociation (identity(=22)

Attribute FC_F

patureType.typeName

“Stacked On”

Attribute FC_F

bature Type.definition

“An object is over another object.”

Attribute FC_F

batureTypeicode

“101”

Attribute FC_F

pature Type.isAbstract

FALSE

Role FC_Featy

reType.featureCatalogue

FC_FeatureCatalogue (identity = 1)

Role FC_FeatureAssociation.role

FC_AssociationRole (identity = 23)

Role FC_Featu

reAssociation.role

FC_AssociationRole (identity = 24)
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The ‘stacked on’ feature association has two association roles, represented using FC_AssociationRole
(Table B.9), illustrated in Tables C.23 and C.24. The ‘over’ role pertains to the ‘road’ feature type. The role
cardinality is zero or more, and any bridges traversed by the road are ordered.

Table C.23 — Example association role ‘over’

Class FC_AssociationRole (identity = 23)

Attribute FC_PropertyType.memberName

“Over”

Attribute FC_Property Type.definition

“Bridges which this road crosses over. Within the road, the ordering of
crossings reflects the order in which the crossings would be made if one
traversed the road.”

Role FC_PropertyType.featureType

FC_FeatureType (identity = 20)

Attribpite FC_AssociationRole.cardinality

“g,

Attriblite FC_AssociationRole.type

FC_RoleType.ordinary

Attribite FC_AssociationRole.isOrdered

TRUE

Attribjite FC_AssociationRole.isNavigable

TRUE

Role FC_AssociationRole.relation

FC_FeatureAssociation (identity =.22)

Role FC_AssociationRole.valueType

FC_FeatureType (identity = 21)

The ‘under’ role pertains to the ‘bridge’ feature type; since at mast only a single road crosses eag
road crossed by the bridge is not ordered and the role cardinality is zero or one. For both roles o
on’ fgature association, its type is that of an ordinary association (FC_RoleType: Table B.10).

Table C.24 — Example association role ‘under’

h bridge, the
the ‘stacked

Clasg FC_ AssociationRole (identity = 24)

Attribjite FC_PropertyType.memberName

“Under”

Attriblite FC_Property Type.definition

“Roads which cross this bridge.”

Role FC_PropertyType.featureType

FC_FeatureType (identity = 21)

Attribite FC_AssociationRole.cardinality:

“0..1”

Attriblite FC_AssociationRole.type

FC_RoleType.ordinary

Attribite FC_AssociationRoleysOrdered

FALSE

Attribjite FC_AssociationRol€.isNavigable

TRUE

Role FC_AssociationRole.relation

FC_FeatureAssociation (identity = 22)

Role FC_AssociatiohRole.valueType

FC_FeatureType (identity = 20)
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C.5 Inher

itance relations

Inheritance relations are relationships that link a more generalized feature type (supertype) with a more
specialized feature type (subtype). The example feature catalogue contains the ‘is a’ inheritance relation,
relating the two feature types ‘building’ and ‘lighthouse’. These feature types are illustrated in Tables C.25 and
C.26, respectively.

Table C.25 — Example feature type ‘building’

Class FC_FeatureType (identity = 25)

Attribute FC_FgatureType-typeName “Building”

Attribute FC_F¢atureType.definition “A relatively permanent structure, roofed and usually walled and designed for

some particular use. (See also AL100)”

Attribute FC_F¢atureType.code “AL015”

Attribute FC_F¢atureType.isAbstract FALSE

Role FC_FeatureType.inheritsTo FC_FeaturelnheritanceRelation (identity = 27)

Role FC_FeatureType.featureCatalogue FC_FeatureCatalogue (identity = 1)

Table C.26 — Example feature type ‘lighthouse’

Class FC_FeatureType (identity = 26)

Attribute FC_F¢atureType.typeName “Lighthouse”

Attribute FC_F¢atureType.definition “A distinctive structure exhibiting light(s) designed to serve as an aid to

navigation. (See also BC040)”

Attribute FC_F¢atureType.code “BC050”

Attribute FC_F¢atureType.isAbstract FALSE

Role FC_FeatureType.inheritsFrom FC\FeaturelnheritanceRelation (identity = 27)

Role FC_FeatureType.featureCatalogue FC_FeatureCatalogue (identity = 1)
An instance [of a ‘lighthouse’ feature_type is also an instance of a ‘building’ feature type; feature propgrties,
feature assofiations, and feature-oOperations that apply to the ‘building’ feature type in the example fdature
catalogue also apply to the ‘lighthouse’ feature type. Table C.27 illustrates the representation of the|[‘is a’

inheritance r

plation using FC InheritanceRelation (Table B.3).

Table C.27 — Example inheritance relation ‘is a’

Class FC_InhgritanceRelation (identity = 27)

Attribute FC_In|

hetitanceRelation.name

s »

IS a

Attribute FC_InheritanceRelation.description

“An object is classified as a specialization of another object.”

Attribute FC_InheritanceRelation.uniquelnstance

TRUE

Role FC_Inheri

tanceRelation.subtype

FC_FeatureType (identity = 26)

Role FC_Inheri

tanceRelation.supertype

FC_FeatureType (identity = 25)
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C.6 Feature operations

Feature operations specify the behaviour of feature types. The example feature catalogue contains the ‘raise
dam’ feature operation as a property of the ‘dam’ feature type. The semantics of the ‘raise dam’ feature
operation are dependent on feature attributes of the ‘watercourse’ and ‘reservoir feature types. The
representation of these feature types and their feature attributes are illustrated in the following tables.

Tables C.28, C.29, and C.30 illustrate the specification of the ‘dam’ feature type and its ‘dam height’ and
‘maximum height’ feature attributes, respectively. The ‘dam’ has two aliases, and both of its feature attributes
are positive real-valued and measured in the unit ‘metre’.

Table C.28 — Example feature type ‘dam’

Clasg FC_FeatureType (identity = 28)

Attriblite FC_FeatureType.typeName “Dam”

Attribpite FC_FeatureType.definition “Barrier constructed across a watercourse to control the level or|flow of water
in the watercourse or the level of water in a‘reservoir.”

Attribpite FC_FeatureType.code “359”

Attribfite FC_FeatureType.isAbstract FALSE

Attribpite FC_FeatureType.aliases “Barrage”
“Weir”

Role FC_FeatureType.featureCatalogue FC_FeatureCatalogue'(identity = 1)

Role FC_FeatureType.carrierOfCharacteristics FC_FeatureAttribute (identity = 29)

FC_Binding(unspecified in this example)

Role FC_FeatureType.carrierOfCharacteristics FC_FeatureAttribute (identity = 30)

FC. Binding (unspecified in this example)

Role FC_FeatureType.carrierOfCharacteristics FC_FeatureOperation (identity = 36)

FC_Binding (unspecified in this example)

Table C.29 — Example feature attribute ‘dam height’

Clasg FC_FeatureAttribute (identity = 29)

Attribpite FC_Property Type.memberName “Dam height”

Attribite FC_PropertyType.definition “Vertical distance from the base of a dam to the level where water spills over
its top.”

Attribpite FC_Property Type.cardinality 1

Role FC_PropertyType.featureType FC_FeatureType (identity = 28)
FC—Binding-(trspescfiednthis-example)—m8

Attribute FC_FeatureAttribute.code “damHeight”

Attribute FC_FeatureAttribute.valueMeasurementUnit | “Metre”

Attribute FC_FeatureAttribute.valueType Positive real

© IS0 2005 — All rights reserved 41


https://standardsiso.com/api/?name=7000541b582b0ac435ea4e484c549f0b

ISO 19110:2005(E)

Table C.30 — Example feature attribute ‘maximum height’

Class FC_FeatureAttribute (identity = 30)

Attribute FC_PropertyType.memberName

“Maximum height”

Attribute FC_Property Type.definition

»

“Maximum possible dam height.

Attribute FC_Property Type.cardinality

1

Role FC_PropertyType.featureType

FC_FeatureType (identity = 28)

FC_Binding (unspecified in this example)

Attribute FC_FeatureAttribute.code “maxHeight”
Attribute FC_FeatureAttribute.valueMeasurementUnit | “Metre”
Attribute FC_F¢atureAttribute.valueType Positive real

Tables C.31
attribute, res
measured in|the unit ‘metre’.

and C.32 illustrate the specification of the ‘reservoir’ feature type and its ‘reservoir depth’ fe
pectively. The ‘reservoir’ has a single alias, and its feature attribute is positive real-valued and

Table C.31 — Example feature type ‘reservoir’

ature

Class FC_FeatureType (identity = 31)

Attribute FC_F¢atureType.typeName

“Reservoir”

Attribute FC_F¢atureType.definition

"Natural or artificial pond o lake used for the storage and regulation of w4

—

er.’

Attribute FC_F¢atureType.code

“765”

Attribute FC_F¢atureType.isAbstract

FALSE

Attribute FC_F¢atureType.aliases

“Storage pond”

Role FC_FeatureType.featureCatalogue

FC_FeatureCatalogue (identity = 1)

Role FC_FeatureType.carrierOfCharacteristics

FE€_FeatureAttribute (identity = 32)

FC_Binding s

Table C.32 .— Example feature attribute ‘reservoir depth’

Class FC_FeatureAttribute (identity =.82)

Attribute FC_PfopertyType.memberName

“Reservoir depth”

Attribute FC_Property Type.définition

“Maximum vertical distance from the water surface to the bottom of a
reservoir.”

Attribute FC_Property Type.cardinality

1

Role FC_Prop rl'yT\J/pn featl |rnT\J/pn

EC FeatureTvpe (identity = 31)
— J™ AY J 7

FC_Binding (unspecified in this example)

Attribute FC_FeatureAttribute.code

“reservoirDepth”

Attribute FC_FeatureAttribute.valueMeasurementUnit

“Metre”

Attribute FC_FeatureAttribute.valueType

Positive real

Tables C.33, C.34 and C.35 illustrate the specification of the ‘watercourse’ feature type and its ‘stream depth’

and ‘stream flow’ feature attributes, respectively. The ‘reservoir’ has five aliases. While the ‘stream depth

feature attribute is positive real-valued and measured in the unit ‘metre’, the ‘stream flow’ feature attribute is
positive integer-valued and measured in the unit ‘cubic metres per second’.
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Class FC_FeatureType (identity = 33)

Attribute FC_FeatureType.typeName

“Watercourse”

Attribute FC_FeatureType.definition

“Way or course through which water may or does flow.”

Attribute FC_FeatureType.code

“1470”

Attribute FC_FeatureType.isAbstract

FALSE

Attribute FC_FeatureType.aliases

“Brook”

“Kill”

“River”

“Seaway”

“Stream”

Role

FC_FeatureType.featureCatalogue

FC_FeatureCatalogue (identity = 1)

Role

FC_FeatureType.carrierOfCharacteristics

FC_FeatureAttribute (identity = 34)

FC_Binding (unspecified in this example)

Role

FC_FeatureType.carrierOfCharacteristics

FC_FeatureAttribute (identity = 35)

FC_Binding (unspecified in this example)

Table C.34 — Example feature attribute ‘stream depth’

Clasg

FC_FeatureAttribute (identity = 34)

Attrib

ite FC_PropertyType.memberName

“Stream/depth”

Attrib

ite FC_Property Type.definition

“Maximum vertical distance from the water surface to the botton.

Attrib

ite FC_Property Type.cardinality

1

Role

-C_PropertyType.featureType

FC_FeatureType (identity = 33)

FC_Binding (unspecified in this example)

Attribyite FC_FeatureAttribute.code “streamDepth”
Attribjite FC_FeatureAttribute.valueMeasurementUnit | “Metre”
Attribpite FC_FeatureAttribute, valueType Positive real

Table C.35 — Example feature attribute ‘stream flow’

Clasg

FC_FeatureAttribute (identity = 35)

Attrib

ite-FC_PropertyType.memberName

“Stream flow”

Attribute FC_Property Type.definition

“Quantity of water flowing per unit of time.

Attribute FC_PropertyType.cardinality

1

Role FC_PropertyType.featureType

FC_FeatureType (identity = 33)

FC_Binding (unspecified in this example)

Attribute FC_FeatureAttribute.code

“streamFlow”

Attribute FC_FeatureAttribute.valueMeasurementUnit

“Cubic metres per second”

Attribute FC_FeatureAttribute.valueType

Positive integer
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