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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Difectives, Part 2 ([see www.iso.org/directives).

[SO draws
patent(s).

rights in r¢
patent(s) ¢

attention to the possibility that the implementation of this document may invelve'thg use of (a)
SO takes no position concerning the evidence, validity or applicability of any’claithed patent
pspect thereof. As of the date of publication of this document, ISO had notreceived nfotice of (a)
fhich may be required to implement this document. However, implementers are caufioned that

this may n
WWW.iS0.0

bt represent the latest information, which may be obtained from the patent database {

Any trade
constitute

For an exp
related to
Organizati

This document was prepared by Technical Committee 1SO/TC 211, Geographic information/Ge

collaborati

g /patents. ISO shall not be held responsible for identifying any or,all. such patent righ

name used in this document is information given for the convenience of users an
an endorsement.

anation of the voluntary nature of standards, the meaning of ISO specific terms and e
conformity assessment, as well as information about ISO's adherence to the W
bn (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/fore

wvailable at
S.

d does not

Xpressions
prld Trade
word.html.

on with the European Committee for Standardization (CEN) Technical Committee C]

omatics, in
KN/ TC 287,

Geographid Information, in accordance with the Agreement on technical cooperation between I§0 and CEN
(Vienna Agreement).
This second edition cancels and replaces thie-first edition (ISO 19103:2015), which has been fechnically
revised.
The main dhanges are as follows:
— conformance to UML 2.5.1 has‘been improved;
— the UML profile hasbeen improved and the stereotypes Leaf, CodeList and Union [have been
deprecated;
— thg collectiomdata types, the name data types, the extension data types and data type Any have been
removed;
— alignment& with the data types described in ISO/IEC 11404:2007, Clause 8 and Clause 1) has been
improyéd;

modelled in another conceptual schema language have been removed;

the normative references have been updated, in particular:

the conformance classes for conceptual schemas modelled in UML 1.x and for conceptual schemas

— addition of UML 2.51 and removal of ISO/IEC 19505-2:2012 (equivalent to UML 2.4.1,

Su

perstructurel4l);

— removal of the Object Constraint Language (OCL) specification.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document is concerned with the adoption and use of a conceptual schema language (CSL) for developing
computer-interpretable models, or schemas, of geographic information. Standardization of geographic
information requires the use of a formal CSL to specify unambiguous schemas that can serve as a basis for
data interchange. An important goal of the ISO 19100 family of documents is to create a framework in which
data interchange and service interoperability can be realized across multiple implementation environments.
The adoption and consistent use of a CSL to specify geographic information is of fundamental importance in
achieving this goal.

There are two aspects to this document. First, a CSL is selected that meets the requirements for rigorous
representation of geographic information. Several CSLs exist, of which two predominate in the geographic

domain: th|
hand, and

Schema (R
by the Wot
has prover
and it has

specificati

e Unified Modeling Language (UML), specitied by the Object Management Group (OMG)
the combination of the three Semantic Web specifications, the Resource Description |
PES), the Web Ontology Language (OWL) and the Shapes Constraint Language (SHACL
1d Wide Web Consortium (W3C), on the other hand. It was decided to continue using
its capability within the ISO 19100 family of documents, it supports a medel-drive
h standardized graphical notation. This document identifies a subset ofUML as the
bn of conceptual schemas. It also specifies a UML profile for the-specification of

schemas,

a
thatarea {;sis for achieving the goal of interoperability. In addition, this dectiment defines a set g
type definitions for use in conceptual schemas.

One goal o
provide a |
basis for c

This docul
informatio
described 1§

In accorda
of ISO and
General Cd
2003 pass¢
or a comm
the langua

decimal paint always to be used, forall languages. That practice is used throughout this documer

The name
WWW.iS0.0

d it specifies provisions on how to use UML and the UML profile’to-Create conceptu

F the ISO 19100 family of documents using conceptual schemas specified in UML is th
asis for model-based mapping to encoding schemas like those defined in ISO 19118, :
eating implementation specifications for implementation profiles for various other env

ment describes the general metamodel for the‘use of UML in the context of ISO
n documents. Aspects specifically dealing swith the modelling of application sc
n ISO 19109.

nce with the ISO/IEC Directives, Part*2;©2021, Principles and rules for the structure a

nference on Weights and Measures (Conférence Générale des Poids et Mesures) at its
d unanimously the following resolution: “The decimal marker shall be either a point
h on the line.”[2] In practice;.the choice between these alternatives depends on custon
be concerned. In the technical areas of geodesy and geographic information it is custon|

and contact infermation of the maintenance agency for this document can bg
'g/maintenance agencies.

on the one
‘ramework
, specified
r UML as it
h approach
CSL for the
conceptual
Al schemas
f core data

it they will
s well as a
ironments.

beographic
hemas are

nd drafting

(EC documents, in International Stapdards the decimal sign is a comma on the line. However, the

meeting in
on the line
hary use in
ary for the
It

b found at
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Geographic information — Conceptual schema language

1 Scope

This document specifies provisions for the use of a conceptual schema language within the context of
modelling geographic information. The chosen conceptual schema language is a subset of the Unified

Modeling Language (UML).

This docun
This docun

The standd

2 Norm

The follow
requireme
the latest ¢

UML 2.5.1:
December

3 Term

For the puj
ISO and IE
ISO On

IEC El¢

3.1
abstract

hent specifies a UML profile for modelling geographic information.
hent specifies a set of core data types for use in conceptual schemas.

rdization target type of this document is conceptual schemas describing-geographic in

ative references

ng documents are referred to in the text in such a way that some’or all of their content
hts of this document. For dated references, only the edition¢ited applies. For undated
dition of the referenced document (including any amendments) applies.

OBJECT MANAGEMENT GROUP (OMG). Unified Modéling Language (UML) [online]. Ve
P017. Available at: https://www.omg.org/spec/UMEy/2.5.1

s and definitions
poses of this document, the following terms and definitions apply.
[ maintain terminology databasesfor use in standardization at the following addresse

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at https://www.electropedia.org/

<informati[>

Note 1 to e
complexity.

Note 2 to e
term “abstr

n technology# filter out detail that is not within the scope of interest

try: Abstraeting facilitates the understanding of the essence of a concept (3.20) and allows f

trysAn act of abstracting is designated as an “abstraction”. In the information technology

formation.

ronstitutes
references,

rsion 2.5.1.

2]

or handling

domain, the

hCtion” also represents concept abstraction (3.4).

3.2

abstract classifier
<UML> classifier (3.16) that has no direct instances (3.42)

Note 1 to entry: UML 2.5.1, 9.2.3.2 requires that every instance of an abstract classifier is an instance of one of its
specializations.

Note 2 to entry: Adapted from UML 2.5.1, 9.2.3.2.

© IS0 2024 - All rights reserved
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abstract schema

conceptual

EXAMPLE
ISO 19107:2

schema (3.23) that is not implementable without further specification

The conceptual schemas for describing the spatial characteristics of geographic entities defined in

019.

Note 1 to entry: An abstract schema can be applied to many domains.

Note 2 to entry: An abstract schema can be realized by an application schema (3.8).

3.4

abstraction

<informati

3.5

abstractio
<UML> def
the same ¢

Note 1 to en

3.6

aggregation

shared agg
<UML> bin
responsibi

Note 1 to en
Note 2 to en

3.7
applicatio

manipulation and processing of data in supportof tser requirements

[SOURCE: ]

3.8
applicatio
conceptual

[SOURCE: I

3.9
associatio|
<UML> ser

Note 1 to en

on technology> result of an act of abstracting (3.1)

n
endency (3.30) that relates two named elements (3.50) or sets of named elements tha
bncept (3.20) at different levels of abstraction (3.45) or from different viewpoints

try: Adapted from UML 2.5.1, 7.7.3.3.

regation
ary association (3.12) that specifies a part-whole relation;{3.58) where the whole dog
ity for the existence of its parts

try: A part can be included in more than one whole simultaneously.

try: Adapted from UML 2.5.1, 9.5.3.

n

SO 19101-1:2014, 4.1.1]

n schema

schema (3.23) for data required by one or more applications (3.7)
SO 19101-1:2014, 4.1.2]

n

try«<An association is also a kind of classifier (3.16).

hantic rélationship (3.63) that can occur between instances (3.42) that have a type (3.70

[ represent

s not have

—r

INA

Note 2 to er

3.10
attribute

Al 1c 1 IO o4 aa - o 4
LIy, AUudpltcua IToliruvmLn 2.5.1, 11.9.95.1.

<UML> property (3.61) owned by a classifier (3.16) other than an association (3.9)

Note 1 to entry: Adapted from UML 2.5.1, 9.5.3.

3.11

behavioural feature

<UML> fea

ture (3.36) that specifies an aspect of behaviour

Note 1 to entry: Adapted from UML 2.5.1,9.9.2.1.

© IS0 2024 - All rights reserved
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binary association
<UML> association (3.9) having two member ends

Note 1 to en
Note 2 to en

3.13

try: UML 2.5.1, 11.5.3.1 permits that the two member ends have the same type (3.70).

try: Adapted from UML 2.5.1, 11.5.3.1.

cardinality
<UML> number of values

EXAMPLE

The cardinality of a collection having three values is three.

Note 1 to en
Note 2 to en

3.14
class
<UML> cla

Note 1 to en

3.15

class diag
<UML> str
interface (3

Note 1 to en

3.16
classifier
<UML> cla

Note 1 to en
Note 2 to en

3.17
code set
code elemdq
code
code list
result of af

EXAMPLE

Note 1 to en

try: Cardinality is a characteristic of a collection.

try: Adapted from UML 2.5.1, 7.5.3.2.

sifier (3.16) of a set of objects (3.54)

try: Adapted from UML 2.5.1, 11.8.3.1.

Fam
licture diagram where the primary symbols in the contefits area are either class (3.14)
.43) symbols, or both

try: Adapted from UML 2.5.1, Annex A.

ssification of instances (3.42) according te their features (3.36)
try: A classifier is a kind of type (3.70).

try: Adapted from UML 2.5.1, 9.2.1.

nt set

plying a coding:scheme to all elements of a coded set
The three-letter representations of airport names.

try;/Theterm “code” also represents the concept defined in ISO 19118:2011, 4.3.

symbols or

[SOURCE: 1

QOI/IF‘(' 2382:2015 2121556 _modified — An additional admitted term “code list” has i

een added,

the definition has been adjusted to use the terms used in Annex H, Note 1 to entry has been converted into
an Example, Notes 2 and 3 to entry have been removed and a new Note 1 to entry has been added.]

3.18
comment
note
<UML> tex

tual annotation that can be attached to a set of elements

Note 1 to entry: Adapted from UML 2.5.1, 7.8.2.1.

© IS0 2024 - All rights reserved
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3.19
composition

<UML> binary association (3.12) that specifies a part-whole relation (3.58) where the whole has responsibility

for the existence of its parts
Note 1 to entry: A part can only be included in at most one whole at a time.
Note 2 to entry: Adapted from UML 2.5.1, 9.5.3.

3.20
concept
unit of knowledge created by a unique combination of characteristics

na a analrlaae

Note 1 to ent ot
influenced By social or cultural background, which

often leads to different categorizations.

Note 2 to entry: This is the concept “concept” as used and designated by the term “concept” in terminology
very differept concept from that designated by other domains such as industrial automation or marketing

[SOURCE: ISO 1087:2019, 3.2.7]

3.21
conceptuadl formalism
set of mod¢lling concepts (3.20) used to describe a conceptual model (3.22)

EXAMPLE Object-oriented modelling.

Note 1 to enftry: One conceptual formalism can be expressed in several€onceptual schema languages (3.24).
[SOURCE: ISO 19101-1:2014, 4.1.4, modified — Examples have’been replaced.]

3.22

conceptuadl model

model (3.48) that defines concepts (3.20) of a universe of discourse (3.72)

Note 1 to enftry: A model can include relations between concepts. A relation is a concept too.

[SOURCE: ISO 19101-1:2014, 4.1.5, modified— Note to entry added.]

3.23
conceptua
formal des

I schema
cription of a conceptual model (3.22)

[SOURCE: ISO 19101-1:2014;:4:1.6]

3.24
conceptudl schema-language

formal language (3:37) based on a conceptual formalism (3.21) for the purpose of representing
schemas (3{23)

EXAMPLE UML. EXPRESS, IDEF1X.

are, however,

work. Itisa

conceptual

Note 1 to entry: A conceptual schema language can be lexical or graphical. Several conceptual schema languages can

be based on the same conceptual formalism.
[SOURCE: ISO 19101-1:2014, 4.1.7]

3.25
constraint

<UML> condition or restriction expressed in natural language (3.52) text or in a machine readable language

for the purpose of declaring some of the semantics of an element or set of elements

Note 1 to entry: Adapted from UML 2.5.1, 7.8.3.1.

© IS0 2024 - All rights reserved
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set of distinct values, characterized by properties of those values, and by operations (3.55) on those values

EXAMPLE

“equal”, “not

The data type “Boolean” with properties “unordered”, “exact” and “non-numeric”, and with operations

» o«
’

and” and “or”.

Note 1 to entry: Properties of data type values are ordered or unordered, exact or approximate, numeric or non-
numeric and, if ordered, bounded or unbounded, as described in ISO/IEC 11404.

[SOURCE: I

3.27
data type

SO/IEC 11404:2007, 3.12, modified — Note to entry and example added.]

<UML> cla
Note 1 to en

3.28
data valug
<UML> ins

Note 1 to en

3.29
definition

bsifier (3.16) whose instances (3.42) are distinguished only by their value

try: Adapted from UML 2.5.1, 10.2.1.

Fance (3.42) of a data type (3.27)

try: Adapted from UML 2.5.1, 7.5.3.2.

representation of a concept (3.20) by an expression that describes it and differentiates it fr

concepts
[SOURCE: I

3.30

dependen
<UML> din
requires of

Note 1 to g
modificatio
either sema

Note 2 to en

3.31
designatic
designator
label

SO 1087:2019, 3.3.1]

LY
ected relationship (3.32) which signifiesthat a single model element or a set of modg
her model elements for their specification or implementation

ntry: A dependency signifies a sdpplier/client relationship (3.63) between model element;
h of a supplier can impact the client model elements. The complete semantics of the client elg
htically or structurally dependernt on the definition (3.29) of the supplier element(s).

try: Adapted from UML 2!5.1, 7.7.1 and 7.8.4.

n

representation of a‘concept (3.20) by a sign which denotes it in a domain or subject

Note 1 to en

try«A'designation can be linguistic or non-linguistic. It can consist of various types of charact

punctuatior

bm related

] elements

where the
ment(s) are

ers, but also

marks such as hyphens and parentheses, governed by domain-, subject-, or language-specific g

onventions.

Note 2 to entry: A designation can be a term including appellations, a proper name, or a symbol.

[SOURCE: I

3.32
directedr

S0 1087:2019, 3.4.1, modified — An additional admitted term “label” has been added.]

elationship

<UML> relationship (3.63) between a collection of source model elements and a collection of target model

elements

Note 1 to entry: Adapted from UML 2.5.1, 7.8.5.1.

© IS0 2024 - All rights reserved
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enumeration
<UML> data type (3.27) whose values are named individually in the model (3.48)

Note 1 to entry: The set of enumeration literals (3.34) owned by an enumeration is ordered.

Note 2 to en

3.34

try: Adapted from UML 2.5.1,10.5.3

enumeration literal
<UML> user-defined data value (3.28) for an enumeration (3.33)

Note 1 to entry: In this case, the user is the modeller.

Note 2 to en

3.35

extension
<UML> ass
a stereotyp

Note 1 to en

3.36
feature
<UML> ch4{

Note 1 to en

3.37
formal lan
language t

Note 1 to en
[SOURCE: 1

3.38
generaliz:
<UML> tax
classifier

Note 1 to e
The more {
classifiers t
more gener
generalizatj
specializati

Note 2 to e7

try: Adapted from UML 2.5.1, 10.5.4.1.

pciation (3.9) which indicates that the properties (3.61) of a metaclass (3.46) ave extend
e (3.65)

try: Adapted from UML 2.5.1,12.4.1.1.

racteristic

try: Adapted from UML 2.5.1, 9.4.3.1.

guage
nat is machine readable and has well-definedssemantics

try: Well-defined semantics will typically beymodel-theoretic semantics.

SO/IEC 21838-1:2021, 3.10]

ition
onomic directed relationship (3.32) between a more general classifier (3.16) and a mg

htry: The more general classifier is called the parent, or the superclass if the classifier is a
pecific classifier.iS)called the child. The generalization is directed from the child to the
hat can be reached by following the generalizations from a given classifier in the direction
 classifiers-are called the classifier’s generalizations. The classifiers that can be reached by f
ons fromd@ given classifier in the direction towards the more specific classifiers are called th
bns.

ed through

re specific

class (3.14).
parent. The
owards the
llowing the
b classifier’s

try: Each instance (3.42) of the specific classifier is also an instance of the general classifier.

The specific

classifier inheritsthefegtires{3-3

aritc tha foatiyroc (2 260 Aftha ymaro gonaral claccifiay
}ef ++ } o o-tHe-here-genera-crasSSsHer:

Note 3 to entry: Adapted from UML 2.5.1,9.2.3.2 and 9.9.7.

3.39
identifier

linguistically independent sequence of characters capable of uniquely and permanently identifying that with
which it is associated

[SOURCE: I

SO 19135-1:2015, 4.1.5]

© IS0 2024 - All rights reserved
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identity
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inherent characteristic of an instance (3.42) that distinguishes it from all other instances

[SOURCE: ISO/IEC/IEEE 24765:2017, 3.1865, modified — The term “property” has been replaced by
“characteristic” in the definition, and the Note to entry has been removed.]

341

inheritance

<information technology> mechanism by which more specific entities incorporate structure and behaviour
defined by more general entities

3.42

instance

individual pntity

Note 1 to|entry: The term “instance” represents the same concept as the term “particular”|defined in
ISO/IEC 21438-1:2021, 3.3.

3.43

interface

<UML> clajsifier (3.16) that represents a declaration of a set of coherent publicfeatures (3.36) and pbligations
that togetHer constitute a coherent service

Note 1 to entry: An interface specifies a contract; UML 2.5.1, 10.4.3.1 requirés that any instance (3.42) o

that realizd
constraints
on interacti

Note 2 to en

3.44
keyword
<UML> res

Note 1 to e
text line in
stereotyped

Note 2 to en

3.45

level of ab
abstractio
indication

Note 1 to en

3.46

s the interface fulfils that contract. The obligations associated with an interface are in
3.25) (such as pre- and post-conditions) or protocol specifications, which can impose ordering
bns through the interface.

try: Adapted from UML 2.5.1, 10.4.3.1.

erved word that is an integral part of the’UML notation

htry: Keywords normally appear as'text annotations attached to a UML graphic element or
a UML diagram. Keywords are en¢losed in guillemets («<keyword») and thus have the same
(3.65) model elements.

try: Adapted from UML 2.5.1,Annex C.

traction
level
bf the amount'ef detail that is outside the scope of interest

try: A maedel (3.48) at a high level of abstraction has a relatively low amount of detail.

metaclass

F a classifier
the form of
restrictions

as part of a
notation as

<UML> class (3.14) in a metamodel (3.47)

EXAMPLE

The class “Interface” is a class in the UML metamodel and is therefore a metaclass.

Note 1 to entry: Adapted from UML 2.5.1, 6.2.

3.47

metamodel
model (3.48) that defines a modelling language

EXAMPLE

The UML metamodel.

Note 1 to entry: A model is an instance (3.42) of a metamodel, and a metamodel is an instance of a meta-metamodel.

© IS0 2024 - All rights reserved
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Note 2 to entry: Adapted from the MDA Guide.[13]

3.48
model
abstraction (3.4) of some aspects of reality

[SOURCE: ISO 19109:2015, 4.15]

3.49
multiplicity
<UML> specification of the valid cardinalities (3.13)

EXAMPLE An instance (3.42) of a collection specified as having a multiplicity of “1..3” has at least one value and
has not more than three values.

Note 1 to enjtry: A multiplicity is a definition of an inclusive interval of non-negative integers beginning Wwith a lower
bound and ¢nding with a (possibly infinite) upper bound.

Note 2 to enftry: Adapted from UML 2.5.1, 7.5.3.2 and 7.8.8.1.

3.50
named elgment
<UML> element in a model (3.48) that can have a name

Note 1 to enftry: Adapted from UML 2.5.1, 7.8.9.

3.51
namespace
<UML> najned element (3.50) that either owns or imports, or<both, a set of named elements that can be
identified by a name

Note 1 to enftry: Adapted from UML 2.5.1, 7.8.10.1.

3.52
natural lapguage
language which is or was in active use in a commmunity of people, and the rules of which are mainfly deduced
from usage

[SOURCE: IISO 5127:2017, 3.1.5.02, modified — The Note to entry has been removed.]

3.53
n-ary assdciation
<UML> asspciation (3.9) havitgmore than two member ends

Note 1 to enftry: An association with three members ends is called a ternary association.
Note 2 to entry: Adapted from UML 2.5.1., 11.5.3.1.

3.54
object

<UML> in ddualsarith A ctbba and yolatinnchine (2 £V +0 Atbhar i digids
et WA Statea R et RSFHPS (203 t6- 8t Inari&a

Note 1 to entry: An object is an instance (3.42) of a class (3.14).
Note 2 to entry: Adapted from UML 2.5.1, 6.3.1.

3.55
operation
<UML> behavioural feature (3.11) of an interface (3.43), data type (3.27) or class (3.14)

Note 1 to entry: UML 2.5.1, 9.6.3.1 permits that an operation is directly invoked on instances (3.42) of its featuring
classifiers (3.16). The operation specifies the name, type (3.70), parameters and constraints (3.25) for such invocations.

Note 2 to entry: Adapted from UML 2.5.1, 9.6.3.1.
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<UML> element that is used to group elements, and provides a namespace (3.51) for the grouped elements

Note 1 to entry: Adapted from UML 2.5.1, 12.4.5.1.

3.57
package d
<UML> str

iagram
ucture diagram that shows certain aspects of one or more packages (3.56)

Note 1 to entry: Adapted from UML 2.5.1, Annex A

3.58

relation

part-whol
partitive r¢
relation be
constituteq

Note 1 to en

[SOURCE: ISO 5127:2017, 3.1.7.06, modified — The preferred term and the admitted term have
positions.]

3.59

primitive type

<UML> prddefined data type (3.27) without any substructure

Note 1 to enfry: A primitive type can have algebra and operations defined outside of UML, for example, mat
Note 2 to entry: Adapted from UML 2.5.1, 10.2.3.2.

3.60

profile

<UML> pag¢kage (3.56) that defines limited extensions to a reference metamodel (3.47) with the

adapting the metamodel to a specific platform ot-domain

Note 1 to en

3.61
property
<UML> str
Note 1 to en

Note 2 to e
clearly sped

Note 3 to en

3.62

blation

a part of that whole

» o«
’

try: A part-whole relation exists between the concepts “week” and “day”, “molecule”’ and “aton

try: Adapted from UML 2.5.1, 12.4.%,

Lctural feature (3.66)
try: A property is,ewned by a classifier (3.16), an association (3.9) or another property.

try: In the UMDb/metamodel (3.47), property is the only kind of structural feature. UML 2.}
ify the diffetence between a property and a structural feature that is not a property.

try: Adapted from UML 2.5.1,9.4.3.2,9.5.3 and 9.9.17.1.

tween two concepts (3.20) where one of the concepts constitutes the whole and the lother concept

”

.

exchanged

hematically.

purpose of

5.1 does not

realizatio

I

<UML> abstraction (3.5) between two named elements (3.50) or sets of named elements, one representing a
specification and the other representing an implementation of the latter

Note 1 to entry: The supplier represents the specification and the client represents an implementation of the

specificatio

n.

Note 2 to entry: Adapted from UML 2.5.1, 7.8.14.1.

3.63

relationship
<UML> connection between elements

Note 1 to entry: Adapted from UML 2.5.1, 7.8.15.1.

© IS0 2024 - All rights reserved
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3.64
schema
formal description of a model (3.48)

[SOURCE: ISO 19101-1:2014, 4.1.34]

3.65

stereotype

<UML> model element that extends an existing metaclass (3.46) and enables the use of platform- or domain-
specific terminology or notation in place of, or in addition to, the ones used for the extended metaclass

Note 1 to entry: A stereotype is contained in a profile (3.60).

Note2to e fv}y- Aﬂapfnﬁ from UML 25 1’ 12 491

3.66
structural feature
<UML> feature (3.36) that specifies an aspect of structure

Note 1 to eptry: A structural feature represents values held as part of the structure of‘the instances (3.42) of the
element [e.d. a classifier (3.16)] that owns it.

Note 2 to enftry: A structural feature is also a kind of typed element (3.71).
Note 3 to enftry: Adapted from UML 2.5.1, 7.5.3.1 and 9.9.21.

3.67
tag definition
<UML> prdperty (3.61) of a stereotype (3.65)

Note 1 to entry: Adapted from UML 2.5.1, 12.3.3.4.

3.68
tagged value
<UML> value of a tag definition (3.67) applied to.a model element

Note 1 to entry: Adapted from UML 2.5.1, 12.3.3°4:

3.69
template
<UML> patameterized model element

Note 1 to entry: Adapted from UML 2.5.1, 7.3.1.
3.70
type
<UML> model elemént'that specifies a set of allowed values

Note 1 to entryThe set of allowed values are known as the instances (3.42) of the type.

Note 2 to enttryin-U ete pe”is-also-apreferredte or-anotherconcept.U defines that
concept as “stereotype (3.65) of class (3.14) that specifies a domain of objects (3.54) together with the operations (3.55)
applicable to the objects, without defining the physical implementation of those objects”.

Note 3 to entry: Adapted from UML 2.5.1, 7.5.3.1.

3.71
typed element
named element (3.50) that can have a type (3.70) specified for it

Note 1 to entry: UML 2.5.1, 7.5.3 requires that if a typed element has an associated type, then any value represented
by the typed element (at any point in time) is an instance (3.42) of the given type. UML 2.5.1, 7.5.3 permits that a typed
element with no associated type represents any value.
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Note 2 to entry: Adapted from UML 2.5.1, 7.8.22.1.

3.72
universe of discourse
view of the real or hypothetical world that includes everything of interest

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

3.73

usage

<UML> dependency (3.30) in which the client element requires the supplier element (or set of elements) for
its full implementation or operation

Noteltoe try: Adaphari fromUM[ 251 78231

3.74
value donjain
set of accepted values

EXAMPLE The range 3-28, all integers, any ASCII character, enumeration of values (green, blue, white¢).

Note 1 to entry: This is the same concept as “value space” from ISO/IEC 11404:2007, 3.61!

4 Symbols and abbreviated terms

CSL conceptual schema language
GML Geography Markup Language
HMMG Harmonized Model Maintenance Group

[IANA [nternet Assigned Numbers Authority

[ETF [nternet Engineering Task Force

IRI [nternationalized Resource Identifier
ITU [nternational Telecommupication Union
JCGM [oint Committee for Guides in Metrology
OCL Object Constraint hahguage

OMG Object Management Group

OWL Web Ontelogy Language

RDF Resource Description Framework

RDFS Resource Description Framework Schema

RFC Request for Comments

SBVR Semantics of Business Vocabulary and Business Rules
SFA simple feature access

SHACL  Shapes Constraint Language

SKOS Simple Knowledge Organization System
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SQL Structured Query Language
UML Unified Modeling Language
uom unit of measure
URI Uniform Resource Identifier
URL Uniform Resource Locator
UTC Coordinated Universal Time
uuIiD Universally Unique Identifier
W3C World Wide Web Consortium
XML Extensible Markup Language
5 Confgrmance
5.1 Conformance overview
This docurpent defines one requirements class. Conformance with the(requirements class shall pe checked
using the corresponding conformance class, which is specified in thefabstract test suite in Annex|A.
In this doqument, the identifiers of the requirements class, the provisions, the conformance clgss and the
test cases gre expressed as relative URI references. The base URI of these relative URI referenceq is https://
standards.jsotc211.org/19103/-/2.
5.2 Cong¢eptual schemas modelled in UML
The sole and core requirements class is given in Table 1.
Table 1 — Requirements.class “Conceptual schemas modelled in UML”
Identifier /req/conceptual-schema
Standardizption target type conceptual schemas describing geographic information
Dependencjes UML 2.5.1
Provisions The provisions in Clause 7.
Corresponding conformance'class /conf/conceptual-schema (Clause A.2)
6 Overyiew
Clause 7 dgsefibes a subset of the Unified Modeling Language (UML), as specified in UML 2.5.1, for|specifying
conceptua schemas within the domain of gpngrnphir‘ information. Clause 7 sets out requirements and

recommendations that restrict the way this subset is used. Clause 7 also defines a UML profile, containing

several ste

reotypes.

Clause 8 lists a set of core data types for use in conceptual schemas, many of which are UML representations

of data typ

es defined in ISO/IEC 11404:2007, Clause 8 and Clause 10.

Annex A contains an abstract test suite for checking the requirements specified in this document.

Annex B describes backward compatibility between ISO 19103:2015 and this document.

Annex C contains an introduction to conceptual schema languages. It can be useful to read this annex before
reading Clause 7.
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Annex D contains a reference of the notation for the main UML model elements mentioned in Clause 7. It can
be useful to refer to this annex while reading Clause 7.

Annex E describes the changes between UML 2.4.114l and UML 2.5.1.

Annex F describes mappings between the data types from Clause 8 and the data types specified in
ISO/IEC 11404:2007, Clause 8 and Clause 10.

Annex G briefly describes conceptual schema representations.

Annex H explains the concept of a “code set” and concepts related to it.

7 Useo

UML

7.1 Gen

Clause 7 p
schemas wj

Requirem
The concey

NOTE 1
document.

]

NOTE2 1
context and
(HMMG), an

NOTE3 ]
ISO/IEC 195

Requirem

The concef

bral use of UML

Fovides requirements and recommendations on the use of UML 2.5.1 for specifying
ithin the domain of geographic information.

ent 1 /req/conceptual-schema/uml

tual schema shall conform to UML 2.5.1.

'he reader is expected to have familiarity with UML 2.5.1, as UML 2.5.1 is a normative refer
'he UML Best Practices repositoryllZ] contains more information on UML in a geographic
links to other useful resources on UML. It is maintained by the Harmonized Model Mainter
ISO/TC 211 advisory group.

'he previous edition of this document referencedUML 2.4.1[4] - also known as ISO/IEC 19505
05-2:2012. The main changes between UML 2.4:I"and UML 2.5.1 are summarized in Annex E.

ent 2 /req/conceptual-schema/level-of-abstraction

tual schema shall document its lével of abstraction.

The three main levels of abstraction distinguished in the ISO 19100 family of documents are:

a) theab
b) the ap]
9
The first ty

the im

NOTE4 1
of a concept

btract schema level;

plication schema letze]:

plementation schema level.

vo levels areTelevant for conceptual schemas.

'he proefile defined in 7.8 provides the AbstractSchema stereotype for documenting the level of]

ual’schema. The UML profile defined in ISO 19109 provides the ApplicationSchema stereotype,.

conceptual

ence of this

nformation
ance Group

-1:2012 and

abstraction

Figure 1 visually explains how schemas relate to schemas at different Ievels of abstraction and how schemas
relate to their metamodel. Abstract schemas, application schemas and implementation schemas are all
kinds of models. They reside all on the same level of “meta” (as indicated by the dashed rectangle). A model
conforms to a metamodel (e.g. the UML metamodel), which in turn conforms to a metametamodel. Models,
metamodels and metametamodels reside on different levels of “meta”.
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level of "meta”
metametamodel
A
conforms to
metamodel
_____________ comformsto____ __ __ __ _ _ _
model
Alevel of abstraction
I < realizes < realizes I
abstract schema application schema implementation schema

<

~

level of 4

Figure 2 g
defined in
geometry
the applics

bstraction

Figure 1 — Levels of abstraction versus lévels of “meta”

ves an example of schemas at different levels of abstraction. The spatial schema for

tion schema level of abstraction. The SFA.geometry object model is in turn realized

SQL-implementation and a GML-implementation, in the'second part of the Simple feature access s

and the GN
Simple feaf

[L simple features profile,[21] respectivély. The schemas in ISO 19107 and in the first
ure access standard[1?] are modelledin UML and conform to the UML metamodel.

ISO 19107 spatial schema

b

SFA geometry object model

b

ISO 19107 is an abstract schema. It is (partly)&ealized by the simple feature ag
bbject model defined in the first part of the Simple feature access standard,!12] which

beometries
cess (SFA)
resides at
by both an
fandard(20]
part of the

o —— —

Figure 2 — Example of schemas at different levels of abstraction
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7.2 Classifiers

7.2.1 General

Classes, data types, enumerations and interfaces are the main kinds of model elements used in conceptual
schemas for geographic information. A class, a data type, an enumeration and an interface are all kinds
of classifiers according to the UML metamodel, as illustrated in Figure 3. The classifiers class, data type,
enumeration and interface are described in 7.2.2, 7.2.3, 7.2.4 and 7.2.5.

Classifier

JA

StructuredClassifier BehavioredClassifier

7

EncapsulatedClassifier

R

DataType Interface Class

Enumeration

Figure 3 1 Classifiers from the UML metamodel that are used in geographic information modelling

Recommepdation 1 /rec/conceptual-schema/contents

If the condeptual schema is an.abstract schema, the classifiers it contains should not be clagses. If the
conceptual schema is an application schema, the classifiers it contains should not be interfaces.

An interfa¢e defined inan’abstract schema can be realized by other classifiers in an applicatipn schema.
Both abstrhct schema$’and application schemas can contain data types and enumerations.

NOTE1 The UMLmetamodel defines more kinds of classifiers than the ones shown in Figure 3, for example “actor”

and “use cage”.

NOTE 2  [tisa common miSCONCeption that a data type 15 a class Witit a Stereotype caited dataiype . According
to the UML metamodel a data type is not a kind of class (see also Figure 3). Similarly, an enumeration is not a kind of
class, but a distinct kind of classifier. These misconceptions are caused by using guillemets («») in the notation for both
keywords and stereotypes. Clause D.3 explains the difference between keywords and stereotypes in more detail.

NOTE 3 A classifier can be marked as being abstract, meaning that the classifier has no direct instances. In other
words, every instance of the abstract classifier is an instance of one of its specializations (see 7.4.3). Abstract classifiers
can be defined in schemas at different levels of abstraction.

NOTE4  Certain UML metaclasses in Figure 3 are shown in italics, because they are abstract metaclasses. As
explained in NOTE 3, an abstract metaclass can only be instantiated by instantiating one of its specializations. As a
result, a modeller will not see a button labelled “Add Classifier”, for example, in the graphical user interface of a tool
conforming to UML 2.5.1.
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Metaclass PrimitiveType is another specialization of DataType (see UML 2.5.1, 10.2). It is not a part of the

subset of UML used for modelling conceptual schemas of geographic information. Primitive types are typically used in
implementation schemas; see Figure 32, for example.

7.2.2 Classes

Objects are categorized into classes. A class specifies the features that characterize the structure and

behaviour

NOTE 1

of those objects (UML 2.5.1, 11.8.3.1).

this document, the terms are used in the same way as in UML 2.5.1.

The terms class, object and feature have different meanings depending on the context or the domain. In

Objects are distinguished by their identity; different objects can be uniquely identified. An object’s identity

is an inher
identity, th

NOTE2 1}
(instances d

NOTE3 |
literature o
objects, and|

In the real
data mana
instances (
Two object
being the i

EXAMPLE 1
to indirectly

EXAMPLE 2
are assigne
between thg

The contex]

ent-property of anmobject thatdistinguishesttfromatothrerobjectsHtwoobjectsta
ose two objects are considered equal to each other.

quality of objects (instances of a classes) is based on object identity, whereas equality of
f data types) is based on value, see 7.2.3.

lore information and examples regarding instances with and without idehtity can be f
h domain-driven design. In domain-driven design, instances with identity,are called entities
instances without identity are called value objects (see Reference [22], for'example).

world, instances are often referred to indirectly: they do notwecessarily have an id
igement, however, assigning unique and immutable identifjers to instances is good [

s are then considered to be equal when their identifiers are equal. A property can be
lentifier, or part of the identifier, for the classifier oftwhich it is a property, as describe

In the sentence “The coffee cup standing on the table over there”, the coffee cup in questio
When two books have the same title, that dges not necessarily mean that they are the same
l an International Standard Book Number, (ISBN) to unambiguously identify them, and thus g

2008

t determines whether a real-world thing is treated as an object (an instance of a class)

value (an instance of a data type).

EXAMPLE 3
address as 3

EXAMPLE 4

public adm
etymology

7.2.3

A classifier

An address can be represented as a class, having its own identifier. In another context, repi
data type can be adequate.

Usually, names gfpersons and places are modelled as data types in conceptual schemas
istration’s base fegistries, because only the spelling of the name matters. However, in the ¢

i
rame database,@ name would be seen as an object.

Data types

whose instances are distinguished only by their value is a data type.

e the same

data values

und in the
br reference

entifier. In
ractice, so

an be referred to reliably. Therefore, a class commonly has\a’property that serves as ap identifier.

marked as
d in 7.3.2.

h is referred

book. Books
lifferentiate

br as a data

esenting an

supporting
bntext of an

NOTE 1

by 1 1 3 1 = 1 —o oo : 1 : 1 1 2 1. o o
ne tdid Ly pe CONICTPT UISTUSSEU HT'ULIdUSE 7, dITU TIT 7. 4.5 TIT PAI'UICTULAT, 1S LIIdU UCSCTIDCU IIT 5.4 7,

i.e. the data

type concept as defined in UML 2.5.1. This is not the same concept as described in 3.26, which is the data type concept
as defined in ISO/IEC 11404:2007, 3.12.

Two instances of a data type are considered to be equal when they have the same value. Two instances of a
structured data type, i.e. a data type with attributes, are considered to be equal if and only if the structure is
the same and the values of the corresponding attributes are equal (UML 2.5.1, 10.2.3.1).

NOTE 2  Equality of data values is based on value, whereas equality of objects is based on object identity, see 7.2.2.

Figure 4 gives an example of equality of data values. Data values “dateRangel” and “dateRange2” are
instances of data type “DateRange”. They are considered to be equal, as both their start dates (2021-07-16)
and their end dates (2023-06-30) are the same.
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«dataType»
DateRange

+ start: Date

+ end: Date

dateRange2:
DateRange

start=2021-07-16
end =2023-06-30

dateRange1:
DateRange

start=2021-07-16
end =2023-06-30

Data types
contain da

7.2.4 En|

A data typ
schema ed
are called ¢

NOTE1 1
collection ig

Figure 5 gi
the rainbof

When cred
enumerati
schema as

umerations

Figure 4 — Example of equality ol data values

fa types too, for instance data type DirectPosition specified in ISO 19107:2019,56.2.9.

e whose values are enumerated in a model is an enumeration. THis means that the
tor names the values of an enumeration individually inside thé.conceptual schema.
bnumeration literals.

therefore an ordered set. Subclause 7.3.2.3 elaborates on kinds of collections.

ves an example of an enumeration with enumeration literals, showing the seven mair
v modelled as enumerations literals with names‘red”, “orange”, etc.

«enumeration»
RainbowColour

literals
red
orange
yellow
green
cyan
blue
violet

Figure 5-— Example of an enumeration with enumeration literals

iting anN\implementation schema based on a conceptual schema, the implementat
n literals can be achieved in different ways. One way is using the same name in the impl¢
in_the'conceptual schema. Another way is coding the values of the enumeration into

in the impl

are usually defined in application schemas or implementation schemas. Certain abstract schemas

conceptual
The values

'he collection of enumeration literals owned by an enumération is ordered as well as unique. That

colours of

ion of the
bmentation
ode values

pmentation schema. Annex H elaborates on coding.

EXAMPLE

The enumeration literals from the example in Figure 5 are implemented by code values

schema fragment.

<simpleType name="RainbowColourType">
<annotation>
<documentation>classification of rainbow colors</documentation>
</annotation>
<restriction base="string">
<enumeration value="1">

<annotation>
<documentation>red</documentation>
</annotation>

</enumeration>
<enumeration value="2">

© IS0 2024 - All rights reserved
17

in this XML


https://standardsiso.com/api/?name=ee8c90ab4259fabdd8598a3a467c9c7e

ISO 19103:2024(en)

<annotation>
<documentation>orange</documentation>
</annotation>

</enumeration>
<enumeration value="3">

<annotation>
<documentation>yellow</documentation>
</annotation>

</enumeration>
<enumeration value="4">

<annotation>
<documentation>green</documentation>
</annotation>

</enumeration>
<enumeration value="5">

PN

<{

<d

<
</resf
</simpleTy

NOTE2 |
with a defa
tools allow
and enumer
enumeratio
schema doe

Adding, cHi
The modif
conceptua

NOTE3 1
of the imple

7.2.5 In{
A UML intg

Interfaces
a lower lev

<documentation>cyan</documentation>
</annotation>
enumeration>
numeration value="6">
<annotation>
<documentation>blue</documentation>
</annotation>
enumeration>
numeration value="7">
<annotation>
<documentation>violet</documentation>
</annotation>
enumeration>
riction>
rpe>

numeration literals are different from properties (which are discussed in 7.3.2). An enumer
11t value (also called an initial value) does not conform to UML 2.5.1, despite the fact that g
the specification of a default value for an enumeration literal, as internally, they deal wit
ation literals similarly. In other words, even ifia tool would not prevent entering the code
h literal in the graphical user interface element that records default values of attributes, the
5 still not conform to UML 2.5.1.

anging and/or removing an enumeration literal implies a conceptual schema mg
ication can potentially trigger.d modification of any implementation schema re
schema.

If enumeration literals are/coded, a simple enumeration literal name change does not trigger a1

mentation schemas.

erfaces
rface specifiésa set of externally visible properties and operations.

hre usually defined in abstract schemas and are usually realized by other classifiers in
el of abstraction.

ation literal
ertain UML
h attributes
yalue for an
conceptual

dification.
hlizing the

hodification

schemas at

An interfa

te¢an be realized in ﬂiﬁhrnnfxmqyc’dpppnding on the hhphnnpnfaﬁnn context. Th

presence

of a property in an interface implies that a realizing classifier allows a user to retrieve the value of this
property from an instance of the realization, but it does not necessarily imply that a realizing classifier has
this property in its internal structure. The realizing classifier can, for example, support retrieving the value

of the prop
EXAMPLE

erty by means of a query operation.

An implementation of Date, described in 8.2.8, provides a way to retrieve all the following properties:
day, month and year.

The core data types defined in Clause 8 are modelled as UML interfaces, as they are intended to be used in

conceptual

schemas, independent of the implementation context.
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7.3 Features

7.3.1 General

The specializations of UML features used for modelling conceptual schemas for geographic information are

properties,

NOTE
the concept

which are structural features, and operations, which are behavioural features.

“feature” as defined in ISO 19101-1:2014, 4.1.11.

7.3.2 Properties

“Feature” as discussed in 7.3 refers to the concept “feature” as defined in UML 2.5.1, 9.4. It does not refer to

7.3.2.1 (

A property]
latter is al{

Subclause

f[eneral

can be either an attribute of a classifier or a member end of an association (UML@23571,
o called an “association end”.

provisions

NOTE A
use for such

7.3.2.2

According

A type sp¢
Figure 6.

UML 2.5.1,
typed elen

7.3.2 specifies provisions for both kinds of properties. Subclause 7.4.2 specifies
for properties that are member ends of associations.

\s a property is not a classifier, a property of a property is conceptuallyCret supported by UM
a construct would be metadata at the property level.

'ype of a property

to the UML metamodel, a property is a typed element;,\:e. a named element that can h
cifies a set of allowed values known as the instances’of the type. See also UML 2.5.]

7.5.3 requires that if a typed element has aprassociated type, then any value represei

9.5.3). The

additional

L. A typical

ave a type.
, 7.5.3 and

ited by the

ent (at any point in time) is an instance of the given type. UML 2.5.1, 7.5.3 permits that a typed
element with no associated type represents any value.
NamedElement
+type
TypedElement Type
0.1
StructuralFeature Classifier

JA

Property

O"*

Figure 6 — Type and Property, from the UML metamodel

Figure 7 gives an example of an attribute with a type and an attribute without a type. The type of attribute
id is CharacterString. No type is specified for attribute result. It can therefore have any value.
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Observation

+ id: CharacterString
+ result
+ e

Figure 7 — Example of an attribute with a type and an attribute without a type

Figure 8 gives an example of association ends and their type. The type of association ends author and reader

is Person.

7.3.2.3

+author

writes P>

B n 1
TCISUIT 0.7 DUUK

+reader reads P

0.*

Figure 8 — Example of association ends and their type

Multiplicity of a property

The allowable number of instances of a property is specified by the“-multiplicity of that p
multiplicity consists of a lower bound and an upper bound, as definedin+Figure 9 and in UML 2.5

roperty. A
1,7.8.8.7.
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+lowerValue 0..1

MultiplicityElement

¢

[=}
=

isOrde

+ o+ o+ o+

/uppe

red = false

isUnique = true
/lower

r

ValueSpecification

e
N

T3

+upperValue 0..1

+ o+ o+ o+ o+ o+ o+ o+

compatibleWith (, MultiplicityElement) {query}
includesMultiplicity(, MultiplicityElement) {query}
is(,,) {query}
isMultivalued() {query}
lower() {query}
lowerBound() {query}
upper() {query}
upperBound() {query}

+defaultValue 0.1

StructuralFeature

Property

aggred
/isCony
isDeri
isDeri
isID

+ o+ o+ o+ o+

ation: AggregationKind
hposite

ed

edUnion

°¢

isAttri
isCom,
isCom
isCong
isNavi

oppos
subset

+ o+ o+ o+ o+ o+ o+

ute() {query}

osite() {query}

istentWith (, RedefinableElement) {query}
bable() {query}

te(Property): Property {query}
lingContext(Type): Type {query}

batibleWith (, ParameterableElement) {query}

NOTE1 ]

NOTE2 1
unlimited n
7.8.8.7).

NOTE3
9.9.17.7).

Figure 9 — MultiplicityElement and Property, from the UML metamodel

'he query “lowerBound()” réturns the lower bound of the multiplicity as an integer, which is the
“integerValiie” of “lowerValue”, if this is'given, and 1 otherwise (see UML 2.5.1, 7.8.8.7).

'he query “upperBound()” returns the upper bound of the multiplicity for a bounded multiplicity as an
atural, which is the “unlimitedNaturalValue” of “upperValue”, if given, and 1, otherwise (se¢ UML 2.5.1,

'he query “isAttribute()” is true if the property is defined as an attribute of some classifier (sep UML 2.5.1,

The descriptions of the operations “lowerBound()” and “upperBound()” of “MultiplicityElement” (see
Figure 9) can be rephrased as follows. The lower bound of a multiplicity is treated as being 1 if it is not
explicitly indicated. Similarly, the upper bound of a multiplicity is treated as being 1 if it is not explicitly
indicated. In other words, the default multiplicity of a property is 1..1. This is potentially not known to all
users of conceptual schemas. Therefore, this document specifies Recommendation 2.

Recommendation 2 /rec/conceptual-schema/explicit-multiplicity

For each property, both the lower bound and the upper bound of the multiplicity should be explicitly

specified.
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A property is specified as either ordered or unordered (unordered is the default), and is specified as either
unique or not unique (unique is the default); see also Figure 9.

For a multivalued property (a property with an upper bound greater than 1) the combination of the values of
the metaproperties isOrdered and isUnique is used to specify that the collection of values in an instance of
that property is of one of four kinds of collections. Table 2 gives an overview of the possible combinations of
isOrdered and isUnique, including the kind of collection that corresponds to every combination. The notation

for the kinds of collections is given in Table D.1.

For a property that is not multivalued, neither isOrdered nor isUnique has an effect (UML 2.5.1, 7.5.3.2).

Table 2 — Kinds of collections

Ordered Unique Kind of collection See alsp?
no yes set ISO/IEC 12404:2007, 8.4.3
and Referenfe [23]
yes yes ordered set —
no no bag (= multiset) ISO/IEC 11404:2007, 8.4.4
and Referenge [24]
yes no sequence (= list = ordered~{ ISO/IEC 11404:2007, 8.4.5
bag) and Referenfe [25]
NOTE See3lso UML 2.5.1, Table 7.1.
a  Column|‘See also” references resources providing more information about thelkind of collection.
NOTE The mechanism described in this subclause is also refléc¢ted in the OCL 2.4 standard.[2$] For more
informatior|, see OCL 2.4, 11.6 and OCL 2.4, 12.8, paragraph 1.
7.3.2.4 Identifier properties
A property| can be marked as being the identifier — or'part of the identifier - for the classifier thatj owns it by
setting metlaproperty isID to true (see 7.3.2.4). The néfation for identifier properties is further describped in D.1.2.
Figure 10 gives an example of an identifier~property. Property isbn (ISBN = International Starjdard Book
Number) upniquely identifies an instance of'class Book.

7.3.2.5

A property

Book

+ isbn: CharacterString {id}
+ title: CharacterString
+

Figure 10 — Example of an identifier property

(ategorization of properties

canh be rafngnriwﬁd as hm'ng mandafnry, npfinna] or conditional This r‘afpgnri7nfinn

s based on

the lower bound of the property’s multiplicity and any constraints on the property, as shown in Table 3.

Table 3 — Categorization of properties

Condition

Kind of property

multiplicity with a lower bound of at least 1

mandatory property

multiplicity with a lower bound of 0

optional property

tions inst

multiplicity with a lower bound of 0 + constraint that specifies under what condi-

conditional property

ances of the property are present or not

NOTE

The categorization presented in Table 3 is often used in data dictionaries in ISO/TC 211 documents.
Mandatory properties are indicated with “M”, optional properties with “0” and conditional properties with “C”.
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7.3.3 Operations

This document does not express further requirements for operations in the conceptual schema, other than
what is specified in UML 2.5.1, 9.6 and 9.9.11.

7.4 Relationships

7.4.1 General

Figure 11 illustrates the kinds of UML relationships used for modelling conceptual schemas for geographic
information.

Relationship
[ 1
Association DirectedRelationship
[ 1
Generalization Depéendency TemplateBinding
[ 1
Usage Abstraction

Realization

Figurd 11 — Reélationships from the UML metamodel that are used in geographic information
modelling

7.4.2 Associations

7.4.2.1 General
Classifiers can be connected to each other by means of associations.

An association that has two member ends is called a binary association. An association that has more than
two member ends is called an n-ary association. For example, a ternary association has three member ends.

A binary association can represent a part-whole relation. UML 2.5.1 distinguishes between two kinds of
part-whole relations:

— aggregations, where the part end has shared aggregation;
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— compositions, where the part end is compositely aggregated.

NOTE1 According to UML 2.5.1, 9.5.3, the precise semantics of shared aggregation varies by application area and
modeller.
NOTE 2  Aggregations and compositions are instances of the UML metaclass Association. This is because the UML

metamodel does not define distinct metaclasses for representing part-whole relations, see also Figure 11.

Association classes are associations where the association itself has properties, see UML 2.5.1, 11.5.3.2.

7.4.2.2 Association names

Meaningful association names as well as reading directions (») aid a user in understanding the semantics of

alkkacta
OTIIIceTee

how the cl3
Recomme

Each binar
associatior

Examples (

7.4.2.3 N

If a binary
indicates t

NOTE 1
this notatio
ends and to
this documg

NOTE 2 |
opposite en
is usually n|
also followe
called a dot

A navigatid
implement|

Requirem

Each navig

ccifiorc axa
SSITICT S arc T

d o d b oo o dion Sl b
Charrtr e TetatCarmoTgorty.:

WML 2.5.1, 11.5.4, defines the notation for a cross (x) forknon-navigable association ends. Hov

[t has been common practice to assume that a-navigable association end is owned by the clas

hdation 3 /rec/conceptual-schema/association-names

y association should have both a name as well as an indication of the djréction in
is to be read.

f associations with names are given in 7.9.

[avigable association ends

association’s end has an open arrowhead (—), that assoeiation end is navigable. N
nat an object knows the object(s) it is connected to.

h is optional. It currently remains common practice to show the open arrowheads for navigablg
suppress the crosses for non-navigable association €nds. This practice is also followed in the
nt.

d. This practice remains current, even thetigh UML 2.5.1, 11.5.4, deprecates it. Consequently
pt explicitly indicated graphically in codceptual schemas that adhere to this document. Thi
d in the diagrams in this document, The’graphical indication of ownership by a small filled ciy
is explained and illustrated in UML.2.5.1, 11.5.4.

n direction expresses a hintfor how to implement the conceptual schema. Therefore, {
ption is eased by definingthe role name already in the conceptual schema.

ent 3 /req/conceptual-schema/navigable-association-end-name

able end of each.binary association shall have a role name.

Jse of assegciations

ion énd owned by the classifier at the opposite end can also be represented using th

which the

avigability

vever, using
association
diagrams in

sifier at the

ownership
5 practice is
cle (@), also

ubsequent

e attribute
entions are

stead of the association notation, according to UML 2.5.1, 11.5.4. The following convi

/) 3 SO L 0 0

jcument.

— A property whose type has identity is modelled using an association.
— A property whose type does not have identity is not modelled using an association.

UML classes have identity (see 7.2.2). UML data types have no identity (see 7.2.3). The core data types,
modelled as UML interfaces and described in Clause 8, have no identity either. A property without a type can
only be modelled using the attribute notation. See 7.3.2.2 for more information about the type of properties.

A data type can have a property that is modelled using an association. That is, however, not a very common
situation.
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Figure 12 gives an example of a data type having a property modelled using an association. Data type
DirectPosition has property coordinateReferenceSystem with type CoordinateReferenceSystem. Any
realization of interface CoordinateReferenceSystem will have identity, as indicated by property identifier.
Property coordinateReferenceSystem is modelled using an association.

«dataType» . «interface»
DirectPosition coordinateReferenceSystem CoordinateReferenceSystem

[uny

coordinate: Real [1..*] {sequence} identifier {id}

Figure 12 — Example of a data type having a property modelled using an association

7.4.2.5 N-ary associations and association classes
Recommepdation 4 /rec/conceptual-schema/no-n-ary-associations

N-ary assqciations should be avoided in the conceptual schema in order to reduce eomplexity and avoid
model magping problems.

7.4.3 Generalizations
Requirement 4 /req/conceptual-schema/generalizations

Each generalization shall only connect classifiers that are instances of the same class from the UML
metamode].

For example, if a data type is specialized, the specific classifies will be a data type as well.
NOTE1 When using generalization sets to group generalizations, the default constraints on a generalizjtion set are

{incompletd, overlapping}. An inconsistency regarding the default constraints was taken care of in UML 2[5.1, 9.7. See
also https:/[issues.omg.org/issues/UML25-646.

NOTE 2 A generalization is owned by the more specific classifier (the child), see UML 2.5.1,9.9.7.1.

Use of multiple inheritance is an issue in mgany implementation environments and can cause problems if
handled improperly in those environments. For this reason, Recommendation 5 applies.

Recommendation 5 /rec/conceptual-schema/no-multiple-inheritance

A classifier] should not have more than one parent unless it is a fundamental part of the semantics|of the type
hierarchy:.

7.4.4 Reglizations

Realizations can bewdsed for a variety of purposes. One is to relate model elements at different levels of
abstraction, thatis, to describe shifts in abstraction levels, where a concrete element (called the client, the
realizing element or the reallzatlon) reallzes a more abstract element (called the suppller or the realized
element). a 413).

When used between classifiers, a realization can be thought of as inheritance of behaviour without
inheritance of structure, as explained in Reference [27].

Figure 13 gives examples of realizations. The spatial schema for geometries defined in ISO 19107 and
the simple feature access (SFA) geometry object model defined in the first part of the Simple feature
access standard[1?l are connected to each other by means of a realization. The interface Point defined in
[SO 19107:2019, 6.4.13 and the class of the same name in the SFA geometry object model are also connected
to each other by means of a realization. Class Point is also called a realization of interface Point.
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ISO 19107 spatial schema |

b

SFA geometry object model

«interface»

7.4.5 Te

Infrequent|
subclause
D.1.3andt

7.5 Packages

Packages 4
kind of mo
to other p4
another.

Requirem

The concey
schema de]

An approp

Figure 14
types from

T OIITC

b

Point

Figure 13 — Examples of realizations

mplate bindings

ly, template bindings can be useful in conceptual schemas for geographic inform
Hoes not elaborate on template bindings and tehiplates in general, but the notation
he relevant parts of the UML metamodel are described in UML 2.5.1, 7.3.

re a convenient mechanism for stricturing models. A package is a namespace that c3
del element. Packages can contain other packages. Packages can have dependency re
ckages. A dependency denotes that model elements in one package depend on model ¢

ent 5 /req/conceptual-schema/dependencies

tual schema shall‘have a dependency to another conceptual schema if a model element
bends on a model-element in the other schema.

iate specialization of dependency may be used, for example a usage (see also 7.4.1).

pives . afl example of a usage. The abstract schema MySchema uses one or more of th
abstract schema CoreDataTypes.

htion. This
is given in

n own any
lationships
lements in

in the first

b core data
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«AbstractSchema»
MySchema

v

«use»

«AbstractSchema»
Core Data Types
{uri=https://standards.isotc211.0rg/19103/-/2 /conceptual-schema/core-data-types}

NOTE A reference of the notation for relationships, including usages, is given in D.1.3.
Figure 14 — Example of a usage

Requirement 6 /req/conceptual-schema/directed-acyclic-graph

The conceptual schema shall not depend on another conceptual schema if the-other schema dep¢nds on the
first schenla.

Requiremsent 6 is in the information technology domain also known-as the acyclic dependencies principle.

A package [can have a URI attribute which serves as the universally unique identifier of the package (UML
2.5.1,12.2 pnd 12.4.5), as shown in Figure 15. This possibility-is-used:

— for the profile defined in 7.8;
— for the package referred to in Requirement 12 (Z11:2);

— for the package referred to in Recommendation 19 (7.11.3).

Namespace

Package

+ URI[0.1]

A

Profile

Figure 15 — Namespace, Package and Profile, from the UML metamodel
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7.6 Comments

This document does not express further requirements to comments in the conceptual schema, other than
what is specified in UML 2.5.1, 7.2 and 7.8.2.

7.7 Constraints

Constraints add precision to a model, by adding model constructs that cannot be expressed in pre-defined
UML constructs. Expressing constraints at the conceptual level is important for validation, management and

maintenan
Requirem
Each const]
Recomme
Each const|
NOTE1 1

constraints
UML metan

q

NOTE2 §
of Business

Constraint

2.5.1,7.6.4).

Figure 16 d
both natur

7.8 UMI

ce of data.

ent 7 /req/conceptual-schema/natural-language-constraints

raint shall be expressed in natural language.

hdation 6 /rec/conceptual-schema/unambiguous-constraints

raint should be unambiguous.

'raditionally, the Object Constraint Language (OCL)[28] has been used to-formulate u
for UML models. OCL is a textual and more formal language, and it is used in'many of the const

odel in UML 2.5.1.

pecifications exist for writing unambiguous constraints in natural language. For example, th
Vocabulary and Business Rules (SBVR)[28] and RuleSpeak.[29]

5 can be shown in different ways, depending on the model elements they constrain (se

ives an example of a constraint that constrains ¢class ContactPoint. The constraint is ej
al language and in OCL.

ContactPoint

+ emailAddress: CharacterString{0..1]

+ telephoneNumber: CharacterString [0..1]

~
~
~
~

{/* A contact point must have at least one of the following:
-an email address

- a telephone number

*/

inv: count(self.mailAddress) + count(self.telephoneNumber) > 0}

Figure 16 — Example of a constraint

profile

hambiguous
raints in the

e Semantics

e also UML

(pressed in

This document specifies a UML profile tailored for the geographic information domain. The main reasons for

defining th

is profile are:

— to define properties at the metalevel that are applicable to many kinds of model elements and whose
values improve semantic interoperability, in particular the metaproperties “designation”, “definition”
and “description”;

transforming a conceptual schema into an implementation schema.

NOTE 1

“profile” defined in ISO 19106:2004. This is explained in Reference [31], 2.4.1.
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Requirement 8 /req/conceptual-schema/uml-profile-application

The conceptual schema shall use the stereotypes of the profile with identifier https://standards.isotc211
.0rg/19103/-/2/uml-profile when appropriate, and shall not create alternatives with the exact same
meaning.

An overview of the contents of the profile is given in Figure 17. An overview of the stereotypes is presented
in Table 4.

«profile»
1S019103
{uri=https://standards.isotc211.0rg/19103/-/2 /uml-profile}

+ AbstractSchema
+ CodeList

+ GI_Class

+ GI_CodeSet

+ Gl_DataType

+ GI_Element

+ GI_LEnumeration

+ GI_LEnumerationLiteral
+ GLInterface

+ GI_Property

+ Leaf

+ Union

+ CharacterString

+ IRI

+ SingleLineCharacterString

Figure 17 — UML proofile - contents

Table 4 — Stereotypes in the UML profile for geographic information

Stgreotype Metaclass extended Stereotype specialized Figure
AbstractSchema Package GI_Element Figure 21
CodeList2 Class, DataType, Enumera- Figure 24

tion

GI_Class Class GI_Element Figure 20
GI_CodeSet] DataType GI_Element Figure 22
GI_DataType DataType GI_Element Figure 20
GI_Element] Figure 18
GI_Enumerption Enumeration GI_Element Figure 20
GI_EnumerptionlLiteral EnumerationLiteral GI_Element Figure 20
GI_Interface nterface tHFtement Figure 26
GI_Property Property GI_Element Figure 20
LeafP Package Figure 23
Unionb Class, DataType Figure 24
a  Deprecated; superseded by GI_CodeSet

b Deprecated.

The stereotypes GI_Class, GI_DataType, GI_Enumeration, GI_EnumerationLiteral, GI_Interface and GI_
Property do not add additional semantics to UML. They merely enable adding tagged values (to classes,
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data types, enumerations, enumeration literals, interfaces and properties, respectively) whose purpose is to
improve semantic interoperability in a structured way.

NOTE2 UML 1.5[32] recommends defining tag definitions in conjunction with a stereotype, but still allows tag
definitions that are not associated with any stereotype. The latter practice is no longer permitted in the later UML
specifications, including UML 2.5.1.

NOTE3  UML 2.5.1 recommends choosing stereotype names that do not clash with the keyword for the extended
model element (UML 2.5.1, 12.4.9.6). Therefore, most stereotypes’ names are prefixed with “GI_", which stands for
geographic information, the scope of ISO/TC 211. It was a deliberate choice to have the underscore as part of the prefix
“GL_”, to highlight the fact that it is indeed a prefix, and not really a part of the name itself. Note that the UML profile
defined in this document is not a conceptual schema and is therefore not subject to the naming provisions specified in 7.9.

The semantic tagged values are defined on and inherited from the abstract stereotype Gl Element, as
indicated ih Table 4, Figure 18, Table 5 and Figure 20.

«stereotype» «dataType»
GI_Element IRI
+ IRLIRI[0.1]
+ designation: SingleLineCharacterString [0..*] «dataType»
+ definition: CharacterString [0..*] SingleLineCharacterString
+ description: CharacterString [0..*]
«dataType»
CharaeterString

Figure 18 — UML profile - stereotypeGI_Element

The data types used as type of the tagged values are the follewing:
— IR replization of the Internationalized Resource Identifier (IRI) type described in 8.2.13.
— CharagterString: realization of the CharacterString type described in 8.2.7.

— SinglelineCharacterString: data type whosévalue domain is the value domain of CharacterStfing except
for end of line characters and newline ¢haracters.

NOTE4  The core data types defined in_Clause 8 are defined as UML interfaces, which cannot be used directly in

profiles accprding to UML 2.5.1, 12.3.3(T%l; paragraph 13. Therefore, the profile defines new data typed, defined as
UML data types, that realize the relevant core data types.

Table 5 — Definition and description of the properties of stereotype GI_Element

Name Definition Description
IRI model element identifier in the form of aIn- | This identifier can be used directly in an
ternationalized Resource Identifier (IRI) encoding suitable for the Semanti¢ Web.
designatior] representation of a concept by a sign which Multiple designations may exist. Hrefera-
denotes it in a domain or subject bly, designations are expressed inja natural
]nngnngp
definition representation of a concept by an expression |Multiple definitions may exist. It is a com-
that describes it and differentiates it from mon practice to have a single definition for a
related concepts concept.
description expression which serves to give information |Multiple descriptions may exist. Unlike a
in addition to the definition definition, a description includes for instance
notes and examples; see [SO 704.

Figure 19 gives an example of the application of a specialization of GI_Element.
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«GI_Class»
FloodBank

N
N
N
kN

«GI_Class»

IRI = http://example.org/model/foo-bar-model/flood-bank

designation = flood bank, dyke, dike, levee

definition = embankment built up to retain or control the level of flood water
description = Source: ISO 6707-1:2020, 3.1.2.23.

NOTE The cardinality of the value of “designation” of the class with name “FloodBank” is four, as this class has
four designations: “flood bank”, “dyke”, “dike” and “levee”. On the class diagram, the instances of “designation” are
displayed as a comma-separated list. In the conceptual schema itself, however, the four instances of “designation” are
present indjvidually. See also UML 2.5.1, 12.3.4.

Figure 19 — Example of the application of a specialization of GI_Element

Properties| designation, definition and description are multivalued (see Figure 18). This leaves open the
possibility|of creating multilingual conceptual schemas, thus conceptual schemas having mod¢l elements
that are documented in more than one natural language. This document doesmot specify provisigns for how
to specify the natural language of the values of these properties.

Multilingual documentation of conceptual schemas can also be achjeved by managing the trarslations of
designations, definitions and descriptions separately from the conceptual schemas, for example inp a register.
The conceptual schema and the translations can be managed at a:different pace and by different governance
rules if thelconceptual schema development and the translatiorxprocesses are decoupled.

NOTES5  PFroperties designation, definition and descriptionxshown in Figure 18 and described in Table 5, are
compatible with the properties of the same name defined forymetaclass IdentifiedType in the General Feature Model
defined by ISO 191009.
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«metaclass» «stereotype»

Package ‘ AbstractSchema ]

«metaclass» «stereotype»

Interface ‘ GI_Interface ]

«stereotype»
GI_DataType —
«metaclass»
DataType
«stereotype»
GI CodeSet —

«stereotype»

— Gl Element

«metaclass» «stereotype»

Enumeration ‘ GI_Enumeration —

«metaclass» «stereotype»
Class < GI_Class ]
«metaclass» «stereotype»

Property — GI_Property ]

«metaclass» «stereotype»
EnumerationLiteral ‘ GILLEnumerationLiteral [—

Figure 20 — UML profile - specializations of GI_Element

Recommepdation 7 /rec/conceptual-schema/terminological-data

The conceptual schema should contain meaningful values for the tagged values inherited from stereotype
GI_Element.

Recommendation 7 includes addingprecise and unambiguous definitions to the elements of conceptfial schema.

NOTE 6 ertain model eleménts can have designations that are self-explanatory and therefore do|not need a
definition.

NOTE7  National or comimunity rules can constrain the presence of definitions on certain or all modelfelements to
be mandatofry.

NOTE 8  Frinciples for terminology work, including the writing of definitions, are given in ISO 704.1SO 7p4:2022, 6.2
recommend|s that intensional definitions are used whenever possible. ISO 704:2022, 6.4.3.1 requires thaf intentional
definitions arée.as concise as possible.

Stereotype AbstractSchema (Figure 21, Table 6) is used to declare that the level of abstraction of a particular
conceptual schema is the abstract schema level (see 7.1).
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«metaclass»
Package
+ URL String
{A package with stereotype AbstractSchema shall
not contain another package with stereotype
«stereotype» | - - -| AbstractSchema.}
AbstractSchema

AN

+ version: SingleLineCharacterString [0..1]
~ -~ - _| The classifiers in a package with stereotype

AbstractSchema should have a name thatis
unique across that package and all its

v subpackages.

«stereotype» This recommendation does not apply for any
GI Element classifiers imported from other packages.

IRI: IRI [0..1]

designation: SingleLineCharacterString [0..*]
definition: CharacterString [0..%]
description: CharacterString [0..*]

+ o+ o+ +

Figure 21 — UML profile - stereotype AbstractSchema

Table 6 — Definition and description of the properties of stereotype AbstractSchema

Name Definition Description

version identifier assigned to @ version of the
abstract schema

A data type with stereotype GI_CodeSet (Figure 22) represents a data type whose instances are the code
values frorh a particular code set that is managed independently of and outside the conceptual s¢hema. The
code set isfidentified using the tagged values/of the stereotype.

An enumerfation and a data type with-Stereotype GI_CodeSet have in common that their values aile specified
individually. An enumeration’s values-are specified individually within the model the enumeration is defined
in, whereas the values of a data typewith stereotype GI_CodeSet are specified individually beyond the model
the data ty]pe is defined in.

An enumeration and a data-type with stereotype GI_CodeSet are different regarding the consdquences of
a change in their values-Adding, changing and/or removing an enumeration literal results in a conceptual
schema mddificatiom In"comparison, a conceptual schema is not modified when the code set referenced by a
data type with stereotype GI_CodeSet is changed.

The concepts-code set and code value are explained in more detail in Annex H.

EXAMPLE1 The code set for the representation of the names of languages as alpha-3 code values is identified by
(and available at) http://id.loc.gov/vocabulary/iso639-2. This identifier is set as value for tagged value “IRI".

EXAMPLE 2 At the time of writing, ISO has not assigned official identifiers to the country code sets defined by
[SO 3166-1. ISO 3166-1 defines three code sets, and therefore, using a URI that points to ISO 3166-1 does not identify
which of the three code sets is meant. Instead, a possibility is to set “ISO 3166-1 alpha-2 country codes” as value for
tagged value “designation”.
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«metaclass»

DataType

A

«stereotype»
GI_CodeSet
{/* A data type with stereotype GI_CodeSet shall not own any
attributes. */
. inv: self.base_DataType.ownedAttribute->isEmpty()}
«stereotype»
GI_Element

+ 4+ + +

IRL: IRI[0..1]

designation: SingleLineCharacterString [0..*]
definition: CharacterString [0..*]
description: CharacterString [0..*]

This docun

Figure 22 — UML profile - stereotype GI_CodeSet

hent deprecates the stereotypes Leaf, CodeList and Union) They are still included in the profile to

s.Ithas no

maintain backward compatibility.
The stereofype Leaf (Figure 23) can be applied to packages thiat do not contain any other package
tag definitions.

«metaclass»

Package
URI: Stri
N rne Stereotype Leaf is
deprecated.
{/* A package with stereotype Leaf shall not contain other packages. */
«ste:‘ee(:czrpe» _______ inv: self.base_Package.nestedPackage->isEmpty()}

CodelLista

Figure 23 — UML profile - stereotype Leaf (deprecated)

nd Unijon extend more than one metaclass (Figure 24), see also Annex B.

A classifier

hative data

with stereatype lInion is a data type that consist of one and only one of several alter

types, which are modelled as attributes.
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«stereotype»
Union

v

«metaclass» «metaclass» «metaclass»
Class DataType Enumeration
The stereotypes Union and
A A A CodeList and the provisions
that apply to them are
deprecated.

7.9 Nam

Provisions
protection

Requirem

Each namq
letter case

This mean

names|

names|

NOTE 1
variant of a

Recomme

«stereotype»
CodelList

{The value of "codeList" should be a persistent URI B

* identifying the code list.}

codeList: String [0..1]

{The code list may be extended, fréely if no tagged B
value codelist is present.}

Figure 24 — UML profile - stereotypes CodeList and Union (deprecated)

ling provisions

regarding naming are relevant for a variety’of reasons, mainly readability, consisten
against case-sensitive binding.

ent 9 /req/conceptual-schema/unigue-names

d element shall have a name that is unique within the element’s namespace, regard
of the name.

5 that in a conforming ceneeptual schema:
of classifiers are case-insensitive unique within the package to which those classifierg
of properties aré-¢ase-insensitive unique within the classifier that owns those proper

ase is a property of characters in certain alphabets whereby a character can be an uppercase
single letten.'See ISO/IEC 10646 for more information.

hdation 8 /rec/conceptual-schema/precise-names

Cy and as a

less of the

belong;
ties.

r lowercase

1

Each nam

RIS £ ol 14 4 | 1 oot 3 3 pa| | 4 dalal
CICIIITTIU S1IUUIU TIdave a tCUIIitar Iiailic tiiat 15 lJl CLIioT dliu Uil staiiudadulitT.

Multiple words may be combined to create precise and understandable names.

EXAMPLE 1
EXAMPLE 2

Use index as opposed to n.

Use computePartialDerivatives as opposed to compute.

Recommendation 9 /rec/conceptual-schema/property-names-measure

The name of each property with a measure as type should convey the semantics of the property.
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Conveying the semantics of such a property can be done by reusing the names for quantities standardized in

the ISO/IEC 80000 series.

NOTE 2 The ISO/IEC 80000 series standardizes names, symbols, definitions and units for quantities. In particular,

ISO 80000-3 describes quantities of space and time. It includes descriptions of:

— acceleration

— angular acceleration
— angular measure

— angular velocity

— area

— depth
— diametpr
— distande
— duratidn
— height
— length
— radius
— speed
— thickngss
— velocity
— volumg

— width

Figure 25 |gives examples of properties- with standardized quantity names. Properties crow|
height and|trunkDiameter reuse the standardized quantity names diameter and height.

Tree

+
+
+

crownDiameter: Measure
height: Measure
trunkDiameter: Measure

Figure 25 — Examples of properties with standardized quantity names

nDiameter,

Measure isdescribedim 8214

Recommendation 10 /rec/conceptual-schema/short-parameter-names

Each parameter name should be short when the parameter container or type carries meaning.
EXAMPLE 3  equals(other:GM_Object) as opposed to equals(otherGeometryObject:GM_Object)
NOTE 3  Some older models still use prefixes.

Recommendation 11 /rec/conceptual-schema/characters-in-names

Each named element should have a name that does not contain characters which, according to ISO/IEC 10646,

belong to one of the following categories: Mark, Punctuation, Separator, Other.
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For example, the use of underscores (_), hyphens (-) and spaces is discouraged. This is especially relevant
when the names will be reused without modifications in an implementation schema, as implementation

languages often forbid or discourage the use of those characters in names.
EXAMPLE4  computePartialDerivatives (not: compute Partial Derivatives or compute_Partial_Derivatives)

NOTE4 The package names in the Harmonized Model (available via the ISO/TC 211 resources sitel37]) often do
contain spaces, for readability reasons.

Recommendation 12 /rec/conceptual-schema/camel-case

Each package name and classifier name should follow the UpperCamelCase naming convention. Each
property name, association name, operation name and parameter name should follow the lowerCamelCase
naming convention

With the UpperCamelCase naming convention, the words in compound names are joined togeth¢r and each
word’s firsft letter is in upper case. With the lowerCamelCase naming convention, the words in{compound
names are|also joined together, but the first letter is in lower case and the first lettersyof the §ubsequent
words are |n upper case.

EXAMPLE 5 (operation) computePartialDerivatives (not computepartialderivatives or
COMPUTEPARTIALDERIVATIVES).

EXAMPLE 6 (class) CoordinateTransformation (not coordinateTransformation);

Recommepdation 13 /rec/conceptual-schema/short-names

Each mode] element should have a name that is as short as practieal.

This means for example:

— use standard abbreviations, provided they are understandable;

— skip prepositions;

— drop verbs when they do not significantly add to the meaning of the name.

EXAMPLE 7  (operation) equals instead of isEqual.

EXAMPLE § (operation) value instead ef getValue.

EXAMPLE 9  (operation) initObjectlinstead of initializeObject.

EXAMPLE 10 (operation) length-inStead of computeLength.

Recommendation 14 /réc/conceptual-schema/role-names

The role name of each/association end should reflect the role that the classifier at the association end plays
with respegt to the.classifier at the other end. The role name should not express the whole association.
Consequenltly, a proper role name is a noun or a noun phrase.

Recommendation 15 /rec/conceptual-schema/association-names
Each association name should contain a verb phrase.

The reason for this is that the association names and role names provide the user with the terminology for
communicating about the conceptual schema.

Figure 26 gives an example of the application of Recommendation 14 and Recommendation 15. Role name
“hostingSite” or “site” is preferred over role name “isLocatedAt” or “hosts” at the Site end of the association
between “Facility” and “Site”. On the other hand are “isLocatedAt” and “hosts” good names for the association
itself. Role name “containedInstallation”, “installation” or “part” is preferred over role name “contains” or
“hasPart” at the “Installation” end of the association between “Facility” and “Installation”.
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Figure 27 {
“Book” and

carefully d¢scribes the semantics of each association. “Person” is named after the underlying nature o
not after thie roles those objects play. Indeed, the same person can be both an authgrand a reader of a
*aythor writes P>
Person 0.% Book
+reader  Looqs B
0.*

Figur

7.10 Diag

7.10.1 Ge|

UML 2.5.1
diagrams s
the other h
change ove

Structure
and behav
diagrams.

object

class diagrams;

ISO 19103:2024(en)

contains P>

Facility Installation

<

+containedInstallation

isLocatedAt

+hostingSite

Site

p 26 — Example of the application of Recommendation 14 and Recommendation

pives another example of the application of Recommendation 14 and Recommniendation
“Person” are connected by two associations, making it even more important that th

e 27 — Example of the application of Recommendation 14 and Recommendation

rams

neral

defines two major kinds of diagrams: structure diagrams and behaviour diagrams
how static structure, that isyaspects of a universe of discourse that are irrespective
and, behaviour diagrams(show dynamic behaviour, that is aspects of a universe of dis
r time.

diagrams and behayiour diagrams can be further categorized. The taxonomy of
our diagrams jis-given in UML 2.5.1, Annex A. This document is not concerned with|
As for structurediagrams, the following kinds are relevant (see also Figure 28):

diagrams;

packa

15 (1)

15. Classes
e modeller
its objects,
book.

15 (2)

Structure
pf time. On
fourse that

structure
behaviour

o dlaorams:
O 7

profile

diagrams.
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diagram

structure diagram

q

Readable
schema. Gq
UML in ger

A modeller
reduce the

EXAMPLE
diagrams.

Recomme

The qualifi
confusion

UML 2.5.1,

7.10.2 Pa
Requirem
All depend
See 7.5 for
Recomme

Each packd

class diagram object diagram package diagram profile diagram

Figure 28 — Kinds of structure diagrams relevant to this document

nd understandable diagrams contribute to a better common understanding of a
od practices regarding how to make such diagrams can be found/in-ether resources
eral.

can choose to hide elements that are not relevant to the méssage a diagram wants ta
amount of information in the diagram, thereby making the.diagram more comprehens

hdation 16 /rec/conceptual-schema/hide-qualified-names

ed names of named elements should not bé.included on diagrams, unless there is a p
br a need for emphasis.

7.4 and 7.8.9 elaborate on qualified fiames, named elements and namespaces.

ckage diagrams

ent 10 /req/conceptual-sechema/package-dependency-diagram

an example.
hdation 17 /rec/conceptual-schema/package-contents-diagram

ge’s contents should be documented in a package diagram.

encies of the conceptual schema shall be documented in a package dependency diagramn.

conceptual
addressing

convey, to
ible.

Often, the role name and the multiplicity of a non-nayvigable association end will be hiddlen on class

btential for

See Figure

31f0r an example.

7.10.3 Class diagrams

Typically, most of the diagrams showing (aspects of) a particular conceptual schema are class diagrams.

Recommendation 18 /rec/conceptual-schema/overview-diagram

The conceptual schema should be documented in an overview diagram.

An overview diagram focuses on the most important parts of a conceptual schema. An overview diagram
usually does not show any attributes or operations.

Requirement 11 /req/conceptual-schema/context-diagrams
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fier shall be documented in a context diagram.

Closely related classifiers may share a context diagram if the combined diagram is neither overly cluttered
nor difficult to read.

7.11 Reusable types

7.11.1 General

To improve the semantic interoperability of conceptual schemas, this document specifies provisions
regarding the use of two sets of types at the conceptual level. Both sets are part of the Harmonized Model,
which is available via the ISO/TC 211 resources site.[37]

7.11.2 Co

The first s
data types

Requirem

The concey
dsotc211.0

re data types

et of reusable types is described in Clause 8 of this document and contains ceminon 4
most of which are specified formally in ISO/IEC 11404:2007, Clause 8 and, Clause 10.

ent 12 /req/conceptual-schema/core-data-types

tual schema shall use the core data types in the abstract schema withidentifier https:
rg/19103/-/2/conceptual-schema/core-data-types and not créate new types with

functionality.

The core d
NOTE
described ijf

used in the
sufficient fo

7.11.3 Co

The second
set, but are
in the Harj
Maintenan

Recomme

The concey
harmonize

8 Core

8.1 Gen

hta types are presented in Clause 8.

WML 2.5.1 does not prescribe the use of specific data types;UML 2.5.1 contains a package “Prin

UML 2.5.1, Clause 21. However, this package only defines a small set of primitive types that ar
definition of metamodels, namely Integer, Boolean, \String, UnlimitedNatural and Real. Th
r data interchange.

mmmon types

set of reusable types contains types;that are less common and generic than the types
nonetheless considered to be siayeable across multiple conceptual schemas. This set
monized Model and is overseen by the HMMG under the ISO/TC 211 Harmonized
ce Agency.

hdation 19 /rec/conceptual-schema/common-types

tual schema should-use the types in the package with identifier https://standards.isq
d-model/commen-types and not create new types with equivalent functionality.

fata types

bral

nd generic

standards
equivalent

itiveTypes”,
e commonly
s set is not

in the first
s managed
Resources

tc211l.org/

8.1.1 Re

lation with ISO/IEC 11404

ISO/IEC 11404 provides a specification for language-independent data types. In other words, ISO/IEC 11404
specifies data types at the conceptual level.

NOTE

to the data type concept as defined in UML 2.5.1 and discussed in 7.2.3.

In Clause 8, the term “data type” refers to the data type concept as defined in ISO/IEC 11404:2007, 3.12, not

In principle, data types from ISO/IEC 11404 can be mapped bidirectionally to internal data types from,
for example, a programming language, a data format or a specification language. The concept of these
bidirectional mappings is illustrated in Figure 29.

© IS0 2024 - All rights reserved
40


https://standardsiso.com/api/?name=ee8c90ab4259fabdd8598a3a467c9c7e

ISO 19103:2024(en)

conceptual level

specification
language Z
data types

1SO 19103 ISO/IEC 11404
data types data types

level of abstraction

implementation level

AN

programming
language Y

data format X

data types data types

Figure 29 — ISO/IEC 11404 specification of language-independent data types

This document specifies only a UML representation of most of the standardized data types from

ISO/IEC 11404:2001, Clause 8 and Clause 10. Consequently;the ISO 19103 data types reside at the
level as welll. Annex F contains the mapping between theISO 19103 core data types and the ISO

conceptual
IEC 11404

data types|Reuse of the ISO 19103 UML representationsdn conceptual schemas is required, as stat¢d in 7.11.2.

NOTE 3 ertain data types from ISO/IEC 11404 are’excluded because they are useful mainly in pijogramming

languages ajpd not in conceptual schemas.

A conceptyal schema can be implemented.ih one or more implementation schemas. The impl¢mentation
includes mjapping each ISO 19103 data.type to an appropriate construct in the implementation schema

language. In practice, this mapping isydone directly between the ISO 19103 data types and the

data types

from the implementation schema language, not via the ISO/IEC 11404 data types, as illustrated it Figure 30.

An ISO 191f03 core data type can, for example, be mapped to:
— abuiltyin data type;

— astandlardized enceding of the data type;

— anew,|user-defined data type.

NOTE4  Knc6ding is further discussed in ISO 19118.
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conceptual level

ISO 19103
data types

v

implementation level

programming
language Y

data format X

data types data types

Figure 30 — Implementation of the ISO 19103 data types

delling choice for the core data types

lata types are located in the abstract schema“with identifier https://standards.isq
conceptual-schema/core-data-types, see Figure 31.
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«AbstractSchema»
Core Data Types
{uri=https://standards.isotc211.0org/19103/-/2 /conceptual-schema/core-data-types}

+ CharacterSetCode
+ AnnualDate

+ AnnualMonth

+ Binary

+ Bit

+ Boolean

+ Character

+ CharacterString

+ Date

+ DateTime

+ Decimal

+ Digit

+ Integer

+IRI

+ Measure

+ Number

+ PositionInTime
+ Rational

+ Real

+ RecurringPositionInTime
+ Sign

+ Time

+ UnitOfMeasure
+URI

+ UUID

+ Vector

+ Year

83383388383383883838388338883|8883238 8

+ YearMonth

Figure 31 — Contents of Core Data Types

The core data types are modelled as UML interfaces (7.2.5) because they reside at the conceptual(level. They
are intendé¢d to be used-in bther conceptual schemas, independent of the implementation context. The core
data types|are realized {7.4.4) by built-in data types from the implementation schema language In the most
straightforijward cases:

Figure 32 gives ait example of a core data type realized by built-in data types from implementatjon schema
languages.|The interface CharacterString (see also 8.2.7) is realized by:

— the Extensible Markup Language (XML) primitive data type “string”;
— the Structured Query Language (SQL) primitive data type “CHARACTER VARYING”.

NOTE Certain data types categorized as defined data types in ISO/IEC 11404 are treated as primitive data types
in other languages. For example, the XML string data type is categorized as a primitive data type in the XML Schema
type system; see XML Schema Part 2: Datatypes.[38]
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—
Conceptual schemas

«AbstractSchema»
Core Data Types
{uri=https://standards.isotc211.0rg/19103/-/2/conceptual-schema/core-data-types}

«GI_Interface»
- > CharacterString <-—-——————- 7
I I
L — — S = - — — —
——————— — = = +rH————-- - - — — — — — — — — — — ] |- —— — =
| Implementation schemas | |
| | |
I XML I SQL |
! | |
: «primitive» «primitive»
string CHARACTER VARYING
I
I
I
Figure 32 — Example of realizations of a core data type
8.2 Contents of the Core Data Types abstract schema

8.2.1 AnnualDate

AnnualDat
8.2.19) to 4

EXAMPLE

e (Figure 44, Table 7) represents a data type whosé.values are recurring positions i
temporal resolution of a calendar day.

18 September.

8.2.2 AnnualMonth

AnnualMonth (Figure 44, Table 7) represents.a’data type whose values are recurring positions i
8.2.19) to 4 temporal resolution of a calendarmonth.

EXAMPLE September.

8.2.3 Binary

Binary (Flgure 33) represents a family of data types which are strings of bits (see

ISO/IEC 11

104:2007, 10.14

«GI_Interface»
Bit

«GI_Interface»
Binary

+
+

value: Bit [0..¥] {sequence}
/size: Integer

h time (see

n time (see

8.2.4), see

EXAMPLE

Figure 33 — Binary

"01001010" is a binary of size 8.
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8.2.4 Bit

Bit (Figure 34) represents the data type that has the two symbols designated 0 and 1 as value domain (see
ISO/IEC 11404:2007, 10.1.3). Bit is the simplest element of a binary stream (see 8.2.3).

NOTE When encoded as a character string, the usual notation is “0” or “1”, but other notations are possible, such

as “” and “X” which gives a better “density” view of a string. There is usually no semantic difference between these
representations.

«GI_Interface»
Bit

Figure 34 — Bit

EXAMPLE 1 0
EXAMPLE 2 1
8.2.5 Boolean

Boolean (Figure 35) is the mathematical data type associated with ‘two-valued logic as |defined in
ISO/IEC 11404:2007, 8.1.1. Its value domain consists of the values true and-false.

«GI_Interface»
Boolean

Figure 35 —Boolean

8.2.6 Chparacter

Character [Figure 36) represents a family\of data types whose value domains are character sets; see also
ISO/IEC 11404:2007, 8.1.4.

The Internet Assigned Numbers Authority (IANA) maintains a register of character sets for|use in the
internet on https://www.iana.erg7assignments/character-sets/character-sets (see also Figure 36 and
Reference [39]). The registercontains character sets defined by other processes and standardq bodies, or
specific profiles or combinatipfis of such character sets (see RFC 2978[491),

«GI_Interface» «GI_CodeSet»
Character CharacterSetCode
+ characterSet: CharacterSetCode .

IRI = https://www.iana.org/assignments/character-sets/ character-setslﬁ

Figure 36 — Character

8.2.7 CharacterString

CharacterString (Figure 37) represents a family of data types which represent strings of symbols from
standard character sets (see 8.2.6); see ISO/IEC 11404:2007, 10.1.5. Information about the natural language
for interpreting the character strings can, if necessary, be stated at an appropriate level.
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ype whose

«GI_Interface» «GI_Interface»
CharacterString Character
+ value: Character [0.*] {sequence} + characterSet: CharacterSetCode
+ /size: Integer
+ /characterSet: CharacterSetCode
+ maxLength: Integer
«GI_CodeSet»
CharacterSetCode
IRI = https://www.iana.org/assignments/character-sets/character-setsl;l‘
Figure 37 — CharacterString
EXAMPLE 1  “Erlige Kare sd sng for fgrste gang.” (in Norwegian).
EXAMPLE 2 “Honest Kare saw snow for the first time.” (in English).
8.2.8 Date
Date (Figufe 43, Table 7) represents what in ISO/IEC 11404:2007, 8.1, 15 described as a data t
values are points in time (see 8.2.16) to a temporal resolution of a day.,
EXAMPLE 1998-09-18.

8.2.9 DateTime

DateTime
whose valy

DateTime

implement|
the metadd
DateTime.

EXAMPLE 1
EXAMPLE 2

8.2.10 De

Decimal (H
numbers (3

NOTE1 4

Figure 43, Table 7) represents what in ISQ/IEC 11404:2007, 8.1.6, is described as 4
es are points in time (see 8.2.16) to a temporal resolution of a second or a fraction of a

has properties timeShiftUtcHour, «timeShiftUtcMinute, timeZone as defined in ]
ptions, they may be set globally injfer example, the data specification, the conceptuall
ta record for the data set. Consequently, these properties can become optional in a re

1998-09-18T18:30:59#02:00.

data type
second.

lable 7. In

schema or
hlization of

1998-09-18T18:30:59+02:00 in the time zone identified by IANA time zone ID “Europe/Brissels”.

cimal

igure 42).represents the mathematical data type whose value domain comprises t
ee 8.2.17)that can be expressed as a fraction p /q whose denominator g is a power 0

A décimal is an exact value, it has a finite decimal representation. In comparison, a real is an approx

he rational
f ten.

imate value.

NOTE 2

EXAMPLE

Decimals are useful for, for example, currencies and kilometre markers.

12.75 = %

100

8.2.11 Digit

Digit (Figure 38) represents the digits of a base 10 numbering scheme. The normal “Arabic” numerals are
the common representation.
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«GLInterface»
Digit

Figure 38 — Digit

EXAMPLE1 2
EXAMPLE2 9

8.2.12 Integer

nY 1 h | - 1 1 . - 1 - 1
Integer (Figure%Zjy Tepresents—the mmathenaticatdata—type comprisingtire—exactimtegrat

ISO/IEC 11404:2007, 8.1.7 for further description.
EXAMPLE 1] 29
EXAMPLE 2] -65547

8.2.13 IR

An Interndtionalized Resource Identifier (IRI) (Figure 39) is a character string (see 8.2.7) that
resource ahd that conforms to RFC 3987.[41] See RFC 3987 for more informdtion and examples.

«GI_Interface»
CharacterString

«GL.Interface»
IRI

Figure 39 — IRI

8.2.14 Megasure

alues. See

dentifies a

Measure (Figure 40) represents a quantity value representing a measurement result (JCGM| 200:2012,
2.10042]),
UnitOfMeasure (Figure40) represents a real scalar quantity, defined and adopted by convention, ith which
any other quantityofithe same kind can be compared to express the ratio of the two quantities af a number
(JCGM 200}2012, 191421y,

«GI_Interface» . «GI_Interface»

Measure R UnitOfMeasure
+ value: Number 11+ uomldentifier {id}
Figure 40 — Measure and UnitOfMeasure

A constraint (7.7) can specify an appropriate unit of measure (uom) for a property that has a measure
(8.2.14) as its type.
Figure 41 gives an example of a constraint specifying an appropriate unit of measure. Class building has a

constraint regarding the unit of measure for property height.
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Building

+ height: Measure height must be meter.}

L - - _| {The unit of measure for the

Figure 41 — Example of a constraint specifying an appropriate unit of measure

A measure can be a monetary measure.

8.2.15 Number

Number (Figure 42) represents the base type for all number data, giving the basic algebraic operations.

Since all cd
inaccuracy

experience other types of inaccuracy that depend on their representation.

Subtypes df Number are described in 8.2.12, 8.2.10, 8.2.17 and 8.2.18.

«GI_Interface»
Number

ncrete types have finite representations, some parts of this algebra for most typesiexhibit some
For example, integers cannot always be divided accurately, and real and de€imdl numbers

«GI_Interface»
Integer

«GI_Interface»
Decimal

«GI Interface»
Rational

«GI_Interface»
Real

8.2.16 PokitionInTime

PositionInT

values are
and the 24

NOTE

this documd

Figure 42 — Number and its subtypes

'ime (Figure 43) represent§what in ISO/IEC 11404:2007, 8.1.6, is described as a data {
points in time to a certain-temporal resolution. The time scales used are the Gregorig
hour clock system (see also ISO 34000).

ype whose
n calendar

ther time scales are-out of scope of this document. Consequently, the temporal data types dlescribed in
nt are not suited{or certain domains such as geology and archaeology.
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«GI_Interface»
PositionInTime M-~

+ calendar {readOnly}

temporalResolution

{The calendar is the
Gregorian calendar.}

]

«GI_Interface» «GI_Interface» «GI_Interface» «GI_Interface»
Year YearMonth Date DateTime
+ year + year + year + clock {readOnly}
+ month + month +__vear
+ day + month
+ day
+ hour
+ minute
+ second
+_ItimeShiftUtcHopir
+/)timeShiftUtcMinute
+ timeZone
{The clockis’the 24-
hour clock system.}
Figure 43 — Positions in time
The properties shown in Figure 43 are defined as in Table 7:

Table 7 — Properties of positions intimes and recurring positions in times

Name Designation Definition Description
calendar calendar sys- |time scaléthat uses the time scale |In this schema, the calendar|system is
tem unit of calendar day as its basic unit |the Gregorian calendar.
clock clock system |tifme'scale suited for intra-day time |In this schema, the clock sysfem is the
measurements 24-hour clock system, based/on UTC.
year calendar yeatr, . time scale unit defined by the calen-
dar system
month calendan time scale unit resulting from a In the Gregorian calendar, egch calen-
moiith defined division of a calendar year, |dar year is divided into 12 s¢quential
each containing a specific number of | calendar months, named Janjuary,
calendar days February, March, April, May,|June, July,
August, September, October,|November
and December.
day calendar day of |ordinal number of a calendar day In the Gregorian calendar, a falendar
montn Within a calendar month month consists of 28, 29, 30 or 31 days.
hour clock hour time scale unit whose duration rep- |With the 24-hour clock system, each
resents one hour within the defined |calendar day of month is divided into
clock system 24 clock hours.
minute clock minute |[time scale unit whose duration With the 24-hour clock system, each
represents one minute within the clock hour is divided into 60 clock
defined clock system minutes.
second clocksecond |[time scale unit whose duration With the 24-hour clock system, each
represents one second within the clock minute is divided into 59, 60 or 61
defined clock system clock seconds, depending on whether
there are leap seconds.
NOTE Most property designations and definitions are defined by ISO 34000.
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Table 7 (continued)
Name Designation Definition Description
timeShiftUtcHour hours of time |hours component of the difference
shift against |between the marks attributed to the
UTC same instant between times of the
time scale of the value and UTC
timeShiftUtcMinute |minutes of minutes component of the difference
time shift between the marks attributed to the
against UTC same instant between times of the
time scale of the value and UTC
timeZone time zone geographical region observing the |The two most common time zone
same local time at any pointin time |information sources are the IANA Time
Zone Databasel%4] and theisdt of Win-
dows Time Zones.
NOTE Mogt property designations and definitions are defined by 1ISO 34000.
Subclauseq 8.2.8, 8.2.9, 8.2.25 and 8.2.26 give examples of instances of subtypes of RositionInTime. Most
examples gre in the form of date and time expressions using the extended format as-defined in ISP 8601-1.

8.2.17 Rational

Rational (]
ISO/IEC 11
p/q wher

q, see also
EXAMPLE

8.2.18 Re

Real (Figu

mathematical data type comprising the “real numbers”. Specifically, each real data type de

collection
to at least {

q

N

NOTE

numeric is
decimal rep
Where ther

EXAMPLE
EXAMPLE

EXAMPLE

404:2007, 8.1.8. A rational number is a number (see 8.2.15)that can be expressed aj
e p and g are integers and g #0. A rational number is said to have numerator p and dg

Reference [46].
37
3

al

re 42) represents a family of data types which are computational approximati

f mathematical real values whichyare expressed to some finite precision and are disti
hat precision. See ISO/IEC 11404:2007, 8.1.10 for further description.

ince real numbers can approximate any measure where absolute accuracy is not possible,
nost often used for measures. In cases where absolute accuracy is needed, such as curren
resentation can be prefetrred (assuming the currency is decimal, such as the US dollar or Bri
e are no subunits pdssible, integer numbers can be preferred.

il 23.501
Y —1234E-4
3 -23.0

Figure 42) represents the mathematical data type comprising the rational nuinbers, see

a fraction
nominator

bns to the
signates a
nguishable

this form of
cies, then a
Fish pound).

8.2.19 Re

curringPositionInTime

RecurringPositionInTime (Figure 44, Table 7) represents a data type whose values are series of consecutive time
intervals of identical duration. Subtypes of RecurringPositionInTime are described in 8.2.1, 8.2.2 and 8.2.21.
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«GI_Interface»
RecurringPositionInTime

calendar {readOnly}

A

{The calendar is the Gregori

+ calendar.}

aﬁ

temporalResolution

«GI_Interface»
Time

«GI_Interface»
AnnualDate

«GI_Interface»
AnnualMonth

+ month + month clock {readOnly}

8.2.20 Sig

Sign (Figui

hour

minute

second
timeShiftUtcHour
timeShiftUtcMinute
timeZone

+ day

+ o+ 4+ + 4+ + |+

\
\
\

{The clock is'the 24-hour clock
system.}

|

Figure 44 — Recurring positioxns in time

n

“,n

e 45) represents the signs “+” and “-” that\are usually used in an algebraic system to

Histinguish
of a base

ly an integer
[S.

between af positive value and a negative value, Or between a base orientation or a reversa
orientatiorj.
NOTE A sign is commonly represented by @ single character such as “+” or “~” but can sometimes carrj
1 for emphalsis such as “+1”, or “~1”. There is no,semantic difference between these two presentation objec
«GI_Interface»
Sign
Figure 45 — Sign
EXAMPLE1 +
EXAMPLE 2 =
8.2.21 Time

Time (Figure 44, Table 7) represents a data type whose values are recurring positions in time (see 8.2.19) to

a temporal resolution of a second or a fraction of a second.

EXAMPLE1  18:30:59

EXAMPLE 2 18:30:59+02:00 in the time zone identified by IANA time zone ID “Europe/Brussels”.
8.2.22 URI

A Uniform Resource Identifier (URI) (Figure 46) is a character string that identifies a resource and that
conforms to RFC 3986.[47]1 A URI is also an IRI (see 8.2.13). See RFC 3986 for more information and examples.
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«GI_Interface»
IRI

«GI_Interface»
URI

Figure 46 — URI

8.2.23 UUID

A Universdlly Unique Identifier (UUID) (Figure 47) is a 128-bit identifier that is unique-aetross poth space
and time, yith respect to the space of all UUIDs. The generation of UUIDs does not fequire a registration
authority fpr each single identifier.

The UUID |concept is defined in Reference [48]. Generation of UUIDs is spe€ified in RFC 9562[491 or its
successors

NOTE IRFC 9562 is related to ISO/IEC 9834-8, see RFC 9562, Clause 1 for more information. ISO/IHC 9834-8 is
identical to [TU. X.667.[31]

«GI_Interface»
UuID

Figure 477 UUID

EXAMPLE a2cd16ec-95c5-4c9e-968e-2bc3b068f98b (formatted as a string).

8.2.24 Veftor

Vector (Figure 48) represents a quantity having direction as well as magnitude (ISO 19123-1:2023, 3.1.51).
It is often|represented as an ordered set of numbers called coordinates that represent a pdsition in a
coordinatel system.

Vectors capn be added together and multiplied by scalars. The reader is referred to referencé works in
mathematics for more infopmation, e.g. Reference [53] and Reference [54].

«GI_Interface»
Vector

+ /dimension: Integer
+ coordinate: Number [1..*] {ordered}

NOTE Property “dimension” is a derived property. In an instance of a vector, the value of property “dimension”
equals the cardinality of the value of property “coordinate”.

Figure 48 — Vector

EXAMPLE The vector in a three-dimensional space that goes from the origin to the point with coordinates (123,
514, 150) can be written as (123, 514, 150).
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8.2.25 Year

Year (Figure 43, Table 7) represents what in ISO/IEC 11404:2007, 8.1.6, is described as a data type whose
values are points in time (see 8.2.16) to a temporal resolution of a year.

EXAMPLE 1998

8.2.26 YearMonth

YearMonth (Figure 43, Table 7) represents what in ISO/IEC 11404:2007, 8.1.6, is described as a data type
whose values are points in time (see 8.2.16) to a temporal resolution of a month.

EXAMPLE 1998-09
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Annex A
(normative)

Abstract test suite

A.1 Overview of conformance classes

Clause A.2 contains the conformance class “Conceptual schemas modelled in UML”, which has the

identifier /

conf/conce

A.2 Con
A.2.1 Ab

Identifier
Reference

Test methd

A.2.2 Ab

Identifier
Reference

Test methd

d

d

ptual-schema. See also 5.2.

ceptual schemas modelled in UML

stract test case 1

/conf/conceptual-schema/uml
/req/conceptual-schema/uml

Pass if the conceptual schema conforms to UML 2.5.1.

NOTE Defining how to test whether a conceptual schema conforms to UML is out of

scope for this document. UML 2.5.1 does not specify an abstract test suite thi

t document

can refer to. A tool for designing UMLsmodels can offer validation functionality.

stract test case 2

/conf/conceptual-schema/level-of-abstraction
/req/conceptual-schemaylevel-of-abstraction

— Pass if the stereotype of the conceptual schema is the stereotype

“AbstractScheéma” of the UML profile https://standards.isotc211.org/19103/-/2/

uml-profilé.

— Pasgdf the level of abstraction is documented in another way (manual inspection).

A.2.3 Ablstract test.case 3

Identifier

Reference

/conf/conceptual-schema/navigable-association-end-name

/req/conceptual-schema/navigable-association-end-name

Test metho

d

Find all classifiers in the conceptual schema and find all binary associations connected
to the classifiers. For each binary association, pass if each end that is navigable has a

name defined.
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A.2.4 Abstract test case 4

Identifier

Reference

Test method

/conf/conceptual-schema/generalizations
/req/conceptual-schema/generalizations

Pass if each generalization connects two classifiers that are instances of the
from the UML metamodel.

same class

NOTE Many tools that are specifically designed for dealing with UML models ensure

this already.

A.2.5 Abstract test case 5

Identifier
Reference

Test methd

A.2.6 Ab

Identifier
Reference

Test methd

A.2.7 Ab

Identifier
Reference

Test methd

A.2.8 Ab

stract test case 6

stract test case 7

stracttest case 8

Identifier

/conf/conceptual-schema/dependencies
/req/conceptual-schema/dependencies

Find all classifiers in the conceptual schema, find all their properties, find a

1 the types

of these properties, and find the conceptual schemas in which these types are defined
and that are different from the conceptual schema underitest. Pass if a degendency is

present from the conceptual schema under test to the found conceptual sch

/conf/conceptual-schema/directed-acyclic-graph
/req/conceptual-schema/directed-acyclic-graph

Find all the conceptual schemas that the conceptual schema depends on d
indirectly by searching throughi¢he conceptual schema’s dependencies 1

£mas.

irectly and
ecursively.

Construct a directed graph whet'e each node represents a conceptual schema and each

directed edge represents_a dépendency. Pass if no cycles are detected wit
pendency graph that invelve the conceptual schema under test.

/conf/conceptual-schema/natural-language-constraints
/req/cofieeptual-schema/natural-language-constraints

Pass if‘all constraints in the conceptual schema are expressed in natura
(manual inspection).

hin the de-

1 language

/conf/conceptual-schema/uml-profile-application

Reference

Test method

/req/conceptual-schema/uml-profile-application

Pass if the conceptual schema uses the stereotypes of the profile with identifier https://
standards.isotc211.org/19103/-/2/uml-profile when appropriate and in accordance with

any tagged values and constraints defined for the stereotypes.
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A.2.9 Abstract test case 9

Identifier

Reference

Test method

/conf/conceptual-schema/unique-names

/req/conceptual-schema/unique-names

Find all classifiers in the conceptual schema. Pass if all the following are true:

— each classifier has a name that is case-insensitive unique in the context of the

package in which it is contained;

— each property has a name that is case-insensitive unique in the context of the

classifier in which it is contained.

A.2.10 Ab

Identifier
Reference

Test methd

A.2.11 Ab

Identifier
Reference

Test methd

A.2.12 Ab

Identifier
Reference

Test methd

d

d

d

stract test case 10

stract test case 11

stract test case 12

/conf/conceptual-schema/package-dependency-diagram

/req/conceptual-schema/package-dependency-diagram

Take all dependencies found in /conf/conceptual-schema/dependencies. Hass if each

dependency is present in the same package diagram.

/conf/conceptual-schema/context-diagram
/req/conceptual-schema/context-diagram

Pass if each classifier and its propérties are documented in a dedicated clas

s diagram.

NOTE Using a naming patternfor context diagrams can aid automated verifjcation. For

example, “Context diagram <classifier name>".

/conf/conceptuat-schema/core-data-types
/req/conceptual-schema/core-data-types

Pass if the conceptual schema does not use types that are not the core dat
areequivalent to them.

h types but
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Annex B
(informative)

Backward compatibility

A conceptual schema that conforms to ISO 19103:2015 does not automatically conform to this document.

Table B.1 describes the changes that can cause a conceptual schema to no longer conform to this document
as well as the changes that deprecate certain practices. For each change, a suggestion is made for how to

update a c(

Table B.2 ¢
provisions

nceptual schema to make it conformant to this document.

rovides a structured overview of the mapping between the provisions in this docum
in ISO 19103:2015. The mapping is not necessarily exactly one-to-one.

Table B.1 — Backward compatibility overview

ent and the

Description of change

Suggested action

Introductidn of dedicated tagged values for containing Apply the stereotypes‘defined in 7.8 to the modgl elements.
the designgtions, definitions and descriptions of the con- |Move the designations, definitions and descriptions from
cepts descrjibed in a conceptual schema. the tool-specifiecs<documentation fields to th¢ dedicated
tagged values(
NOTE 1 A copy of the contents of the tagged vdlues can be
added, in‘a’automated way, to the tool-specifir documen-
tation.fields, if representations of the conceptjual schema
depend on those fields to be filled out.
Deprecatioh of the Leaf stereotype. Remove the Leaf stereotype from the packages that have
it.
Deprecatioh of the Union stereotype. Two options exist.
The Union $tereotype extends more than one meta- If the original intention was to have a property whose
class, (see Higure 24 and compare with ISO 19103:2015, |[type is one from a set of mutually exclusive types:
Fﬁguge D.2) Th(ljs lfS bedcaﬁ_se the previous edltlortl)s: of — update the properties who had the union fs a type so
this o;:ll_n}rllent le 12‘? t 1slstereoty_pe m, aﬂ_amdl-%fuous they either have no type anymore (see 7.3.2.2) or have
way, w LC resulted in implementations taking different a type that is a common supertype of all the mutually
approaches. exclusive types;
Figure B.1 @) gives an example of a classifier with the
Union sterdotype. — remove the union;
— add a constraint specifying what type the[property is
allowed to have.
Figure B.1 b) gives an example of the applicatign of this

option on the model given in Figure B.1 a).

If the original intention was to have several pr
which only one can be present in an instance:

bperties, of

and give them each a multiplicity 0..1;

remove the union;

mutually exclusive.

Figure B.1 c) gives an example of the application of this

option on the model given in Figure B.1 a).

replace the property that uses the union with the
same number of attributes as defined in the union

add a constraint specifying that those properties are
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Table B.1 (continued)

Description of change

Suggested action

Deprecation of the CodeList stereotype.

The CodeLi

st stereotype extends more than one meta-

class, see Figure 24 and compare with ISO 19103:2015,

Figure D.2.

This is because the previous editions of this

document defined this stereotype in an ambiguous way,
which resulted in implementations taking different ap-

proaches.

Remove the CodeList stereotype and the tagged value

codeList from the elements that have the stere

otype.

Remove the code values from the element, if present.
If the schema is not supposed to specify what code set to

use, then do all the following:

remove the element completely;

type.
If the schema is supposed to specify which co

model the properties who had it as type without a

e set to

use, then do all of the following:

change the element to a data type ifit is a
enumeration;

apply stereotype GI_CodeSetto-the eleme

update the tagged values ‘of the element
which code setis to be'used and where it ca

Annex H elaborates on code sets.

class or an

nt;

to indicate
n be found.

Removal off

the data type Any (see ISO 19103:2015, 7.6).

Model the property without a type, see 7.3.2.2

Removal off
ISO 19103:]

the data types Set, Sequence and Bag (see
015, 7.3).

For each property)with data type Set, Sequenc
do all of the following:

changethe property to a multivalued proj

change the type of the property to an :
data type;

set metaproperties “isUnique” and “isOrd
correct values, see Table 2.

EXAMPLE 1 Replace “position: Set<DirectPo
“position: DirectPosition [1..*]” or “position: Diy
[1..*] {unordered, unique}”.

EXAMPLE 2 Replace “coordinate: Sequence

with “coordinate: Number [0..*] {sequence}”’,
Number [0..*] {seq}” or “coordinate: Number [0.

nonunique}”.

e or Bag,

berty;

\ppropriate

bred” to the

ition>" with
ectPosition

<Number>"
coordinate:
*] {ordered,

See Table D.1 for more information about the fotation for

multivalued properties.

Removal off

the name types\(see ISO 19103:2015, 7.5).

Search for the name data types in the package
tifier https://standards.isotc211.org/harmoni
common-types, see 7.11.3.

with iden-
ved-model/

Removal of]
Annex C).

the extension data types (see ISO 19103:2015,

Search for the extension data types in the pacK
identifier https://standards.isotc211.org/hary
-model/common-types, see 7.11.3.

age with
honized
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Table B.1 (continued)

Description of change

Suggested action

Removal of the possibility to create a conforming con-
ceptual schema by means of a mapping from another
language conceptual schema language or from an older
version of UML.

Older conceptual schemas based on UML 1.4.2, also
known as ISO/IEC 19501:2005, can contain classes using
the type stereotype, defined in UML 2.5.1, 22.3 as “stere-
otype of class that specifies a domain of objects together
with the operations applicable to the objects, without
defining the physical implementation of those objects”.

If the conceptual schema is based on ISO/IEC 19501:2005,
do all of the following:

a) change all the classes with the type stereotype to
interfaces, and apply stereotype GI_Interface;

b) change all the realizations that have one of the classi-
fiers that were changed in list item a) as source and that
have an interface as target to generalizations.

Figure B.2 b) gives an example of the result of the applica-
tion of this action on Figure B.2 a).

h W 1 £ 1 1
1} BIVCD dall CAclllllJlC Ul Sulll d LidosS.

also ISO 19103:2015, 4.36 and Annex B, and
ISO/TS 191P3:2005, 6.3, D.3 and D.8.3.

NOTE 3 The type stereotype is present in both ISO/
[EC 19501:2005 and UML 2.5.1. A type can be realized
by one or more implementation classes, see UML 2.5.1,
Clause 22 ajnd Reference [27]. Both the type and the
implement
stereotype

Figure B.2
NOTE 2 Seq

5, defined in the Standard Profile of UML.

htion class stereotype are predefined standard

MyClass

«Union»
Location

+ location: Location

+
+

locationAsGeometry: Geometry
locatiphASName: CharacterString

«GI_Class»

a) Example of a classifier with the deprecated Union stereotype

MyClass

+ location

{The type of attribute location must be either
Geometry or CharacterString.}

«GI.Class»
MyClass

+ locationAsGeometry: Geometry [0..1]

+ locationAsName: CharacterString [0..1]

Figure B

b) Example of a property-whose type is one from a set of mutually exclusive types$

c) Example of several properties of which only one can be present in an instance

{Exactly one of the attributes
locationAsGeometry and locationAsName
must be present.}
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«interface»
A

T

«type»
B

NOTE Bis a class with the “type” stereotype applied to it. The notation for classifiers is summarized in

D.1.1.

a) Example of a type

«GI_Interface»
A

«GI_Interface»
B

b) Example of an interface converted from a type

Figure B.2 — Example of how to upgrade a conceptual schema containing types

Table.B.2 — Provision mapping

Prqvision in
I1SO 19103:2015

Provision-in this docu-
ment

Note

Requirement 1

Requirement 1

Requirement 2

This document addresses conceptual schemag modelled
in UML, not conceptual schemas modelled in gnother
conceptual schema modelling language.

Requirement 3

Recommendation 7

Requirement 4

Requirement 2

Requirement 5

Requiremept-6

Requirement 7

Requirement 8, Recommen-
dation 7

Requirement 8

UML 2.5.1 defines an enumeration, 7.8 defines a data
type with the GI_CodeSet stereotype, and Annex H
explains what code sets are in general. This informa-
tion provides the basis for the choice of the appropriate
model element.

Requirement 9

UML 2.5.1 defines an enumeration, 7.8 defines a data
type with the GI_CodeSet stereotype, and Annex H
explains what code sets are in general. This informa-
tion provides the basis for the choice of the appropriate
model element.
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Table B.2 (continued)

Provision in

1SO 19103:2015

Provision in this docu-
ment

Note

Requirement 10

Recommendation 2

The default multiplicity of 1..1 applies to all properties,
thus to attributes and to association ends.

Requirement 11

Requirement 3

Requirement 12

wn
~
o~
N
-~

Requirement 13

o |
N
-~
N

1%
-~

Requirement 14

Requirement 4

Requirement 15

Requirement 8

. RequiTernment9; Recommer-
Requiremept 16 dation 11 ﬂb‘
Requirement 17 Requirement 10 qg v
: . Vv
Requirement 18 Requirement 11 &>
Requiremept 19 Recommendation 7 0\'\\)
Requirement 20 — See Annex G. . N~
Requiremept 21 Requirement 10 X 01\)
Requirement 22 Requirement 12 ‘\\..,
— This document addresses only conceptual schemas
Requirement 23 modelled in a ance with UML 2.5.1, not with earlier
versions of U
— This doc@nt addresses only conceptual schemas
Requirement 24 model!@l accordance with UML 2.5.1, not with earlier
ver of UML.
Requirement 25 Recommendation 19 A$
Recommengation 1 — A‘ ee 7.2.4.
Recommengation 2 Recommendation 7 \O
. c\}‘ Rules for user extensions of code sets are speg¢ified by
Recommenfation 3 — C)\\ the owner of the code set. The management of code sets
. is not a standardization target of this documenpt.
Recommenfdation 4 Requirem,e\@
Recommengation 5 Recom(m%ndation 14
Recommenfation 6 Re,g@n;,endation 4
Recommenfdation 7 Rf‘@ammendation 5
Recommenfdation 8 AQ;R/ecommendation 8
Recommenfation 9 Recommendation 10
Recommenfdation 1€©\ Recommendation 11
Recommendat'glvl\q Recommendation 12
Recommen d%)}l 12 Recommendation 7

Recommendation 13

Recommendation 13

Recommendation 14

Requirement 7, Recommen-
dation 6

Recommendation 15

Good practices regarding how to make readable and un-
derstandable diagrams can be found in other resources
addressing UML in general.

Recommendation 16

Recommendation 18

Requirement 5

Requirement 6

Recommendation 1
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Table B.2 (continued)

Provision in Provision in this docu- Note
IS0 19103:2015 ment

Recommendation 3

Recommendation 6

Recommendation 9

Recommendation 15

Recommendation 16

Recommendation 17
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Annex C
(informative)

On conceptual schema languages

A conceptual schema classifies instances, identifying kinds of instances according to their characteristics
(structure and behaviour) and relations with other instances.

Figure C.1 describes the relationship between modelling reality and the resulting conceptual schema. A
universe of discourse is a selected piece of the real world (or a hypothetical world) that a humanib¢ing wishes
to describ¢ in a model. The universe of discourse can include not only phenomena such as watercourses,
lakes, islarnds, boundaries of pieces of land or owners of pieces of land, but also their charactdristics and
the relatiohs that exist among such phenomena. A universe of discourse is defined in.a conceptual model.
The conceptual schema is a rigorous description of a conceptual model for some luniverse of| discourse.
A conceptuyal schema that defines the universe of discourse relating to a specifictapplication jor a set of
application]s is called an application schema. A conceptual schema also defines relations between model
elements and constraints on the elements and their relations. These constraints define valid stfates of the
modelled dystem. An actual universe of discourse can be digitally represented by data that is [structured
according to the specification in the corresponding conceptual schema,

real world

is perceived in

1

[ universe ofdijjs-e)/

is defined in

provides concepts

A 4 A 4
- for describin
[ confeptual formalism }—é[ conceptual model ] [ context ]
is the .
is a formal
basis for

v languagesfor
cohceptual schema representin ol el
language conceptual schema

Figure C.1 — From reality to conceptual schema

A conceptyal schema\language is used to describe a conceptual schema. A conceptual schema lapguage is a
formal language that’can be parsed by a computer or a human being. A conceptual schema language contains
all linguistjic censtructs necessary to formulate a conceptual schema and to manipulate its contents.

A conceptualschemalanguageishaseduponaconceptualformalism-The conceptualformalismprovides the
rules, constraints, inheritance mechanisms, events, functions, processes and other elements that make up a
conceptual schema language. These elements can also be used to create conceptual schemas that describe a
given information system or information technology standard, if this is the chosen universe of discourse. A
conceptual formalism provides a basis for the formal definition of all knowledge considered relevant to an
information technology application. More than one conceptual schema language, either lexical or graphical,
can adhere to and be mapped to the same conceptual formalism.

Conceptual schemas developed for parts of the ISO geographic information standards are represented using
a conceptual schema language. These conceptual schemas are integrated into application schemas which
define the structure of geographic data processed by computer systems.
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Annex D
(informative)

UML notation reference

D.1 Notation for UML elements used for modelling conceptual schemas

D 1 1 N fatinn for claccifinec

TOCTIUIT TUT CIaJJITICT J

The defaulf notation for a classifier in a UML diagram is a solid-outline rectangle containing.the
name. [f the default notation is used for a classifier, a keyword corresponding to the metaclass of th

classifier’s
e classifier

is shown in guillemets («<keyword») above the name. No keyword is needed to indicate-that the metaclass is

class. This|default notation is illustrated in Figure D.1.

When a stereotype is applied to a model element, the name of the stereotype is shown as ¥
enclosed ir] a separate pair of guillemets or in the same pair of guillemets as the keyword. This is
for classifigrs in Figure D.2 and explained in Clause D.3.

More inforjmation about the notation for classifiers, data types (ineltiding enumerations), inte
classesis given in UML 2.5.1,9.2.4.1, 10.2.4, 10.4.4, 11.4.4, respectivé€ly*The notation for model ele
have a stereotype applied is specified in UML 2.5.1, 12.3.4.

MyClass

«interface»

MylInterface

«dataType»
MyDataType

«enumeration»

MyEnumeration

wvell, either
illustrated

rfaces and
ments that

NOTE In this figure, the attributes and operations compartments are suppressed.

Figure D.1 — Default notation for classifiers used in geographic information modelling without a

stereotype
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«GI_Class»
MyClass

«GI_Class»
MyClass

«interface» «GI_Interface» «interface,GI_Interface»

MyInterface MyInterface

«dataType» «GI_DataType» «dataType,GI_DataType»

Figul

NOTE ]

does not fuflly conform to UML 2.5.1 regarding the notation for stereotyped classifiers, shown in Fig

particular, {
interfaces a

D.1.2 Notation for properties

The notati
and Figure

The notati
can be us¢g

property modifiers used for the four‘Kinds of collections described in Table 2.

MyDataType MyDataType

«enumeration» «GI_Enumeration» «enumeration,GI_Enumeration»

MyEnumeration MyEnumeration

e D.2 — Two possible default notations for classifiers used in geographic inform
modelling with a stereotype

ation

l Figure D.7,

'he tool used to create all the UML diagrams in this document except Figure D.1, Figure D.2 an

he keywords “interface” and “dataType” are missing in, the diagrams created by that tool in
hd data types, respectively. The purpose of Figure D.Z is to demonstrate the possible, correct i

bn for properties is defined in UML 2.5:4;-9.5.4. UML 2.5.1, 9.5.5 gives examples. Figure

rure D.2. In
the case of
otations.

7, Figure 8

10 give examples as well.

n for a property optionally ends'with one or several property modifiers. Such a proper

Ly modifier
.1 lists the

d with multivalued properties to indicate the kind of collection, see 7.3.2.3. Table D

Table D.1.— Notation for the different kinds of collections

Kind of-eollection Property modifiers

set no modifier or {unordered, unique}

ordered set {ordered} or {ordered, unique}

bag (= multiset) {nonunique} or {unordered, nonuniqy

e}

sequence (= list = ordered bag) {seq} or {sequence} or {ordered, nonuni

que}

IINAL
T

NOTE1 Me

“unordered”

+ ([ & N 2L HPN N daf e o i H £+l + dal 1o £ +lo
caproperty—Soquet— (St SOy acratrc St totr ac e oo metaioter e €roTeTe—prop

“unique” can be omitted.

NOTE 2 Metaproperty “isOrdered” (see 7.3.2.3) is by default set to false in the UML metamodel, therefore the property modifier

can be omitted.

NOTE 3 A UML tool typically provides controls in its graphical user interface to set the metaproperties “isUnique” and
“isOrdered”. The tool then gives the property one of the notations described in this table based on the values of those
metaproperties.

NOTE 4 In UML 2.2, the property modifier for a bag was changed from {bag} to {nonunique}. Not all UML tools conform to this
new notation yet.

rty modifier
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D.1.3 Notation for relationships

Figure D.3 illustrates the notation defined in UML 2.5.1 for associations, generalizations, dependencies,
usages, abstractions, realizations and template bindings.

The reader is referred to UML 2.5.1, 7.3.4, 7.7.4, 9.2.4.2 and 11.5.4 for more information about the notation
for template bindings, dependencies (including usages, abstractions and realizations), generalizations and
associations, respectively.

Relationship
(no notation)
JA\
[ 1
Association DirectedRelationship
(no notation)
[ |
Generalization Dependency TemplateBinding

SN D> __“_biﬁdi__>

Usage Abstraction
«use» > «abstraction» =
Realization

NOTE1 Relationship and DirectedRelationship are abstract metaclasses and have therefore no notation.

NOTE 2 Maca” “Shetraction? S d Ch o A” Sn easzaaznede ot oot Py Qrcan
oSt —aostratoOT—ant— oMt —arC Kty worasS; ot St oty pCSsTames,—StC

NOTE 3  The tool used to create the UML diagrams in this document does not show template bindings correctly
regarding the arrowhead: they are displayed with a hollow arrowhead (like realizations) instead of an open
arrowhead. Earlier versions of the UML specification were inconsistent regarding this notation. See e.g. https://issues
.omg.org/issues/UML25-479.

Figure D.3 — Relationships used in geographic information modelling and their notation

Associations symbols can have several adornments:

— names;
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visibility symbols;
multiplicities;
property modifiers (see D.1.2);

diamond (hollow or filled).

The notation for associations is shown in Figure D.4. See UML 2.5.1, 11.5.4 for more information about the

notation for associations.

relatesTo B> +b

A B
0.1
+whole +part

c D
1 groups B> 0.*
+whole +part

E F
1 isComposedOf B> 0.*

Figure D.4 — Notation for associations

D.1.4 Notation for comments

A commen|
note symb
is annotatq
illustrated

[t is shown as a rectangle with the upper right cexner bent. This rectangle is also K
ol. The note symbol contains the body of thesx¢omment. The connection to each el
ed by the comment is shown by a separate dashed line. This is stated in UML 2.5.1

in Figure D.5.

«interface»
MyInterface

Interface MylInterface is
annotated by this comment.

Figure D.5 — Notation for comments

ation for constraints

Constraintk can be shown in different ways, depending on the model elements they constrain (see
7.6.4). The notation.used in the figures in this document consists of placing the constraint expres
curly brackets,and placing the resulting character string in a note symbol that is attached by d
to the congtrained elements. If the constraint has a name, the constraint name and a colon are plz

nown as a
bment that
, 7.2.4 and

UML 2.5.1,
tion within
hshed lines
iced before

the constr igure D6
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’
4 N
’ N N
’

{This unnamed constraint .

{myConstraint: This constraintis
appliesto class A.}

(This unnamed constraint named "myConstraint” and applies
. s to class B.}
applies to association c.}

F‘ignrp D.6 — Notation for constraints

D.2 Notation for UML elements used for modelling profiles

A profile uges the same notation as package, with the addition that the keyword “profile” is show|

n before or
above the mame of the package enclosed in guillemets (UML 2.5.1, 12.3.4).

A stereotype can extend a metaclass from the UML metamodel, as exemplified in Figure D.7. A stereotype
uses the same notation as a class, with the addition that the keyword “stereotype” is shown before or above

the name df the class, enclosed in guillemets (UML 2.5.1, 12.3.4). «Metaclass» is shown before o

" above the
name of th

b class that represent a metaclass from the UML metamodel (UML 2.5.1, 11.4.4 and 22.B).

Figure D.8|shows the relationships that can be used in profiles, Stereotype A extends metaclasg DataType.
Stereotypq B specializes stereotype A.

«Metaclags»

DataType

«stereotype»
A

«stereotype»
B

| J

NOTE The tool used to create all the UML diagrams in this document except Figure D.1, Figure D.2 and Figure D.7

shows the stereotype of a class that represent a metaclass from the UML metamodel as «metaclass» instead of
«Metaclass». See also Figure 20, Figure 21, Figure 22, Figure 23 and Figure 24.

Figure D.7 — Notation for metaclasses and stereotypes in UML profiles
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Relationship

(no notation)

Association DirectedRelationship

(no notation)

A A

D.3 Diff

Keywords

explained in the following quotation (“[...]” means that some text that is not important here has be

UML ki
as text

In UMI

a) To dis
form.
disting

Extension Generalization

Figure D.8 — Relationships used in profiles and their netation

prence between UML keywords and stereotypes
and stereotypes are two different concepts in UML, although both are shown in gui

eywords are reserved words that are an integralpart of the UML notation and norm
annotations attached to a UML graphic elementor as part of a text line in a UML diagr

L, keywords are used for three different purposes:

For instance, the «interface» keyword in the header box of a classifier rectangle
uish an Interface from other kinds'of Classifiers.

b) To disf

relatiorships sharing the same-general graphical form. For example, dashed lines between el

used fi
c¢) Tospe

Keywd
disting

[.-]
In add

inguish a particular kind efirelationship between UML concepts (meta-association)

r a number of different relationships, including Dependencies, [...], and so on.
Cify the value of some modifier attached to a UML concept (meta-attribute value). [...]

rds are always.enclosed in guillemets («keyword»), which serve as visual cues to m
uish whenia-keyword is being used.

llemets, as
bn left out).

hlly appear
am.

inguish a particular UML concept (metaclass) from others sharing the same generall graphical

is used to

from other
bments are

bre readily

jtion ‘to identifying keywords, guillemets are also used to distinguish the usage of sf

ereotypes.

This nn
— Notall

— words

earrs that
words appearing between guillemets are necessarily keywords, and

appearing in guillemets do not necessarily represent stereotypes.

[SOURCE: UML 2.5.1, Annex C]

The keywords for the model elements of the UML metamodel are listed in UML 2.5.1, Annex C. The keywords
for the model elements that are relevant for this document are listed in Table D.2.
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Table D.2 — Keywords for UML model elements used in geographic information modelling

UML metaclass Keyword
Abstraction abstraction
Class (no keyword) (in a model); Metaclass (in a profile)
DataType dataType
Enumeration enumeration
Interface interface
Profile profile
Stereotype stereotype
TemplateBinding bind
Usage use
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