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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.

The aintenance
are |described in the ISO/IEC Directives, Part 1. In particular, the different appropal criteria
needed for the different types of document should be noted. This documentwas|drafted in

accofdance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso!6rg/dlirectives or

.iec.ch/members_experts/refdocs).

list g

Any
cons

For
expr
the

www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

htion is drawn to the possibility that some of the elements of this document may be
htent rights. ISO and IEC shall not be held responsible for identifysing any or all

s. Details of any patent rights identified during the development of the document w
duction and/or on the ISO list of patent declarations received (sée-www.iso.org/patent

the subject
such patent
ill be in the
5) or the IEC

f patent declarations received (see https://patents.iec.ch).

titute an endorsement.

hn explanation of the voluntary nature of standards, the meaning of ISO specific
essions related to conformity assessment, as<well as information about ISO's ac
World Trade Organization (WTO) principles in the Technical Barriers to Trade

This
Subd

A lis

Any

body.
wwW.iec.ch/national-committees.

document was prepared by Joint Technical Committee ISO/IEC/]TC 1, Information
ommittee SC 32, Data management@nd interchange.

F of all parts in the [SO/IEC 11179 series can be found on the ISO and IEC websites.

feedback or questions en\this document should be directed to the user’s nationa
A complete listing' of these bodies can be found at www.iso.org/member

trade name used in this document is information given for'the convenience of users and does not

terms and
lherence to
(TBT) see

technology,

| standards
s.html and

© ISO/IEC 2023 - All rights reserved

vii


http://www.iso.org/directives
http://www.iec.ch/members_experts/refdocs
http://www.iso.org/patents
https://patents.iec.ch
http://www.iso.org/iso/foreword.html
http://www.iec.ch/understanding-standards
http://www.iso.org/members.html
http://www.iec.ch/national-committees
https://iecnorm.com/api/?name=afa51e0cd19a1d27ff01d1439daa78d1

ISO/IEC 11179-31:2023(E)

Introduction

In ISO/IEC 11179-3, the structure of a Metadata Registry is specified in the form of a conceptual data
model. ISO/IEC 11179-3 specifies a metamodel for “registry common facilities”, which is intended to be
extended by other parts of ISO/IEC 11179 for specific purposes.

This document provides a specification of the extensions to the registry metamodel specified in
ISO/IEC 11179-3 to enable the registration of metadata about data elements and associated concepts,

» oo«

such as “data element concepts”, “conceptual domains” and “value domains”. Generically, these are
all referred to as “metadata items”. Such metadata are necessary to clearly describe, record, analyse,

classify and

This docum
Description
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EXAMPLE
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ent is part of the 4th edition modularization of the ISO/IEC 11179 series. It extracts\the
package from ISO/IEC 11179-3:2013 to make it more accessible and renames it-“Metan
cification registration”. At the same time, some enhancements have been made‘as follo

for externally defined “reference enumerated conceptual domains” (7.472.6) and “refer]
ated value domains” (7.4.2.13);

for sub-setting of value domains (7.7) and conceptual domajns (7.8) within a sped

for composite data elements and data types (7.9);
ained conformance options (see 5.3);

on of some constraints in the standard, while giying registration authorities the abili
them if they wish (see 6.5).

b 5 onwards, this document uses:
ht to highlight terms which represent.metadata objects specified by the metamodel;

font for terms which represent ceicepts defined in Clause 3.

Conceptual_Domain (7.2.2.2) is a class each instance of which models a conceptual domain

Data
odel
VS:
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Information technology — Metadata registries (MDR) —

Part 31:
Metamodel for data specification registration

1 §$cope

This|document provides a specification for an extension to a Metadata Registry (MDR], hs specified
in ISO/IEC 11179-3, in which metadata that describes data elements and associated iconcepts, such as

» o«

“datp element concepts”, “conceptual domains” and “value domains” can be registered.

The [specification in this document, together with the relevant clauses\ of the spedification in
ISO/[EC 11179-3, provides the ability to record metadata about:

a) (lata elements, units of measure and derivation rules;

b) {ata element concepts and associated object classes and praperties;

c) ¢onceptual domains, conceptual domain subsets and value' meanings;

d) YValue domains, value domain subsets, datatypes and{permissible values.

This| document is applicable to the formulationsof data representations, concepts, mganings and
relafionships to be shared among people and maghines, independent of the organization thfat produces
the data. It is not applicable to the physical representation of data as bits and bytes at the machine level.

2 Normative references

The [following documents are reférred to in the text in such a way that some or all of their content
congsftitutes requirements of thistdocument. For dated references, only the edition cited ppplies. For
undgted references, the latest edition of the referenced document (including any amendments) applies.

ISO/JEC 11179-3:2023, Ihformation technology — Metadata registries (MDR) — Part 3: Mgtamodel for
regiftry common facilities
3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 11179-3 and the following
apply.

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

— IS0 Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1

object class

set of ideas, abstractions or things in the real world that are identified with explicit boundaries and
meaning and whose properties and behaviour follow the same rules

3.2

property
quality common to all members of an object class (3.1)

© ISO/IEC 2023 - All rights reserved 1
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3.3

characteristic

abstraction
EXAMPLE

Note 1 to ent

of a property (3.2)

'Having a cable for connecting with a computer' as a characteristic of the concept 'cord mouse'.

ry: Characteristics are used for describing concepts (3.4).

[SOURCE: ISO 1087:2019, 3.2.1]

3.4
concept

unit of knov

Note 1 to e
influenced b

Note 2 to ent]
[SOURCE: I§

3.5
conceptual
CDh
concept (3.4
or both, wh

3.6

described ¢
conceptual g
arange (i.e.

3.7
enumerate
conceptual g

Note 1 to ent]

3.8

local enumlerated conceptual domain

enumerated
registry

Note 1 to ent]

39

Vledge created by a unique combination of characteristics (3.3)

htry: Concepts are not necessarily bound to particular natural languages. They are;’how
y the social or cultural background which often leads to different categorizations.

ry: A concept is independent of its representation.

0 1087:2019, 3.2.7, modified — Note 2 to entry changed.]

domain

) whose meaning is expressed as an enumerated set, a description of subordinate cong
ch are value meanings (3.10)

rfonceptual domain
jomain (3.5) that is specified by a description Ot specification, such as a rule, a procedu
interval)

d conceptual domain
jomain (3.5) that is specified by a-list of all its value meanings (3.10)
ry: No ordering of the value meanings is implied.

conceptual domainr{3.7) whose value meanings (3.10) are enumerated locally withir

ry: c.f. reference enumerated conceptual domain (3.11).

local enu
subset of t

rated conceptual domain subset
evglue meanings (3.10) in a local enumerated conceptual domain (3.8) used to restric

ever,

epts

re or

1 the

t the

' - L 4 e o . . 1 + 4
value meannrgsaaata eterrerni Corcept LS.ZD} CdIT dSSUIIIE T a4 pdrl (ICUIdT COITtEXT

3.10

value meaning

semantic co

ntent of a value

Note 1 to entry: The representation of value meanings in a registry (3.36) shall be independent of (and shall not
constrain) their representation in any corresponding value domain (3.13).

3.11

reference enumerated conceptual domain

enumerated

Note 1 to ent

conceptual domain (3.7) that is specified by a formal definition

ry: The definition may reference externally enumerated value meanings (3.10).

© ISO/IEC 2023 - All rights reserved


https://iecnorm.com/api/?name=afa51e0cd19a1d27ff01d1439daa78d1

ISO/IEC 11179-31:2023(E)

3.12
enumerated conceptual domain definition
formal definition of an enumerated conceptual domain (3.7)

Note 1 to entry: The definition may reference externally enumerated value meanings (3.10).

3.13

value domain

VD

set of permissible values (3.19)

Noted+to nhhr'y- The value domain prnnir‘nc rnprncav\fﬂh'nn buthasno imp]ir‘afinh astowhatdataelement Concept
(3.29) the values are associated with nor what the values mean.

Note|2 to entry: The permissible values can either be enumerated, expressed via a description;-or ajcombination
of th¢ two.

3.14
desdribed value domain
valu¢ domain (3.13) that is specified by a description or specification, such as a rule, a prdcedure or a
range (i.e. interval)

3.15
enumerated value domain
valu¢ domain (3.13) that is specified by a list of all its permissible values (3.19)

Note|l to entry: No ordering of the permissible values is implied.

3.16
loca] enumerated value domain
enurperated value domain (3.15) whose permissible values (3.19) are stored within the registry

Note|l to entry: c.f. reference enumerated value\domain (3.18).

3.17
local] enumerated value domain subset
subsget of the permissible values\3.19) in a local enumerated value domain (3.16) used to [restrict the
valug meanings a data element(3.23) can assume in a particular context

3.18
reference enumeratedwvalue domain
enumerated value domain (3.15) that is specified by reference to an external specificatiop, including
externally enumerated permissible values (3.19)

3.19
permissible-value
designation of a value meaning (3.10)

Note T to entry: Permissible values may be specified either as part of a value domain (3.13) or only associated
with a value meaning (3.10).

Note 2 to entry: Within a value domain, permissible values can either be enumerated, expressed via a description,
or a combination of the two.

Note 3 to entry: Explicit mapping of a single permissible value to a single value meaning is possible only when

both the value meaning and permissible value are enumerated, e.g. for code sets. For described permissible
values, it is possible for the described meaning to be associated with a range of values, e.g. weight in kilograms.

© ISO/IEC 2023 - All rights reserved 3
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3.20
data

re-interpretable representation of information in a formalized manner suitable for communication,

interpretati

Note 1 to ent

on or processing

ry: Data can be processed by humans or by automatic means.

[SOURCE: ISO/IEC 2382:2015, 2121272, modified — Notes to entry 2 and 3 deleted.]

3.21
datatype
set of distin

[SOURCE: IS

3.22
datatype s¢

source of the specification of one or more datatypes (3.21)

[SOURCE: IS

3.23
data eleme
(organizatic

Note 1 to en
possible that
another cont|

EXAMPLE

[SOURCE: I
entry prefix

3.24
data eleme
one or morq

Note 1 to en
collection is

3.25
data eleme
concept (3.4
any particu

Note 1 to ent
combination

£ Va]unc, rharartnri'n:d by prnpnrtinc of tlﬁncn va]unc and by npnratinnc on tlﬁncn va]un

O/IEC 11404:2007, 3.12]

‘heme

O/IEC 11404:2007, 3.12]

nt
n of data) unit of data (3.20) that is considered in contexttobe indivisible

ry: The definition states that a data element is “indivisible”in some context. This means tha
ext, (e.g. country code, area code, local number).
The data element “age of a person” with values ¢ensisting of all combinations of 3 decimal dj

bO/IEC 2382:2015, 2121599, modified —=‘Example moved to the end without the No
. Other Notes to entry have been replaced.]

nt collection
data elements (3.23) that may be unordered or ordered

fry: Examples of unorderged,collections are a set or a bag (or multiset). An example of an or(
h list.

nt concept
) that can beyepresented in the form of a data element (3.23), described independent
ar representation

'y: Ardata element concept is implicitly associated with both the property and the object class w
it€xpresses.

Litis

a data element considered indivisible in one context (esg. telephone number) may be divisiple in

gits.

te to

ered

ly of

hose

Note 2 to entry: A data element concept may also be associated with zero, one or more conceptual domains (3.5)
each of which expresses its value meanings (3.10).

Note 3 to entry: A data element concept may also be associated with zero, one or more data elements (3.23) each
of which provide representation for the data element concept via its associated value domain (3.13).

3.26
data eleme

nt derivation

application of a data element derivation rule (3.28) to one or more input data elements (3.23) to derive
one or more output data elements

3.27
data eleme
representat

4

nt example
ive illustration of a data element (3.23)

© ISO/IEC 2023 - All rights reserved
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3.28
data element derivation rule
logical, mathematical, other operations or some combination specifying derivation

3.29
dimensionality
set of equivalent units of measure (3.33)

Note 1 to entry: Equivalence between two units of measure is determined by the existence of a quantity
preserving one-to-one correspondence between values measured in one unit of measure and values measured in
the other unit of measure, independent of context, and where characterizing operations are the same.

Note
equiy
and'

a)

b)

Note

belong to the same dimensionality. Even though it is easy to convert quantities from one unit of m

othel
this i
as 10

Note
linea
quali

Note
Leng
comy

Note
pern]

2 to entry: The equivalence defined here forms an equivalence relation on the set of all units ofiny
ralence class corresponds to a dimensionality. The units of measure "temperature in degneeq
temperature in degrees Celsius" have the same dimensionality, because:

biven a value measured in degrees Fahrenheit there is a value measured in degrees)Celsius w
Juantity, and vice-versa, by the well-known correspondences ¢C = (5/9)*(2F - 32)-and °F = (9/5

he same operations can be performed on both values.

3 to entry: The units of measure "temperature in degrees Celsius’,and "temperature in ke

(°C=K-273,15and K="°C + 273,15), the characterizing operatiofnsin kelvins include taking ra
5 not the case for degrees Celsius. For instance, 20 K is twice as warm as 10 K, but 20 °C is not ty
°C.

4 to entry: Units of measure are not limited to physieal categories. Examples of physical ¢
measure, area, volume, mass, velocity, time durationvExamples of non-physical categories
y indicator, colour intensity.

5 to entry: Quantities may be grouped togethepinto categories of quantities which are mutuallyj
ths, diameters, distances, heights, wavelengths and so on would constitute such a categd
arable quantities have the same dimensidnality. ISO 80000-1[13] calls these “quantities of the s

6 to entry: ISO 80000-1 specifies physical dimensions (e.g. length, mass, velocity). This dd
its non-physical dimensions (e.g:¥alue dimensions such as: currency, quality indicator). The prg

of di

3.3
me
set

3.3

coordinate
measurementfrom the origin of a frame of reference

3.3

notdtion

ensionality equates to what ISO 80000-1 calls Dimensional Product, rather than to Dimensior}.

ure class
equivalent units-ofmeasure (3.33) for association with one or more dimensionalities (3

easure. Each
Fahrenheit"

ith the same
*(eC) + 32.

vins" do not
basure to the
fios, whereas
Vice as warm

jtegories are:
r

e: currency,

comparable.
ry. Mutually
hme kind”.

cument also
sent concept

.29)

formalsyntaxand associated Semantics

EXAMPLE

Note

UML, MOF, OCL, OWL/RDF, SKOS, CGIF, XCL, XTM or ISO/IEC 11404

1 to entry: Formal syntax is often intended for machine processing.

[SOURCE: ISO/IEC 11179-3:2023, 3.2.36]

3.33
unit

of measure

(value domain) actual units in which the associated values are measured

Note 1 to entry: ISO 80000-1[13] specifies a system of physical measurement (the International System of Units,
SI). Physical measurement is only one type of measurement. Value measurement is another type of measurement.

This

document permits the use of any appropriate system of measurement.

© ISO/IEC 2023 - All rights reserved
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Note 2 to entry: The dimensionality (3.29) of the associated conceptual domain (3.5) shall be appropriate for the

specified uni

3.34

t of measure.

unit of measure dimensionality
dimensionality (3.29) that specifies the equivalence relation that applies to all values representing a
particular unit

3.35
quantity

value associated with a unit of measure (3.33)

Note 1 to EIIltI‘y: 322 Fahrenheit and 02 Celsius are quantities, and they are equivalent values in diff

measuring sy

3.36
registry
information

[SOURCE: IS
3.37

registratiop

set of rules,
Note 1 to ent]

[SOURCE: IS

4 Abbre

CD
DE
DEC
UML
URI
VD
XML

5 Confo

Fstems.

system for registration (3.37)

O/IEC 11179-1:2023, 3.2.34]

operations and procedures for inclusion of an item in a registry (3.36)
ry: A detailed description of registration as it applies in ISOf1EC 11179 is found in ISO/IEC 1117
O/IEC 11179-1:2023, 3.2.88]

viated terms

conceptual domain

data element

data element concept

Unified Modeling Language
Universal Resource'Identifier
value domatin

eXtensible Markup Language

Fmance

prent

9-6.

5.1 Overview of conformance

Conformance rules for a metadata registry are specified in ISO/IEC 11179-3:2023, Clause 4. The
subclause “Degree of conformance” is repeated here for convenience. The subsequent subclauses extend
the rules from ISO/IEC 11179-3.

5.2 Degree of conformance

5.2.1 General

The distinction between “strictly conforming” and “conforming” implementations is necessary
to address the simultaneous needs for interoperability and extensions. This document describes

6
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specifications that promote interoperability. Extensions are motivated by needs of users, vendors,
institutions and industries, and:

a) are not directly specified by this document;
b) are specified and agreed to outside this document;
c) may serve as trial usage for future editions of this document.

A strictly conforming implementation can be limited in usefulness but is maximally interoperable with
respect to this document. A conforming implementation can be more useful but can be less interoperable
with respect to this document.

5.2.2 Strictly conforming implementations
A stifictly conforming implementation:

a) shall support all mandatory, optional and conditional classes, afttributes, datatypes and
hssociations;

b) shall not use, test, access or probe for any extension features nox extensions to classeg, attributes,
Hatatypes, associations or any combination thereof;

c) shall not recognize, nor act on, nor allow the production of classes, attributes| datatypes,
hssociations or any combination thereof that are dependent on any unspecified, updefined or
mplementation-defined behaviour.

NOTE The use of extensions to the metamodel can catse’undefined behaviour.

5.2.3 Conforming implementations
A conpforming implementation:

a) shall support all mandatory, opfional and conditional classes, attributes, datatypes and
hssociations;

b) &s permitted by the implemeéntation, may use, test, access or probe for extension [features or
extensions to classes, attributes, datatypes, associations or any combination thereof;

c) may recognize, act.on.or allow the production of classes, attributes, datatypes, associafions or any
fombination thereof'that are dependent on implementation-defined behaviour.

NOTE1  All strictly'conforming implementations are also conforming implementations.

NOTE 2  Thee use of extensions to the metamodel can cause undefined behaviour.

5.3 | €onformance by feature

Conformance claims may be made to the whole of Clause 7 or to specific features within that clause.
Clause 7 is dependent upon one or more clauses of ISO/IEC 11179-3, so conformance to all or part of
Clause 7 shall be understood to imply conformance also to relevant provisions specified in one or more
of the clauses in ISO/IEC 11179-3.

A conformance statement shall specify exactly the features supported and not supported.

© ISO/IEC 2023 - All rights reserved 7
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5.4 Registry conformance

5.4.1 Standard profiles for edition 4 registries

This document specifies the following standard profiles in addition to those specified in
ISO/IEC 11179-3:2023, 4.4.2.

— Data Specification Registry: Implements Clause 7 of this document, in addition to all provisions of
the “Basic Registry” profile of ISO/IEC 11179-3:2023, 4.4.2.

— Data Specification Registry with mapping: Implements Clause 7 of this document, in addition to
all provfisions of the "Basic Registry with mapping_ profile of ISO/TEC 11179-3:2023, 4.4.Z.

— Conceptual and Value Domain Registry: Implements 7.3 of this document, in addition toall the
provisipns of the “Basic Registry” profile of ISO/IEC 11179-3:2023, 4.4.2.

— Conceptual and Value Domain Registry with mapping: Implements 7.3 of this"document, in

additionq to all the provisions of the “Basic Registry with mapping” profile of ISOMNEC 11179-3:4023,
44.2.

5.4.2 Conformance labels

p—

Conformange to the profiles specified in 5.4.1 may be claimed using thefellowing labels, respectively:
— ISO/IE( 11179-31:2023 Data Specification Registry

— ISO/IE( 11179-31:2023 Data Specification Registry with.mapping
— ISO/IE( 11179-31:2023 Conceptual and Value DomainRegistry

— ISO/IE( 11179-31:2023 Conceptual and Value Demain Registry with mapping.

5.5 Implementation conformance statement (ICS)

An implementation claiming conformaice to this document shall include an Implementgtion
Conformange Statement stating:

— whethey it conforms or strictly‘conforms;

— which dlauses are or are aot'supported;

— what exjtensions, if any;-dre supported or used.
A standard profile may. be referenced, if applicable.
EXAMPLE Product Y conforms to ISO/IEC 11179-31:2023 Data Specification Registry with Mapping,

except that [it{elies on the Item Mapping facility of ISO/IEC 11179-3:2023 in place of implementing the
ISO/IEC 111719-31:2023 Data Element Derivation feature (7.6.2.5, 7.6.2.6, 7.6.3.4, 7.6.3.5, 7.6.3.6)

5.6 Obligation

»n o«

Properties and relationships specified in this document are one of: “mandatory”, “conditional” or
“optional”. The obligation is not explicitly stated butis to be inferred from the multiplicity of the property
or relationship, and the presence or absence of a condition. In addition, a registration authority can
specify additional constraints to be applied to particular Administered_Items (ISO/IEC 11179-3:2023,
9.4.2), using Constraint_Sets (ISO/IEC 11179-3:2023, 9.4.5). (See 6.5.)

For the purpose of conformance:

a) mandatory properties and relationships shall exist and shall conform to the provisions of this
document;

8 © ISO/IEC 2023 - All rights reserved
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associated condition is satisfied and shall otherwise be not present;

A

conform to the provisions of this document.

anything specified as Conditional within this document shall be treated as Mandatory if the

optional properties and relationships are not required to exist, but if they do exist, they shall

Such obligation is enforced if and only if the Registration_Status of the associated registry items is
“Recorded” or higher (see ISO/IEC 11179-3:2023, 3.2.70 and 9.4.4.3; and ISO/IEC 11179-6:2023, 4.3.2).

6 Relationship to ISO/IEC 11179-3

6.1

A meetamodel is a model that describes other models. A metamodel provides .a mec

undé
succ

ISO/
regis
adm
mod

wordls, it is how the human mind is accustomed to thinking of the-information.

6.2

The
of th
spec
may

6.3

This
Both
is sp
to m
text,

A co

Whi
any
devd
inter

Metamodel for a metadata registry

rstanding the precise structure and components of the specified models, whi¢ch are ne
bssful sharing of the models by users, software facilities or both.

[EC 11179-3 uses a metamodel to describe the information model“of a metadata r{

nistration or business applications. The registry metamodel’is-specified as a cond
b], i.e. one that describes how relevant information is struetured in the natural wor

Specification of the metamodel

conventions used in specifying the metamodelarée described in [SO/IEC 11179-3:202
e classes specified in the Data Specificationipackage (see Clause 7) inherit from Ite
ified in the Core model region in ISO/IEC 11179-3:2023, 6.4.2.1. As Items, instances of t
be identified, registered, administered,.nathed, defined and classified.

Use of UML Class diagrams and textual description

document uses both text and UML class diagrams (References [10], [11]) to describe the
are normative and are intended to be complementary. However, if a conflict exists be
ecified in UML and what i$ specified in text, the text takes precedence until a correct
ake them consistent. Further, if a conflict exists between a formal definition and othe
the formal definitientakes precedence until a correction is made to make them consis

nsolidated UMI( class hierarchy is included as Annex A.

e the model.diagrams are presented in UML notation, this document does not assume
kpecific(system environment, database management system, database design paradi
lopment methodology, data definition language, command language, system inte
face,computing platform or any technology required for implementation.

hanism for
bded for the

bgistry. The

try in turn will be used to describe and model other data, for example about enterprise, public

eptual data
1d. In other

8, 5.3. Many
m, which is
hese classes

metamodel.
tween what
ion is made
I normative
fent.

nor endorse
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brface, user
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6.4 Package dependencies

]

Item_Mapping

ISO/IEC 11179-3
[

| v
Data_Specification Basic_and_Core
Thfs document ISO/IEC 11179-3
T 7NN ~
\ ~
! 7 ~
/ AN ~
| / | N ~ _
| /! N > |
/ N Classification
| / Identification N\
| N ISO/IEC 11179-3
/ ISO/IEC 11179-3 N
| /
/ - ~ AN
| - ~ X
/ - ~
| v - =]
Registration

Designation_and_Definition

[SO/IEC 11179-3 ISO/IEC 11179-3

Figure 1 illy

Figure 1 — Package dependencies

strates the dependencies among the packages. The lines in Figure 1 illustrate dependet

ncies

in the direftion of the arrow. The Data Specification package is specified in Clause 7. The qther

packages slown in the figure are specified in ISO/IEC 11179-3. In order to implement a package|that

has dependgncies, the packages on which*{tdis dependent shall also be implemented. The dependencies
are of three|types:

a) Subclassing from classes in anether package, e.g. Conceptual_Domain (7.3.2.4), Data_Element_
Concept (7.3.2.3), Object_€lass (7.3.2.1) and Property (7.3.2.2) in the Data Element Corcept
region (7.3) of the Data_Spgcification package (Clause 7) are all subclassed from the Concept flass
in the Basic_and_Core package specified in ISO/IEC 11179-3:2023, Clause 6.

b) Associdtion bet{veen classes, e.g. Registered_Item in the Registration packagd in
ISO/IE( 1117943:2023, 9.4.1 has an association with Reference_Document in the Basic_and_[Core
package specified in ISO/IEC 11179-3:2023, Clause 6.

c) Some dttributes use a predefined datatype or a class from another package as a datatype

e.g. the contact attribute of the Stewardship_Record class in the Registration package in
ISO/IEC 11179-3:2023, 9.4.8 uses the Contact class of the Basic_and_Core package specified in
ISO/IEC 11179-3:2023, Clause 6 as a datatype.

Conformance options are specified in Clause 5 and standard conformance profiles in 5.4.1.

6.5 Subclassing the Constraint_Set class

This document extends the Constraint_Set class (ISO/IEC 11179-3:2023, 9.4.5) by specifying subclasses
to support constraints specified in this document. See Figure 2.

10
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Constraint_Set
(Registration)

+item_shall_be_designated_indicator : Boolean [1]
+item_shall_be_defined_indicator : Boolean [1]
+item_shall_be_classified_indicator : Boolean [1]

{Disjoin{] Incomplete}

Data_Element_Concept_Constraint_Set Value_Domain_Constraint_Set
(Data_Specification) N (Data_Specificatior)
+DEC_shall_have_Object_Class_indicator : Boolean [1] +VD_shall_have_exactly_one_CD_indicator : Boolean [1]
+DEC_shall_have_Property_indicator : Boolean [1]

+DEC_shall_have_at_least_one_CD_indicator : Boolean [1]
+DEC_shall_have_at_most_one_CD_indicator : Boolean [1]

Described_Value_Domain_Constraint_Set
(Data_Specification)

Reference_Enumerated_Conceptual_Domain_Constraint_Set +Described_VD_shall_have_exactly_one_Described_CD_indicator : Boolean [1]

(Data_Specification) -

+Reference_Enumerated_CD_shall_have_at_least_ one_Enumerated_CD_Definition_indicator : Boolean [1]

Reference_Enumerated_Value_Domain_Constraint_Set
(Data_Specification)

Local_Enumerated_Conceptual_Domain_Contraint_Set +Reference_Enumerated_VD_shall_have_exactly_one_Reference_Enumerated_CD_indicator : Boolean [1]

(Data Specification) D

+Local_Enumerated_CD_shall_have_at_least_one_Value_Meaning_indicator : Boolean [1] LocalE ted_Value D i Constraint Set
ocal_Enumerated_Value_Domain_Constraint_Sef

(Data_Specification)

+Local_Enumerated_VD_shall_have_at_least_one_Permissible_Value_indicatoriBoolehn [1]
Local_Enumerated_Conceptual_Domain_Subset_Constraint_Set |

)
+Local_Enumerated_CD_Subset_shall_have_at_least_one_Value_Meaning_indicator : Boolean [1] |
| Local_Enumerated_Value_Domain_Subset_ Gonstraint_Set |
|+Local,Enumerated,VD,subse:,shall,have,aueast,une,Permxssible,Value,indicam : Boolean [1] |
[ pata_Element_Concept Domain_in_Context_Constraint_Set |
|+DEc,Domam,;n,Con(exr,shalLhave,a,Comexr,md;camr : Boolean [1] | L Permissible_Value_Constraint_Set
(Data_Specification)
+Permissible_Value_shall_have_exactly_one_Value_Meaning_indicator : Boolean [1]
Data_Element_Constraint_Set
(Data_Specification)
+DE_shall_have_exactly_one_DEC_indicator : Boolean [1] L | _pata Element_values_in_Context_Constraint_Set |
+DE_shall_have_exactly_one_VD_indicator : Boolean [1] |+DE_Va1ues_m,c(m:ext_shall,have_a_Context: Boolean [1] |

Figure 2 — Subclasses of Constraint_Set

For details, see the following subclauses:

— DPata_Element_Concept_Constraint_Set class (%.3.2.5);

— Reference_Enumerated_CD_Constraint_Set-class (7.4.2.16);
— Local_Enumerated_CD_Constraint_Seétclass (7.4.2.17);

— Local_Enumerated_CD_Subset_Cefrstraint_Set class (7.8.2.8);
— DPata_Element_Constraint_Seét<class (7.6.2.7);

— Value_Domain_Constraint_Set class (7.4.2.18);

— DPescribed_Value_Demain_Constraint_Set class (7.4.2.19);

— Reference_Enumerated_VD_Constraint_Set class (7.4.2.20);
— Local_Enwmnerated_VD_Constraint_Set class (7.4.2.21);

— Local_Enumerated_VD_Subset_Constraint_Set class (7.7.2.8);

— Permissible_Value_Constraint_Set class (7.4.2.22).

Any registry implementation shall provide a mechanism to enforce these constraints.

7 Data_Specification package

7.1 Overview of the Data_Specification package

This package extends the Basic_and_Core package specified in ISO/IEC 11179-3:2023, Clause 6
by sub-classing classes in that package, both Item (ISO/IEC 11179-3:2023, 6.4.2.1) and Concept
(ISO/IEC 11179-3:2023, 6.4.2.2).

The Data Specification package consists of eight metamodel regions, or views of the model:

— the High-level Data Specification metamodel region (7.2);

© ISO/IEC 2023 - All rights reserved 11
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the Con

the Con

7.2 High

7.2.1 Ovd

A high-level
Conceptua
Concept (7
meaning (
element_cd

The following text describes the classes and associations shown\in the Figure. It also descrik

constraint d
of the class

the Confiposite Data Efementand Datatypes metamodet region (29— |

the Data Element Concept metamodel region (7.3);

ceptual and Value Domain metamodel region (7.4);

the Measurement metamodel region (7.5);
the Data Element metamodel region (7.6);

the Value Domain Subset metamodel region (7.7);

ceptual Domain Subset metamodel region (7.8);

level Data Specification metamodel region

rview of the high-level metamodel region

overview of the metamodel for this region can be found in Figure 3.Nt shows four cla
_Domain (7.2.2.2), Value_Domain (7.2.2.3), Data_Element (7.2.2.4) and Data_Elem
2.2.5). The Figure also shows four associations among the four_tlasses: value_dom
7.2.3.1), data_element_domain (7.2.3.2), data_element_meaning (7.2.3.3) and d
ncept_domain (7.2.3.4).

n the high level metamodel not visible in the UML diagram. More detailed descriptions
httributes, follow in subsequent subclauses.

Figure 3 c
Concept a

?:F
Domain. This view effectively splits the metamodelbetween a conceptual (or semantic) level (a

top)andar
(in contrast

This high-le
clarity of e3
consolidate

be partitioned into two horizontal parts, ene upper part comprised of Data_Elem
Conceptual_Domain and a second lowerspart comprised of Data_Element and V3

epresentational level (below). The representational level describes the information arti
to the semantic constructs of the upper level).

vel metamodel omits many details, e.g. attributes and some associations, in the intere
position. For a complete characterization of the metamodel see 7.3 through 7.9. A p4

Data_Elern

 detailed metamodel is.presented in Annex C.
hent_Concept Conceptual Domain
(s 0.*
0.1 0.1

data_element_concept_domain

Kses:
ent_
ain_
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es a
,e.g.

ent_
lue_
t the
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st of
rtial

The subclasses of

data_element_meaning Constraint_Set that apply to

value_domain_meaning

this metamodel region are

shown in Figure 2.

0. 0.*

data_element_domain

Data_Element

Value_Domain

0.* 0.1
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Figure 3 — High-level Data Specification metamodel
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ISO/IEC 11179-3:2003[4] required a data element concept to be associated with exactly one
conceptual domain. This association was relaxed in ISO/IEC 11179-3:2013[2] and in this document

beca

use of feedback from organizations using ISO/IEC 11179-3:2003:

— The lower bound has been relaxed from one to zero to allow a data element concept to be recorded
without an associated conceptual domain.

— The upper bound has been increased from one to many to avoid a proliferation of similar
data element concepts. For example, it is possible for the data element concept “Person’s sex” in one
context to be associated with a conceptual domain of { male , female } and in another context with
a conceptual domain of { male, female , unknown , not disclosed }. ISO/IEC 11179-3:2003 required

Are
7.2.7

7.2.2

The
(2]

7.2.2

7.2.7

Cong
in ty
iden

7.2.2

Cong
mea
valu

For ¢
with
can |
birt}

A co

hatseparate data etement toncepts bespecified 1SOAEC 11179-3:2013amd thisdoty
hn organization to choose whether to specify separate data element concepts or to, sh
Hata element concept. Whichever approach is chosen for data element concepts; it)is b
for separate data elements to be defined and associated with the appropriate yalue don

ristration authority can reapply the constraints which have been relaxed.See7.2.4.2.
Classes in the High-level Data Specification metamodel region

.1 Overview

classes shown in Figure 3 are described in this subclatse, starting with Conceptu
P.2) and proceeding clockwise around the figure.

.2 Conceptual_Domain class

.2.1 Direct superclass

feptual_Domain is a subclass of Coneept (specified in ISO/IEC 11179-3:2023, 6.4.2.
rn is a subclass of Item (specified-in ISO/IEC 11179-3:2023, 6.4.2.1), allowing inst
lified, registered, administered, named, defined and classified.

.2.2 Description of Conceptual_Domain

feptual_Domain is a class each instance of which models a conceptual domain, a cor
P meanings.

xample, one possible conceptual domain is “countries of the world”. It can, for example, b
two value-démains: “three letter country codes” and “full country names”. The concep
he used dnyseveral data element concepts, e.g. “person’s country of residence”, “person’

)
”, “person’s country of citizenship”.

hegptual domain can facilitate the mapping of equivalent values of two or more value d

ment allow
are a single
est practice
nains.

al_Domain

). Concept
ances to be

cept whose

hing is expressed as,an enumerated set, a description of subordinate concepts or both, which are

b associated
tual domain
5 country of

pmains that

sharethe conceptual domain.

Conceptual_Domain is further described in 7.4.2.1.

7.2.2.2.3 Associations of Conceptual Domain

As a subclass of Concept, Conceptual_Domain inherits Concept’s associations (ISO/IEC 11179-3:2023,
6.4.2.2.3). Conceptual_Domain has the following additional associations:

— data_element_concept_domain (7.2.3.4);

— value_domain_meaning (7.2.3.1).

More associations of Conceptual_Domain are described in 7.4.2.1.3.

© ISO/IEC 2023 - All rights reserved
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7.2.2.2.4 Attributes of Conceptual_Domain

Attributes of Conceptual_Domain are described in 7.4.2.1.4.

7.2.2.3 Value_Domain class

7.2.2.3.1 Direct superclass

Value_Domain is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to
be identified, registered, administered, named, defined and classified.

7.2.2.3.2

Value_Dom

values. A vallue domain provides representation but has no implication as to what data element cor

the values 3
correspond

Instances o
Domain cla
this associa

directions,

no represenltation.

An example
of names of|

— shortn
— official
— shortn
— official
— alpha-2
— alpha-3
— numeri

Additional 4

— Sex, whiich contains two designations (permissible values), M -> Male and F-> Female;

— Parent,

Description of Value_Domain

ain is a class each instance of which models a value domain, a collection of.permis

re associated with, nor what the values mean. The binding of permissible’values to
ng value meanings is described in 7.4.3.2.2.

[ the Value_Domain class are each associated with zero or one instanhce of the Concept
s (7.2.2.2) through instances of the association value_domain_ameaning (7.2.3.1). Thr

vithout such an association, a value domain has no meaning and a conceptual domair

of a conceptual domain and a set of value domainsdsISO 3166[1 Codes for the represent;
countries. For instance, ISO 3166 describes the sét of seven value domains:

hme in English;
name in English;
hme in French;
name in French;
code;

code;

C code.

xamples of\value domains are:

which contains two designations (permissible values), M -> Mother and F -> Father.

sible
cept
their

ual_
bugh

[ion, a value domain provides a representation for the conceptualdomain and the conceptual
domain proyides meaning for the value domain. Although the association is shown as optional in

both
| has

ition

NOTE These two value domains are defined over the same set of values, but they are mapped to separate
conceptual domains.

Value_Domain is further described in 7.4.2.8.

Value domains may be reused for multiple data elements. See the discussion of countries of the world in

7.2.2.2.2.

7.2.2.3.3 Associations of Value_Domain

As a subclass of Item, Value_Domain inherits Item’s associations (ISO/IEC 11179-3:2023, 6.4.2.1.2).
Value_Domain has the following additional associations:

— value_domain_meaning (7.2.3.1);

14
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— data_element_domain (7.2.3.2).

7.2.2.3.4 Attributes of Value_Domain

Attributes of Value_Domain are described in 7.4.2.8.4.

7.2.2.4 Data_Element class

7.2.2.4.1 Direct superclass

Datg

i aWA LW al 170 .2.909
AN Fy v yaye ]

ja )

be id

7.2.2

Data
in c(
whid
a set
the §
varig
regis

Datd

7.2.2

As a
Datd

Dlasxaad 1o o oo o] £ Uz (sl 2o
_LICTIICIICTS a SO0 CrasSS O ItCr S petmc U T o097 TLC

11 A\
L L J
entified, registered, administered, named, defined and classified.

L7

4.2 Description of Data_Element

_Element is a class each instance of which models a data element, a unit,6fidata that if

nstances to

considered

h the definition, identification, representation and permissible values are specified
of attributes. Examples of data element include: a column in a table of a database ma
QL database language, a field in a record or form, an XML elemént; the attribute of a Ja

tries described in ISO/IEC 11179.

_Element is further described in 7.6.2.1.

4.3 Associations of Data_Element

subclass of Item, Data_Element inherits ‘Item’s associations (ISO/IEC 11179-3:2021
_Element has the following additional associations:

Hata_element_meaning (7.2.3.3);

lata_element_domain (7.2.3.2),

Additional associations of Data Element are described in 7.6.2.1.3.

7.2.2

Attr

7.2.2

7.2.2

4.4 Attributes of Data_Element

butes of Data_Element are described in 7.6.2.1.4.
.5 DatasElement_Concept class

.5.1~"\Direct superclass

ntext to be indivisible. A data element is a basic unit of data of interest to an orgaxization, for

y means of
haged using
ya class or a

ible in a program. The description of data elements was the priginal major purpose of the metadata

B, 6.4.2.1.2).

Datd

Element Concept is a subclass of Concept (specified in ISO/IEC 11179-3:2023, 6.4.2.

2). Concept

in turn is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be
identified, registered, administered, named, defined and classified.

7.2.2.5.2 Description of Data_Element_Concept

Data_Element_Concept is a class each instance of which models a data element concept, a concept that
is an association of a property with an object class. A data element concept is a concept that can be
represented in the form of a data element, described independently of any particular representation.

A data element concept is a usage of a conceptual domain, e.g. “person’s country of residence” vs.
“country”, which effectively narrows the meaning of the conceptual domain.
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A data element concept is an abstraction of one or more data elements. Each data element addresses
issues of concrete representation, e.g. codes, measurement units, etc. A data element concept may be
represented by multiple data elements, which may vary in their value domains.

A data element concept can facilitate the mapping of equivalent values of two or more data elements

that share the data element concept.

Data_Element_Concept is further described in 7.3.2.3.

7.2.2.5.3 Associations of Data_Element_Concept

As a sy
(ISO/IEC 11

data_el

data_el

Other assoc

7.2.2.5.4

As asubclag
6.4.2.2.4).

7.2.3 Ass

7.2.3.1 Vv{

The value_
Value_Dom
association
in turn proy

[tis best pra
authority c§
constraint

A value dom
The exister
Domain claj
the corresp

179-3:2023, 6.4.2.2.3). Data_Element_Concept has the following additional associatio
ement_concept_domain (7.2.3.4);
ement_meaning (7.2.3.3).

jations of Data_Element_Concept are described in 7.3.2.3.3.

Attributes of Data_Element_Concept

s of Concept, Data_Element_Concept inherits Concept’s attributes (ISO/IEC 11179-3:2

ociations of the High-Level Data Specification métamodel region

1lue_domain_meaning association

lomain_meaning association records.thi¢ binding of zero, one or more instances o
ain class (7.2.2.3) to zero or one instanees of the Conceptual_Domain class (7.2.2.2)
records the value domains which provide representation to the conceptual domain, w
ides meaning to the value domains:

ctice for a value domain to be associated with exactly one conceptual domain. A registr
in enforce this using the.Value_Domain_Constraint_Set.VD_shall_have_exactly_ong
7.4.2.18.4).

ions
nS:

023,

[ the
The
hich

ition
p CD

in this meta

conceptual d

reason one wanted to r

model, value domains are constrained to have a unique set of meanings (the assoc
¢ domair 0T Ol {TOIT Perm bic v Tcar OT

OIM 3 T v —

’

ain is a collection ofpermissible values which provide values for associated value meanj
ce of a value domain_meaning association between an instance of the Concep

euse a value domain (and the associated values, e.g. a code set) for more than one mea

iated
ome
ning

(e.g. see the additional examples in 7.2.2.3), one is forced to create another value domain and another set of
permissible values. This constraint is enforced so that within a value domain, one can unambiguously determine
the value meanings (in the conceptual domain) for the permissible values (in the value domain) associated with a
data element. See discussion under Constraints in 7.2.4.1.

7.2.3.2 data_element_domain association

The data_element_domain association binds zero, one or more instances of the Data_Element class
(7.2.2.4) to zero or one instances of the Value_Domain class (7.2.2.3) which specifies the permissible
values which may be stored in the data element. The value domain provides a domain of permissible
values for the data element, which in turn provides usages of the value domain.
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It is best practice for a data element to be associated with exactly one value domain. A registration
authority can enforce this using the constraint Data_Element_Constraint_Set.DE_shall_have_
exactly_one_VD (7.6.2.7.4).

7.2.3.3 data_element_meaning association

The data_element_meaning association binds zero, one or more instances of the Data_Element class
(7.2.2.4) to zero or one instance of the Data_Element_Concept class (7.2.2.5). The data element concept
provides meaning to the data elements, which in turn provide representation to the data element
concept.

It is
regis
exad

best practice for a data element to be associated with exactly one data element
tration authority can enforce this using the Data_Element_Constraint_Set.DE-
tly_one_DEC constraint (7.6.2.7.4).

concept. A
shall_have_

7.2.3.4 data_element_concept_domain association

The [data_element_concept_domain association binds zero, one or more instances of the Data_
Element_Concept class (7.2.2.5) to zero, one or more instances of the Conceptual_Dgmain class
(7.2.R.2). The conceptual domains provide the domain for each data_element concept, which in turn
provlide usages for the conceptual domain.

It is jpest practice for a data element concept to be associated-with exactly one conceptua
regigtration authority can enforce this using the constraints.Data_Element_Concept_Cons
DEC|shall_have_at_least_one_CD and Data_Element_Concept_Constraint_Set.DEC_sha
mosf_one_CD (7.3.2.5.4).

The fdata_element_concept_domain association harrows the scope (meaning) of a concep
to thiat of the data element concept.

EXAMPLE

NOT ISO/IEC 11179-3:2003[4 requifed a data element concept to be associated with
concgptual domain. This association wasrelaxed in ISO/IEC 11179-3:2013[3] and in this docum
feedback from organizations using [SOAEC 11179-3:2003. The lower bound has been relaxed fro
to allow a data element concept to-be-recorded without an associated conceptual domain. The upp
been|increased from one to many; to avoid a proliferation of similar data element concepts. For ¢
possible for the data element concept: “Person’s marital status” in one context to be associated with
domain of { single , marrjed, }, and in another context with a conceptual domain of { single , marri

should stil-be defined and associated with the appropriate value domains.

“person’s country of birth” (data“element concept) vs. “country” (conceptual domain].

| domain. A
straint_Set.
11_have_at_

fual domain

exactly one

e]It because of

one to zero
br bound has
xample, it is
a conceptual
ed , divorced
support this.
eparate data

ta elements

7.2.4.1 Equality of mappings from data element to conceptual domain

There are two paths in the metamodel in Figure 3 from the Data_Element class to the Conceptual _
Domain class. One can either proceed clockwise from Data_Element class via the data_element_
meaning association to Data_Element_Concept class and then via data_element_concept_domain
association to the Conceptual_Domain class; or alternatively, one can proceed counterclockwise from
the Data_Element class via the data_element_domain association to the Value_Domain class and
then via the value_domain_meaning association to the Conceptual_Domain class.

CONSTRAINT: It shall be the case that starting from a specific instance of the Data_Element class that
the instance of the Conceptual_Domain class reached via the Value_Domain shall be one of those
reached via the Data_Element_Concept.
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It is best practice for a data element concept to be related to exactly one conceptual domain, in which
case the instance of the Conceptual_Domain class reached via the Data_Element_Concept shall be
the same as the instance of the Conceptual_Domain class reached via the Value_Domain.

NOTE

associations are not functions (uniquely valued) in the inverse directions.

7.2.4.2 Discretionary constraints

The possible inverse constraint (starting from Conceptual_Domain) is not true, because the

Some constraints can be applied at the discretion of the registration authority responsible for a
registered item. These are specified in other detailed metamodel regions, but some apply to this high-

level model

Data_E

Data_E

Value_]

7.3 Data

7.3.1 Ovd

The Data E
is to maint
(ISO/IEC 11
internal or ¢

The metad:
(7.3.2.3), Ol
combined t
(ISO/IEC 11

region. See:

Jement_Concept_Constraint_Set class (7.3.2.5);
lement_Constraint_Set class (7.6.2.7);

Domain_Constraint_Set class (7.4.2.18).
Element Concept metamodel region

rview of the Data Element Concept metamodel region

Concept
(Basic_and_Core)

ement Concept metamodel region is illustrated in Figure 4. The purpose of this rggion
ain the information on the concepts related to data elements. The metadata objects
179-3:2023, 3.2.31) in this region concern semantics. Concepts are independent of
bxternal physical representation.

any

ita objects in this region are: Conceptudl:Domains (7.3.2.4), Data_Element_Condepts
pject_Classes (7.3.2.1) and Properties (%3.2.2). Object_Classes and Properties mdy be
b form Data_Element_Concepts. All these metadata objects are subclasses of Concept
179-3:2023, 6.4.2.2).

A\

{disjoint, incomplete}

shown in Figure 2.

The subclasses of Constraint_Set that
apply to this metamodel region are

|

data_element_concept_object|

18

Object_Class Property
0.1 0.1
class data_element_concept_property
0.* 0.*

Data_Element_Concept

Conceptual_Domain

0.*

0.*

data_element_concept_domain

Figure 4 — Data Element Concept metamodel region
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7.3.2 Classes in the Data Element Concept metamodel region

7.3.2.1 Object_Class class

7.3.2.1.1 Direct superclass

Object_Class is a subclass of Concept (specified in ISO/IEC 11179-3:2023, 6.4.2.2). Concept in turn
is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be identified,
registered, administered, named, defined and classified.

7.3.7
Obje
repr
bour
sing
7.3.2

As 4
6.4.2

7.3.2

Asa
No a

7.3.2

7.3.2

1.2 Description ol Ubject_LIass

ct_Class is a class each instance of which models an object class. An object class.is"a (
bsents a set of ideas, abstractions or things in the real world that can be identified v
daries and meaning and whose properties and behavior follow the same riles. It may
e or a group of associated concepts, abstractions or things.

.1.3 Associations of Object_Class

subclass of Concept, Object_Class inherits Concept’s asSdciations (ISO/IEC 11
.2.3). Object_Class has the following additional association

lata_element_concept_object_class association (7.3.3.1):

.1.4 Attributes of Object_Class

subclass of Concept, Object_Class inherits Concept’s attributes (ISO/IEC 11179-3:202
dditional attributes are specified in this metamodel region.

.2 Property class

.2.1 Direct superclass

Property is a subclass of Conegept (specified in ISO/IEC 11179-3:2023, 6.4.2.2). Concept
subdlass of Item (also specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to b
regigtered, administered, named, defined and classified.

7.3.2.2.2 Description of Property

Property is a elass each instance of which models a property, a quality common to all me
objeft class.AA property may be any feature that humans naturally use to distinguish on
objeft from-another. It is the human perception of a single quality of an object class in the r|
is copceptual and thus has no particular associated means of representation by which the p
be communicated.

oncept that
vith explicit
 be either a

179-3:2023,

B, 6.4.2.2.4).

in turn is a
e identified,

mbers of an
b individual
eal world. It
roperty can

7.3.2.2.3 Associations of Property

As a subclass of Concept, Property inherits Concept’s associations (ISO/IEC 11179-3:2023, 6.4.2.2.3).
Property has the following additional association:

— data_element_concept_property association (7.3.3.2).

7.3.2.2.4 Attributes of Property

As a subclass of Concept, Property inherits Concept’s attributes (ISO/IEC 11179-3:2023, 6.4.2.2.4). No
additional attributes are specified in this metamodel region.

© ISO/IEC 2023 - All rights reserved

19


https://iecnorm.com/api/?name=afa51e0cd19a1d27ff01d1439daa78d1

ISO/IEC 11179-31:2023(E)

7.3.2.3 Data_Element_Concept class

7.3.2.3.1

Direct superclass

Data_Element_Concept is a subclass of Concept (specified in ISO/IEC 11179-3:2023, 6.4.2.2). Concept
in turn is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be

identified, r

7.3.2.3.2

Data_Elem

egistered, administered, named, defined and classified.

Description of Data_Element_Concept

ent_Conceptisa classeach instance of which modelsa data element concept A data ele

ment

concept is g
concept can

The combipation of a property and an object class provides significance beyond -either th

the proper
(ISO/IEC 11
Class or Pr¢

Data_Elem

7.3.2.3.3

As a sU
(ISO/IEC 11

— data_el
data_el

data_el

Other assoc

7.3.2.3.4

As asubclag
6.4.2.2.4).N

7.3.2.4 Conceptual_Domaijn class

Conceptua

7325 D

specification of a concept independent of any particular representation. A data_ele}
be represented by a data element.

y or the object class. An instance of Data_Element_Concept thus has-a Defin
179-3:2023, 8.2.3) independent of the Definition of the corresponding ifistances of Ob
Dperty.

ent_Concept is further described in 7.2.2.5.

Associations of Data_Element_Concept

bclass of Concept, Data_Element_Concept ihherits Concept’s associa
179-3:2023, 6.4.2.2.3). Data_Element_Concept has¢he following additional associatio

ement_concept_object_class association (7.3.34);
ement_concept_property association (7.3:3:2);
ement_concept_domain association (%3.3.3).

iations of Data_Element_Concept.are specified in 7.2.2.5.3.

Attributes of Data_Element, Concept

s of Concept, Data_Element_Conceptinherits Concept’s attributes (ISO/IEC 11179-3:72
o additional attributes are specified in this metamodel region.

_Domainis described in 7.4.2.1 as part of the Conceptual and Value Domain region (7.4

hta_Element_Concept_Constraint_Set class

nent

it of
tion
ect_

ions

023,

-

7.3.2.5.1

irectsuperclass

Data_Element_Concept_Constraint_Set is a subclass of Constraint_Set (ISO/IEC 11179-3:2023,
9.4.5). Constraint_Set in turn is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances
to be identified, registered, administered, named, defined and classified.

7.3.2.5.2

Description of Data_Element_Concept_Constraint_Set

Data_Element_Concept_Constraint_Set extends Constraint_Set (specified in ISO/IEC 11179-3:2023,
9.4.5) with constraints applicable to the Data_Element_Concept class and its associations. Data_
Element_Concept_Constraint_Set is illustrated in Figure 2.

20
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7.3.2.5.3 Associations of Data_Element_Concept_Constraint_Set

1:2023(E)

As a subclass of Constraint_Set, Data_Element_Concept_Constraint_Set inherits Constraint_Set’s

associations.

7.3.2.5.4 Attibutes of Data_Element_Concept_Constraint_Set

See Table 1.

Table 1 — Attributes of Data_Element_Concept_Constraint_Set class

3:2023 6.2 '))

Attribute name Multiplicity | Datatype Descriptien
DEC| shall_have_Object_Class_indicator |1 Boolean Definition: indicator-as’tq whether
(ISO/IEC this data elementfconcept is required
11179- to have a linked'ebject clgss.
3:2023,6.2.2) In the metdamodel this link is repre-
sented by an instance of the data_
element_concept_object_class
association (7.3.3.1).
Best practice is to set thi§ indicator
to TRUE.
DEC| shall_have_Property_indicator 1 Boolean Definition: indicator as tq whether
(ISO/IEC this data element concept is required
11179/ to have a linked property
3:2023,6.2.2) In the metamodel this link is repre-
sented by an instance of the data_
element_concept_propdrty associa-
tion (7.3.3.2).
Best practice is to set thig indicator
to TRUE.
DEC| shall_have_at_least_one_CD_ 1 Boolean Definition: indicator as tq whether
indicator (ISO/IEC this data element concept is required
11179- to have at least one linked conceptual
3:2023, 6.2.2) |domain.
In the metamodel this link is repre-
sented by an instance of the data_
element_concept_domajn associa-
tion (7.3.3.3).
Best practice is to set thig indicator
to TRUE.
DEC| shall_have_at_most_one_CD_ 1 Boolean Definition: indicator as tq whether
indicator (ISO/IEC this data element concept is required
11179- to have at most one linked conceptu-

aldomain

In the metamodel this link is repre-
sented by an instance of the data_
element_concept_domain associa-

tion (7.3.3.3).

Best practice is to set this indicator

to TRUE.
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7.3.3 Ass

ociations in the Data Element Concept metamodel region

7.3.3.1 data_element_concept_object_class association

The data_element_concept_object_class association binds zero, one or more instances of the Data_
Element_Concept class (7.3.2.3) to zero or one instances of the Object_Class class (7.3.2.1) that
represents a particular set of ideas, abstractions or things in the real world whose properties and
behaviour follow a set of rules as represented by the Data_Element_Concept.

EXAMPLE

Associating the Object_Class “Person” with the Data_Element_Concept “Person height”.

It is best prqctite foradataetementconceptto be associated withrexactly one object Tlass A TegISIT?
authority cqn enforce this using the constraint Data_Element_Concept_Constraint_Set. DEC_sl]
have_Objedt_Class (7.3.2.5.4).

7.3.3.2 data_element_concept_property association

The data_ellement_concept_property association binds zero, one or more instances of the D

Element_C

EXAMPLE

It is best pr
authority c
have_Prop

7.3.3.3 d:

The data_e

element concept to be associated with exactly one ¢onceptual domain. A registration authority

enforce this
one_CD and

7.4 Conc

74.1 Ovd

This metan
represented
Domain clz
respectively

ncept class (7.3.2.3) to zero or one instance of the Property class (%.3:2.2).
Associating the Property “height” with the Data_Element_Concept “Person height”.

hctice for a data element concept to be associated with exactly one property. A registr:
in enforce this using the constraint Data_Element_Conecept_Constraint_Set. DEC_sl]
erty (7.3.2.5.4).

ita_element_concept_domain association

ement_concept_domain association is spegiftied in (7.2.3.4). It is best practice for a

using the constraints Data_Element_Concept_Constraint_Set.DEC_shall_have_at_l¢
Data_Element_Concept_Constraint Set.DEC_shall_have_at_most_one_CD (7.3.2.5.

pptual Domain and Value Domain metamodel region

rview of the Conceptual Domain and Value Domain metamodel region

nodel region addresses the administration within the registry of conceptual dom
by the Conceptuial_ Domain class (7.4.2.1), and value domains, represented by the V3
1ss (7.4.2.8). The'se domains can be viewed as logical code sets and physical code
. The regiomiisillustrated in Figure 5.

tion
nall_

ata_

ition
nall_

data
can
ast_

).

ains,
lue_
sets
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Conceptual Domain

+valid_period : Datetime_Period [1]
0.1 |+dimensionality : Dimensionality [0..1]

i

{complete, overlapping}

domain_definition Enumerated_Conceptual_Domain Described_Conceptual_Domain

0.1 |+expanded_on_datetime : Datetime [0..1] 01
+locked_datetime : Datetime [0..1] "

rAY
{complete| overlapping, dynamic}

Reference_Enumerated_Conceptual_Domain | | Local_Enumerated_Conceptual_Domain

0.1
0.*

0.* Value_Meaning_Set
Enumerated_Conceptual_Domain_Definition +valid_period : Datetime_Period [0,4]
+expression : Text [0..1]
+notation : String [0..1] 0.*

0.1

valuejdomain_meaning Permissible_Value_Meaning

- +validZPeriod : Datetime_Period [0..1]

reference_enumerated_value|domain_meaning

0.*

Permissible_Value

+permitted_value : Valte {] described_valuejdomain_meaning

The subclasses of Constraint_Set that 0.9

apply to this metamodel region are
shown in Figure 2.

Permissible_Value_Set

[— — — T +valid_period : Datetime_Period [0..1]

0.*

0.*

Reference_Enumerated_Value_Domain Local_Enumerated_Value_Domain

+permitted_values_fieldname : String [1]

0.*

{complete, pverlapping, dynamic}
Described_Valu¢_Domain

Enumerated_Value_Domain |

l {complete, overlapping}
Datatype

+annotation : Text [0..1]

Value_Domain

+datatype : Datatype [1]
+valid_period : Datetime_Period [1] 0.*
0.* +maximum_character_quantity : Integer [0..1]
+format : String [0..1]

+unit_of_measure : Unit_of_Measure [0..1]

datatype_has_scheme_refergnce

0.1
Datatype_Scheme

+reference : String [1]

NOTE In this figure, the use of italics in the names of Conceptual_Domain, Enumerated_Conceptual _
Domain, Value_Domain and Enumerated_Value_Domain indicates that they are abstract classes, meaning that

only their concrete subclasses can be instantiated.

Figure 5 — Conceptual Domain and Value Domain metamodel region
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7.4.2 Classes in the Conceptual Domain and Value Domain metamodel region

7.4.2.1 Conceptual_Domain class

74.2.1.1

Direct superclass

Conceptual_Domain is a subclass of Concept (specified in ISO/IEC 11179-3:2023, 6.4.2.2). Concept
in turn is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be

identified, r

7.4.2.1.2

Conceptua
meaning is
which are v

Conceptua

Every Concgptual_Domain instance shall be one of the above subclasses or a combination of both

7.4.2.1.3

As a subclags of Concept, Conceptual_Domain inherits Concept’s associations (ISO/IEC 11179-3:2

Described Conceptual_Domain (7.4.2.2);

Enumefated_Conceptual_Domain (7.4.2.3).

egistered, administered, named, defined and classified.

escription ol Lonceptual_Domain

_Domain is a class each instance of which models a conceptual domain, a concept'w
expressed as either an enumerated set or a description of subordinate congepts or |
hlue meanings.

_Domain is an abstract class, which has two subclasses:

ssociations of the Conceptual_Domain

hose
both,

023,

6.4.2.2.3). Gonceptual_Domain has the following additiohal association in this metamodel region

— value_domain_meaning (7.4.4.1).

The High-leyel Data Specification metamodel region specifies the following additional association:

— data_element_concept_domain (7.2.3.4).

7.4.2.1.4 Attributes of Conceptual.-Domain

As a subclafs of Concept, Conceptual_Domain inherits Concept’s attributes (ISO/IEC 11179-3:3023,

6.4.2.2.4). Conceptual_Domain-has additional attributes as specified in Table 2.

Table 2 — Attributes of Conceptual_Domain class
Attribufe name Multiplicity Datatype Description
Valid_periold 1 Datetime_Period |Definition: datetime period for which this cop-
(ISO/IEC 11179- ceptual domain is, was or will become, a Vali1i
3:2023, 6.3.10) conceptual domain.

A registration authority may determine whether
these datetimes are the datetimes the conceptual
domain becomes valid in a registry, or the date-
times the conceptual domain becomes part of the
source domain or some other datetimes.
The absence of the
Datetime_Period.end_datetime
indicates that the conceptual domain is still
valid. The prescence of the Datetime_Period.
end_datetime indicates when the conceptual
domain became or will become invalid.
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Table 2 (continued)

Attribute name Multiplicity Datatype Description
dimensionality 0..1 Dimensionality Definition: expression of measurement without
(7.4.2.3) units

the Dimensionality class in 7.4.2.3.

pprmifc nnn_phycir‘al dimensions (n

This dimensionality attribute specifies the
dimensionality as elaborated in the discussion of

ISO 80000-1[13] specifies physical dimensions
(e.g. length, mass, velocity). This document also

. value di-

mensions such as: currency, quality4

hdicator).

7.4.

7.4.2

valigl_period shall have a Datetime_Period.start_datetime.

7.4.2

Whe
base]

7.4.

7.4.2

Cong

7.4.

Desq
dom
proc

7.4.2

Asa
asso

.1.5 Constraints on Conceptual_Domain

.1.5.1 Constraint 1

.1.5.2 Constraint 2

n a dimensionality is specified, then any unit of measufe)specified for any value do
d on this conceptual domain, shall be consistent with this dimensionality.

.2 Described_Conceptual_Domain class

.2.1 Direct superclass

reptual_Domain (7.4.2.1)

.2.2 Description of Described \Gonceptual_Domain

ribed_Conceptual_Domain is a class each instance of which models a described
hin, a conceptual domain that is specified by a description or specification, such

.2.3 Associations of Described_Conceptual_Domain

subclass of Conceptual_Domain, Described_Conceptual_Domain inherits Conceptua
ciations (74.2.1.3). Described_Conceptual_Domain has the following additional asso

lescribed_value_domain_meaning (7.4.4.2).

main that is

conceptual
hs a rule, a

edure or a range (i.e. inteyval), because it cannot be expressed as a finite set of value mgeanings.

1_Domain’s
riation:

7.4.2

2.4 Attributes of Described_Conceptual Domain

As a subclass of Conceptual_Domain, Described_Conceptual_Domain inherits Conceptual_
Domain’s attributes (7.4.2.1.4). Described_Conceptual_Domain has no additional attributes.

7.4.2.2.5 Constraint on Described_Conceptual_Domain

Each instance of Described_Conceptual_Domain shall be defined using the item_definition
association of the Item superclass. Thus, Definition.text (ISO/IEC 11179-3:2023, 8.4.2.3) shall be

spec

ified. This definition constitutes the description of the conceptual domain.

This constraint can be enforced by setting Constraint_Set.item_shall_be_defined_indicator
(ISO/IEC 11179-3:2023, 9.4.5.4) to TRUE.
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74.2.3 E

7.4.2.3.1

Conceptua

7.4.2.3.2

numerated_Conceptual_Domain class

Direct superclass

1_Domain (7.4.2.1).

Description of Enumerated_Conceptual_Domain

Enumerated_Conceptual_Domain is a class each instance of which models an enumerated conceptual
domain, a conceptual domain that is specified by a list of all its value meanings.

EXAMPLE
countries.

Enumerated_Conceptual_Domain is an abstract class, which has two subclasses:

Refere

Every instdnce of Enumerated_Conceptual_Domain shall be one of the)above subclasses
combinatic:J:

value mea

domain can

from the ex

7.4.2.3.3

As a subclass of Conceptual_Domain, Enumerated Conceptual_Domain inherits Concepfual
Domain’s dssociations (7.4.2.1.3). Enumerated_Conceptual_Domain has the following addit

association

7.4.2.3.4

Local_Enumerated_Conceptual_Domain (7.4.2.4);

domain_definition (7.4.4.3).

hce_Enumerated_Conceptual_Domain (7.4.2.6).

of both. A reference enumerated conceptual domain can be exténded by defining addit

fernal source.

Associations of Enumerated_Conceptual_Domain

Attributes of Enumerated_Conceptual_Domain

The notion of countries that is specified in ISO 3166[1], Codes for the representation of nanjes of

or a
onal
ings in a local enumerated conceptual domain. Also, a reference enumerated conceptual
be converted to a local enumerated conceptual domain By importing its value meanings

onal

As a subclass of Conceptual_Doemain, Enumerated_Conceptual_Domain inherits Conceptual_

Domain’s
specified in

Table 3.

Table 3 — Attributes of Enumerated_Conceptual_Domain class

httributes (7.4.2.1.4).- Enumerated_Conceptual_Domain has additional attributef as

Attribute name Multiplicity |Datatype Description
expanded_¢n_datetime |0..1 Datetime (ISO/ Definition: datetime at which the set of valug
IEC 11179-3:2023, |meanings associated with the reference enu-
6.2.3) merated conceptual domain was expanded and
imported into the registry as a local enumerat-
ed conceptual domain.
locked_datetime 0..1 Datetime (ISO/ Definition: datetime on which the set of value

IEC 11179-3:2023,
6.2.3)

meanings associated with the reference enu-
merated conceptual domain was or will be

be used

imported as a local enumerated conceptual
domain.

locked, meaning subsequent changes should not

It is possible that the value meanings have been

26
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7.4.2.4 Local_Enumerated_Conceptual_Domain class

7.4.2.4.1 Directsuperclass

Enumerated_Conceptual_Domain (7.4.2.3).

7.4.2.4.2 Description of Local_ Enumerated_Conceptual_Domain

Local_Enumerated_Conceptual_Domain is a class each instance of which models a local enumerated
conceptual domain, an enumerated conceptual domain whose value meanings are enumerated within

the

ame registry ag the enumerated (‘nnr‘pp‘rnnl domain

7.4.7
As 4

inhe
follo!

The

7.4.7
As ¢

inhe
Don
7.4.7

7.4.

Value_Meaning is a subclass.of Concept (specified in ISO/IEC 11179-3:2023, 6.4.2.2). Con

is a
regis

7.4.

Value_Meaning is a class each instance of which models a value meaning, which provid

cont

Each

4.3 Associations of Local_Enumerated_Conceptual_Domain

i subclass of Enumerated_Conceptual_Domain, a Local_EnumeratedoConcepty
Fits Enumerated_Conceptual_Domain’s associations (7.4.2.3.3). This metamodel regi
wing association class:

Value_Meaning_Set association class (7.4.3.1).
Conceptual_Domain_Subset metamodel region adds the following association:

ocal_enumerated_conceptual_domain_has_subset (7.84.5).

4.4 Attributes of Local_Enumerated_Conceptual_Domain

| subclass of Enumerated_Conceptual_Doniain, a Local_Enumerated_Conceptu
Fits Enumerated_Conceptual_Domain’s attributes (7.4.2.3.4). Local_Enumerated_C
ain has no additional attributes.

.5 Value_Meaning class

.5.1 Direct superclass

subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to b
tered, administered, named, defined and classified.

.5.2 Description of Value_Meaning

bnt of a possible value.

member of alocal enumerated conceptual domain has a value meaning that provides it

from

al_Domain
on adds the

al_Domain
onceptual _

cept in turn
b identified,

Es semantic

distinction

othér members. In the example of ISO 3166[1], the notion of each country as specified

yould be the

value meanings. The representation of value meanings in a registry shall be independent of (and shall
not constrain) their representation in any corresponding value domain. A particular value meaning
may have more than one means of representation by permissible values— each from a distinct local
enumerated value domain.

The description of an instance of the Value_Meaning class is specified by associating a Definition
(ISO/IEC 11179-3:2023, 8.2.3) with the grand-parent Item (ISO/IEC 11179-3:2023, 6.4.2.1).

7.4.2.5.3 Associations of Value_Meaning

As a subclass of Concept, Value_Meaning inherits Concept’s associations (ISO/IEC 11179-3:2023,
6.4.2.2.3). This metamodel region adds the following association classes:

— Value_Meaning_Set association class (7.4.3.1);
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— Permissible_Value_Meaning association class (7.4.3.2).
The Conceptual_Domain_Subset metamodel region adds the following association class:

— Subset_Value_Meanings association class (7.8.3.2).

7.4.2.5.4 Attributes of Value_Meaning

As a subclass of Concept, Value_Meaning inherits Concept’s attributes (ISO/IEC 11179-3:2023,
6.4.2.2.4). Value_Meaning has no additional attributes.

7.4.2.6 Reference_Enumerated_Conceptual_Domain

7.4.2.6.1 irect superclass

Enumerated_Conceptual_Domain (7.4.2.3).

7.4.2.6.2 escription of Reference_Enumerated_Conceptual_Domain

Reference_[Enumerated_Conceptual_Domain is a class each instance of which models a reference
enumerated conceptual domain, an enumerated conceptual domain that’is specified by a fofmal
definition.

7.4.2.6.3 ssociations of Reference_Enumerated_Conceptual(Domain

As a subclajss of Enumerated_Conceptual_Domain (7.4.2:3),/Reference_Enumerated_Conceptual_
Domain |[nherits Enumerated_Conceptual_Domain’s * associations (7.4.2.3.3). Reference_
Enumerated_Conceptual_Domain has the following additional association:

— reference_enumerated_value_domain_meaning association (7.4.4.4).

7.4.2.6.4 ttributes of Reference_Enumerated_Conceptual_Domain

As a subclajss of Enumerated_Conceptual_Domain (7.4.2.3), Reference_Enumerated_Conceptual_
Domain inherits Enumerated_Conceptual_Domain’s attributes (7.4.2.3.4). Reference_Enumeradted_
Conceptual_Domain has no additional attributes.

7.4.2.7 Enumerated_Conceptual_Domain_Definition

7.4.2.7.1 irect superclass

Enumerated_Conceptual_Domain_Definition is a subclass of Item (specified in ISO/IEC 11179-3:3023,
6.4.2.1), allgwing instances to be identified, registered, administered, named, defined and classified.

7.4.2.7.2

Enumerated_Conceptual_Domain_Definition is a clas, each instance of which models an enumerated
conceptual domain definition. This definition applies to externally defined enumerated conceptual
domains, which may be referenced via a reference enumerated conceptual domain or imported into a
local enumerated conceptual domain.

7.4.2.7.3 Associations of Enumerated_Conceptual_Domain_Definition

As a subclass of Item, Enumerated_Conceptual_Domain_Definition inherits Item’s associations
(ISO/IEC 11179-3:2023, 6.4.2.1.2). Enumerated_Conceptual_Domain_Definition has the following
additional association:

— domain_definition association (7.4.4.3).
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7.4.2.7.4 Attributes of Enumerated_Conceptual_Domain_Definition

See Table 4.

Table 4 — Attributes of Enumerated_Conceptual_Domain_Definition class

Attribute name Multiplicity |Datatype Description

expression 0.1 Text (ISO/ Definition: formal definition of the enumerated
IEC 11179-3:2023, |conceptual domain expressed in some formal
6.2.12) notation

notation 0.1 String (ISQ/ Conditional. Mandatory if expression is present.
I6E§ 1111)179_3:2023' Definition: name of the notation used in the

- expression
Examples: OWL-DL, SQWRLE

soufce_uri 0..1 String (ISO/ Conditional. Mandatory.if expression is absent.

I6E§ 1111)179_3:2023’ Definition: URI for the'source of the gnumerated

conceptual domaindefinition

7.4.2.8 Value_Domain class

7.4.2.8.1 Direct superclass

Value_Domain is a subclass of Item (specified in [SO/IEC 11179-3:2023, 6.4.2.1), allowing |nstances to
be identified, registered, administered, named, defined and classified.

7.4.2.8.2 Description of Value_Domain

Value_Domain is a class each instance of which models a value domain, a set of permissiljle values. A
valug domain provides representation butthas no implication as to the data element concept with which
the yalues are associated, nor what the¥alues mean.

A V3lue_Domain is an abstract ¢lass which is used to denote a collection of permissibje values. A
Value_Domain has two possible'subclasses:

— Enumerated_Value_Domain (7.4.2.10);
— DPescribed_Value-Domain (7.4.2.9).

Everly Value_Domain instance shall be one of the above subclasses or a combination of both.

7.4.2.8.3 .Associations of Value_Domain

As a|subelass of Item, Value_Domain inherits Item’s associations (ISO/IEC 11179-3:2023, 6.4.2.1.2).
Value \Domain has the following additional association in this metamodel region:

— value_domain_meaning (7.4.4.1);

and the following additional association in the Data Element metamodel region (7.6):

— data_element_domain association (7.6.3.1).

NOTE ISO/IEC 11179-3:2013 had a recursive value_domain_subset association on Value_Domain.
In this edition, the Item_Mapping of ISO/IEC 11179-3:2023, 11.3.1 can be used. This edition also has the

Local_Enumerated_Value_Domain_Subset class (7.7.2.7) which provides a subsetting of values in a Local_
Enumerated_Value_Domain (7.4.2.10) for use in a particular context.
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7.4.2.8.4 Attributes of Value_Domain

See Table 5.

Table 5 — Attributes of Value_Domain class

Attribute name Multiplic-

ity

Datatype

Description

datatype 1

Datatype (7.4.2.14)

Definition: datatype used in this value
domain

It Qpplinc to-allvaluesin the value domain.

Valid_periold 1

Datetime_Period
(ISO/IEC 11179-
3:2023, 6.3.10)

Definition: datetime period for which this
value domain is, was or will become; a
valid value domain

A registration authority may’determing
whether these datetimes-are the date-
times the value domain becomes valid |n a
registry, or the datetimes the value donain
becomes part ofthe source domain or
some other datetimes.

The abserice‘of the Datetime_Period.
end_datetime indicates that the value
domaintis still valid. The prescence of the
Datetime_Period.end_datetime indicjates
when the value domain became or will
become invalid.

By imputation, the Datetime_Period.
start_datetime is also considered to b
the datetime at which the associated p¢r-
missible values (if applicable) were boynd
to the associated value meanings, unlegs
explicitly overridden for a particular per-
missible value.

Also by imputation, the Datetime_
Period.end_datetime is considered to
be the datetime on which the associated
permissible values (if applicable) ceased or
will cease to be bound to their associated
value meanings, unless explicitly overrjid-
den for a particular permissible value.

format 0.1

String (ISO/
IEC 11179-3:2023,
6.2.11)

Definition: template for the structure qf
the presentation of the value(s)

Example: YYYY-MM-DD for a date

maximum_gharacter_ 0.1

Integer (ISO/

Definition: maximum number of charagters

quantity

IEC 11179-5:2025,
6.2.5)

available to represent the data element
value

Applicable only to character datatypes.

unit_of_measure 0.1

Unit_of_Measure
(7.5.2.1)

Definition: unit of measure used in a value
domain

Applies to all values in the value domain.

Constraints on the unit of measure dimen-
sionality are specified in 7.4.5.3.

7.4.2.8.5 Constraint on Value_Domain

valid_period shall have a Datetime_Period.start_datetime.
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7.4.2.9 Described_Value_Domain class

7.4.2.9.1 Direct superclass

Value_Domain (7.4.2.8).

7.4.2.9.2 Description of Described_Value_Domain

Described_Value_Domain is a class each instance of which models a described value domain, a value
domain that is specified by a description or specification, such as a rule, a procedure or a range (i.e.
intervn]) rather than as an m(p]i(‘i‘r set of pprmiqcihlp values

7.4.2.9.3 Associations of Described_Value_Domain

As d subclass of Value_Domain, Described_Value_Domain inherits Value_Domain’s fssociations
(7.4.2.8.3). Described_Value_Domain has the following additional associatiomn:

— (escribed_value_domain_meaning (7.4.4.2).

7.4.2.9.4 Attributes of Described_Value_Domain

As 4 subclass of Value_Domain, a Described_Value_Domain_inherits Value_Domain’s attributes
(7.4..8.4). Described_Value_Domain has no additional attributes.

7.4.2.9.5 Constraints on Described_Value_Domain

Eacll instance of Described_Value_Domain shallbe defined using the item_definition|association
of thHe grand-parent Item superclass. Thus, Definition.text (ISO/IEC 11179-3:2023, 8.4.2.3) shall be
spediified. This definition constitutes the description of the value domain.

This| constraint can be enforced by.ssetting Constraint_Set.item_shall_be_defined_indicator
(ISOfIEC 11179-3:2023, 9.4.5.4) to TRUEX

7.4.2.10 Enumerated_Value_Domain class

7.4.2.10.1 Direct superclass
Value_Domain (7.4.28):

7.4.2.10.2 Description of Enumerated_Value_Domain

Enumerated_Value_Domain is a class each instance of which models an enumerated valye domain, a
valug domain that is specified by a list of all its permissible values.

An Enumerated Value_Domain is an abstract class which has two possible concrete subclhsses:

— Local_Enumerated_Value_Domain (7.4.2.11);

— Reference_Enumerated_Value_Domain (7.4.2.13).

Every Enumerated_Value_Domain instance shall be one of the above subclasses or a combination of
both. A reference enumerated value domain can be extended by defining additional permissible values
in a local enumerated value domain. Also, a reference enumerated value domain can be converted to a
local enumerated value domain by importing its permissible values from the external source.

7.4.2.10.3 Associations of Enumerated_Value_Domain

As a subclass of Value_Domain, Enumerated_Value_Domain inherits Value_Domain’s associations
(7.4.2.8.3). The concrete subclasses of Enumerated_Value_Domain add other associations.
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7.4.2.10.4 Attributes of Enumerated_Value_Domain

As a subclass of Value_Domain, an Enumerated_Value_Domain inherits Value_Domain’s attributes
(7.4.2.8.4). Enumerated_Value_Domain has no additional attributes.

7.4.2.11 Local_Enumerated_Value_Domain class

7.4.2.11.1 Direct superclass

Enumerate

d_Value_Domain (7.4.2.10).

7.4.2.11.2

Local_Enu
domain, an
registry as

7.4.2.11.3

As a sul
Enumerate

following ac

Permis

7.4.2.11.4

As a sul
Enumerate

additional attributes.

7.4.2.12 Ps

7.4.2.12.1

Permissibl
to be identi

7.4.2.12.2

Permissibl
value mean
enumerated

7.4.2.12.3 Associations of Permissible_Value

'tescription of Local_Enumerated_Value_Domain
erated_Value_Domain is a class each instance of which models a local enumenated yalue
enumerated value domain whose permissible values are enumerated within the game
he value domain.

Associations of Local_Enumerated_Value_Domain

class of Enumerated_Value_Domain, Local_Enumerated Value_Domain inhlerits
d_Value_Domain’s associations (7.4.2.10.3). Local_Enumeratéd_Value_Domain hag the
|ditional association class:

sible_Value_Set association class (7.4.3.3).

Attributes of Local_Enumerated_Value_Domain

class of Enumerated_Value_Domain, “«Local_Enumerated_Value_Domain inhrits
d_Value_Domain’s attributes (7.4.2.10.4). Local_Enumerated_Value_Domain ha$ no
rrmissible_Value class

Direct superclass

p_Value is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances
ied, registered, administered, named, defined and classified.

Description of Permissible_Value

p_Value is@class each instance of which models a permissible value, the designation of a
Ing. A permissible value is an expression of a value meaning within zero, one or more focal
vallieydomains.

Asasubclass of Item, Permissible_Value inherits Item’s associations (ISO/IEC 11179-3:2023, 6.4.2.1.2).
The following association classes are added in this metamodel region:

Permissible_Value_Meaning association class (7.4.3.2);

Permissible_Value_Set association class (7.4.3.3).

The Value_Domain_Subset metamodel region adds another association class:

— Subset_Values association class (7.7.3.1).
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7.4.2.12.4 Attributes of Permissible_Value

See Table 6.

Table 6 — Attributes of Permissible_Value class

Attribute name Multiplicity |Datatype Description
permitted_value 1 Value (1SO/ Definition: the actual value of the permissible
IEC 11179-3:2023, |value
6.2.13)
NOTE permitted_value is required even though the parent Item can have one or more Desighation.signs

so thpt a single value is specified.

7.4.2.12.5 Example of Permissible_Values

The following example from ISO 3166-3 illustrates how permissible values/.can be valid fpr specified
peripd of time only.

ISO 3166-3 NEWSLETTER No. I-1 Date: 2002-11-15 announced a change of country name angl associated
codgs from:

Former country name: East Timor
Former alpha-2 code: TP
Former alpha-3 code: TMP

Former numeric code: 626

To:

Validity start date:

Validity end date:

New country name:

1974-01-01
2002-11-14

Timor Leste

New alpha-2 code: TL

New alpha-3 code: TLS

New numerig code: 626
Validity,start date: 2002-11-15
Validity end date: (null)

7.4.2.T3 Reference_Enumerated_value_Domain class

7.4.2.13.1 Direct superclass

Enumerated_Value_Domain (7.4.2.10).

7.4.2.13.2 Description of Reference_Enumerated_Value_Domain

Reference_Enumerated_Value_Domain is a class each instance of which models a reference
enumerated value domain, a value domain that is specified by a reference to an external source for all
its permissible values.

A Reference_Enumerated_Value_Domain is like a Local_Enumerated_Value_Domain, except the
enumerated values are to be referenced from the external source that is specified by the associated
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Reference_Enumerated_Conceptual_Domain (7.4.2.6), in conjunction with the fieldname_for_
permitted_value attribute. A Reference_Enumerated_Value_Domain may be converted to a Local_
Enumerated_Value_Domain by importing the permissible values as a set.

7.4.2.13.3 Associations of Reference_Enumerated_Value_Domain

As a subclass of Enumerated_Value_Domain, Reference_Enumerated_Value_Domain inherits

Enumerated_Value_Domain’s

associations. Reference_Enumerated_Value_Domain has

following additional association:

— reference_enumerated_value_domain_meaning (7.4.4.4).

the

7.4.2.13.4

ttributes of Reference_Enumerated_Value_Domain

As a subclass of Enumerated_Value_Domain, a Reference_Enumerated_Value_Domain inh
Enumerateld_Value_Domain’s attributes (7.4.2.10.4). Reference_Enumerated_Value_Domain hz

additional

tribute as specified in Table 7.

Table 7 — Attributes of Reference_Enumerated_Value_Domain class

erits
1S an

Attribute name Multiplicity |Datatype Description

permitted_yalues_fieldname |1 String (ISO/ Definition:the name of the field at the px-
IEC 11179-3:2023, |ternalseurce where the permitted valpes
6.2.11) canbe accessed

7.4.2.14 D

7.4.2.14.1

Datatype i
identified, 1

7.4.2.14.2

Datatype is
properties

collection o
(7.6.2.1) de

This docum
standards.
standardize

C progr

htatype class

Direct superclass

a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances f
egistered, administered, named, defined and classified.

Description of Datatype

a class each instance of-which models a datatype, a set of distinct values characterizg
pf those values and by operations on those values. For example, the category used fo

letters, digits, symbols or some combination thereof to depict values of a Data_Eler|
ermined by the operations that may be performed on the Data_Element.

ent is intended to accommodate datatypes from datatype schemes specified in extg
It is alse/intended to accommodate other non-standard datatype schemes. Pos
d datatype schemes include:

amming language datatypes (see Reference [3]);

o be

d by
- the
nent

rnal
sible

Genera

etc.

Purpose Datatypes (see Reference [9]);

Health Informatics datatypes (see Reference [12]);
SQL datatypes (see Reference [2]);
XML Schema datatypes (see Reference [14]);

7.4.2.14.3 Associations of Datatype

As a subclass of Item, Datatype inherits Item’s associations (ISO/IEC 11179-3:2023, 6.4.2.1.2).
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Datatype has the following additional association:

— datatype_has_scheme_reference association (7.4.3.3).

7.4.2.14.4 Attributes of Datatype

See Table 8.
Table 8 — Attributes of Datatype class
Attribute name Multiplicity |Datatype Description
annptation 0..1 Text (ISO/IEC 11179- | Definition: specifying informdtion to
3:2023,6.2.12) further define the Datatype
7.4.2.14.5 Constraints on Datatype

Ad
asso

htatype shall be designated and defined using the item_designation and item
rciations of the Item superclass.

Designation.sign (ISO/IEC 11179-3:2023, 8.4.1.3) shall be specifiéd)This constraint can,
by setting Constraint_Set.item_shall_be_designated_indicator (ISO/IEC 11179-3:2
0o TRUE.

Definition.text (ISO/IEC 11179-3:2023, 8.4.2.3) shall béspecified. This constraint can
by setting Constraint_Set.item_shall_be_defined/indicator (ISO/IEC 11179-3:2023
[RUE.

_definition

be enforced
23,9.4.5.4)

be enforced
9.4.5.4) to

7.4.2.14.6 Examples of Datatypes
Any ppplicable datatype may be specified, e.g:
EXAMPLE 1
Table’9 — Example 1 of Datatype class
Classname.Attributename Value
Desjgnation.sign integer
Definition.text mathematical datatype comprising the exact integra| values.
Datatype_Scheme.scheme_reference ISO/IEC 11404:2007(2]
Datatype.annotation integer values can be positive or negative.
EXAMPLE 2
Table 10 — Example 2 of Datatype class
Classname.Attributename Value
Designation.sign BL
Definition.text the values of two-valued logic
Datatype_Scheme.scheme_reference 1SO 21090[12]
Datatype.annotation A BL value can be either true or false or can have a nullFlavor.

7.4.2.15 Datatype_Scheme class

7.4.2.15.1 Direct superclass

Datatype_Scheme is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances
to be identified, registered, administered, named, defined and classified.
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7.4.2.15.2 Description of Datatype_Scheme

Datatype_Scheme is a class each instance of which models a datatype scheme, a source of the
specification of one or more datatypes.

This document is intended to accommodate datatypes from datatype schemes specified in external
standards. It is also intended to accommodate other non-standard datatype schemes. Possible
standardized datatype schemes include:

C progr

Genera

amming language datatypes (see Reference [3]);

Purpose Datatypes (see Reference [9]);

Health
SQL dat
XML Sc

etc.

7.4.2.15.3
As a subclag

Datatype_§

nformatics datatypes (see Reference [12]);
atypes (see Reference [2]);

hema datatypes (see Reference [14]);

Associations of Datatype_Scheme
s of Item, Datatype_Scheme inherits Item’s associations {{1SO/IEC 11179-3:2023, 6.4.2

cheme has the following additional association:

1.2).

— datatype_has_scheme_reference association (7.4.3.3),
7.4.2.15.4 Attributes of Datatype_Scheme
See Table 11.
Table 11 — Attributes of Datatype_Scheme class
Attribute name Multiplicity , [Datatype Description
scheme_reference 0.1 Reference_Document |Definition: reference to the Datatype_

(ISO/IEC 11179-3:2023,
6.23.7)

Scheme specification

In this document, the manner of ref;
erence is specified by the registrati
authority.

7.4.2.16 R

7.4.2.16.1

bference-Enumerated_CD_Constraint_Set

Direct superclass

Reference_Enumerated_CD_Constraint_set is a subclass of constraint_set (ISO/IEC 11179-372023,
9.4.5). Constraint_Set in turn is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances
to be identified, registered, administered, named, defined and classified.

7.4.2.16.2 Description of Reference_Enumerated_CD_Constraint_Set

Reference_Enumerated_CD_Constraint_Set extends Constraint_Set with constraints applicable to
the Reference_Enumerated_Conceptual_Domain (7.4.2.6) class and its associations.

Reference_

36

Enumerated_CD_Constraint_Set is illustrated in Figure 2.
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7.4.2.16.3 Associations of Reference_Enumerated_CD_Constraint_Set

1:2023(E)

As a subclass of Constraint_Set, Reference_Enumerated_CD_Constraint_Set inherits Constraint_

Set’s

associations.

7.4.2.16.4 Attributes of Reference_Enumerated_CD_Constraint_Set

See Table 12.

Table 12 — Attributes of Reference_Enumerated_CD_Constraint_Set class

Attribute name

Multiplicity

Datatype

Descriptien

Enu
Def

Refdrence_Enumerated_CD_
sha]:“;have_at_least_one_

erated_CD_
ition_indicator

1

Boolean (ISO/
IEC 11179-3:2023,
6.2.2)

Definition: indicatorast
this reference entimerate

al domain is required to have at least

one linked enumerated c
domain définition.

In the'metamodel this link is

represented by an instan

whether
d conceptu-

bnceptual

ce of the

domain_definition assofiation
(7.4.4.3).
Best practice is to set thi$ indicator
to TRUE.
7.4.2.17 Local_Enumerated_CD_Constraint_Set
7.4.2.17.1 Direct superclass
Locgl_Enumerated_CD_Constraint_Set is astbclass of Constraint_Set (ISO/IEC 11179-3:2023, 9.4.5).
Constraint_Set in turn is a subclass of Item”(ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be
identified, registered, administered, named, defined and classified.
7.4.2.17.2 Description of Local _Enumerated_CD_Constraint_Set
Loc3l_Enumerated_CD_Constraint_Set extends Constraint_Set with constraints appli¢able to the
Loc3l_Enumerated_Conceptual_Domain (7.4.2.4) class and its associations.
Locgl_Enumerated_CD Constraint_Set is illustrated in Figure 2.
7.4.2.17.3 Associations of Local_Enumerated_CD_Constraint_Set
As a| subclass/of Constraint_Set, Local_Enumerated_CD_Constraint_Set inherits Constraint_Set’s
assoriations.

7.4.2.17.4 Attributes of Local_Enumerated_CD_Constraint_Set

See Table 13.

© ISO/IEC 2023 - All rights reserved

37


https://iecnorm.com/api/?name=afa51e0cd19a1d27ff01d1439daa78d1

ISO/IEC 11179-31:2023(E)

Table 13 — Attributes of Local_Enumerated_CD_Constraint_Set class

Attribute name

Multiplicity Datatype Description

have_at_lea

Local_Enumerated_CD_shall_

Meaning_indicator

1 Boolean (ISO/IEC

11179-3:2023, 6.2.2) |er alocal enumerated concept
domain is required to have at

least one value meaning.

st_one_Value_

In the metamodel this link is
represented by an instance of

class (7.4.3.1).

Best practice is to set this.ind
tor to TRUE.

Definition: indicator as to wheth-

Value_Meaning_Set association

ual

the

7.4.2.18 Value Domain_Constraint_Set

7.4.2.18.1

Value_Dom
Constraint
identified, r

Direct superclass

ain_Constraint_Set is a subclass of Constraint_Set (ISO/IEC 11179-3:2023, 9
| Set in turn is a subclass of Item (ISO/IEC 11179-3:2023, 6.4,2:1), allowing instances 1
egistered, administered, named, defined and classified.

4.5).
o be

7.4.2.18.2 Pescription of Value_Domain_Constraint_Set
Value_Domjain_Constraint_Set extends Constraint_Set with“constraints applicable to the V3glue_
Domain clafss (7.4.2.8) and its associations. Value_Domain:Constraint_Set is illustrated in Figur¢ 2.
7.4.2.18.3 Associations of Value_Domain_Constraint_Set
As a subflass of Constraint_Set, Value_Domain_Constraint_Set inherits Constraint_Set’s
association$.
7.4.2.18.4 Attributes of Value_Domain_Constraint_Set
See Table 14.
Table 14 —Attributes of Value_Domain_Constraint_Set class
Attri|bute name Multiplicity Datatype Description
VD_shall_hive_exactly_one_ 1 Boolean (ISO/ Definition: indicator as to whether a value
CD_indicator IEC 11179-3:2023, |domain is required to have exactly ong
6.2.2) conceptual domain.

In the metamodel this link is

represented by an instance of the

value_domain_meaning association
(7.4.4.1) and indirectly via the
Permissible_Value_Set (7.4.3.3),

tion classes.

Best practice is to set this indicator to
TRUE.

Permissible_Value_Meaning (7.4.3.2)
and Value_Meaning_Set (7.4.3.1) associa-
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7.4.2.19 Described_Value_Domain_Constraint_Set

7.4.2.19.1 Direct superclass

Described_Value_Domain_Constraint_Set is a subclass of Constraint_Set (ISO/IEC 11179-3:2023,
9.4.5). Constraint_Set in turn is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances
to be identified, registered, administered, named, defined and classified.

7.4.2.19.2 Description of Described_Value_Domain_Constraint_Set

Described Value Domain Constraint Set extends Constraint_Set with constraints nppl cable to the
Des¢ribed_Value_Domain class (7.4.2.9) and its associations. Described_Value_Domain-Constraint_
Set ik illustrated in Figure 2.

7.4.2.19.3 Associations of Described_Value_Domain_Constraint_Set

As alubclass of Constraint_Set, Described_Value_Domain_Constraint_Set inherits Constraint_Set’s
assoriations.

7.4.2.19.4 Attributes of Described_Value_Domain_Constraint_Set

See Table 15.

Table 15 — Attributes of Described_Value_DPomain_Constraint_Set class

Attribute name Multiplicity Datatype Description|
Des¢ribed_VD_shall_have_ |1 Boolean (ISO/IEC Definition: indicator as t¢ whether a
exa¢tly_one_Described_CD_ 11179-3:2023, 6.2.2) described value domain is required
indicator to have exactly one descrjibed con-

ceptual domain.

In the metamodel this link is

represented by an instanie of the
described_value_
domain_meaning assocfation
(7.4.4.2).

Best practice is to set thi$ indicator
to TRUE.

7.4.2.20 ReferenceEnumerated_VD_Constraint_Set

7.4.2.20.1 Direct superclass

Refdrence_Enumerated_VD_Constraint_Set is a subclass of Constraint_Set (ISO/IEC 11{179-3:2023,
9.4.5).Constraint Setin turn is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances
to be identified, registered, administered, named, defined and classified.

7.4.2.20.2 Description of Reference_Enumerated_VD_Constraint_Set

Reference_Enumerated_VD_Constraint_Set extends Constraint_Set with constraints applicable
to the Reference_Enumerated_Value_Domain class (7.4.2.13) and its associations. Reference_
Enumerated_VD_Constraint_Set is illustrated in Figure 2.

7.4.2.20.3 Associations of Reference_Enumerated_VD_Constraint_Set

As a subclass of Constraint_Set, Reference_Enumerated_VD_Constraint_Set inherits Constraint_
Set’s associations.
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7.4.2.20.4

Attributes of Reference_Enumerated_VD_Constraint_Set

See Table 16.

Table 16 — Attributes of Reference_Enumerated_VD_Constraint_Set class

CD_indicator

Attribute name Multiplicity Datatype Description
Reference_Enumerated_VD_ 1 Boolean (ISO/ |Definition: indicator as to whether a
shall_have_exactly_one_ IEC 11179- reference enumerated value domain is
Reference_Enumerated_ 3:2023, 6.2.2) |required to have exactly one reference

enumerated conceptual domain.

In the metamodel this link is represg
ed by an instance of the

reference_enumerated_value-
domain_meaning association (7.4.4

Best practice is to set€his indicator
TRUE.

bnt-

.4).

(o]

7.4.2.21 Lo¢cal Enumerated_VD_Constraint_Set

7.4.2.21.1

Local_Enumerated_VD_Constraint_Set is a subclass of Constraint_Set (ISO/IEC 11179-3:2023, 9

Constraint
identified, r

7.4.2.21.2
Local_Enu

Local_Enu
Constraint

7.4.2.21.3

As a subcla

associations.

7.4.2.21.4

See Table 17.

h

Direct superclass

| Set in turn is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances 1
egistered, administered, named, defined and classified.

Description of Local_Enumerated_VD_Constraint_Set

erated_VD_Constraint_Set extends €onstraint_Set with constraints applicable td
erated_Value_Domain class (7.4.2:11) and its associations. Local_Enumerated
| Set is illustrated in Figure 2.

Associations of Local_Enumerated_VD_Constraint_Set

ss of Constraint_Set, Focal Enumerated_VD_Constraint_Set inherits Constraint_

Attributes of Local_ Enumerated_VD_Constraint_Set

Table 17 — Attributes of Local_Enumerated_VD_Constraint_Set class

4.5).
o be

the
VD_

Set’s

Aty

ribute name Multiplicity Datatype Description

indicator

Local_Enumerated_VD_shall_
have_at_least_one_
Permissible_Value_

1 Boolean (ISO/
IEC 11179-3:2023,

6.2.2)

alocal enumerated value domain

sible value.

In the metamodel this link is

class (7.4.3.3).

to TRUE.

Definition: indicator as to whether

required to have at least one permis-

represented by an instance of the
Permissible_Value_Set association

Best practice is to set this indicator

is
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7.4.2.22 Permissible_Value_Constraint_Set

7.4.2.22.1 Direct superclass

Permissible_Value_Constraint_Set is a subclass of Constraint_Set (ISO/IEC 11179-3:2023, 9.4.5).
Constraint_Set in turn is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be
identified, registered, administered, named, defined and classified.

7.4.2.22.2 Description of Permissible_Value_Constraint_Set

- = - - icable to the
issible_Value class (7.4.2.12) and its associations. Permissible_Value_Constrpint_Set is
illustrated in Figure 2.

7.4.2.22.3 Associations of Permissible_Value_Constraint_Set

As & subclass of Constraint_Set, Permissible_Value_Constraint_Set ,inherits Constraint_Set’s
assoriations.

7.4.2.22.4 Attributes of Permissible_Value_Constraint_Set

See Table 18.

Table 18 — Attributes of Permissible- Value_Constraint_Set class

Attribute name Multiplicity Datatype Descriptign
Permissible_Value_shall_have_ |1 Boolean (ISO/IEC Definition: indicator ds to wheth-
exa{tlly_one_Value_Meaning_ 11179-3:2023, 6.2.2) |er a permissible valueis required
indicator to have exactly one vallue mean-

ing.

In the metamodel thidlink is
represented by an insfance of the
Permissible_Value_Meaning
association class (7.4.8.2).

Best practice is to set this indica-
tor to TRUE.

7.4.3 Association-Classes in the Conceptual Domain and Value Domain metamodel region
7.4.3.1 Value-Meaning Set association class

7.4.3.1,1 ) Direct superclass

V l Maoaoirin Caof Lal £ Tkaza [ sfiod o ICAOARC _11147Q. 2 ra)
a c_lucaluus_act IS5 ad Suvulldss Ul Itlinn LD}JCLIIICL[ ITI IJU/ TG 1117779,
C

instances to be identified, registered, administered, named, defined and

7 823—6424), allowing
lassified.
7.4.3.1.2 Description of Value_Meaning_Set

Value_Meaning_Set is an association that binds zero, one or more instances of the Value_Meaning
class (7.4.2.5) to zero, one or more instances of the Local_Enumerated_Conceptual_Domain class
(7.4.2.3).

Value_Meaning_Set is also a class, with attributes as described in 7.4.3.1.3.

7.4.3.1.3 Attributes of Value_Meaning_Set
See Table 19.
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Table 19 — Attributes of Value_Meaning_Set association class

Attribute name

Multiplicity

Datatype

Description

valid_period

0.1

Datetime_Period
(ISO/IEC 11179-
3:2023, 6.3.10)

Definition: datetime period for which the asso-
ciated value meaning became, or will become,
a valid value meaning within the local enumer-

ated conceptual domain

If present, this attribute specifies a Datetime_
Period.start_datetime, a Datetime_Period.

end_datetime or both.

A vragictration anthority oy datoriaing
e£1StFatioRadtRer ity gy aeter e

T

whether these datetimes are the datetifne;
value meaning becomes valid in a registry,
the datetimes the value meaning be¢omes

of the source domain or some other'datetimes.

If no Datetime_Period.starf)datetime is
specified, the Datetime_Period.start_
datetime of the associdted instance of
Conceptual_Domain (7.4.2.1.4) applies.

The absence of the Datetime_Period.end |
datetime indicates that the value meaning

still valid unless there is a Datetime_Peri¢d.

end_datetime on the associated instance
Conceptpal_Domain (7.4.2.1.4).

Itisbest practice that, if the valid_period
specified, it be within the valid_period of
associated instance of the
Conceptual_Domain class (7.4.2.1.4).

the
or
part

is
bf

iS
the

7.4.3.2 Permissible_Value_Meaning associatiogn-class

7.4.3.2.1 PDirect superclass

Permissiblp_Value_Meaning is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allo
instances tq be identified, registered, administered, named, defined and classified.

7.4.3.2.2 Pescription of Permissible_Value_Meaning

Permissiblp_Value_Meaning is an association that binds zero, one or more instances of
Permissible_Value class‘(7.4.2.12) with zero or one instance of the Value_Meaning class (7.4
providing npeaning for.the instances of Permissible_Value, which in turn provide representatio

the instanc¢ of Value_Meaning.

Permissiblp.Value_Meaning is also a class, with attributes as specified in 7.4.3.2.3.

ving

the
2.5),
n for

7.4.3.2.3 Attributes of Permissible_Value_Meaning

See Table 20.
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Table 20 — Attributes of Permissible_Value_Meaning association class

Attribute name Multiplicity Datatype Description
valid_period 0.1 Datetime_Period Definition: datetime period for which the
(ISO/IEC 11179- associated permissible value became, or will
3:2023, 6.3.10) become, linked with the associated value
meaning

If present, this attribute specifies a
Datetime_Period.start_datetime, a
Datetime_Period.end_datetime or both.

Aregistrationavtheority-may-deteymine
whether these datetimes are tlie-datetimes
the permissible value became linked with the
value meaning in a registry, or thq datetimes
the permissible value became linKed with the
value meaning in the sodrce domdin or some
other datetimes.

If no DatetimePeriod.start_datgtime is
specified, the
Datetime\Period.start_datetime of the

associdtédinstance of Value_Meaning_Set
(7.48.1:3) or
Conceptual_Domain (7.4.2.1.4) applies.

The absence of the Datetime_Perjod.end_
datetime indicates that the permissible value
is still linked with the value meanjng unless
there is a Datetime_Period.end_¢latetime on
the associated instance of
Value_Meaning_Set (7.4.3.1.3), if|present,
else of

Conceptual_Domain (7.4.2.1.4).

It is best practice that, if the valid| period is
specified, it be within the valid_ppriod of the
associated instance of Value_Meaning_Set
(7.4.3.1.3), if present, else of
Conceptual_Domain (7.4.2.1.4) and further
that it be within the valid_period) of at least
one associated instance of
Permissible_Value_Set (7.4.3.3.3), if present,
or of the associated
Value_Domain (7.4.2.8.4)

7.4.3.3 Permissible_Value_Set association class

7.4.3.35Y Direct superclass

Permissible_Value_Set is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing
instances to be identified, registered, administered, named, defined and classified.

7.4.3.3.2 Description of Permissible_Value_Set

Permissible_Value_Set is an association that binds zero, one or more Permissible_Values (7.4.2.12)
to zero, one or more Local_Enumerated_Value_Domain (7.4.2.11). Permissible_Value_Set is a weak
containment association, i.e. deletion of the containing domain does not cause a cascading delete of
the members (Permissible_Values). Thus, it is possible to associate Permissible_Values with Value_
Meanings without defining a complete Value_Domain.

Permissible_Value_Set is also a class, with attributes as specified in 7.4.3.3.3.
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7.4.3.3.3 Attributes of Permissible_Value_Set

See Table 21.
Table 21 — Attributes of Permissible_Value_Set association class
Attribute name Multiplicity Datatype Description
valid_period 0.1 Datetime_Period Definition: datetime period for which this
(ISO/IEC 11179- permissible value became, or will become,
3:2023, 6.3.10) a valid permissible value within the local

enumerated value domain.

If present, this attribute specifies a start|
datetime, an end_datetime or both.

A registration authority may deterrhine
whether these datetimes arethe'datetimps
the value meaning becomeg§valid in a reg
istry, or the datetimes the\value meaning
becomes part of the séurce domain or some
other datetimes.

If no start_dateétime is specified, the stajrt_
datetime oftheé associated Value_Domajn
applies (74.28.4).

The absence of the end_datetime indicates
that the value meaning is still valid unlesjs
there is an end_datetime on the associated
Value_Domain (7.4.2.8.4).

—

It is best practice that the valid_period,
specified, be within the valid_period of the
associated instance of the Value_Domain
class (7.4.2.8.4).

7.4.4 Asspciations in the Conceptual Domain and Value Domain metamodel region

7.4.4.1 v3lue_domain_meaning association

The value_flomain_meaning association binds zero, one or more instances of the Value_Domain flass
(7.4.2.8) to gero or one instan¢e of the Conceptual_Domain class (7.4.2.1) that provides the meanings
for each of the values within the Value_Domain, which in turn provide representation to the meanfings.

This associfition is inteénded primarily to allow an instance of Value_Domain to be associatied with
an instancd of Coneeptual_Domain before detailed Permissible_Values and Value_Meaningg are
associated.

It is best pragtice to remove the high-level association once the detailed associations are specified.

s PR WD | 1 s g : L 3 .1 P el s g Iy :
HOWGVEF, if'the Mgrreverassocatioi IS ot removed, tne Constrats o titS—assoctationrSpecint d in

7.4.5.2 shall be enforced.

7.4.4.2 described_value_domain_meaning association

The described_value_domain_meaning association binds zero, one or more instances of the
Described_Value_Domain class (7.4.2.13) to zero or one instance of the Described_Conceptual_
Domain class (7.4.2.2), providing meaning for the Described_Value_Domains, which in turn provide
representation for the Described Conceptual_Domain.

It is best practice for an instance of Described_Value_Domain to be linked with exactly one instance
of Described_Conceptual_Domain. A registration authority can enforce this using the constraint
Described_Value_Domain_Constraint_Set.Described_VD_shall_have_exactly_one_Described_CD.
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7.4.4.3 domain_definition association

The domain_definition association binds zero, one or more instances of the Enumerated_Conceptual _
Domain_Definition class (7.4.2.7) to zero or one instance of the Reference_Enumerated_Conceptual_
Domain class (7.4.2.6), providing definition for the Reference_Enumerated_Conceptual_Domain.

Where multiple Enumerated_Conceptual_Domain_Definitions are specified, the expression
(7.4.2.7.4) of each shall be equivalent, each specified using a different notation (7.4.2.7.4).

7.4.4.4 reference_enumerated_value_domain_meaning association

The Feference_enumerated_value_domain_meaning association binds zZero, one or more jnstances of
eference_Enumerated_Value_Domain class (7.4.2.13) to zero or one instance ofrthe|Reference_
merated_Conceptual_Domain class (7.4.2.6), which provides meaning for,\the [Reference_
Enumerated_Value_Domain(s).

It is pest practice for an instance of Reference_Enumerated_Value_Domain to'be linked yith exactly
one fnstance of Reference_Enumerated_Conceptual_Domain. A registration authority can enforce
this |using the constraint Reference_Enumerated_VD_Constraint_Set.Ref Enum_VD_shall_have_
exadtly_one_Ref_Enum_CD (7.4.2.20.4).

7.4.4.5 datatype_has_scheme_reference association

The datatype_has_scheme_reference association binds zéro or one instances of the Datlatype class
(7.4.2.14) to zero or one instance of the Datatype_Scheme class (7.4.2.15), providing the datatype
scheme for the datatype.

7.4.3 Additional Constraints of the Conceptual'Domain and Value Domain metamodg¢l region

7.4.3.1 Overview of additional contraints

This|subclause specifies additional constraints that are not included in the UML diagram.
7.4.3.2 value_domain_meaning association constraints

7.4.3.2.1 Constraint #1: Coensistency of Enumeration, Description or combination for
Cong¢eptual and Value_Domains

Suppose that r is an jnstance of the class Value_Domain (7.4.2.8) and s is an instance jof the class
Cong¢eptual_Domain (7.4.2.1), such that s is the meaning of r according to the value_domain_meaning
assoriation (74/4.1). Then it is the case that:

a) [ is ancinstance of Local_Enumerated_Value_Domain (7.4.2.11) and s is an instande of Local_
Enumerated_Conceptual_Domain (7.4.2.4); or

b) ris an instance of Reference_Enumerated_Value_Domain (74.2.13) and s is an instance of
Reference_Enumerated_Conceptual_Domain (7.4.2.6); or

c) r is an instance of Described_Value_Domain (7.4.2.9) and s is an instance of Described_
Conceptual_Domain (7.4.2.2).

Since neither Value_Domains, nor Conceptual_Domains are disjoint with respect to the enumerated
and described subclasses it is possible that r and s are some combination of enumerated and described
value domains or conceptual domains.

7.4.5.2.2 Constraint #2: Consistency of meanings reached by meaning associations

Suppose that there exists an instance x of the class Described_Value_Domain (7.4.2.13), such that the
instance y is the meaning of x according to the value_domain_meaning association (7.4.4.1) [since
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every instance of a Described_Value_Domain is also a Value_Domain (7.4.2.8)] where y is some
instance of a Conceptual_Domain (7.4.2.1) [either a Described_Conceptual_Domain (7.4.2.2) or an
Enumerated_Conceptual_Domain (7.4.2.3)].

If via the described_value_domain_meaning association (7.4.4.2) there also exists an instance z of the
Described_Conceptual_Domain such that z is the meaning of x. Then it shall be the case that z is equal
to y, i.e. the meaning of x shall be same according to both the value_domain_meaning and described_
value_domain_meaning associations.

7.4.5.3 Consistent dimensionalities

The dimensfionality of the unit of measure of a value domain shall be the same as the dimensionality of
the conceptpial domain which provides the meaning of the value domain.

7.5 Meagurement metamodel region

7.5.1 Ovdrview of the Measurement metamodel region

The Measurlement metamodel region is illustrated in Figure 6.

Concept
(Basic_and_Core)

D

Dimensionality)

\ +coordinate_indicator : Boolean [0..1]

0.*

dimensionality_measure_class

0.*

S Measure_Class

0.*

unit_of_measure_class

1.*

Unit_of Measure

Figure 6 — Measurement metamodel region
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ISO/IEC 11179-3

Classes in the Measurement metamodel region

7.5.2.1 Unit_of Measure class

7.5.2.1.1 Direct superclass

1:2023(E)

Unit_of_Measure is a subclass of Concept (specified in ISO/IEC 11179-3:2023, 6.4.2.2). Concept in turn
is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be identified,

regis

7.5.2.T.2— Description of Unit_of_Measure

Unit

assofiated values are measured. If appropriate, an instance of Value_Domain (7.4.248) (n

tered, administered, named, defined and classified.

of Measure is a class each instance of which models a unit of measure, the\units in which
pt shown in

Figufe 6) can be linked to an instance of Unit_of Measure (see 7.4.2.8.4) to speCify the unjits in which

the y

7.5.7

As a
6.4.2

— nnit_of_measure_class (7.5.3.2).

7.5.2

As 3
6.4.2

7.5.7

alues of any linked instance of Data_Element (7.6.2.1) are measured.

.1.3 Associations of Unit_of Measure

subclass of Concept, Unit_of_Measure inherits Concept’s associations (ISO/IEC 11
.2.3). Unit_of_Measure has the following additional association:

.1.4 Attributes of Unit_of Measure

subclass of Concept, Unit_of_Measure inherits Concept’s attributes (ISO/IEC 11
.2.4). Unit_of_Measure has no additional attributes.

.1.5 Constraints on Unit_of Measure

179-3:2023,

179-3:2023,

An instance of the Unit_of_Measure class shall be designated and defined using the item_designation

and Jtem_definition associations ef.the Item superclass.

— DPesignation.sign (ISO/IE€11179-3:2023, 8.4.1.3) shall be specified. This constraint can|be enforced
by setting Constraint_Set.item_shall_be_designated_indicator (ISO/IEC 11179-3:2(023, 9.4.5.4)
o TRUE.

— Definition.text-(}ISO/IEC 11179-3:2023, 8.4.2.3) shall be specified. This constraint can pe enforced
by setting Constraint_Set.item_shall_be_defined_indicator (ISO/IEC 11179-3:2023| 9.4.5.4) to
[RUE.

7.5.2.2 ~Measure_Class class

7.5.2:2.—Directsuperclass

Measure_Class is a subclass of Concept (specified in ISO/IEC 11179-3:2023, 6.4.2.2). Concept in turn
is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be identified,
registered, administered, named, defined and classified.
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7.5.2.2.2 Description of Measure_Class

Measure_Class is a class each instance of which models a measure class, a set of equivalent units of
measure that can be shared across multiple dimensionalities. Measure_Class allows a grouping of
units of measure to be specified once and reused by multiple dimensionalities.

EXAMPLE Define the Measure_Classes: Metric Linear Distance and Imperial Linear Distance, each
associated with the appropriate Units_of_Measure, and associate them with Dimensionalities: Height, Width
and Depth to model the three spatial dimensions.

7.5.2.2.3 Associations of Measure_Class

As a subclgss of Concept, Measure_Class inherits Concept’s associations (ISO/IEC 11179-3:4023,
6.4.2.2.3). Measure_Class has the following additional associations:

— dimengionality_measure_class (7.5.3.1);

— unit_off measure_class (7.5.3.2).

7.5.2.2.4 Attributes of Measure_Class

As a subclpss of Concept, Measure_Class inherits Concept’s attributes (ISO/IEC 11179-3:3023,
6.4.2.2.4). Measure_Class has no additional attributes.

7.5.2.2.5 [Constraints on Measure_Class

An instancq of the Measure_Class class shall be designated,and defined using the item_designdtion
and item_dgfinition associations of the Item superclass.

— Designption.sign (ISO/IEC 11179-3:2023, 8.4.1.3)shall be specified. This constraint can be enfgrced
by setting Constraint_Set.item_shall_be_designated_indicator (ISO/IEC 11179-3:2023, 9.4.5.4)
to TRUE.

— Definition.text (ISO/IEC 11179-3:2023, 8:4.2.3) shall be specified. This constraint can be enfgrced
by settlng Constraint_Set.item_shall-be_defined_indicator (ISO/IEC 11179-3:2023, 9.4.5.4) to
TRUE.

7.5.2.3 Djmensionality class

7.5.2.3.1 PDirect superclass

Dimensionplity is a subclass of Concept (specified in ISO/IEC 11179-3:2023, 6.4.2.2). Concept in|turn
is a subclasp of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be ident{fied,
registered, pdmjnistered, named, defined and classified.

7.5.2.3.2 pcrripfinn of Dimpncinnaliry

Dimensionality is a class each instance of which models a dimensionality, a set of measure classes each
of which in turn groups a set of equivalent units of measure, where equivalence between two units of
measure is determined by the existence of a quantity-preserving one-to-one correspondence between
values measured in one unit of measure and values measured in the other unit of measure, independent
of context, and where the characterizing operations are the same.

A very common example is the use of temperature to measure the absolute temperature of a point, or to
measure the size of a temperature interval, e.g. the temperature difference across the wall of a furnace.
Aside from the semantic difference, the function for converting units of measure, e.g. temperature,
depends on whether it is a coordinate or an interval measure. For example, when converting degrees
Celsius to Kelvins, one adds 273.16 for temperature coordinates, but not for temperature interval
measures.
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In the Dimensionality class, the frame of reference for the dimensionality is not explicitly specified.
For some units of measure, such as temperature in Kelvins or degrees Celsius, the frame of reference
is implicit in the units of measure. Additional examples of coordinate dimensionalities would include
longitude and latitude. However, in many cases the frame of reference for a coordinate measurement
is specified as part of the Data_Element (7.6.2.1). This is quite common in computer aided design
applications.

Dimensionalities which use the same units of measure can apply to very different concepts.

EXAMPLE 1

Other common dimensionalities include: mass, time, area, volume, etc.

Inches, feet, metres and centimetres are all units of measure whose dimensionality is length.
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7.5.2

1  The equivalence defined here forms an equivalence relation on the set of all units of mj
ralence class corresponds to a dimensionality. The units of measure "temperature in degneeq
'temperature in degrees Celsius" have the same dimensionality, because given avalue

bes Fahrenheit there is a value measured in degrees Celsius that is the same quaatity, an
tity preserving one-to-one correspondences are the well-known equations °C,2 (5/9)*(

(9/5)*( °C) + 32. (Temperature coordinates are assumed here. There is no offset) when convg
erature interval measures, e.g. the temperature difference between the coldest and hottest ter]

)

L2 Units of measure are not limited to physical categories. Examples of physical categorig
ure, area, volume, mass, velocity, time duration. Examples of non-phySical categories are: curi
ator, colour intensity.

3 Quantities can be grouped together into categories-0f quantities which are mutually
ths, diameters, distances, heights, wavelengths and sg,on would constitute such a categd
arable quantities usually have the same dimensiondlity (see also NOTE 4) ISO 80000-1[]
(tities of the same kind".

4 The requirement of common “characterizing operations” for all units of measure w
nsionality is a stronger requirement than that commonly adopted in conventional dimensi
re comparability and transformability uswmally suffice). Thus, with respect to temperaty
erature coordinates (e.g. Kelvins) arethere considered to be a different dimensionality

erature coordinates (e.g. degrees Celsius or Fahrenheit). It is meaningful to take the rati
erature coordinates, but not of ‘offset” temperature coordinates, wherein the arbitrary t
renders ratios meaningless. Thé'notion of characterizing operations used here has been 3
tatistics literature where distinictions are commonly made among categorical, ordered, inter
ures.

L5 Dimensionalitjes, for physical units of measurement are commonly specified as the
ents of powers of basis dimensions: mass, length, time, etc. However, this metamodel does n
fication of dimerisionalities, only their names and coordinate status.

MPLE 2 Amgular velocity and frequency can be defined as two distinct dimensionalities shari
groupingall units of measure that represent T1 (where T represents Time).

.33/ Associations of Dimensionality
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As a subclass of Concept, Dimensionality inherits Concept’s associations (ISO/IEC 11179-3:2023,
6.4.2.2.3). Dimensionality has the following additional association:

— dimensionality_measure_class (7.5.3.1).

7.5.2.3.4 Attributes of Dimensionality

As a subclass of Concept, Measure_Class inherits Concept’s attributes (ISO/IEC 11179-3:2023,
6.4.2.2.4). Dimensionality has additional attributes as shown in Table 22.
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Table 22 — Attributes of Dimensionality class

Attribute name Multiplicity Datatype Description
coordinate_indicator 0..1 Boolean (ISO/ |Conditional.
IEC 11179-

Definition: predicate on a dimen-
sionality whose value is TRUE if the
dimensionality is a coordinate.

3:2023,6.2.2)

Condition: The indicator shall be
specified if the dimensionality rep-
resents physical units.

If the dimensionality refers to-an in-
terval measure, the value of the [co-
ordinate_indicator shall be FALSE.

If the dimensionality.does not rgp-
resent physical units,-the coordif
nate_indicator shallbe NULL. Thus,
NULL shall be interpreted as ‘Nat
applicable’.

EXAMPLE/There might be two
dimehsionalities concerned with
lerigth: one a measure of the sizé
ofan object (hence an interval
measure), the other a measure of
the location of an object (hence 4
coordinate).

7.5.2.3.5 [Constraints on Dimensionality

An instancqg of the Dimensionality class shall be designated and defined using the item_designdtion
and item_dgfinition associations of the Item superclass.

— Designption.sign (ISO/IEC 11179-3:2023)8.4.1.3) shall be specified. This constraint can be enfgrced
by setting Constraint_Set.item_shallCbe_designated_indicator (ISO/IEC 11179-3:2023, 9.4.5.4)
to TRUE.

— Definition.text (ISO/IEC 11179-3:2023, 8.4.2.3) shall be specified. This constraint can be enfqgrced
by setting Constraint_Set:item_shall_be_defined_indicator (ISO/IEC 11179-3:2023, 9.4.5.4) to
TRUE.

7.5.3 Asspciations in.the Measurement metamodel region

7.5.3.1 dimensionality_measure_class association

The dimenpsionality_ measure_class association binds zero, one or more instances of| the
Dimensionati 52 i ; i 5.2.2)
which group together the units of measure that apply to the dimensionality.

NOTE While units of measure are commonly physical units of measure, they can also measure artificial
constructs such as currency (in which the corresponding dimensionality would be “Money”, or something
similar).
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7.5.3.2 unit_of_ measure_class association

The unit_of_measure_class association binds one or more instances of the Units_of Measure class
(7.5.2.1) with zero, one or more instances of the Measure_Class (7.5.2.2). The association records the
grouping of similar units of measure.

NOTE While units of measure are commonly physical units of measure, they can also measure artificial

constructs such as currency (in which the corresponding dimensionality would be “Money” or something
similar).

7.6 Data Element metamodel region

7.6.1 Overview of the Data Element metamodel region

The |Data Element metamodel region, illustrated in Figure 7, is used to address.the adrpinistration
of data element, represented in the metamodel by the Data_Element class (7.6.2.1). Dafa elements
provjide the formal representations for some information (such as a fact, a proposition, an ¢bservation,
etc.)labout some concrete or abstract thing. Data elements are reusable and'shareable repiesentations
of dqta element concepts.

Data_Element_Concept Value_Domain
0.1 0.1
data_element_meaning data_element_domain
0.* 0.*

Data Element

+precision : Integer [051]

1.* 1.* 1.*

exemplificatial derivation_input derivation_output

0.* 0.* 0.*

Data_Element_Example Data_Element_Derivation

+example_item : Text [1..*]

0.*

derivation_rule_application

1

Data_Element_Derivation_Rule

+specification : Text [1]
+notation : Notation [1]

Figure 7 — Data Element metamodel region

NOTE ISO/IEC 11179-3:2003[4] contained an explicit Representation_Class to allow typing of Data_
Elements and Value_Domains. In ISO/IEC 11179-3:2013([2] and this document, Representation_Class is treated
as just an instance of Classification_Scheme, described in ISO/IEC 11179-3:2023, Clause 10.
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7.6.2 Classes in the Data Element metamodel region

7.6.2.1 Data_Element class

7.6.2.1.1

Direct superclass

Data_Element is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to
be identified, registered, administered, named, defined and classified.

7.6.2.1.2

Description of Data_Element

Data_Elem
in context t

b be indivisible.

A data elemjent is considered to be a basic unit of data of interest to an organization. It is.a unit of

for which th
a set of attr

A data elen|

e definition, identification, representation and permissible values are specified by mea
butes.

ent is formed when a data element concept is assigned a representation. One of theg

bnt is a class each instance of which models a data element, a unit of data thatis considlered

data
ns of

key

componentg of a representation is the value domain, i.e. restricted valid values!
7.6.2.1.3 Associations of Data_Element
As a subclags of Item, Data_Element inherits Item’s associations (ISO/IEC 11179-3:2023, 6.4.2.1.2). A
Data_Element has the following additional associations:
— data_element_domain (7.6.3.1);
— data_element_meaning (7.6.3.2);
— exemplification (7.6.3.3);
— derividgtion_input (7.6.3.4);
— derivation_output (7.6.3.5).
7.6.2.1.4 Attributes of Data_Element
See Table 23.
Table 23 — Attributes of Data_Element class
Attribute name Multiplicity Datatype Description
precision 0..1 Integer (ISO/ Definition: number of decimal places permit-
I6E§ §]1179-3:2023, ted in any associated data element values

7.6.2.2 Data_Element_Concept class

Data_Element_Conceptis described under the Data Element Concept metamodel region in 7.3.2.3. This

metamodel

52

region specifies the following additional association:

data_element_meaning association (7.6.3.2).
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7.6.2.3 Value_Domain class

Value_Domain is described under the Conceptual Domain and Value Domain metamodel region in
7.4.2.8. This metamodel region specifies the following additional association:

— data_element_domain association (7.6.3.1).
7.6.2.4 Data_Element_Example class

7.6.2.4.1 Direct superclass

Dat3_Element_Example is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4:2.]1), allowing
instgnces to be identified, registered, administered, named, defined and classified.

7.6.2.4.2 Description of Data_Element_Example

Datg_Element_Example is a class each instance of which models a, data element [example, a
reprgsentative illustration of a data element.

7.6.2.4.3 Associations of Data_Element_Example

As a| subclass of Item, Data_Element_Example inherits Item’s_associations (ISO/IEC 11{179-3:2023,
6.4.2.1.2). A Data_Element_Example has the following additienal association:

— exemplification association (7.6.3.3).

7.6.2.4.4 Attributes of Data_Element_Example

See Table 24.
Table 24 — Attributes of Data_Element_Example class
Attrfibute name Multiplicity |Datatype Description
example_item 1.:* Text (ISO/ Definition: actual illustrative cape of the
IEC 11179-3:2023, |data element
6.2.12)

7.6.2.5 Data_Element Derivation_Rule class

7.6.2.5.1 Directisuperclass

Datg_Element_Derivation_Rule is a subclass of Item (specified in ISO/IEC 11179-3:20R3, 6.4.2.1),
allowingrinstances to be identified, registered, administered, named, defined and classified|

7.6.2°5.2— Description of Data_Element_Derivation_Rule

Data_Element_Derivation_Rule is a class each instance of which models a data element derivation
rule, logical, mathematical, other operations or some combination thereof specifying derivation. The
data element derivation rule can range from a simple operation such as subtraction to a very complex set
of derivations (derivation being defined as a relationship between a Data_Element_Derivation_Rule
and an input set upon which it acts). Data_Element_Derivation_Rules are not limited to arithmetic
and logical operations.
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7.6.2.5.3 Associations of Data_Element_Derivation_Rule

As a subclass of Item, Data_Element_Derivation_Rule inherits Item’s associations
(ISO/IEC 11179-3:2023, 6.4.2.1.2). A Data_Element_Derivation_Rule has the following additional

association:

— derivation_rule_application association (7.6.3.6).

7.6.2.5.4 Attributes of Data_Element_Derivation_Rule

See Table 25.
Table 25 — Attributes of Data_Element_Derivation_Rule class

Attribute name Multiplicity |Datatype Description

specificatign 1 Text (ISO/ Definition: text of a specification of this |data
IEC 11179-3:2023, | element derivation rule
6.2.12)

notation 1 Notation (ISO/ Definition: notation used to specify the flata
IEC 11179-3:2023, | element derivation rule
6.2.7)

7.6.2.5.5 [Example of Data_Element_Derivation_Rule

One simple|example of a data element derivation rule might e concatenation, where if notati¢n is

‘EBNF’, the $pecification can be specified as:

— output f inputl, [input2, [input3...]]

7.6.2.6 Data_Element_Derivation class

7.6.2.6.1 PDirect superclass

Data_Element_Derivation is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowving

instances td

7.6.2.6.2

Data_Elem
application
output data

Data_Elem

be identified, registered, ddministered, named, defined and classified.

Description of Data.Element_Derivation

elements:

sources or 1:Elputs with a Data_Element_Derivation_Rule (7.6.2.5) and the Data_Element(s) tha

the produc

eroutputs of the Data_Element_Derivation_Rule.

ent_Derivation is“a class each instance of which models a data element derivation| the
of a data elerhent derivation rule to one or more input data elements to derive one or inore

bnt_Derivation is a class that associates the Data_Element(s) (7.6.2.1) that serve as

r are

Data_Element_Derivation operates on the values of instances of Data_Elements. For operations on
the Data_Element types see 7.9.

7.6.2.6.3 Associations of Data_Element_Derivation

As a subclass of Item, Data_Element_Derivation inherits Item’s associations (ISO/IEC 11179-3:2023,

6.4.2.1.2).D

ata_Element_Derivation has the following additional associations:

— derivation_input (7.6.3.4);

— derivation_output (7.6.3.5);

— derivation_rule_application (7.6.3.6).
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7.6.2.6.4 Attributes of Data_Element_Derivation

Data_Element_Derivation has no attributes.

7.6.2.7 Data_Element_Constraint_Set class

7.6.2.7.1 Direct superclass

Data_Element_Constraint_Set is a subclass of Constraint_Set (ISO/IEC 11179-3:2023, 9.4.5).
Constraint_Set in turn is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be

identified rpgiq‘rprpd administered named defined and classified
7.6.2.7.2 Description of Data_Element_Constraint_Set
Datg_Element_Constraint_Set extends Constraint_Set with constraints applicable tg the Data_
Element class (7.6.2.1) and its associations. Data_Element_Constraint_Set isillustrated i1} Figure 2.
7.6.2.7.3 Associations of Data_Element_Constraint_Set
As [a subclass of Constraint_Set, Data_Element_Constraint.Set inherits Constraint_Set’s
assofiations.
7.6.2.7.4 Attributes of Data_Element_Constraint_Set
See Table 26.
Table 26 — Attributes of Data.Element_Constraint_Set class
Attribute name Multiplicity Datatype Description
DE_shall_have_exactly_one_DEC_indicator.\| T Boolean (ISO/ Definition: indicator as to
IEC 11179-3:2023, |whether a datalelementis
6.2.2) required to haye exactly
one data elemept concept
In the metamodglel this
link is represerjted by an
instance of the|data_
element_mearning associ-
ation (7.6.3.2).
Best practice i to set this
indicator to TRUE.
DE_shall_hayveé, exactly_one_VD_indicator 1 Boolean (ISO/ Definition: indicator as to
IEC 11179-3:2023, |whether a datalelement is
6.2.2) required to have exactly
one value domain
In the metamodel this
link is represented by an
instance of the data_
element_domain associa-
tion (7.6.3.1).
Best practice is to set this
indicator to TRUE.
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7.6.3 Associations in the Data Element metamodel region

7.6.3.1 data_element_domain association

The data_element_domain association binds zero, one or more instances of the Data_Element class

(7.6.2.1) with zero or one instance of the Value_Domain class (7.4.2.8) that describes a set of pos
values that may be recorded in an instance of the Data_Element.

sible

It is best practice for a data element to be associated with exactly one value domain. A registration

authority can enforce this using the constraint Data_Element_Constraint_Set. DE_shall_h
exactly_one_VD (7.6.2.7.4).

ave_

7.6.3.2 data_element_meaning association

The data_element_meaning association binds zero, one or more instances of the Data_Element
(7.6.2.1) with zero or one instance of the Data_Element_Concept class (7.3.2.3) that/provide;
meaning fof the data element.

It is best pgractice for a data element to be associated with exactly one data“element concej
registratior] authority can enforce this using the constraint Data_Element_Constraint_Set. DE_sl]
have_exactlly one_DEC (7.6.2.7.4).

nt concept can be indirectly associated with several value-domains resulting in a diffg
data elemerjt for each association.

7.6.3.3 exemplification association

The exempllification association binds one or more instances of the Data_Element class (7.6
with zero, dne or more instances of the Data_Element:Example class (7.6.2.4) that each providg
example indtance or use of the data element.

7.6.3.4 derivation_input association

The derivation_input association binds one’or more instances of the Data_Element class (7.6.2.1)
zero, one off more instances of the DatacElement_Derivation class (7.6.2.6). The association reg
the data elements that are input to the'data element derivation.

7.6.3.5 derivation_output association

The derivation_output association binds zero, one or more instances of the Data_Element_Deriva
(7.6.2.6) with one or ihere instances of the Data_Element class (7.6.2.1) that are the result o

rlass
the

bt. A
nall_

rent

.2.1)
s an

with
ords

tion
[ the

application pf the data‘element derivation. The association records the data elements that are outpjut to

the data element déerivation.

Note Ifla.data element can have multiples sources, then it can also have multiple data element derivat

ions.

7.6.3.6 derivation_rule_application association

The derivation_rule_application association binds zero, one or more instances of the Data_Element_
Derivation class (7.6.2.6) with exactly one instance of the Data_Element_Derivation_Rule class

(7.6.2.5) that specifies the data element derivation rule to be used for the data element derivation.
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7.7 Value Domain Subset metamodel region

7.7.1 Overview of the Value Domain Subset metamodel region

This metamodel region, illustrated in Figure 8, specifies how subsets of a local enumerated value
domain can be registered for use by data elements where some of the values in the full local enumerated
value domain are not applicable.

Local_Enumerated_Value_Domain_Subset
Context
(Basic_and_Core) +valid_period : Datetime_Period [0..1]
i 1
1 0.* 0.*
Subset_Valuds
contekt_for_data_elem¢nt_value_domain_subset | |k = = — 4 +valid_period : Datetimg_Period [0..1]
0.*
local_enumerated_value|domain_subset_usage Permissible_Value
0.* 0.* +permitted_value : Value)[1]
Data_Element_Values_in_Context 0
o Permissible_Vajue_Set
local_enumerated_value_domain_has_subset -0 *_ — |*valid_period: Datetime Period [0..1]
—|Local_Enumerated_Value_Domain |
data_element_values_dffected_by_context 1 J7

| Enumerated_Value_Domain |

l

Value_Domain

! +datatype : Datatype [1]

Data_Element data_element/(demain +valid_period : Datetime_Period [1]
+maximum_character_quantity : Integer [0..1]
+format : String [0..1]

+unit_of_measure : Unit_of_Measure [0..1]

+precision : Integer [0..1] |0..* 0.1

Figure 8'— Value Domain Subset metamodel region

7.7.2 Classes in the Value Domain Subset metamodel region

7.7.2.1 Context.class

Contextis described in ISO/IEC 11179-3:2023, 6.4.2.3 and ISO/IEC 11179-3:2023, 8.2.2. Thigmetamodel
region specifies the following additional association:

— ¢ontext_for_data_element_value_domain_subset association (7.7.4.1).

In this metamodel region, the context specified is that to which only the specified subset of values
applies.

7.7.2.2 Data_Element class

Data_Element is described in 7.6.2.1. This metamodel region specifies the following additional
association:

— data_element_values_affected_by_context association (7.7.4.2).
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7.7.2.3 Data_Element_Values_in_Context class

7.7.2.3.1 Direct superclass

Data_Element_Values_in_Context is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1),
allowing instances to be identified, registered, administered, named, defined and classified.

7.7.2.3.2 Description of Data_Element_Values_in_Context

Data_Element_Values_in_Contextis a class each instance of which models the use of alocal enumerated

value doma

n subset to represent the pprmicqihlp values for a data elementina cpprifipd caontext where

some of the

7.7.2.3.3

As a su
(ISO/IEC 1

association:

contex

data_el

local_e

7.7.2.3.4

None.

7.7.2.4

Value_Dom

7.7.2.5 Enumerated_Value_Domain class

Enumerate

Value_Domain class

permissible values in the full local enumerated value domain are not applicable.

Associations of Data_Element_Values_in_Context

bclass of Item, Data_Element_Values_in_Context inherits Item’s™ associa
1179-3:2023, 6.4.2.1.2). Data_Element_Values_in_Context has the following addit

[_for_data_element_value_domain_subset (7.7.4.1);
ement_values_affected_by_context (7.7.4.2);

humerated_value_domain_subset_usage (7.7.4.3).

Attributes of Data_Element_Values_in_Context

ain is described in 7.4.2.8.

d_Value_Domain is described in 7.4.2.10.

7.7.2.6 L

Local_Enumerated_Value-Pomain is described in 7.4.2.11. This metamodel region specifies
following additional asso¢iation:

— local_epumerated_value_domain_has_subset (7.7.4.4).

7.7.2.7 LocallEnumerated_Value_Domain_Subset class

cal_Enumerated_-Value_Domain class

7.7.2.7.1 Direct superclass

ions
onal

the

Local_Enumerated_Value_Domain_Subset is a subclass of Item (specified in ISO/IEC 11179-3:2023,
6.4.2.1), allowing instances to be identified, registered, administered, named, defined and classified.

7.7.2.7.2 Description of Local_Enumerated_Value_Domain_Subset

Local_Enumerated_Value_Domain_Subsetis a class each instance of which models alocal enumerated
value domain subset, a subset of the permissible values in a local enumerated value domain.
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7.7.2.7.3 Associations of Local_ Enumerated_Value_Domain_Subset

As a subclass of Item, Local_Enumerated_Value_Domain_Subset inherits Item’s associations
(ISO/IEC 11179-3:2023, 6.4.2.1.2). Local_Enumerated_Value_Domain_Subset has the following
additional associations:

— local_enumerated_value_domain_subset_usage (7.7.4.3);
— local_enumerated_value_domain_has_subset (7.7.4.4);

and the following association class:

— $ubset_values (7.7.3.1).

7.7.2.7.4 Attributes of Local_ Enumerated_Value_Domain_Subset

See Table 27.
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Table 27 — Attributes of Local_Enumerated_Value_Domain_Subset class

Attribute name Multiplicity |Datatype Description

valid_period 1 Datetime_Period |Definition: datetime period for which this
(ISO/IEC 11179- local enumerated value domain subset be-
3:2023, 6.3.10) came, or will become, a valid local enumerat-

ed value domain subset.

This attribute specifies a Datetime_Period.
start_datetime and possibly a Datetime_
Period.end_datetime.
A-resistrationauthoritymay-determine
whether these datetimes are the datetimles
the local enumerated value domainsubs¢t
becomes valid in a registry, or the |datetijnes
the local enumerated value domain subs¢t
becomes part of the source. domain or some
other datetimes.

The absence of the Datetime_Period.
end_datetime indicates that the local enfu-
merated value domain subset is still valid,

unless a Datetime_Period.end_datetimie is
specified ofi the associated Value_Domalin
(7.4.2.8).‘The presence of the
Datetime_Period.end_datetime indicafes
when'the local enumerated value domaiy
subset became or will become invalid.

By imputation, the start_datetime is alsp
considered to be the datetime at which the
associated permissible values (if applica
ble) were bound to the associated value

meanings, unless explicitly overridden fqr a
particular permissible value.

Also by imputation, the end_datetime is|
considered to be the datetime on which the

associated permissible values (if applicable)
ceased or will cease to be bound to their
associated value meanings, unless explidjit-
ly overridden for a particular permissiblg
value.

[t is best practice for the valid_period td be
within the valid_period of the associated
Value_Domain.

7.7.2.7.5 [Constraint on Local_Enumerated_Value_Domain_Subset

valid_periodshatitave a start_datetime.
7.7.2.8 Local_Enumerated_VD_Subset_Constraint_Set class

7.7.2.8.1 Direct superclass

Local_Enumerated_VD_Subset_Constraint_Setisasubclassof Constraint_Set(ISO/IEC11179-3:2023,
9.4.5). Constraint_Set in turn is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances
to be identified, registered, administered, named, defined and classified.
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