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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
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[he procedures used to develop this document and those intended for its further aain
hire described in the ISO/IEC Directives, Part 1. In particular, the different approval
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criteria

heeded for the different types of document should be noted. This document,.was drafted in

[ives or

hccordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.is@.org/direc
www.iec.ch/members_experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may be the
bf patent rights. ISO and IEC shall not be held responsible for identifying any or all such
Fights. Details of any patent rights identified during the development\0f'the document will b
ntroduction and/or on the ISO list of patent declarations received (sée www.iso.org/patents) or
ist of patent declarations received (see https://patents.iec.ch).

Any trade name used in this document is information given/for-the convenience of users and d
ronstitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific ter
bxpressions related to conformity assessment, as\well as information about ISO's adher
the World Trade Organization (WTO) principles’ in the Technical Barriers to Trade (TH
lwww.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

['his document was prepared by Joint Technical Committee ISO/IEC/JTC 1, Information tec
bubcommittee SC 32, Data management @nd interchange.

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

such a

» oo«

“data element concepts rnnrpphm] domains” and “value domains”. Generically these are

all refe
classify

This do
Descrip
for datg

— suf]
eny

— sup
cor

— suf
— fing

— rel
enf]

From (|

— bold font to highlight terms which representaiietadata objects specified by the metamodel;

— NoOlj

EXAMPI

'Ted to as “metadata items”. Such metadata are necessary to clearly describe, record, analyse
and administer data.

cument is part of the 4th edition modularization of the ISO/IEC 11179 series. It extract$'the Data
tion package from ISO/IEC 11179-3:2013 to make it more accessible and renames it “Metamode
specification registration”. At the same time, some enhancements have been made-as follows:

port for externally defined “reference enumerated conceptual domains” (7.4/2.6) and “referencg
merated value domains” (7.4.2.13);

port for sub-setting of value domains (7.7) and conceptual domains\(7.8) within a specified
text;

port for composite data elements and data types (7.9);
br-grained conformance options (see 5.3);

ixation of some constraints in the standard, while giving registration authorities the ability tdg
prce them if they wish (see 6.5).

ause 5 onwards, this document uses:

mal font for terms which represent cencepts defined in Clause 3.

LE Conceptual_Domain (7.2.22)s a class each instance of which models a conceptual domain.

viii
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Information technology — Metadata registries (MDR) —

Part 31:
Metamodel for data specification registration

. Scope

[his document provides a specification for an extension to a Metadata Registry (MDR), as s}
n ISO/IEC 11179-3, in which metadata that describes data elements and associated concepts,

» o«

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

[he specification in this document, together with the relevant clauses. of the specificg
SO/IEC 11179-3, provides the ability to record metadata about:

h) data elements, units of measure and derivation rules;

b) data element concepts and associated object classes and properties;

") conceptual domains, conceptual domain subsets and value meanings;

1) value domains, value domain subsets, datatypes and permissible values.

[his document is applicable to the formulationof data representations, concepts, meanir
relationships to be shared among people and machines, independent of the organization that p
'he data. It is not applicable to the physical representation of data as bits and bytes at the machij

2 Normative references
[he following documents are referred to in the text in such a way that some or all of their

indated references, the latest.edition of the referenced document (including any amendments)
SO/IEC 11179-3:2023, Information technology — Metadata registries (MDR) — Part 3: Metam
Fegistry common facilities

B Terms and-definitions

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

SO and IEC maintain terminology databases for use in standardization at the following addres§

becified
such as

tion in

gs and
roduces
he level.

content

constitutes requirements of this.document. For dated references, only the edition cited applies. For

hpplies.
pdel for

llowing

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

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

31
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
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3.3
characteristic
abstraction of a property (3.2)

EXAMPLE 'Having a cable for connecting with a computer' as a characteristic of the concept 'cord mouse'.
Note 1 to entry: Characteristics are used for describing concepts (3.4).

[SOURCE: ISO 1087:2019, 3.2.1]

3.4
conceplt

unit of knowledge created by a unique combination of characteristics (3.3)

Note 1 [to entry: Concepts are not necessarily bound to particular natural languages. They are; however
influended by the social or cultural background which often leads to different categorizations.

Note 2 tp entry: A concept is independent of its representation.
[SOUR(QE: ISO 1087:2019, 3.2.7, modified — Note 2 to entry changed.]

3.5
conceptual domain
CDh
concept] (3.4) whose meaning is expressed as an enumerated set, a deseription of subordinate conceptg
or both| which are value meanings (3.10)

3.6
described conceptual domain
conceptlual domain (3.5) that is specified by a description-6r specification, such as a rule, a procedure o}
arange|(i.e. interval)

3.7
enumefated conceptual domain
conceptiual domain (3.5) that is specified by alist of all its value meanings (3.10)

Note 1 tp entry: No ordering of the value méapings is implied.

3.8
local epumerated conceptual domain
enumerfited conceptual domain-(3.7) whose value meanings (3.10) are enumerated locally within thg
registry

Note 1 tp entry: c.f. referente enumerated conceptual domain (3.11).

3.9
local epumerated'conceptual domain subset
subset pf the Value meanings (3.10) in a local enumerated conceptual domain (3.8) used to restrict the
value mjeartings a data element concept (3.25) can assume in a particular context

3.10
value meaning
semantic content 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 conceptual domain (3.7) that is specified by a formal definition

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

2 © ISO/IEC 2023 - All rights reserved
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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 nfpprmiccihlp values (? 19)

Note 1 to entry: The value domain provides representation but has no implication as to what data elemen
3.25) 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 a com
bf the two.

8.14

Hescribed value domain

balue domain (3.13) that is specified by a description or specification, stch’as a rule, a procedy
range (i.e. interval)

8.15
enumerated value domain
balue domain (3.13) that is specified by a list of all its permissible values (3.19)

Note 1 to entry: No ordering of the permissible values is implied.

8.16
ocal enumerated value domain
bnumerated value domain (3.15) whose permissible values (3.19) are stored within the registry

Note 1 to entry: c.f. reference enumerated value’domain (3.18).

8.17

ocal enumerated value domain subset

subset of the permissible values((3:19) in a local enumerated value domain (3.16) used to rest
yalue meanings a data element (3.23) can assume in a particular context

8.18

reference enumerated value domain

enumerated value gomain (3.15) that is specified by reference to an external specification, in
pxternally enumerated permissible values (3.19)

8.19
permissjble value
esignation of a value meaning (3.10)

Note\l'to entry: Permissible values may be specified either as part of a value domain (3.13) or only as

concept

bination

ire or a

rict the

cluding

sociated

ith 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 per

missible

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
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3.20

data

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

Note 1 to entry: 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 d]stinct values, characterized by properties of those values and by operations on those values

[SOURCE: ISO/IEC 11404:2007, 3.12]

3.22
datatype scheme
source pf the specification of one or more datatypes (3.21)

[SOUR(E: ISO/IEC 11404:2007, 3.12]

3.23
data elpment
(organipation of data) unit of data (3.20) that is considered in context to,be indivisible

Note 1 tp entry: The definition states that a data element is “indivisible”)inh some context. This means that it is
possible] that a data element considered indivisible in one context. (e:g. telephone number) may be divisible ix
anotherfcontext, (e.g. country code, area code, local number).

EXAMPLE The data element “age of a person” with values-¢onsisting of all combinations of 3 decimal digits.

[SOURAE: ISO/IEC 2382:2015, 2121599, modified —<tExample moved to the end without the Note tq
entry prefix. Other Notes to entry have been replaced.]

3.24

data elpment collection

one or :rore data elements (3.23) that maybe unordered or ordered
o

Note 1 o entry: Examples of unordered-collections are a set or a bag (or multiset). An example of an ordered
collectidn is a list.

3.25
data element concept
concept (3.4) that can berepresented in the form of a data element (3.23), described independently of
any parfticular representation

Note 1 tp entry: Addata element concept is implicitly associated with both the property and the object class whosg
combindtion it expresses.

Note 2 tp entry: A data element concept may also be associated with zero, one or more conceptual domains (3.5]

each of which expresses its value mpnningc ('2 1 n)

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 element 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 element example
representative illustration of a data element (3.23)

4 © 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
reserving one-to-one correspondence between values measured in one unit of measure and values measured in
he other unit of measure, independent of context, and where characterizing operations are the same.

Note 2 to entry: The equivalence defined here forms an equivalence relation on the set of all units ofimeasyre. Each
bquivalence class corresponds to a dimensionality. The units of measure "temperature in degreés Fahjrenheit"
hind "temperature in degrees Celsius" have the same dimensionality, because:

h) given a value measured in degrees Fahrenheit there is a value measured in degrees.Celsius with the same
quantity, and vice-versa, by the well-known correspondences 2C = (5/9)*(2F - 32)'and °F = (9/5)*(2()) + 32.

b) the same operations can be performed on both values.

Note 3 to entry: The units of measure "temperature in degrees Celsius"and "temperature in kelvins|' do not
belong to the same dimensionality. Even though it is easy to convert qudntities from one unit of measufe to the
bther (°C=K-273,15 and K="°C + 273,15), the characterizing operations in kelvins include taking ratios, jvhereas
his is not the case for degrees Celsius. For instance, 20 K is twice as warm as 10 K, but 20 °C is not twice as warm
hs 10 °C.

Note 4 to entry: Units of measure are not limited to physicalscategories. Examples of physical categofies are:
inear measure, area, volume, mass, velocity, time durationy Examples of non-physical categories are: currency,
Juality indicator, colour intensity.

Note 5 to entry: Quantities may be grouped together into categories of quantities which are mutually comparable.
Lengths, diameters, distances, heights, wavelengths and so on would constitute such a category. Mutually
romparable quantities have the same dimensianality. ISO 80000-1[13] calls these “quantities of the same kind”.

Note 6 to entry: ISO 80000-1 specifies physical dimensions (e.g. length, mass, velocity). This document also
bermits non-physical dimensions (e.g:value dimensions such as: currency, quality indicator). The present{concept
bf dimensionality equates to what ISO'80000-1 calls Dimensional Product, rather than to Dimension.

8.30
measure class
bet of equivalent units ofmeasure (3.33) for association with one or more dimensionalities (3.29)

8.31
coordinate
measuremen®from the origin of a frame of reference

8.32
hotation
forrhal syntax and associated semantics

EXAMPLE UML, MOF, OCL, OWL/RDF, SKOS, CGIF, XCL, XTM or ISO/IEC 11404
Note 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 5
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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 unit of measure.

3.34

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 agsociated with a unit of measure (3.33)

Note 1 fo entry: 322 Fahrenheit and 02 Celsius are quantities, and they are equivalent values in differen
measuring systems.

3.36
registry
information system for registration (3.37)

[SOURQE: ISO/IEC 11179-1:2023, 3.2.34]

3.37
registrption
set of riiles, operations and procedures for inclusion of an item in a registry (3.36)

Note 1 tp entry: A detailed description of registration as it applies in ISO/IEC 11179 is found in ISO/IEC 11179-6.
[SOUR(QE: ISO/IEC 11179-1:2023, 3.2.88]

4 Abbreviated terms

CD conceptual domain

DE data element

DEC data element concept

UML Unified Modeling Language
URI Universal Resource’ldentifier
VD value domain

XML eXtensible' Markup Language

5 Copformance

nI-AnNCco

5 1 Atxrraxar of oo £ 0,
. CITVICVW OT CoTInNoTIIIaniccT

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 © ISO/IEC 2023 - All rights reserved


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

ISO/IEC 11179-31:2023(E)

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
Fespect to this document. A conforming implementation can be more useful but can be less interojperable
vith respect to this document.

b.2.2  Strictly conforming implementations
A strictly conforming implementation:

) shall support all mandatory, optional and conditional classes, attributes, datatypes and
associations;

p) shall not use, test, access or probe for any extension features nor.extensions to classes, attfributes,
datatypes, associations or any combination thereof;

[) shall not recognize, nor act on, nor allow the production of classes, attributes, datatypes,
associations or any combination thereof that are dependent on any unspecified, undeflined or
implementation-defined behaviour.

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

5.2.3 Conforming implementations
A conforming implementation:

) shall support all mandatory, optional and conditional classes, attributes, datatypes and
associations;

) as permitted by the implementation, may use, test, access or probe for extension features or
extensions to classes, attributes, datatypes, associations or any combination thereof;

) may recognize, act onyor allow the production of classes, attributes, datatypes, association$ or any
combination thereof that are dependent on implementation-defined behaviour.

NOTE1  All strictly conforming implementations are also conforming implementations.

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

5.3 _Conformance by feature

Conformance claims may be made to the whole of Clause 7 or to specific features within thaf clause.
Clause 7 TS dependent uporr ome or more ctauses of 1ISO/EC11175-3;, soconformance toattor 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 additiox tg
all provisions of the “Basic Registry with mapping” profile of ISO/IEC 11179-3:2023, 4.4.2.

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

— Comnceptual and Value Domain Registry with mapping: Implements 7.3 of this document, ir
addition to all the provisions of the “Basic Registry with mapping” profile of ISOAEC 11179-3:2023
4.4(2.

5.4.2 [Conformance labels

Conformnance to the profiles specified in 5.4.1 may be claimed using the-following labels, respectively:
— ISO/IEC 11179-31:2023 Data Specification Registry

— ISO/IEC 11179-31:2023 Data Specification Registry with mapping

— ISO/IEC 11179-31:2023 Conceptual and Value DomainRegistry

— ISQ/IEC 11179-31:2023 Conceptual and Value Deimain Registry with mapping.

5.5 Implementation conformance statement (ICS)

An implementation claiming conformanee to this document shall include an Implementatior
Conformance Statement stating:

— whether it conforms or strictly*conforms;
— whjch clauses are or are not-supported;
— whpt extensions, if any,-are 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 thg
ISO/IEC[11179731:2023 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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b) anything specified as Conditional within this document shall be treated as Mandatory if the

associated condition is satisfied and shall otherwise be not present;

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

conform to the provisions of this document.

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).

b Relationship to ISO/IEC 11179-3

6.1 Metamodel for a metadata registry

A metamodel is a model that describes other models. A metamodel providesa” mechan

successful sharing of the models by users, software facilities or both.

model, i.e. one that describes how relevant information is structiired in the natural world. |
vords, it is how the human mind is accustomed to thinking of the-information.

b.2 Specification of the metamodel

['he conventions used in specifying the metamodel‘are described in ISO/IEC 11179-3:2023, 5.

may be identified, registered, administered, named, defined and classified.

6.3 Use of UML Class diagrams and textual description

[his document uses both text and UML class diagrams (References [10], [11]) to describe the met

s specified in UML and what.is‘specified in text, the text takes precedence until a correction
o make them consistent.Further, if a conflict exists between a formal definition and other no
rext, the formal definitionytakes precedence until a correction is made to make them consistent

A consolidated UMLE¢lass hierarchy is included as Annex A.

While the modelydiagrams are presented in UML notation, this document does not assume nor
hny specific‘system environment, database management system, database design paradigm,

nterfaee; computing platform or any technology required for implementation.

sm for

inderstanding the precise structure and components of the specified models, which are needed for the

SO/IEC 11179-3 uses a metamodel to describe the information model\of a metadata registiry. The
registry in turn will be used to describe and model other data, for example about enterprisg, public
hdministration or business applications. The registry metamodel (is) specified as a conceptyal data

n other

3. Many

pf the classes specified in the Data Specification package (see Clause 7) inherit from Item, Which is
specified in the Core model region in ISO/IEC 11179-3:2023, 6.4.2.1. As Items, instances of these| classes

hmodel.

Both are normative and are intended to be complementary. However, if a conflict exists betwe¢n what

s made
rmative

bndorse
system

levelopment methodology, data definition language, command language, system interfade, user
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6.4 Package dependencies

Figure | illustrates the dependencies among the packages. The lines in Figure 1 illustrate dependencies
in the firection of the arrow. The Data Specification package is specified in Clause 7. The othej
packages shown in the figure are specifieduin ISO/IEC 11179-3. In order to implement a package tha
has degendencies, the packages on which.itds dependent shall also be implemented. The dependencies
are of three types:

a)

b)

]

Item_Mapping

ISO/IEC 11179-3
[

. . Ly
Data_Specification Basic_and_Core
. — — — >
This document ISO/IEC 11179-3
| 7N N -
| oo TS
/ AN >~ o
| / | N ~ _
| /! N > ]
/ AN Classification
| / Identification N\
| N ISO/IEC 11179-3
/ ISO/IEC 11179-3 N
| /
/ ~ ~ AN
[ - ~ N
/ - ~
q/ - H

Registration Designation_and_Definition

ISO/IEC 11179-3 ISO/IEC 11179-3

Figure 1 — Package dependencies

Subiclassing from classes in another package, e.g. Conceptual_Domain (7.3.2.4), Data_Element|
Comcept (7.3.2.3), ObjectClass (7.3.2.1) and Property (7.3.2.2) in the Data Element Concep
reglion (7.3) of the Data_Specification package (Clause 7) are all subclassed from the Concept class

Asdociation betieen classes, e.g. Registered_Item in the Registration package if

ISO/IEC 11179-3: 2023 Clause 6 asa 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) b

+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 < Beplean [1]

(Data_Specification) I

+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_indicater : Boolean [1]
[ Local_Enumerated_Conceptual_Domain_Subset_Constraint_Set |

)
|+Loca1,Enumerated,cD,subset,shau,have,at,]east,one,Va]ue,Meanmgmdmamr : Boolean [1] |
| Local_Enumerated_Value_Domain_Subset.Constraint_Set |
|+Local,Enumerated,VD,Subse:,shall,have,at,least,une_Permxssible,Value,indicamr : 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 fMeaning_indicator : Boolean [1]
Data_Element_Constraint_Set
(Data_Specification)
+DE_shall_have_exactly_one_DEC_indicator : Boolean [1] L | _pata Element_values_in_Context_Consraint/Set |
+DE_shall_have_exactly_one_VD_indicator : Boolean [1] |+DE_Values_m,cOntext_shan,have_a_cfmtexr; Boolean [1] |

Figure 2 — Subclasses of Constraint_Set

For details, see the following subclauses:

— Data_Element_Concept_Constraint_Set class (Z3.2.5);

— Reference_Enumerated_CD_Constraint_Set class (7.4.2.16);
— Local_Enumerated_CD_Constraint_Setclass (7.4.2.17);

— Local_Enumerated_CD_Subset_Constraint_Set class (7.8.2.8);
— Data_Element_Constraint_Set<class (7.6.2.7);

— Value_Domain_Constraint_Set class (7.4.2.18);

— Described_Value_Domain_Constraint_Set class (7.4.2.19);

— Reference_Enumerated_VD_Constraint_Set class (7.4.2.20);
— Local_Enumerated_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);
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— the
— the
— the
— the

— the

Data Element Concept metamodel region (7.3);
Conceptual and Value Domain metamodel region (7.4);
Measurement metamodel region (7.5);

Data Element metamodel region (7.6);

Value Domain Subset metamodel region (7.7);

— th

— the
7.2 H

7.2.1

A high-
Concep
Concep

meaning (7.2.3.1), data_element_domain (7.2.3.2), data_element_meaning (7.2.3.3) and data]

elemen

The fol
constra
of the c

Figure
Concep
Domai

top) andl a representational level (below). The representational level describes the information artifacts

yal 4 1N S o 3 | 4 4 | : £7 0N
CUIILCpLUdl DUIIAIT SUDSCUIITLAIIIOUCT TCEIUIT (7.0 J,

Composite Data Element and Datatypes metamodel region (7.9).
igh-level Data Specification metamodel region

Overview of the high-level metamodel region

evel overview of the metamodel for this region can be found in Figure 3(It shows four classes
tual_Domain (7.2.2.2), Value_Domain (7.2.2.3), Data_Element (7.2.24) and Data_Element|
t (7.2.2.5). The Figure also shows four associations among the fo('classes: value_domain

t_concept_domain (7.2.3.4).

owing text describes the classes and associations shownin the Figure. It also describes 4
int on the high level metamodel not visible in the UML diagram. More detailed descriptions, e.g
ass attributes, follow in subsequent subclauses.

B can be partitioned into two horizontal parts, die upper part comprised of Data_Element]
t and Conceptual_Domain and a second lower-part comprised of Data_Element and Value]
1. This view effectively splits the metamodel-between a conceptual (or semantic) level (at thg

(in contrast to the semantic constructs of the upper level).
This high-level metamodel omits many details, e.g. attributes and some associations, in the interest of
clarity pf exposition. For a complete cHaracterization of the metamodel see 7.3 through 7.9. A partia
consoliflated detailed metamodel is presented in Annex C.
Data|Element_Concept Conceptual_Domain
0.* 0.*
0.1 _ oh
data_element_concept_domain :
The subclasses of
data_element_meaning value_domain_meaning Constraint_Set that apply to
this metamodel region are
shown in Figure 2.
* 0.*
0. data_element_domain
Data_Element Value_Domain
0.* 0.1
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 do
because of feedback from organizations using ISO/IEC 11179-3:2003:

cument

— 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 rnnrppfllq] domain nf{ male female } and in another context with

a conceptual domain of { male , female , unknown , not disclosed }. ISO/IEC 11179-3:2003

an organization to choose whether to specify separate data element concepts or to share
data element concept. Whichever approach is chosen for data element conceptsyit is best |
for separate data elements to be defined and associated with the appropriate valie domain

A registration authority can reapply the constraints which have been relaxed.iSee 7.2.4.2.
7.2.2 Classes in the High-level Data Specification metamodel region

7.2.2.1 Overview

[he classes shown in Figure 3 are described in this subclause, starting with Conceptual_I
[7.2.2.2) and proceeding clockwise around the figure.

7.2.2.2 Conceptual_Domain class

7.2.2.2.1 Direct superclass

Conceptual_Domain is a subclass of Concept (specified in ISO/IEC 11179-3:2023, 6.4.2.2).
n turn is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instancg
dentified, registered, administered, naimed, defined and classified.

7.2.2.2.2 Description of Conceptual_Domain

Conceptual_Domain is a class each instance of which models a conceptual domain, a concep

alue meanings.

For example, one possible conceptual domain is “countries of the world”. It can, for example, be asq
ith two value-domains: “three letter country codes” and “full country names”. The conceptual

» o«

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

bhate the conceptual domain.

bquired

that separate data element concepts be specified. ISO/IEC 11179-3:2013 and this document allow

h single
bractice

D.

Domain

oncept
s to be

whose

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

ociated
domain

can be used dni-séveral data element concepts, e.g. “person’s country of residence”, “person’s coyintry of

A coneeptual domain can facilitate the mapping of equivalent values of two or more value domajins that

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 Description of Value_Domain

Value_Domain is a class each instance of which models a value domain, a collection of permissiblg
values. |A value domain provides representation but has no implication as to what data element concepf
the valfies are associated with, nor what the values mean. The binding of permissible‘values to theij
corresgonding value meanings is described in 7.4.3.2.2.

Instances of the Value_Domain class are each associated with zero or one instafice of the Conceptual
Domaih class (7.2.2.2) through instances of the association value_domain_meaning (7.2.3.1). Through
this asspciation, a value domain provides a representation for the conceptitabdomain and the conceptua
domain| provides meaning for the value domain. Although the association'is shown as optional in both
directigns, without such an association, a value domain has no meaning and a conceptual domain has
no representation.

An exapple of a conceptual domain and a set of value domains is1S0 3166[1] Codes for the representation]
of namgs of countries. For instance, ISO 3166 describes the Set of seven value domains:

— shdrt name in English;
— official name in English;
— shdrtname in French;
— official name in French;
— alpha-2 code;

— alpha-3 code;

— nul[:eric code.
Additiopal examples ofvalue domains are:
— Sex, which conitains two designations (permissible values), M -> Male and F-> Female;

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

NOTE These two value domains are defined over the same set of values, but they are mapped to separatg
concepttratdonattrs:

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);
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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

72241 Direct cnpnrrlncc

Data_Element 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.

7.2.2.4.2 Description of Data_Element

Data_Element is a class each instance of which models a data element, a unit 6f data that is confsidered
n context to be indivisible. A data element is a basic unit of data of interest to an organization, for
which the definition, identification, representation and permissible values’'are specified by means of
h set of attributes. Examples of data element include: a column in a table’of a database managgd using
the SQL database language, a field in a record or form, an XML element, the attribute of a Java class or a
pariable in a program. The description of data elements was the original major purpose of the mtadata
registries described in ISO/IEC 11179.

Data_Element is further described in 7.6.2.1.

7.2.2.4.3 Associations of Data_Element

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

— data_element_meaning (7.2.3.3);
— data_element_domain (7.2.3.2):

Additional associations of Data_Element are described in 7.6.2.1.3.

7.2.2.4.4 Attributes of Data_Element

\ttributes of Data_Element are described in 7.6.2.1.4.
7.2.2.5 DatacElement_Concept class

7.2.2.5.1~ Direct superclass

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

dane: £ ragicktarad odeai ot el auand A L300 o d Al ifind
T T CE TSt OO at S T OO o e O e T C U a i Cran S ST U

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 s ] A P £ Dot o | VA al 'S
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As a| subclass of Concept, Data_Element_Concept inherits Concept’s associations
(ISO/IEC 11179-3:2023, 6.4.2.2.3). Data_Element_Concept has the following additional assocjations:

— data_element_concept_domain (7.2.3.4);
— data_element_meaning (7.2.3.3).

Other afssociations of Data_Element_Concept are described in 7.3.2.3.3.

7.2.2.5/4 Attributes of Data_Element_Concept

As a subpclass of Concept, Data_Element_Conceptinherits Concept’s attributes (ISO/IEC 11179-3:2023
6.4.2.2.4).

7.2.3 |Associations of the High-Level Data Specification metamodel region

7.2.3.1| value_domain_meaning association

The value_domain_meaning association records the binding of zero, one or more instances of thg
Value_Domain class (7.2.2.3) to zero or one instamnees of the Conceptual_Domain class (7.2.2.2). The
associafion records the value domains which provide representation to the conceptual domain, which
in turn provides meaning to the value domains:

It is best practice for a value domain to be associated with exactly one conceptual domain. A registration
authorify can enforce this using the Value_Domain_Constraint_Set.VD_shall_have_exactly_one_CD
constralint (7.4.2.18.4).

Avalueldomain is a collection of permissible values which provide values for associated value meanings
The ex]stence of a value_.domain_meaning association between an instance of the Conceptual]
Domain class and an instanée of the Value_Domain class implies the existence of associations betweer
the corresponding individual value meanings and permissible values. These associations are recorded
in this netamodel ag Permissible_Values (7.4.2.12) for enumerated value domains. For described valusg
domainis, the assogciations are implicit.

NOTE In ¢his metamodel, value domains are constrained to have a unique set of meanings (the associated
conceptpal/domain), i.e. a value domain is a function from permissible values to value meanings. If for some
reason qne‘wanted to reuse a value domain (and the associated values, e.g. a code set) for more than one meaning
(e.g. see the additional examples in 7.2.2.3), one is forced to create another value domain and another set o
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
Foncept.

t is best practice for a data element to be associated with exactly one data element)corcept. A
registration authority can enforce this using the Data_Element_Constraint_Set;DE/shall_have_
pxactly_one_DEC constraint (7.6.2.7.4).

7.2.3.4 data_element_concept_domain association

[he data_element_concept_domain association binds zero, one or nfore instances of the¢ Data_
Element_Concept class (7.2.2.5) to zero, one or more instances of.thie Conceptual_Domain class
[7.2.2.2). The conceptual domains provide the domain for each datayelement concept, which|in turn
brovide usages for the conceptual domain.

t is best practice for a data element concept to be associated with exactly one conceptual domain. A
registration authority can enforce this using the constraints‘Data_Element_Concept_Constrajnt_Set.
DEC_shall_have_at_least_one_CD and Data_Element_Concept_Constraint_Set. DEC_shall_have_at_
most_one_CD (7.3.2.5.4).

[he data_element_concept_domain association marrows the scope (meaning) of a conceptual [domain
[0 that of the data element concept.

EXAMPLE “person’s country of birth” (dataelement concept) vs. “country” (conceptual domain).

NOTE ISO/IEC 11179-3:2003[4! requited a data element concept to be associated with exagtly one
ronceptual domain. This association was-relaxed in ISO/IEC 11179-3:2013[3] and in this document befcause of
eedback from organizations using ISO/AEC 11179-3:2003. The lower bound has been relaxed from ong to zero
o allow a data element concept to be'recorded without an associated conceptual domain. The upper bqund has
been increased from one to many, to avoid a proliferation of similar data element concepts. For exampple, it is
bossible for the data elementepncept: “Person’s marital status” in one context to be associated with a cohceptual
Homain of { single , married}}; and in another context with a conceptual domain of { single , married , dlivorced
widowed }. ISO/IEC 13179-3:2003 required that separate data element concepts be specified to supplort this.
SO/IEC 11179-3:2013and this document allow an organization to choose whether to specify separpte data
blement concepts er'to’share a single data element concept.

Even if a datdelément concept is associated with multiple conceptual domains, separate data elements
thould still\be defined and associated with the appropriate value domains.

7.2.4\~Constraints of the High Level metamodel region

24T 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

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

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

7.2.4.2

Discretionary constraints

igerations ofF +1 IS flhhoidbyy incan oo o L1 for o

Some ¢
registes
level m

— Da
— Da

— Value_Domain_Constraint_Set class (7.4.2.18).

73 D

7.3.1

The Dafa Element Concept metamodel region is illustrated in Figdre 4. The purpose of this regior

is to 1
(ISO/IE
interna

The mgd
(7.3.2.3
combin
(ISO/IE

data_el

RStratts—ean—be—appled—at—the—discretion—of—the—registration—authority—responsible—for
ed item. These are specified in other detailed metamodel regions, but some apply to this high
pdel region. See:

fa_Element_Concept_Constraint_Set class (7.3.2.5);

fa_Element_Constraint_Set class (7.6.2.7);

ata Element Concept metamodel region

Overview of the Data Element Concept metamodel region

aintain the information on the concepts related to data elements. The metadata objects
C 11179-3:2023, 3.2.31) in this region concern semantics. Concepts are independent of any
| or external physical representation.

tadata objects in this region are: Conceptual.\Domains (7.3.2.4), Data_Element_Concepts
), Object_Classes (7.3.2.1) and Properties (A3.2.2). Object_Classes and Properties may b
ed to form Data_Element_Concepts. Allithese metadata objects are subclasses of Concept
C 11179-3:2023, 6.4.2.2).

Concept

(Basic_and_Core) The subclasses of Constraint_Set that
apply to this metamodel region are

18

{disjoint, incomplete} shown in Figure 2.
-
Object_Class Property
0.1 0.1
mrenticoncept_object]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.

7.3.2.1.2 Description of Object_Class

Dbject_Class is a class each instance of which models an object class. An object class.is a conc
Fepresents a set of ideas, abstractions or things in the real world that can be identified with
boundaries and meaning and whose properties and behavior follow the same rules. It may be
single or a group of associated concepts, abstractions or things.

7.3.2.1.3 Associations of Object_Class

As a subclass of Concept, Object_Class inherits Concept’s agsociations (ISO/IEC 111791
b.4.2.2.3). Object_Class has the following additional association

— data_element_concept_object_class association (7.3.3¢1).

7.3.2.1.4 Attributes of Object_Class

As a subclass of Concept, Object_Class inherits Concept’s attributes (ISO/IEC 11179-3:2023, 6.4
No additional attributes are specified in this metamodel region.

7.3.2.2 Property class

7.3.2.2.1 Direct superclass

Property is a subclass of Concept (specified in ISO/IEC 11179-3:2023, 6.4.2.2). Concept in t
subclass of Item (also specified’in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be idg
registered, administered,amed, 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 membe
bbject class.cAproperty may be any feature that humans naturally use to distinguish one ing
bbject fromyanother. It is the human perception of a single quality of an object class in the real
s conceptual and thus has no particular associated means of representation by which the prope
be communicated.

ept that
explicit
pither a

3:2023,

1.2.2.4).

irn is a
ntified,

s of an
lividual
vorld. It
rty can
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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.
additional attributes are specified in this metamodel region.
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7.3.2.3

7.3.2.3.

Data_Element_Concept class

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, registered, administered, named, defined and classified.

7.3.2.3

2 Description of Data Element Concept

Data_E
concept
concepf

The co
the prq
(ISO/IE
Class o

Data_E

7.3.2.3

As a
(ISO/IE

— dat
— dat
— dat

Other a

7.3.2.3

As asul
6.4.2.2.

7.3.2.4

Concep
7.3.2.5

7.3.2.5

Jement_Concept is a class each instance of which models a data element concept. A data element
is a specification of a concept independent of any particular representation. A data element
can be represented by a data element.

mbination of a property and an object class provides significance beyond gither that of
perty or the object class. An instance of Data_Element_Concept thus has ‘a Definition
C 11179-3:2023, 8.2.3) independent of the Definition of the corresponding instances of Object]
" Property.

lement_Concept is further described in 7.2.2.5.

3 Associations of Data_Element_Concept

subclass of Concept, Data_Element_Concept / iitherits Concept’s associationg
C 11179-3:2023, 6.4.2.2.3). Data_Element_Concept has the'following additional associations:

a_element_concept_object_class association (7.3.31J;
a_element_concept_property association (7.3:3.2);
a_element_concept_domain association (Z3.3.3).

ssociations of Data_Element_Concept<are specified in 7.2.2.5.3.

4  Attributes of Data_Element_ Concept

class of Concept, Data_Element_Concept inherits Concept’s attributes (ISO/IEC 11179-3:2023
1). No additional attributés are specified in this metamodel region.

Conceptual_Domain class

tual_Domainds,described in 7.4.2.1 as part of the Conceptual and Value Domain region (7.4).
Data_Element_Concept_Constraint_Set class

1 ADirect superclass

Data_E

ement_Concept_Constraint_det 1s a subclass of Constraint_det (I50/IEC 111/Y-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.
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7.3.2.5.3 Associations of Data_Element_Concept_Constraint_Set

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

Attribute name Multiplicity | Datatype Description
DEC_shall_have_Object_Class_indicator |1 Boolean Definition: indicatoras to whegther
(ISO/IEC this data element concept is required
11179- to have a linked-object class.
3:2023,6.2.2) In the metamodel this link is jepre-
sented by an instance of the dpta_
element_concept_object_class
association (7.3.3.1).
Best practice is to set this indjcator
to TRUE.
DEC_shall_have_Property_indicator 1 Boolean Definition: indicator as to whegther
(ISOAEC this data element concept is re¢quired
11479/ to have a linked property.
3:2023,6.2.2) In the metamodel this link is jepre-
sented by an instance of the dpta_
element_concept_property associa-
tion (7.3.3.2).
Best practice is to set this indicator
to TRUE.
DEC_shall_have_at_least_one_CD_ N § Boolean Definition: indicator as to whegther
indicator (ISO/IEC this data element concept is re¢quired
11179- to have at least one linked coniceptual
3:2023, 6.2.2) |domain.
In the metamodel this link is jepre-
sented by an instance of the dpta_
element_concept_domain asjsocia-
tion (7.3.3.3).
Best practice is to set this indicator
to TRUE.
DEC_shall have_at_most_one_CD_ 1 Boolean Definition: indicator as to whegther
indicatof (ISO/IEC this data element concept is re¢quired
11179- to have at most one linked corlceptu-
3:2023, 6.2.2) |al domain.

In the metamodel this link is 1f

epre-

sented by an instance of the data_

element_concept_domain as
tion (7.3.3.3).

Best practice is to set this indicator

to TRUE.

socia-
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Associations in the Data Element Concept metamodel region

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.

Itis bes
authori
have_

7.3.3.2

The dafa_element_concept_property association binds zero, one or more instances of the Data]

Elemer

EXAMPL

It is bes
authori
have_P|

7.3.3.3

The da
elemen
enforce
one_CD

74 C

7.4.1

This metamodel region addrésses the administration within the registry of conceptual domains

represe
Domai
respect

practice for a data element concept to be associated with exactly one object class. A registratior
y can enforce this using the constraint Data_Element_Concept_Constraint_Set. DEC_shall |
ject_Class (7.3.2.5.4).

data_element_concept_property association

t_Concept class (7.3.2.3) to zero or one instance of the Property class (Z3:2.2).
E Associating the Property “height” with the Data_Element_Concept 'Person height”.

t practice for a data element concept to be associated with exactly one property. A registratior
Ly can enforce this using the constraint Data_Element_Concept_Constraint_Set. DEC_shall
roperty (7.3.2.5.4).

data_element_concept_domain association

fa_element_concept_domain association is specified in (7.2.3.4). It is best practice for a datd
concept to be associated with exactly one_conceptual domain. A registration authority car
this using the constraints Data_Element_Concept_Constraint_Set.DEC_shall_have_at_least]
and Data_Element_Concept_Constraint_Set.DEC_shall_have_at_most_one_CD (7.3.2.5.4).

pnceptual Domain and Value Domain metamodel region

Overview of the ConceptudlDomain and Value Domain metamodel region

nted by the Conceptuial_Domain class (7.4.2.1), and value domains, represented by the Value|
h class (7.4.2.8). These domains can be viewed as logical code sets and physical code set{
ively. The region-is illustrated in Figure 5.

22

© ISO/IEC 2023 - All rights reserved


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

ISO/IEC 11179-31:2023(E)

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}

]
|

| |Local_Enumerated_Conceptual_Domain

Reference_Enumerated_Conceptual_Domain

0.1
0.*

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

0.1

value|domain_meaning Permissible=Value_Meaning

- +valid_period : Datetime_Period [0..1]

reference_enumerated_value|domain_meaning

0.*

Permissible_Value

+permitted_value : Vdlue [1] described_value]domair_meaning

The subclasses of Constraint_Set that Q.*

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.*

{complet€, pverlapping, dynamic}
Described_Value_Domg3in

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_reference

0.1
Datatype_Scheme

+reference : String [1]

NOTE In this figure, the use of italics in the names of Conceptual_Domain, Enumerated_Cong¢eptual _
omain, 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
7.4.2.1

7.4.2.1.

Concep
in turn

Classes in the Conceptual Domain and Value Domain metamodel region
Conceptual_Domain class

1 Direct superclass

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

7.4.2.1

Concep

meaninjg is expressed as either an enumerated set or a description of subordinate coneepts or both

which 4
Concep

— De

— Enumerated_Conceptual_Domain (7.4.2.3).

Every Q

7.4.2.1

As a sulpclass of Concept, Conceptual_Domain inherits Concept’s associations (ISO/IEC 11179-3:2023

6.4.2.2.

— value_domain_meaning (7.4.4.1).

The Hig

— dat

7.4.2.1

As a su
6.4.2.2.

2 Description of Conceptual_Domain

tual_Domain is a class each instance of which models a conceptual domain, a conggpt whose

re value meanings.
tual_Domain is an abstract class, which has two subclasses:

scribed Conceptual_Domain (7.4.2.2);

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

3 Associations of the Conceptual_Domain

3). Conceptual_Domain has the following additiofial association in this metamodel region:

h-level Data Specification metamodel region specifies the following additional association:

a_element_concept_domain (7.2.3:4).

4 Attributes of Conceptual :Domain

bclass of Concept, Conceéptual_Domain inherits Concept’s attributes (ISO/IEC 11179-3:2023
1). Conceptual_Domain-has additional attributes as specified in Table 2.

Table 2 — Attributes of Conceptual_Domain class

Att

ribute name Multiplicity Datatype Description

valid_p

eriod 1 Datetime_Period |Definition: datetime period for which this con-
(ISO/IEC 11179- ceptual domain is, was or will become, a valid
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

This dimensionality attribute specifies the
dimensionality as elaborated in the discussion of
the Dimensionality class in 7.4.2.3.

IS0 80000-1131 specifies physical dimensjons
(e.g. length, mass, velocity). This documejjt also
permits non-physical dimensions (e.g. valpe di-
mensions such as: currency, quality indicator).

7.4.2.1.5 Constraints on Conceptual_Domain

7.4.2.1.5.1 Constraint 1

yalid_period shall have a Datetime_Period.start_datetime.

7.4.2.1.5.2 Constraint 2

When a dimensionality is specified, then any unit of measuré specified for any value domain that is
based on this conceptual domain, shall be consistent with thi§ dimensionality.

7.4.2.2 Described_Conceptual_Domain class

7.4.2.2.1 Direct superclass

Conceptual_Domain (7.4.2.1)

7.4.2.2.2 Description of Described_€onceptual_Domain

Described_Conceptual_Domain is a class each instance of which models a described conceptual
Homain, a conceptual domain- that is specified by a description or specification, such as a|rule, a
brocedure or a range (i.e. interval), because it cannot be expressed as a finite set of value meanings.

7.4.2.2.3 Associatiensof Described_Conceptual_Domain

As asubclass of Cenceptual_Domain, Described_Conceptual_Domain inherits Conceptual_D¢main’s
hssociations (Z4,2.1.3). Described_Conceptual_Domain has the following additional associatipn:

— described_value_domain_meaning (7.4.4.2).

7.4,2.2:4 Attributes of Described_Conceptual_Domain

< ke |

To—cr

Domain’s attributes (7.4.2.1.4). Described_Conceptual_Domain has no additional attributes.

ubclass ol Conceptual Demain, Described Conceptual Demain inherils Conceptual

T TOTTC

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
specified. 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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7.4.2.3 Enumerated_Conceptual_Domain class

7.4.2.3.1 Direct superclass

Conceptual_Domain (7.4.2.1).

7.4.2.3.2 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 The notion of countries that is specified in ISO 3166, Codes for the representation of names of
countrigs.

Enumegrated_Conceptual_Domain is an abstract class, which has two subclasses:
— Lo¢al_Enumerated_Conceptual_Domain (7.4.2.4);
— Reference_Enumerated_Conceptual_Domain (7.4.2.6).

Every Instance of Enumerated_Conceptual_Domain shall be one of the\above subclasses or 2
combinption of both. A reference enumerated conceptual domain can be extended by defining additiona
value npjeanings in a local enumerated conceptual domain. Also, a reference enumerated conceptua
domain| can be converted to a local enumerated conceptual domain by importing its value meanings
from thie external source.

7.4.2.313 Associations of Enumerated_Conceptual_Domain

As a subclass of Conceptual_Domain, Enumerated-Conceptual_Domain inherits Conceptual]
Domain’s associations (7.4.2.1.3). Enumerated_Conceptual_Domain has the following additiona
associagion:

— domain_definition (7.4.4.3).

7.4.2.314 Attributes of Enumerated_€onceptual_Domain

As a subclass of Conceptual_Dommain, Enumerated_Conceptual_Domain inherits Conceptual]
Domain’s attributes (7.4.2.1.4)( Enumerated_Conceptual_Domain has additional attributes as
specifidd in Table 3.

Table 3-— Attributes of Enumerated_Conceptual_Domain class

Attribyte name Multiplicity |Datatype Description

expanded_on_datetime |0..1 Datetime (ISO/ Definition: datetime at which the set of value
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, |meanings associated with the reference enu-
6.2.3) merated conceptual domain was or will be
locked, meaning subsequent changes should not
be used

It is possible that the value meanings have been
imported as a local enumerated conceptual
domain.
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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
'he same registry as the enumerated conceptual domain.

7.4.2.4.3 Associations of Local_Enumerated_Conceptual_Domain

As a subclass of Enumerated_Conceptual_Domain, a Local_Enumerated/Conceptual_IDomain
nherits Enumerated_Conceptual_Domain’s associations (7.4.2.3.3). This metamodel region adds the
following association class:

— Value_Meaning_Set association class (7.4.3.1).
[he Conceptual_Domain_Subset metamodel region adds the follaWwirig association:

— local_enumerated_conceptual_domain_has_subset (7.845).

7.4.2.4.4 Attributes of Local_Enumerated_Conceptual Domain

As a subclass of Enumerated_Conceptual_Domain, a Local_Enumerated_Conceptual_Domain
nherits Enumerated_Conceptual_Domain’s attributes (7.4.2.3.4). Local_Enumerated_Conceptual _
Domain has no additional attributes.

7.4.2.5 Value_Meaning class

7.4.2.5.1 Direct superclass

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

7.4.2.5.2 Description of Value_Meaning

Value_Meaning\is a class each instance of which models a value meaning, which provides s¢mantic
content of a possible value.

Fach member of alocal enumerated conceptual domain has a value meaning that provides its disfinction
'rom other members. In the example of ISO 316611, the notion of each country as specified would be the
Palue meanings. The representation of value meanings in a registry shall be independent of (aphd shall
hot’constrain) their representation in any corresponding value damain. 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. ) Value Meaning has no additional attributes

7.4.2.6| Reference_Enumerated_Conceptual_Domain

7.4.2.6]1 Direct superclass

Enumefated_Conceptual_Domain (7.4.2.3).

7.4.2.6J2 Description of Reference_Enumerated_Conceptual_Domain

Reference_Enumerated_Conceptual_Domain is a class each instance of " which models a reference
enumeitfated conceptual domain, an enumerated conceptual domain that is specified by a forma
definitipn.

7.4.2.6J3 Associations of Reference_Enumerated_Conceptual.Domain

As a sybclass of Enumerated_Conceptual_Domain (7.4.2.3);'Reference_Enumerated_Conceptual ]
Domain inherits Enumerated_Conceptual_Domain’s * associations (7.4.2.3.3). Reference,
Enumeyated_Conceptual_Domain has the following additional association:

— refprence_enumerated_value_domain_meaning association (7.4.4.4).

7.4.2.614 Attributes of Reference_Enumerated_Conceptual_Domain

As a subclass of Enumerated_Conceptual_Domain (7.4.2.3), Reference_Enumerated_Conceptual
Domain inherits Enumerated_Conceptual_Domain’s attributes (7.4.2.3.4). Reference_Enumerated
Conceptual_Domain has no additional attributes.

7.4.2.7| Enumerated_Conceptual_Domain_Definition

7.4.2.7]1 Direct superelass

Enumefated_Conceptual_Domain_Definitionis a subclass of Item (specified in ISO/IEC11179-3:2023
6.4.2.1)f allowinginstances to be identified, registered, administered, named, defined and classified.

7.4.2.712 ADescription of Enumerated_Conceptual_Domain_Definition

Enumerated_Conceptual_Domain_Definition is a clas, each instance ol 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) TIotation

notation 0..1 String (I1SO/ Conditional. Mandatory if expression jisfjresent.
I6E§ 1111)179_3:2023' Definition: name of the notation used in the

- expression
Examples: OWL-DL, SQWRL

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

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

conceptual domain.definition

7.4.2.8 Value_Domain class

7.4.2.8.1 Direct superclass

Value_Domain is a subclass of Item (specified in ISO/IEC’11179-3:2023, 6.4.2.1), allowing instdnces 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 permissible values. A
alue domain provides representation but-has no implication as to the data element concept with which
'he values are associated, nor what the«alues mean.

A Value_Domain is an abstract.¢lass which is used to denote a collection of permissible values. A
Value_Domain has two possiblesstibclasses:

— Enumerated_Value_Domain (7.4.2.10);
— Described_Value.Demain (7.4.2.9).

Every 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 subclass of Item, Value_Domain inherits Item’s associations (ISO/IEC 11179-3:2023, 6.4.2.1.2).
Valué 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 applies to all values in the value domain:

valid_period 1

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

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

A registration authority may\determine
whether these datetimes are the date-
times the value domain becomes valid in a
registry, or the datetimes the value domain
becomes part of'the’source domain or
some other datetimes.

The absence.of the Datetime_Period.
end_datetime indicates that the value
domain is still valid. The prescence of the
Datetime_Period.end_datetime indicates
when the value domain became or will
become invalid.

By imputation, the Datetime_Period.
start_datetime is also considered to be
the datetime at which the associated per-
missible values (if applicable) were bound
to the associated value meanings, unless
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 overrid-
den for a particular permissible value.

format 0.1

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

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

Example: YYYY-MM-DD for a date

maximum_character_ 0.1

quantity

Integer (ISO/
IEC 11179-3:2023,
6.2.5)

Definition: maximum number of characters
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.

30
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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
Homain that is specified by a description or specification, such as a rule, a procedure or a rapge (i.e.
nterval), rather than as an explicit set of permissible values.

7.4.2.9.3 Associations of Described_Value_Domain

\s a subclass of Value_Domain, Described_Value_Domain inherits Value_Pomain’s asso¢iations
[7.4.2.8.3). Described_Value_Domain has the following additional association:

— described_value_domain_meaning (7.4.4.2).

7.4.2.9.4 Attributes of Described_Value_Domain

\s a subclass of Value_Domain, a Described_Value_Domain. inherits Value_Domain’s at{ributes
7.4.2.8.4). Described_Value_Domain has no additional attributes.

7.4.2.9.5 Constraints on Described_Value_Domain

Fach instance of Described_Value_Domain shall,be defined using the item_definition ass¢ciation
pf the grand-parent Item superclass. Thus, Definition.text (ISO/IEC 11179-3:2023, 8.4.2.3) shall be
specified. This definition constitutes the description of the value domain.

[his constraint can be enforced by ~setting Constraint_Set.item_shall_be_defined_indicator
[ISO/IEC 11179-3:2023, 9.4.5.4) to TRUE:

7.4.2.10 Enumerated_Value_Domain class

7.4.2.10.1 Direct superclass
Value_Domain (7.4.2:8),

7.4.2.10.2 Description of Enumerated_Value_Domain

Enumerated<{Value_Domain is a class each instance of which models an enumerated value ddmain, a
Ualue 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 subclasses:

—~—Local Enumerated Value Domain (74 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

Enumefated_Value_Domain (7.4.2.10).

7.4.2.11.2 Description of Local_Enumerated_Value_Domain

Local_Enumerated_Value_Domain is a class each instance of which models a local enumerated valug
domain, an enumerated value domain whose permissible values are enumerated within the same
registry as the value domain.

7.4.2.11.3 Associations of Local_ Enumerated_Value_Domain

As a |subclass of Enumerated_Value_Domain, Local_Enumerated_Value_Domain inherits
Enumeyated_Value_Domain’s associations (7.4.2.10.3). Local_Enumerated_Value_Domain has the
following additional association class:

— Permissible_Value_Set association class (7.4.3.3).

7.4.2.11.4 Attributes of Local Enumerated_Value_Domain

As a |subclass of Enumerated_Value_Domain, ."Local_ Enumerated_Value_Domain inherits
Enumefated_Value_Domain’s attributes (7.4.2.10.4). Local_Enumerated_Value_Domain has nd
additional attributes.

7.4.2.12 Permissible_Value class

7.4.2.12.1 Direct superclass

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

7.4.2.12.2 Description efPermissible_Value

Permigsible_Value is\a’class each instance of which models a permissible value, the designation of 2
value meaning. A permissible value is an expression of a value meaning within zero, one or more loca
enumetjated valtie)Ydomains.

7.4.2.12.3 "Associations of Permissible_Value

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
0.2.13]
NOTE permitted_value is required even though the parent Item can have one or more Desighati¢n.signs

5o that a single value is specified.

7.4.2.12.5 Example of Permissible_Values

[he following example from ISO 3166-3 illustrates how permissible values,can be valid for specified
period of time only.

SO 3166-3 NEWSLETTER No. I-1 Date: 2002-11-15 announced a change ef'country name and asdqociated
Codes from:

Former country name: EastTimor
Former alpha-2 code: TP
Former alpha-3 code: TMP

Former numeric code: 626

Validity start date: 1974-01-01

Validity end date: 2002-11-14
[o:

New country name: Timor Leste

New alpha-2 code: TL

New alpha-3 code: TLS

New numeric.code: 626

Validity start date: 2002-11-15

Validity end date: (null)

7.4:2.13 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 the
following additional association:

— refprence_enumerated_value_domain_meaning (7.4.4.4).

7.4.2.18.4 Attributes of Reference_Enumerated_Value_Domain

As a syibclass of Enumerated_Value_Domain, a Reference_Enumerated_Value_Domain inherits
Enumeyated_Value_Domain’s attributes (7.4.2.10.4). Reference_Enumerated_Value'Domain has ar
additional attribute as specified in Table 7.

Table 7 — Attributes of Reference_Enumerated_Value_Domain class

Attribyte name Multiplicity |Datatype Description

permitted_values_fieldname |1 String (ISO/ Definitiph: the name of the field at the ex-
IEC 11179-3:2023, |ternal.source where the permitted values
6.2.11) can be accessed

7.4.2.14 Datatype class

7.4.2.14.1 Direct superclass

Datatype is a subclass of Item (specified in ISO/MEC 11179-3:2023, 6.4.2.1), allowing instances to beg
identifipd, registered, administered, named, defined and classified.

7.4.2.14.2 Description of Datatype

Datatype is a class each instance ofiwhich models a datatype, a set of distinct values characterized by
properties of those values and by-operations on those values. For example, the category used for the
collectipn of letters, digits, synibols or some combination thereof to depict values of a Data_Elemen({
(7.6.2.1) determined by the gperations that may be performed on the Data_Element.

This ddcument is intended to accommodate datatypes from datatype schemes specified in externa
standands. It is also( iitended to accommodate other non-standard datatype schemes. Possiblé
standayfdized datatype schemes include:

— Cprogramming language datatypes (see Reference [3]);

— GEIIIGI‘al Purpose Datatypes (see Reference [9]);

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

etc.

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

023(E)

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

7.4.2.14.5 Constraints on Datatype

hssociations of the Item superclass.

to TRUE.

TRUE.

7.4.2.14.6 Examples of Datatypes

EXAMPLE 1

— Designation.sign (ISO/IEC 11179-3:2023, 8.4.1.3) shall be specifijed. This constraintcanbe e
by setting Constraint_Set.item_shall_be_designated_indicatoer (ISO/IEC 11179-3:2023,

— Definition.text (ISO/IEC 11179-3:2023, 8.4.2.3) shall be§pecified. This constraint can be e
by setting Constraint_Set.item_shall_be_defined dndicator (ISO/IEC 11179-3:2023, 9.4.5.4) to

Any applicable datatype may be specified, e.g:

Table’9 — Example 1 of Datatype class

A datatype shall be designated and defined using the item_designation and item_definition

nforced
9.4.5.4)

nforced

Classname.Attributename

Value

Designation.sign

integer

Definition.text

mathematical datatype comprising the exact integral valyes.

Datatype_Scheme.scheme_reference

ISO/IEC 11404:2007121

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 21090012

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:

— Cprogramming language datatypes (see Reference [3]);

— General Purpose Datatypes (see Reference [9]);

— Health Informatics datatypes (see Reference [12]);
— SQL datatypes (see Reference [2]);

— XML Schema datatypes (see Reference [14]);

etc.

7.4.2.15.3 Associations of Datatype_Scheme
As a sulpclass of Item, Datatype_Scheme inherits Item’s associations (}SO/IEC 11179-3:2023, 6.4.2.1.2)
Datatype_Scheme has the following additional association:

— datatype_has_scheme_reference association (7.4.3.3).

7.4.2.15.4 Attributes of Datatype_Scheme
See Tablle 11.

Table 11 — Attributes of Datatype_Scheme class

Attribyte name Multiplicity~{Datatype Description

scheme_reference 0.1 Reference_Document |Definition: reference to the Datatype_
(ISO/IEC 11179-3:2023, |Scheme specification
6.23.7)

In this document, the manner of ref-
erence is specified by the registration
authority.

7.4.2.16 Reference-Enumerated_CD_Constraint_Set

7.4.2.16.1 Direct' superclass

Reference Enumerated_CD_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.

7.4.2.16.2 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_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

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

.ocal_Enumerated_Conceptual_Domain (7.4.2.4) class and its associations.

.ocal_Enumerated_€D.Constraint_Set is illustrated in Figure 2.

7.4.2.17.3 Associations of Local_Enumerated_CD_Constraint_Set

hssociations.

7.4.2,17.4 Attributes of Local Enumerated_CD_Constraint_Set

Attribute name Multiplicity Datatype Description
Reference_Enumerated_CD_ 1 Boolean (ISO/ Definition: indicatoras to wh¢ther
shall_have_at_least_one_ IEC 11179-3:2023, |this reference enumerated cohceptu-
Enumerated_CD_ 6.2.2) al domain is required to have pt least
Definition_indicator one linked ehumerated conceptual

domain definition.
In thelmetamodel this link is
représented by an instance of|the
domain_definition associatipn
{74.4.3).
Best practice is to set this ind{cator
to TRUE.
7.4.2.17 Local_Enumerated_CD_Constraint_Set
7.4.2.17.1 Direct superclass
.ocal_Enumerated_CD_Constraint_Set is a-stibclass 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 instancgs to be
dentified, registered, administered, nanied, defined and classified.
7.4.2.17.2 Description of Local-Enumerated_CD_Constraint_Set
Local_Enumerated_CD_Constraint_Set extends Constraint_Set with constraints applicablg to the

\s a subclass of Constraint_Set, Local_Enumerated_CD_Constraint_Set inherits Constraint_Set’s

See Table 13.
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Table 13 — Attributes of Local_Enumerated_CD_Constraint_Set class

Attribute name Multiplicity Datatype Description
Local_Enumerated_CD_shall_ 1 Boolean (ISO/IEC Definition: indicator as to wheth-
have_at_least_one_Value_ 11179-3:2023, 6.2.2) er a local enumerated conceptual
Meaning_indicator domain is required to have at

least one value meaning.

In the metamodel this link is
represented by an instance of the

Value_Meaning_Set association |
class (7.4.3.1).

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

7.4.2.1

7.4.2.1

Value_]
Constr
identifi

7.4.2.1

Value_]
Domai

7.4.2.1

As a
associa

7.4.2.1

See Tablle 14.

B Value_Domain_Constraint_Set

B.1 Direct superclass

Domain_Constraint_Set is a subclass of Constraint_Set (ISO/IEGY11179-3:2023, 9.4.5)
hint_Set in turn is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1); allowing instances to bg
bd, registered, administered, named, defined and classified.

B.2 Description of Value_Domain_Constraint_Set

Domain_Constraint_Set extends Constraint_Set with constraints applicable to the Value]
h class (7.4.2.8) and its associations. Value_Domain*Constraint_Set is illustrated in Figure 2.

B.3 Associations of Value_Domain_Constraint_Set

subclass of Constraint_Set, Value_Domain_Constraint_Set inherits Constraint_Set’y
fions.

B.4 Attributes of Value_Domain Constraint_Set

Table 14 —Attributes of Value_Domain_Constraint_Set class

Attribute name Multiplicity Datatype Description
VD_shall_have_exactly one_ |1 Boolean (ISO/ Definition: indicator as to whether a value
CD_indjcator IEC 11179-3:2023, |domain is required to have exactly one

6.2.2) conceptual domain.

In the metamodel this link is
represented by an instance of the
value_domain_meaning association

(7441 and indirectlyyviathe
Permissible_Value_Set (7.4.3.3),
Permissible_Value_Meaning (7.4.3.2)
and Value_Meaning_Set (7.4.3.1) associa-

tion classes.

Best practice is to set this indicator to
TRUE.

38

© ISO/IEC 2023 - All rights reserved


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

ISO/IEC 11179-31:2023(E)

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 applicab]e to the
Described_Value_Domain class (7.4.2.9) and its associations. Described_Value_Domain €ongtraint_
bet is illustrated in Figure 2.

7.4.2.19.3 Associations of Described_Value_Domain_Constraint_Set

\s a subclass of Constraint_Set, Described_Value_Domain_Constraint_Setinherits Constraint_Set’s
hssociations.

7.4.2.19.4 Attributes of Described_Value_Domain_Constraint_Set

bee Table 15.

Table 15 — Attributes of Described_Value) Pomain_Constraint_Set class

Attribute name Multiplicity Datatype Description
Described_VD_shall_have_ |1 Boolean (ISO/IEC Definition: indicator as to whéther a
exactly_one_Described_CD_ 11179-3:2023, 6.2.2) described value domain is required
indicator to have exactly one described|con-

ceptual domain.

In the metamodel this link is
represented by an instance of|the
described_value_
domain_meaning associatiof
(7.4.4.2).

Best practice is to set this ind{cator
to TRUE.

7.4.2.20 Reference/Enumerated_VD_Constraint_Set

7.4.2.20.1 Direct superclass

Reference’ Enumerated_VD_Constraint_Set is a subclass of Constraint_Set (ISO/IEC 1117943:2023,
D.4.5)vConstraint_Set in turn is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing injstances
fobevidentified, 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

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
Refere —Enmumerated_ 372023;6.2-2) |TeqUITEd tO Nave exactly OIe TefeTence
CD_indjcator enumerated conceptual domain.
In the metamodel this link is represent-
ed by an instance of the
reference_enumerated_value_
domain_meaning association (7.4.4.4).
Best practice is to setthis indicator to
TRUE.

7.4.2.21 Local_Enumerated_VD_Constraint_Set

7.4.2.2

Local_Enumerated_VD_Constraint_Set is a subclass of Constraint{Set (ISO/IEC 11179-3:2023, 9.4.5)

Constr
identifi

7.4.2.2

Local_
Local_

.1 Direct superclass

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

.2 Description of Local_Enumerated_VD_Constraint_Set

numerated_VD_Constraint_Set extends, Constraint_Set with constraints applicable to thg
numerated_Value_Domain class (74.211) and its associations. Local_Enumerated_VD|

Constraint_Set is illustrated in Figure 2.

7.4.2.21.3 Associations of Local_ Enumerated_VD_Constraint_Set

As a sybclass of Constraint_Set, L'ocal Enumerated_VD_Constraint_Set inherits Constraint_Set’s

associagions.

7.4.2.21.4 Attributes of Local_Enumerated_VD_Constraint_Set

See Tabjle 17.

Table 17 — Attributes of Local_Enumerated_VD_Constraint_Set class
Attribute name Multiplicity Datatype Description

Local_Enumerated_VD_shall_ 1 Boolean (ISO/ Definition: indicator as to whether

have_atJeast—ene— IEC11179.3-2022 15 loeal enumeratedvalue domainis

Permissible_Value_ 6.2.2) required to have at least one permis-

indicator sible value.
In the metamodel this link is
represented by an instance of the
Permissible_Value_Set association
class (7.4.3.3).
Best practice is to set this indicator
to TRUE.
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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

Permissible_Value_Constraint_Set extends Constraint_Set with constraints applicable’({to the
Permissible_Value class (74.2.12) and its associations. Permissible_Value_Constraint| Set is
llustrated in Figure 2.

7.4.2.22.3 Associations of Permissible_Value_Constraint_Set

\s a subclass of Constraint_Set, Permissible_Value_Constraint_Set inherits Constraint_Set’s
hssociations.

7.4.2.22.4 Attributes of Permissible_Value_Constraint_Set

bee Table 18.

Table 18 — Attributes of Permissible/Value_Constraint_Set class

Attribute name Multiplicity Datatype Description
Permissible_Value_shall_have_ |1 Boolean (ISO/IEC Definition: indicator as to wheth-
exactly_one_Value_Meaning_ 11179-3:2023, 6.2.2) |er a permissible value is rdquired
indicator to have exactly one value mean-

ing.

In the metamodel this link|is
represented by an instanc¢ of the
Permissible_Value_Meanjing
association class (7.4.3.2).

Best practice is to set this |ndica-
tor to TRUE.

7.4.3 Association Classes in the Conceptual Domain and Value Domain metamodel regio

-

7.4.3.1 Value_Meaning_Set association class

7.4.3.1.1 ) Direct superclass

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

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 registration authority may determine
whether these datetimes are the datetimes’the
value meaning becomes valid in a registry, or
the datetimes the value meaning becomes part
of the source domain or some other datetimes.

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

The absence of the.Datetime_Period.end_
datetime indicates that the value meaning is
still valid unless there is a Datetime_Period.
end_datétime on the associated instance of
Conceptual_Domain (7.4.2.1.4).

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

7.4.3.2

7.4.3.2

Permis
instanc

7.4.3.2

Permis
Permis
providi
the insf]

Permis

Permissible_Value_Meaning associationclass

1 Direct superclass

2 Description of Permissible_Value_Meaning

ance of Value_Meaning.

7.4.3.2

3 - Attributes of Permissible Value Meaning

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

sible_Value_Meaning is an association that binds zero, one or more instances of the
sible_Value class)(7.4.2.12) with zero or one instance of the Value_Meaning class (7.4.2.5)
hg meaning forthe instances of Permissible_Value, which in turn provide representation fol

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

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 bgth.

A registration authority may detetrminge
whether these datetimes are tlié datetimes
the permissible value became.linked with the
value meaning in a registry,.or the dat¢times
the permissible value beeame linked with the
value meaning in thesource domain o1 some
other datetimes.

If no Datetime. _Period.start_datetimie is
specified, the
Datetimé_Period.start_datetime of the

associdted instance of Value_Meaning_Set
(748.1:3) or
Conceptual_Domain (7.4.2.1.4) applie|

N

The absence of the Datetime_Period.¢nd_
datetime indicates that the permissible value
is still linked with the value meaning unless
there is a Datetime_Period.end_datetime 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_perjiod is
specified, it be within the valid_period 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 fyrther
that it be within the valid_period of at least
one associated instance of
Permissible_Value_Set (7.4.3.3.3), if gresent,
or of the associated
Value_Domain (7.4.2.8.4)

7.4.3.3 Permissible_Value_Set association class

7.4.3:3.1 Direct superclass

Pefmissible_Value_Set is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4.2.1), alllowing
nstances 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,
372023,6-3710) avatid permissibie vatue within the tocat

enumerated value domain.

If present, this attribute specifies a start’
datetime, an end_datetime or both:

A registration authority may determine
whether these datetimes are thedatetimes
the value meaning becomes valid in a reg-
istry, or the datetimes the'walue meaning
becomes part of the squrce domain or some
other datetimes.

If no start_datetime is specified, the start_
datetime of the‘associated Value_Domain
applies (7.4.2.8.4).

The absénce of the end_datetime indicates
thatthe value meaning is still valid unless
there is an end_datetime on the associated
Value_Domain (7.4.2.8.4).

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

7.4.4 |[Associations in the Conceptual Domain and Value Domain metamodel region

7.4.4.1| value_domain_meaning association

The value_domain_meaning association binds zero, one or more instances of the Value_Domain class
(7.4.2.8)) to zero or one instance_of the Conceptual_Domain class (7.4.2.1) that provides the meanings
for eaclj of the values within\the Value_Domain, which in turn provide representation to the meanings

This aspociation is intended primarily to allow an instance of Value_Domain to be associatied with
an insthnce of Coneeptual_Domain before detailed Permissible_Values and Value_Meanings ars
associafed.

It is bept practice to remove the high-level association once the detailed associations are specified
Howevgr, if the high-level association is not removed, the constraints on this association specified ir
7.4.5.2 $hall 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).

—

444 £ 1 1 1 = z = :
I I I 3 ICICICIICLC_CIIUIIICTT dtcu_leuU_uUllldlll_lllCdlllllg dbbUletlUll

[he reference_enumerated_value_domain_meaning association binds zero, one or more€instances of
he Reference_Enumerated_Value_Domain class (7.4.2.13) to zero or one instance of the Ref¢rence_
Enumerated_Conceptual_Domain class (7.4.2.6), which provides meaning for»the Refeérence_
Enumerated_Value_Domain(s).

t is best practice for an instance of Reference_Enumerated_Value_Domain to be linked with|exactly
pne instance of Reference_Enumerated_Conceptual_Domain. A registration authority can [enforce
this using the constraint Reference_Enumerated_VD_Constraint_Set.Ref_Enum_VD_shall_have_
exactly_one_Ref_Enum_CD (7.4.2.20.4).

7.4.4.5 datatype_has_scheme_reference association

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

7.4.5 Additional Constraints of the Conceptual’Domain and Value Domain metamodel region

7.4.5.1 Overview of additional contraints

['his subclause specifies additional constraints that are not included in the UML diagram.
7.4.5.2 value_domain_meaning-association constraints

7.4.5.2.1 Constraint #1:-Consistency of Enumeration, Description or combination for
Conceptual and Value_Domains

buppose that r is anvinstance of the class Value_Domain (7.4.2.8) and s is an instance of tle class
Conceptual_Domain (7.4.2.1), such that s is the meaning of r according to the value_domain_meaning
hssociation (74.4:1). Then it is the case that:

h) 1 is an\instance of Local_Enumerated_Value_Domain (7.4.2.11) and s is an instance of| Local_
Enumerated_Conceptual_Domain (7.4.2.4); or

p)-"r.is an instance of Reference_Enumerated_Value_Domain (7.4.2.13) and s is an instpnce 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

The din
the con

75 M

7.5.1
The Me

Consistent dimensionalities

nensionality of the unit of measure of a value domain shall be the same as the dimensionality of
reptual domain which provides the meaning of the value domain.

[easurement metamodel region

Overview of the Measurement metamodel region

46

hsurement metamodel region is illustrated in Figure 6.
Concept
(Basic_and_Core)
JAY
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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7.5.2 Classes in the Measurement metamodel region
7.5.2.1 Unit_of Measure class

7.5.2.1.1 Direct superclass

023(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,

registered, administered, named, defined and classified.

7.5.2.1.2 Description of Unit_of Measure

Figure 6) can be linked to an instance of Unit_of_Measure (see 7.4.2.8.4) to specify the units i
'he values of any linked instance of Data_Element (7.6.2.1) are measured.

7.5.2.1.3 Associations of Unit_of Measure

As a subclass of Concept, Unit_of_Measure inherits Concept’s associations (ISO/IEC 11179
b.4.2.2.3). Unit_of_Measure has the following additional associatien:

— unit_of_measure_class (7.5.3.2).

7.5.2.1.4 Attributes of Unit_of Measure

As a subclass of Concept, Unit_of Measure inherits Concept’s attributes (ISO/IEC 111791
b.4.2.2.4). Unit_of_Measure has no additional attributes.

7.5.2.1.5 Constraints on Unit_of Measure

hnd item_definition associations.of.the Item superclass.

— Designation.sign (ISO/IEC11179-3:2023,8.4.1.3) shall be specified. This constraintcanbe e
by setting Constraint_Set.item_shall_be_designated_indicator (ISO/IEC 11179-3:2023,
to TRUE.

— Definition.text (ISO/IEC 11179-3:2023, 8.4.2.3) shall be specified. This constraint can be e
by setting Constraint_Set.item_shall_be_defined_indicator (ISO/IEC 11179-3:2023, 9.4
TRUE.

7.5.2.2 ~Measure_Class class

7.5:2.2.1 Direct superclass

[nit_of Measure is a class each instance of which models a unit of measure, the ‘units in which
hssociated values are measured. If appropriate, an instance of Value_Domain (74.2:8) (not shown in

n which

3:2023,

3:2023,

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

nforced
9.4.5.4)

nforced
.5.4) to

easure_Class 1s a subclass of Concept (specified in ISU/IEC 11179-3:2023, 6.4.2.Z). 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 subclass of Concept, Measure_Class inherits Concept’s associations (ISO/IEC 1117943:2023
6.4.2.2.8). Measure_Class has the following additional associations:

— dimensionality_measure_class (7.5.3.1);

— unit_of measure_class (7.5.3.2).

7.5.2.2/4 Attributes of Measure_Class

As a spbclass of Concept, Measure_Class inherits Concept’s attribfites (ISO/IEC 11179-3:2023
6.4.2.2.44). Measure_Class has no additional attributes.

7.5.2.2|5 Constraints on Measure_Class

An instpnce of the Measure_Class class shall be designated and defined using the item_designation
and itefn_definition associations of the Item superclass.

— Designation.sign (ISO/IEC 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 11179-3:2023, 9.4.5.4]
to TRUE.

— Definition.text (ISO/IEC 11179-3:2023,8.4.2.3) shall be specified. This constraint can be enforced
by |setting Constraint_Set.item_shall-be_defined_indicator (ISO/IEC 11179-3:2023, 9.4.5.4) tq
TRUE.

7.5.2.3| Dimensionality class

7.5.2.3{1 Direct superclass

Dimensionality is a subelass of Concept (specified in ISO/IEC 11179-3:2023, 6.4.2.2). Concept in turr
is a sufclass of Itemy(specified in ISO/IEC 11179-3:2023, 6.4.2.1), allowing instances to be identified
registefred, admjnistered, named, defined and classified.

7.5.2.312 «Déscription of Dimensionality

Dimen Manalitvic o clacc aach tnctanon Afvhaich s dnle o diva ot alibyy o cnt Af o ciirn olaccnc Aacol
10Tty oo trass Cat s ta e O winCh oG CSa Gt STo ATy, a St o M Casuar Ctrasst5tatt

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.

48 © ISO/IEC 2023 - All rights reserved


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

ISO/IEC 11179-31:2023(E)

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
applications.

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

design

EXAMPLE 1 Inches, feet, metres and centimetres are all units of measure whose dimensionality is length.

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

bquivalence class corresponds to a dimensionality. The units of measure "temperature in degreés Fa
hind "temperature in degrees Celsius" have the same dimensionality, because given a ‘value meas
legrees Fahrenheit there is a value measured in degrees Celsius that is the same quantity, and vig
Duantity preserving one-to-one correspondences are the well-known equations °G.= (5/9)*( °F -
F = (9/5)*( °C) + 32. (Temperature coordinates are assumed here. There is no offset when convertin
emperature interval measures, e.g. the temperature difference between the coldest and hottest temper
h day.)

NOTE 2  Units of measure are not limited to physical categories. Examples of physical categories ar
measure, area, volume, mass, velocity, time duration. Examples of non-physical categories are: currency
ndicator, colour intensity.

Lengths, diameters, distances, heights, wavelengths and sd_oif would constitute such a category. ]
fomparable quantities usually have the same dimensionality (see also NOTE 4) ISO 80000-1[13] ca
quantities of the same kind".

NOTE4  The requirement of common “characterizing operations” for all units of measure with t
limensionality is a stronger requirement than that commonly adopted in conventional dimensional
where comparability and transformability usually suffice). Thus, with respect to temperature,

emperature coordinates (e.g. Kelvins) are ‘here considered to be a different dimensionality than
emperature coordinates (e.g. degrees Celsius or Fahrenheit). It is meaningful to take the ratio of
emperature coordinates, but not of "offset” temperature coordinates, wherein the arbitrary trans
rero renders ratios meaningless. Therotion of characterizing operations used here has been adapt

neasures.
NOTES5  Dimensionalities for physical units of measurement are commonly specified as the pro
quotients of powers of basis dimensions: mass, length, time, etc. However, this metamodel does not dig

bpecification of dimensionalities, only their names and coordinate status.

EXAMPLE 2 Angular velocity and frequency can be defined as two distinct dimensionalities sharing a
‘lass groupingallunits of measure that represent T-! (where T represents Time).

7.5.2.3.3./ Associations of Dimensionality

As-‘assubclass of Concept, Dimensionality inherits Concept’s associations (ISO/IEC 111791

NOTE1 The equivalence defined here forms an equivalence relation on the set of all units of meas;jll:e. Each

enheit"
ured in
e-versa.
32) and
b among
hture on

e: linear
quality

NOTE 3  Quantities can be grouped together into categories of quantities which are mutually comparable.

Mutually
Is these

he same
analysis
hbsolute
“offset”
hbsolute
ation of
ed from

he statistics literature where distinctions are commonly made among categorical, ordered, interval and ratio

Hlucts or
tate the

neasure

3:2023,

.42 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-
3:2023,6.2.2) sionality whose value is TRUE if the
dimensionality is a coordinate.

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/dees not rep-
resent physical units, the coordi-
nate_indicator shall be NULL. Thus,
NULL shall be-interpreted as ‘Not
applicable’

EXAMRLE! There might be two
dimensjonalities concerned with
lenigth: one a measure of the size
of.dan object (hence an interval
measure), the other a measure of
the location of an object (hence a
coordinate).

7.5.2.3

An inst
and ite

— De
by
to’]

— De

by
TR

7.5.3

7.5.3.1

The di
Dimen

5 Constraints on Dimensionality

hnce of the Dimensionality class shall be designated and defined using the item_designation
n_definition associations of the Item supérclass.

signation.sign (ISO/IEC 11179-3:2023, 8.4.1.3) shall be specified. This constraint can be enforced
etting Constraint_Set.item_shall(be_designated_indicator (ISO/IEC 11179-3:2023, 9.4.5.4]
'RUE.

finition.text (ISO/IEC 11179-3:2023, 8.4.2.3) shall be specified. This constraint can be enforced
setting Constraint_Set.item_shall_be_defined_indicator (ISO/IEC 11179-3:2023, 9.4.5.4) td
JE.

Associations in‘the Measurement metamodel region

dimensionality_measure_class association

mensionality_measure_class association binds zero, one or more instances of the
sionality class (7.5.2.3) with zero, one or more instances of the Measure_Class class (7.5.2.2]

which g

roup 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

[he Data Element metamodel region, illustrated in Figure 7, is used to addres$’the adminigtration
pf data element, represented in the metamodel by the Data_Element class (%.6.2.1). Data elements
provide the formal representations for some information (such as a fact, a proposition, an obsetvation,

ptc.) about some concrete or abstract thing. Data elements are reusable and shareable representations
bf data element concepts.

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

Data-Element

+precision : Integer [0.:1]

1.% 1.* 1.*

exemplificatia 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.

7.6.2.12 Description of Data_Element

Data_Ejement is a class each instance of which models a data element, a unit of data that is con'sidered
in contgxt to be indivisible.

A data ¢lement is considered to be a basic unit of data of interest to an organization. It i§ a“unit of dat3
for whi¢h the definition, identification, representation and permissible values are spegified by means of
a set of pttributes.

A data element is formed when a data element concept is assigned a represéentation. One of the key
compoijents of a representation is the value domain, i.e. restricted valid values:

7.6.2.1)3 Associations of Data_Element

As a supclass of Item, Data_Element inherits Item’s association$ (ISO/IEC 11179-3:2023, 6.4.2.1.2). A
Data_EJement has the following additional associations:

— data_element_domain (7.6.3.1);
— data_element_meaning (7.6.3.2);
— exémplification (7.6.3.3);

— deriviation_input (7.6.3.4);

— derivation_output (7.6.3.5).

7.6.2.1/4 Attributes of Data_Element

See Tablle 23.
Table 23 — Attributes of Data_Element class
Attribyte name Multiplicity Datatype Description
precisipn 0..1 Integer (ISO/ Definition: number of decimal places permit-
IEC 11179-3:2023, |ted in any associated data element values
6.2.5)

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 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

.6.2.4.1 Direct superclass

Data_Element_Example is a subclass of Item (specified in ISO/IEC 11179-3:2023, 6.4-2.1), allowing
nstances to be identified, registered, administered, named, defined and classified.

7.6.2.4.2 Description of Data_Element_Example

Data_Element_Example is a class each instance of which models a data element example, a
representative 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 1117943:2023,
b.4.2.1.2). A Data_Element_Example has the following additional association:

— exemplification association (7.6.3.3).

7.6.2.4.4 Attributes of Data_Element_Example

bee Table 24.
Table 24 — Attributes of Data_Element_Example class
Attribute name Multiplieity |Datatype Description
example_item 1.5 Text (ISO/ Definition: actual illustrative case offthe
IEC 11179-3:2023, |data element
6.2.12)

7.6.2.5 Data_Element-Derivation_Rule class

7.6.2.5.1 Directsuperclass

Data_Element_Derivation_Rule is a subclass of Item (specified in ISO/IEC 11179-3:2023, p.4.2.1),
hllowingdnstances to be identified, registered, administered, named, defined and classified.

7.6.2.5.2 Description of Data_Element_Derivation_Rule

ata_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 Tablle 25.

Table 25 — Attributes of Data_Element_Derivation_Rule class

Attribyte name Multiplicity |Datatype Description

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

notatidn 1 Notation (ISO/ Definition: notatien{used to specify the data
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 be concatenation, where if notation is
‘EBNF’, [the specification can be specified as:

— output = inputl, [input2, [input3...]]
7.6.2.6| Data_Element_Derivation class

7.6.2.6]1 Direct superclass

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

7.6.2.6]2 Description of Data_Element_Derivation

Data_Ejement_Derivation ‘is’a class each instance of which models a data element derivation, the
application of a data element derivation rule to one or more input data elements to derive one or morg
output flata elements:

Data_EJement_Derivation is a class that associates the Data_Element(s) (7.6.2.1) that serve as
sourceqd or inputs/with a Data_Element_Derivation_Rule (7.6.2.5) and the Data_Element(s) that arsg
the profluctsier outputs of the Data_Element_Derivation_Rule.

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). Data_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,

023(E)

9.4.5).

Constraint_Set in turn is a subclass of Item (ISO/IEC 11179-3:2023, 6.4.2.1), allowing instanc
dentified, registered, administered, named, defined and classified.

7.6.2.7.2 Description of Data_Element_Constraint_Set

7.6.2.7.3 Associations of Data_Element_Constraint_Set

hssociations.

7.6.2.7.4 Attributes of Data_Element_Constraint_Set

bee Table 26.

Table 26 — Attributes of Data_Element_Constraint_Set class

Data_Element_Constraint_Set extends Constraint_Set with constraints applicable to th¢g Data
Element class (7.6.2.1) and its associations. Data_Element_Constraint_Set is)illustrated in Figure 2.

bs to be

\s a subclass of Constraint_Set, Data_Element_Constraint_Set inherits Constraint_Set’s

element_meaning
ation (7.6.3.2).

Attribute name Multiplicity Datatype Description
DE_shall_have_exactly_one_DEC_indicator. \['{ Boolean (ISO/ Definition: indicatof as to
IEC 11179-3:2023, |whether a data elementis
6.2.2) required to have exactly

one data element co

In the metamodel t}
link is represented |
instance of the datd_

ncept
is
by an

nssoci-

one value domain

In the metamodel t}

Best practice is to s¢t this
indicator to TRUE.
DE_shall_have.éxactly_one_VD_indicator 1 Boolean (ISO/ Definition: indicatof as to
IEC 11179-3:2023, |whether a data elempent is
6.2.2) required to have exactly

is

linkic ranracantad
+HHHSFe S 2o

tion (7.6.3.1).

indicator to TRUE.

instance of the data_
element_domain associa-

Best practice is to set this

by an
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Associations in the Data Element metamodel region

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 possible
values that may be recorded in an instance of the Data_Element.

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

authori
exactly

7.6.3.2
The dat

(7.6.2.1)
meaninjg for the data element.

It is be
registrd
have_e

A data ¢
data ele

7.6.3.3

The ex
with ze
exampl

7.6.3.4
The de}

zero, ole or more instances of the Data_Element_Derivation class (7.6.2.6). The association recordy

the dat

7.6.3.5
The del

(7.6.2.6)

applica
the dat

Note

yCam _entforce this using the constraint Data_Elenmrent_Constraimt_Set:DE_shatt trave;

| one_VD (7.6.2.7.4).

data_element_meaning association

a_element_meaning association binds zero, one or more instances of the DatasElement class
with zero or one instance of the Data_Element_Concept class (7.3.2.3) that'provides thg

st practice for a data element to be associated with exactly one data“element concept. A
ition authority can enforce this using the constraint Data_Element_€onstraint_Set. DE_shall |
kactly_one_DEC (7.6.2.7.4).

tlement concept can be indirectly associated with several value'domains resulting in a different
ment for each association.

exemplification association

emplification association binds one or more in§tances of the Data_Element class (7.6.2.1]
ro, one or more instances of the Data_Element.Example class (7.6.2.4) that each provides ar
e instance or use of the data element.

derivation_input association

ivation_input association binds.ene’or more instances of the Data_Element class (7.6.2.1) with

h elements that are input to the data element derivation.

derivation_output association

ivation_output association binds zero, one or more instances of the Data_Element_Derivatiorn

with one or more instances of the Data_Element class (7.6.2.1) that are the result of the
ion of the data‘element derivation. The association records the data elements that are output ta
W element derivation.

If a data element can have multiples sources, then it can also have multiple data element derivations|

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

(2.6.2.5
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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.

Context

Local_Enumerated_Value_Domain_Subset

(Basic_and_Core)

context_for_data_elem

1

0.*

nt_value_domain_subset

local_enumerated_value

domain_subset_usage

0.*

Data_Element_Values_in_Context

data_element_values_

0.*

1

Data_Element

ffected_by_context

data_element-demain

Tvald_period - Datetimre_Period {017

0.*

local_enumerated_value_doma

Subset_Values

+valid_period : Datetime_Perio

4 [0.1]

Permissible_Value

+permitted_value

: Value [1]

in_has_subset

Permissible_Value_Sejt

+valid_period : Datetime_Pe

iod [0..1]

—|L0cal_Enumerated_Value_Domain |
1

I

| Enumerated_Value_Domain |

l

Value_Domain

+precision : Integer [0..1]

0.1

+datatype : Datatype [1]

+valid_period : Datetime_Period [1]
+maximum_character_quantity : Integer [0..1]

+format : String [0..1]

+unit_of_measure : Unit_of_Measure [0..1]

Figure 8 =+ Value Domain Subset metamodel region

7.7.2.1 Contextclass

7.7.2 Classes in the Value Domain Subset metamodel region

— context_for_data_element_value_domain_subset association (7.7.4.1).

n_this metamodel region, the context specified is that to which only the specified subset o

Context is described in ISO/IEC 11179-3:2023, 6.4.2.3 and ISO/IEC 11179-3:2023, 8.2.2. This mefamodel
Fegion specifies the following additional association:

F values

4.
dppIIES.

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_EJement_Values_in_Contextis a class each instance of which models the use of alocal enumerated
value dpmain subset to represent the permissible values for a data element in a specified context, whersg
some of the permissible values in the full local enumerated value domain are not applicable.

7.7.2.313 Associations of Data_Element_Values_in_Context

As a | subclass of Item, Data_Element_Values_in_Context inherits Item’ss associationg
(ISO/IEC 11179-3:2023, 6.4.2.1.2). Data_Element_Values_in_Context has the following additiona
associations:

— context_for_data_element_value_domain_subset (7.7.4.1);
— data_element_values_affected_by_context (7.7.4.2);

— locpl_enumerated_value_domain_subset_usage (7.7.4.3).

7.7.2.3/4 Attributes of Data_Element_Values_in_Context

None.

7.7.2.4 Value_Domain class

Value_Domain is described in 7.4.2.8.

7.7.2.5| Enumerated_Value_Domain elass

Enumefated_Value_Domain is desé¢ribed in 7.4.2.10.

7.7.2.6| Local_ Enumerated_Value_Domain class

Local_inumerated_Value_Domain is described in 7.4.2.11. This metamodel region specifies thg
following additional association:

— locpl_enumerated_value_domain_has_subset (7.7.4.4).

7.7.2.7| Local Enumerated_Value_Domain_Subset class

7-7-2-7-1 D;l C\.t SUpPT1 \.}aoo

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);

hnd the following association class:

— subset_values (7.7.3.1).

7.7.2.7.4 Attributes of Local Enumerated_Value_Domain_Subset

bee 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 registration authority may determine
whether these datetimes are the datetimes
the local enumerated value domain/subset
becomes valid in a registry, or the datetimes
the local enumerated value demain subset
becomes part of the source domain or some
other datetimes.

The absence of the Datetime_Period.
end_datetime indicates that the local enu-
merated value domain subset is still valid,
unless a Datetime_Period.end_datetime is
specified of the associated Value_Domain
(7.4.2.8). The presence of the
Datetime_Period.end_datetime indicates
wheén'the local enumerated value domain
subset became or will become invalid.

By imputation, the start_datetime is also
considered to be the datetime at which the
associated permissible values (if applica-
ble) were bound to the associated value
meanings, unless explicitly overridden for 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 explicit-
ly overridden for a particular permissible
value.

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

7.7.2.7/5 Constraint on Local_Enumerated_Value_Domain_Subset

valid_period shall have 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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