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Foreword

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

echnical
that are
echnical
echnical
national
rt in the

jhe procedures used to develop this document and those intended for its further, mait
re described in the ISO/IEC Directives, Part 1. In particular, the different approeval
eeded for the different types of document should be noted. This document’was dr

tenance
criteria
hfted in
tives or

1
dccordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iSo.org/dire
www.iec.ch/members_experts/refdocs).

ttention is drawn to the possibility that some of the elements of this document may be the
f patent rights. ISO and IEC shall not be held responsible for identifying any or all sucl
ights. Details of any patent rights identified during the development\0of'the document will &
htroduction and/or on the ISO list of patent declarations received (see-www.iso.org/patents) o
st of patent declarations received (see https://patents.iec.ch).

=== o %

Any trade name used in this document is information given4or the convenience of users and
gonstitute an endorsement.

or an explanation of the voluntary nature of standards, the meaning of ISO specific tel
xpressions related to conformity assessment, as well as information about ISO's adhei
he World Trade Organization (WTO) principles in the Technical Barriers to Trade (T
yww.iso.org/iso/foreword.html. In the IEC, seel’www.iec.ch/understanding-standards.

< o D

This document was prepared by Joint Technical Committee ISO/IEC/JTC 1, Information ted
Subcommittee SC 32, Data management<«and interchange.

—

his fourth edition cancels and replaces the third edition (ISO/IEC 11179-1:2015), which h
pchnically revised.

—

The main changes are as folows:

-+ some of the detailed descriptions from the Introduction and Clause 5 have been removed
duplication withzother parts;

+ Clause 7 has'been updated to:

— revise the description for ISO/IEC 11179-3 to reflect its focus on the core metamd
metadata registry, and the creation of separate parts to handle other aspects;

<% add a description for ISO/IEC 11179-30;

subject
h patent
e in the
r the IEC

Hoes not

'ms and
ence to
BT) see

hnology,

as been

to avoid

del of a

— add a description tor ISO/TEC TT179-3T;
— add a description for ISO/IEC 11179-32;
— add a description for ISO/IEC 11179-33;
— add a description for ISO/IEC 11179-34;
— add a description for ISO/IEC 11179-35;

— Clause 8 has been added to describe the relationship of other ISO/IEC JTC 1/SC 32 standards on

metadata to the ISO/IEC 11179 series;

— references to other standards have been updated, especially ISO 1087, to the latest edition.
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Alist of all parts in the ISO/IEC 11179 series can be found on the ISO and [EC websites.

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

The ISO/IEC 11179 series addresses the semantics of data, the representation of data and the registration
of the descriptions of that data. It is through these descriptions that an accurate understanding of the
semantics and a useful depiction of the data are found.

The purposes of ISO/IEC 11179 are to promote the following:

— standard description of data;

-+ common understanding of data across organizational elements and between organizations;
—+ re-use and standardization of data over time, space, and applications;
—+ harmonization and standardization of data within an organization and acrosgs6rganizations;
-+ management of the components of descriptions of data;

—+ re-use of the components of descriptions of data.

lwul

ach part of ISO/IEC 11179 is devoted to addressing a different aspéct of these needs, as desdribed in
lause 7.

(on) lam)

enerally, descriptive data are known as metadata. Metadata.can’describe books, phone calls, data, etc.
50/IEC 11179 focuses upon metadata that describe data.

p—

A metadata registry (MDR) is a system for maintaining a database of metadata. Registration is
dne possible function of that system. Registrationt\accomplishes three main goals: identification,
drovenance, and monitoring quality. Identificatipi“is accomplished by assigning a unique iglentifier
(within the registry) to each object registered there. Provenance addresses the source of the metadata
and the object described. Monitoring quality ensures that the metadata does the job it is designed to do.

An MDR may contain the semantics of data. An understanding of data is fundamental to their design,

armonization, standardization, use, re-use and interchange. The underlying model for an| MDR is
designed to capture all the basic comiponents of the semantics of data, independent of any appli¢ation or
sjubject matter area.

DRs, typically, are organizZed so that those designing applications can ascertain whether a|suitable
dbject described in the MDR already exists. Where it is established that a new object is essential, its
derivation from an existing description with appropriate modifications is encouraged, thus avoiding
nnecessary variations’in the way similar objects are described. Registration will also allow two or
ore administered items describing identical objects to be identified, and more importantly, it will
elp to identify(situations where similar or identical names are in use for administered items|that are
significantly different in one or more respects.

[he names; definitions, datatype and related attributes that are associated with the descriptjon of an
dbjectiin'an MDR give that object meaning. The depth of this meaning is limited, because names and
definitions convey limited information about the object. The relationships object descriptigns have
Hh—semanticallyrelatedobjeetdeseriptionsinaregistry provideadditenalHinfermatien-but this
additional information is dependent on how many semantically related object descriptions there are.

A metadata registry that conforms to ISO/IEC 11179 can describe a wide variety of data. In fact, the
attributes described in ISO/IEC 11179 are data elements, and they can be registered in an ISO/IEC 11179
metadata registry. Moreover, any set of descriptors or metadata attributes may be interpreted as data
elements and registered in the metadata registry.

There are two main consequences to this:
— the metadata registry can describe itself;

— metadata layers or levels are not defined in ISO/IEC 111709.

© ISO/IEC 2023 - All rights reserved vii


https://standardsiso.com/api/?name=b755b30dcb75ddd8b5464d4c21301abc

ISO/IEC 11179-1:2023(E)

As aresult, ISO/IEC 11179 is a general description framework for data of any kind, in any organization
and for any purpose. ISO/IEC 11179 does not address other data management needs, such as data
models, application specifications, programming code, program plans, business plans and business
policies. These need to be addressed elsewhere. ISO/IEC 19763 specifies facilities to extend a metadata
registry so that information about models can be registered. Such models include information (or data)
models, ontologies, process models, role and goal models, and form designs.

The increased use of data processing and electronic data interchange heavily relies on accurate, reliable,
controllable and Ver1f1able data recorded in databases. One of the prerequlsltes for a correct and proper

dictionaries and interchanging or referencing among various collections of administeredjitems. The
in basic attributes means that the attributes are commonly needed in specifying administered

— design of information processing systems;

— retrjieval of data from databases;

— design of messages for data interchange;

— maiptenance of metadata registries;

— datd management;

— dictjonary design;

— dictjonary control;

— use pf information processing systems.

Basic al§o implies that they are independentéfany:
— application environment;

— fungtion of an object describedby'an administered item;

— level of abstraction;

— groliping of administeréd items;
— method for designing information processing systems or data interchange messages;
— MDR systenx

Basic ddes notimply that all attributes specified in ISO/IEC 11179 are required in all cases. Distinctiop
is made petween those attributes that are mandatory, conditional, or optional.

viil © ISO/IEC 2023 - All rights reserved
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Information technology — Metadata registries (MDR) —

Part 1:

Framework

1 Scope

This document provides the means for understanding and associating the individual parts of
IBO/IEC 11179 and is the foundation for a conceptual understanding of metaddta and metadata
registries. This document also describes the relationship of ISO/IEC 11179 ito\other JTC [1/SC 32
standards, technical specifications and technical reports on metadata.

et

h all parts of ISO/IEC 11179, metadata refers to descriptions of data./At-does not contain a|
Featment of metadata.

—

2 Normative references

—

he following documents are referred to in the text in sich'a way that some or all of thein
onstitutes requirements of this document. For dated.references, only the edition cited app
Undated references, the latest edition of the referenced‘document (including any amendments)

Q

IO 704, Terminology work — Principles and metheds

[50 1087, Terminology work and terminology science — Vocabulary

3 Terms, definitions and abbreviated terms

v w]

or the purposes of this document, the terms and definitions given in ISO 704, ISO 1087
bllowing apply.

-

[0 and IEC maintain terminological databases for use in standardization at the following addy

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

— [EC Electropédja: available at https://www.electropedia.org/

3.1 Termsrtelated to modelling constructs

j11

general

content
lies. For
applies.

and the

esses:

:ZEtribute
aracteristic (3.2.6) of an object (3.2.4) or set of objects

[SOURCE: ISO/IEC 11179-3:2023, 3.1.11]

3.1.2
class

description of a set of objects (3.2.4) that share the same attributes (3.1.1), operations, methods,

relationships (3.1.4) and semantics

Note 1 to entry: Adapted from ISO/IEC 19505-2:2012, 7.3.7.
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3.1.3

identifier

<metadata registry> sequence of characters, capable of uniquely identifying that with which it is
associated, within a specified context (3.3.3)

Note 1 to entry: Unlike a name (3.2.17), an identifier is linguistically neutral.

Note 2 to entry: It is possible to define an identifier from the point of view of terminology as defined in ISO 1087
and described in ISO 704, as follows: representation of an object by a sign which denotes it, and is intended for
dereferencing that object. Note the parallel with the definition of designation (3.2.16), except this applies to any
object raffier than Just for CONCepts.

[SOURCE: ISO/IEC 11179-3:2023, 3.1.16, modified — Note 2 to entry has been added.]

3.14
relationship
<UML> $emantic connection among model elements

[SOURCE: ISO 19103:2015, 4.30]

3.2 General terms

3.2.1
subject
area of ipterest or expertise

[SOURCE: ISO 1087:2019, 3.1.5]

3.2.2
domain|
subject field

field of g§pecial knowledge

Note 1 tgentry: The borderlines and the granularity-of a domain are determined from a purpose-related point ¢f
view. If aldomain is sub-divided, the result is again a domain.

[SOURCE: ISO 1087:2019, 3.1.4]

3.2.3

entity
any congrete or abstract thing that exists, did exist, or might exist, including associations among these
things

EXAMPLE A personjobject, event, idea, process, etc.
Note 1 to entry: An-ertity exists whether data about it are available or not.

[SOURCE: ISOAEC 2382:2015, 2121433, modified — some Notes to entry have been deleted.]

3.2.4
object
anything perceivable or conceivable

Note 1 to entry: Objects can be material (e.g. 'engine’, 'sheet of paper’, 'diamond'), immaterial (e.g. 'conversion
ratio', 'project plan') or imagined (e.g. 'unicorn’, 'scientific hypothesis').

[SOURCE: ISO 1087:2019, 3.1.1]

3.2.5
property
<terminology> feature of an object (3.2.4)

EXAMPLE1 'Being made of wood' as a property of a given "table".

2 © ISO/IEC 2023 - All rights reserved
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EXAMPLE 2  'Belonging to person A' as a property of a given 'pet".

EXAMPLE 3  'Having been formulated by Einstein' as a property of the equation 'E = mc?'.
EXAMPLE 4  'Being compassionate' as a property of a given 'person'.

EXAMPLES5 'Havinga given cable' as a property of a given ‘computer mouse'.

Note 1 to entry: One or more objects can have the same property.

Note 2 to entry: See also 3.3.2.

[FOURCE: ISO 1087:2019, 3.1.3, modified — Note 2 to entry added.]

2.6
aracteristic
straction of a property (3.2.5)

HXAMPLE 'Having a cable for connecting with a computer’ as a characteristic ofithe concept 'cord n
Note 1 to entry: Characteristics are used for describing concepts (3.2.8).

SOURCE: ISO 1087:2019, 3.2.1]

[
3.2.7
¢ssential characteristic

dharacteristic (3.2.6) of a concept (3.2.8) which is indispensable to understanding that concept
SOURCE: ISO 1087:2019, 3.2.3]

oncept

[
3.2.8
&
unit of knowledge created by a unique combination of characteristics (3.2.6)

=z

ote 1 to entry: Concepts are not necessayily bound to particular natural languages. They are,
influenced by the social or cultural background which often leads to different categorizations.

Note 2 to entry: A concept is indeperddent of its representation.
[FOURCE: ISO 1087:2019, 3.2,7 modified — Note 2 to entry has been changed.]

3.29
eneral concept

house'.

however,

ncept (3.2.8) thatCorresponds to a potentially unlimited number of objects (3.2.4), whiclh form a

roup by reason-of shared properties (3.2.5)
XAMPLE ‘planet’, 'tower’, 'Nobel Prize in Physics', 'moon'.

ote 1 te-entry: For a general concept it is essential that a number of corresponding objects greater t}
e perceived or conceived of. For example 'spaceship’ has been a general concept before such a mater

an 1 can
al object
ects.

isted, at the time when there existed only 1 such object, and later when there existed several such obj

[SOURCE: ISO 1087:2019, 3.2.9]

3.2.10
individual concept
concept (3.2.8) which corresponds to only one object (3.2.4)

EXAMPLE ‘Saturn’, ‘Eiffel Tower’, 'Moon', 'serial number FRHR603928','2016 Nobel Prize in Physics'.

Note 1 to entry: Individual concepts are represented by proper names (3.2.18).

[SOURCE: ISO 1087:2019, 3.2.8]

© ISO/IEC 2023 - All rights reserved
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3.2.11

definition
representation of a concept (3.2.8) by an expression that describes it and differentiates it from related
concepts

[SOURCE: ISO 1087:2019, 3.3.1]

3.2.12

extension

<terminology> set of all of the objects (3.2.4) to which a concept (3.2.8) corresponds
Note 1 tdentry: This term has a different meaning in ISO/IEC 11179-3.

[SOURCE: ISO 1087:2019, 3.1.2, modified — Note 1 to entry added.]

3.2.13

intensi¢gn

set of chpracteristics (3.2.6) that make up a concept (3.2.8)

[SOURCE: ISO 1087:2019, 3.2.6]

3.2.14

concepf relation

relation|between two concepts (3.2.8)

[SOURCE: ISO 1087:2019, 3.2.11]

3.2.15

concept system

set of cpncepts (3.2.8) structured in one or more related domains (3.2.2) according to the concep

relations
[SOURCI
3.2.16

(3.2.14) among its concepts
£: 1SO 1087:2019, 3.2.28]

designation

designat

or

representation of a concept (3.2.8) byta sign which denotes it in a domain (3.2.2) or subject (3.2.1)

Note 1 tq
but also
conventi

Note 2 td
symbol (3

[SOURC]
3.2.17

entry: A designation can be“linguistic or non-linguistic. It can consist of various types of character
bunctuation marks suchras hyphens or parentheses, governed by domain-, subject-, or language specif
bns.

entry: A desiggation can be a term (3.2.19) including appellations (3.2.20), a proper name (3.2.18) or
2.21).

: 1SO 1087:2019, 3.4.1]

~

;l

o

(Y]

name

designation (3.2.16) of an object (3.2.4) by a linguistic expression

[SOURCE: ISO/IEC 15944-1:2011, 3.35]

3.2.18

proper name
designation (3.2.16) that represents an individual concept (3.2.10)

[SOURCE: ISO 1087:2019, 3.4.4]

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=b755b30dcb75ddd8b5464d4c21301abc

ISO/IEC 11179-1:2023(E)

3.2.19
term
designation (3.2.16) that represents a general concept (3.2.9) by linguistics means

EXAMPLE "laser printer”, "planet”, "pacemaker”, "chemical compound", "3 time", "Influenza A virus", "oil
painting".

Note 1 to entry: Terms may be partly or wholly verbal.

[SOURCE: ISO 1087:2019, 3.4.2, modified — EXAMPLE changed to EXAMPLES.]

j.z.zo
ppellation
erm (3.2.19) that is applied to a group of objects (3.2.4) whose relevant properties (3.2.5) are identical

~

XAMPLE "Nokia 7 Plus®" (mobile phone), “Adobe® Acrobat® X Pro” (software), “Road| King®”
motorcycle)l)

2.21
ymbol

E

¢

[FOURCE: I1SO 1087:2019, 3.4.3]

3

S

designation (3.2.16) that represents a concept (3.2.8) by non-linguisti¢ means

Note 1 to entry: There are several types of symbols such as graphical symbols [see ISO 3864 (all parts)] and
I¢tter symbols [see ISO 80000[33] (all parts)].

SOURCE: ISO 1087:2019, 3.4.5]

[
3.2.22
terminological system

dpncept system (3.2.15) with designations (3.2:16) for each concept (3.2.8)
3.2.23
data
reinterpretable representation of dinformation in a formalized manner suitable for communication,
ihterpretation or processing

Note 1 to entry: Data can be precessed by humans or by automatic means.

Note 2 to entry: Data can_also be described using the terminological notions defined in ISO 1087 and the
cpmputational notions defined in ISO/IEC 11404. A datum is a designation of a concept with a notion of equality
defined for that concepty

[FOURCE: ISO/IEG 2382:2015, 2121272 — Notes to entry have been modified.]

3.2.24

data medel

graphical, lexical or combined representation of data (3.2.23), specifying their properties| (3.2.5),
strticture, and interrelationships

3.2.25

conceptual model

conceptual data model

data model (3.2.24) that represents an abstract view of the real world

Note 1 to entry: A conceptual model represents the human understanding of a system, which can be anywhere
from a paper-based system to a complex database in an IT system.

1) Nokia 7 Plus® is a trademark of Nokia Corporation, Adobe® Acrobat® X Pro is a trademark of Adobe Systems,
Road King® is a trademark of Harley-Davidson. This information is given for the convenience of users of this
document and does not constitute an endorsement by ISO of the products named.
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3.2.26

metadata
data (3.2.23) that define and describe other data

3.2.27

metamodel
data model (3.2.24) that specifies one or more other models, such as data models, process models,
ontologies, etc.

3.2.28

metadaga object
object type defined by a metamodel (3.2.27)

Note 1 t¢ entry: In all parts of ISO/IEC 11179, this term is applied only to metadata objects described by th
metamodels in those parts of ISO/IEC 11179 which specify potential registry content, includingdgta elemen

(3.34) i
computa

ISO/IEC 11179-31, concept systems (3.2.15) in ISO/IEC 11179-32, data sets in ISOAIEC 11179-3
ble data in ISO/IEC 11179-34, and models in ISO/IEC 11179-35.

Note 2 td entry: The term also applies to metadata objects described by the metamodels in the various parts

ISO/IEC

19763, which build upon the metamodel in ISO/IEC 11179-3.

[SOURCE: ISO/IEC 11179-3:2023, 3.2.31]

3.2.29

metadata item
instancq of a metadata object (3.2.28) in a metadata registry (3.2431)

Note 1 tolentry: In all parts of ISO/IEC 11179, this term is applied enly'to instances of metadata objects describe

by the ml

etamodels in parts of ISO/IEC 11179 which specify pogential registry content, including data elemen

(3.3.4) ip ISO/IEC 11179-31, concept systems (3.2.15) in ISO/IEC 11179-32, data sets in ISO/IEC 11179-3

computa

Note 2 t

ble data in ISO/IEC 11179-34, and models in ISO/IE€ 11179-35.

entry: The term also applies to instances ef metadata objects described by the metamodels in th

various garts of ISO/IEC 19763, which build upon thé metamodel in ISO/IEC 11179-3.

Note 3 t

b entry: A metadata item has associated attributes (3.1.1), as appropriate for the metadata object

instantiaftes.

[SOURCE: ISO/IEC 11179-3:2023, 3.2.58]

3.2.30

basic atitribute

attribut

3.2.31

P (3.1.1) of a metagdata item (3.2.29) commonly needed in its specification

metadaga registry,

MDR
informa

3.2.32

Lion system for registering metadata (3.2.26)

[Z ]

;1

(2 ="

el

ot

registry metamodel
metamodel (3.2.27) specifying a metadata registry (3.2.31)

3.2.33

registration
set of rules, operations, and procedures for inclusion of an item in a registry (3.2.34)

Note 1 to entry: A detailed description of registration as it applies in ISO/IEC 11179 is found in ISO/IEC 11179-6.

3.2.34

registry
information system for registration (3.2.32)
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3.2.35
registry item
item recorded in a registry (3.2.34)

Note 1 to entry: A registry item is recorded in the registry, but is not necessarily identified, named, defined,

classified, registered or administered. Specific information needs to be provided for each of these categories
which might or might not be provided when the item is initially recorded. C.f. registered item (3.3.20).

[SOURCE: ISO/IEC 11179-3:2023, 3.2.54]
F236

;tewardship

4metadata> responsibility for the maintenance of administrative information (3.3.22) applicable to one
dr more administered items (3.3.21)

Note 1 to entry: The responsibility for the registration of metadata may be different from the responsibility for
tewardship of metadata.

(%)

[FOURCE: ISO/IEC 11179-3:2023, 3.2.102]

3.2.37
stewardship organization
drganization (3.3.15) that maintains stewardship (3.2.36) of an administered item (3.3.21)

Note 1 to entry: In the second edition of ISO/IEC 11179-6, this was‘alled responsible organization.
[FOURCE: ISO/IEC 11179-3:2023, 3.2.104]

3.2.38
bmitting organization
bmission organization
rganization (3.3.15) that submits a registry item (3.2.35) for registration (3.2.32)

[FOURCE: ISO/IEC 11179-3:2023, 3.2.108]

.2.39
ata construct
bject (3.2.4) that a metadataitem (3.2.29) describes

ote 1 to entry: Individual.data elements (3.3.4), value domains (3.3.9), data element concepts (3.3.5), cpnceptual
mains (3.3.11), object classes (3.3.1), and properties (3.3.2) are data constructs.

.3 Terms usedin the 11179 metamodel

3.1

bject class
set of ideas, abstractions, or things in the real world that are identified with explicit boundaries and

eaning and whose properties and behaviour follow the same rules

[ OHURCE-ICSO/TEC 1117Q 21.202°2 2 11
JOUUINGUL lL}\JI TG L X7 JL.aVaoJ, J J.J
3.3.2

property

<metamodel>quality common to all members of an object class (3.3.1)
Note 1 to entry: See also 3.2.5.
[SOURCE: ISO/IEC 11179-31:2023, 3.2, modified — Domain and Note 1 to entry added.]

3.3.3
context
circumstance, purpose, and perspective under which an object (3.2.4) is defined or used
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3.34
data element
<organization of data> unit of data (3.2.23) that is considered in context (3.3.3) to be indivisible

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

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

[SOURC“ ICO/IDC 22092,2010 21921000 on o d:£: Naotacta antaory wonlo ]
. lu\}/ ITLUG oJVUL VLY, calo1lJ7 7, 11ITUuIlIcyuy INULCO LU LzllLl.y I lelCl\«\,U-J
3.3.5

data elgment concept

DEC

=)

concept [3.2.8) that can be represented in the form of a data element (3.3.4), described independently d
any parficular representation

Note 1 tolentry: A data element concept is implicitly associated with both the property (3.8:2) and the object claj
(3.3.1) whose combination it expresses.

&

Note 2 tg entry: A data element concept may also be associated with zero or more.conceptual domains (3.3.11)
each of which expresses its value meanings (3.3.7).

=Y

Note 3 tq entry: A data element concept may also be associated with zero{or more data elements (3.3.4) each
which prpvides representation for the data element concept via its associated value domain (3.3.9).

[SOURCE: ISO/IEC 11179-31:2023, 3.25]

3.3.6
value
<ISO 704> sign, used to represent data (3.2.23)

Note 1 toentry: A value is a sign as used in ISO 1087;2019 and ISO 704:2022.

Note 2 tg entry: A value may be a character string;bitmap, or some other symbol.

3.3.7
value meaning
semantif content of a value (3.3.6)

ot

Note 1 tolentry: The representation of value meanings in a registry (3.2.34) shall be independent of (and shall ng
constrain) their representatiémin any corresponding value domain (3.3.9).

[SOURCE: ISO/IEC 11179531:2023, 3.10]

3.3.8
datatype
named det of'distinct values (3.3.6), characterized by properties of those values and by operations o
those Va11ues

=}

[SOURCE: ISO/IEC 11404:2007, 3.12, modified — Inserted ‘named’ before ‘set’ in the definition.]

3.39

value domain

VD

set of permissible values (3.3.10)

Note 1 to entry: The value domain provides representation but has no implication as to what data element concept
(3.3.5) the values might be associated with nor what the values mean.

Note 2 to entry: The permissible values can either be enumerated, expressed via a description, or a combination
of the two.
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[SOURCE: ISO/IEC 11179-31:2023, 3.13]

3.3.10
permissible value
designation (3.2.16) of a value meaning (3.3.7)

Note 1 to entry: Permissible values may be specified either as part of a value domain (3.3.9) or only associated
with a value meaning (3.3.7).

Note 2 to entry: Within a value domain, permissible values may either be enumerated or described.

il el B b -

N

[
3
1
c

ote 3 to entry: Explicit mapping of a single permissible value to a single value meaning is possiblé’o
oth the value meaning and permissible value are enumerated, e.g. for code sets. For described |pe
alues, the described meaning might be associated with a range of values, e.g. weight in kilograms.

ote 4 to entry: As a designation, the value is the sign and the value meaning is the concept;,(3:2.8).
SOURCE: ISO/IEC 11179-31:2023, 3.19, modified — Note 4 to entry added.]

311

onceptual domain

D

poncept (3.2.8) whose meaning is expressed as an enumerated set, adescription of subordinate
r both, which are value meanings (3.3.7)

SOURCE: ISO/IEC 11179-31:2023, 3.5]

3.12

lassification scheme
escriptive information for an arrangement or division of objects (3.2.4) into groups based on
uch as characteristics (3.2.6), which the objects have in common

ote 1 to entry: A classification scheme is a congept system (3.2.15) used for classifying some objects.
XAMPLE Origin, composition, structure, application, function, etc.
SOURCE: ISO/IEC 11179-3:2023,3.2:5.]

.3.13

lassification scheme item

SI

em of content in a cl@ssification scheme (3.3.12)

ote 1 to entry: ThHis)may be a node in a taxonomy or ontology, a term in a thesaurus, etc.
SOURCE: ISOAIEC 11179-3:2023, 3.2.6.]

3.14
epresentation class
|assification of types of representations

hly when
rmissible

foncepts

criteria

3.3.15
organization
unique framework of authority within which a person or persons act, or are designated to act, towards

S

ome purpose

[SOURCE: ISO/IEC 6523-1:1998, 3.1, modified — Edited to conform to ISO/IEC Directives, and NOTE
with examples deleted.]
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3.3.16

registration authority

RA

organization (3.3.15) responsible for maintaining a register

[SOURCE: ISO/IEC 11179-3:2023, 3.2.92]

3.3.17

registration authority identifier

RA identifier

identifie (3.1.3) assigned to a registration authority (3.3.16)

[SOURCE: ISO/IEC 11179-3:2023, 3.2.93]

3.3.18
registrar
representative of a registration authority (3.3.16)

[SOURCE: ISO/IEC 11179-3:2023, 3.2.90]

3.3.19
identifipd item
registrylitem (3.2.35) identified in a registry (3.2.31)

[SOURCE: ISO/IEC 11179-3:2023, 3.2.61]

3.3.20
registered item
identifiefl item (3.3.19) that is recorded and managed in a régistry (3.2.34)

[SOURCE: ISO/IEC 11179-3:2023, 3.2.65, modified — Notes to entry deleted.]

3.3.21
administered item
registergd item (3.2.20) for which administrative information (3.3.22) is recorded

[SOURCE: ISO/IEC 11179-3:2023, 3.2.66]

3.3.22
administrative information
<registrly> information aboutthe administration of an item in a registry (3.2.34)

EXAMPLE Creation date,Nast change date, origin, change description, explanatory comment.
[SOURCE: ISO/IEC 11179-3:2023, 3.2.67]

3.3.23
administrative status
designation (3.2.16) of the status in the administrative process of a registration authority (3.3.16) fd
handling registration requests

—

Note 1 to entry: The values and associated meanings of “administrative status” are determined by each
registration authority. C.f. registration status (3.3.24).

[SOURCE: ISO/IEC 11179-3:2023, 3.2.71]

3.3.24
registration status
designation (3.2.16) of the status in the registration life-cycle of an administered item (3.3.21)

Note 1 to entry: Designation values are specified in ISO/IEC 11179-3:2023, 9.6.1 and described more fully in
ISO/IEC 11179-6:2023, 4.3.2.
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[SOURCE: ISO/IEC 11179-3:2023, 3.2.70]

3.3.25
version
unique form differing in certain aspects from an earlier or later form

3.4 Abbreviated terms

API application programming interface
ASN.1 abstract syntax notation 1
BFO basic formal ontology
BMM business motivation model (see Reference [39])
BPMN business process model and notation (see Reference [40])
IR coding-independent representation
CL common logic
[SR coding-specific representation
DDL database definition language
DIVP dotted identifier value pair
DOLCE descriptive ontology for linguistic and cognitive engineering (see Reference¢ [43])
EPC event-driven process chain (see Reference {45])
;PD general purpose datatypes
HTML hyper text markup language
HTTP hyper text transfer protocol
DEF1X integration definition for information modeling (see Reference [47])
SON JavaScript object notation
KAOS keep all objects satisfied (see Reference [37])
MDR metadata registny
MFI metamodel framework for interoperability
NFRF non-functienal requirement framework (see Reference [42])
NIAM naturallanguage information analysis method
DPI organization part identifier
DRM object role modeling
DWL web ontology language
DWL-S semantic markup for web services (see Reference [48])
RA registration authority
RGPS role and goal, process, and service (see 8.1.9)
RM=ODP reference model of open distributed processing (see Reference [27])
SA-REST semantic annotation of web resources (see Reference [49])
SAWSDL semantic annotation for WSDL and XML Schema (see Reference [50])
SSADM structured systems analysis and design method (see Reference [38])
SWRL semantic web rule language (see Reference [51])
SWSL semantic web service language (see Reference [52])
TLO top-level ontology
UML unified modeling language (see References [22] and [23])
UPU Universal Postal Union
URI uniform resource identifier
© ISO/IEC 2023 - All rights reserved 11
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URL uniform resource locator

WADL web application description language (see Reference [53])
WebDAV web distributed authoring and versioning

WSDL web service description language (see Reference [54])
WSML web service modelling language (see Reference [55])
Ww3C World Wide Web Consortium

XML extensible markup language

4 Theory of terminology

This clapse describes the concepts from the theory of terminology that are used in this decumen
They ar¢ mostly taken from ISO 704 and ISO 1087. They provide the background and a mote thoroug
explanation of the theory of terminology.

-

In the theory of terminology, an object is something conceivable or perceivable.cConcepts are mentgl
construgts, units of thought, or units of knowledge created by a unique combination of characteristics.
Conceptp are organized or grouped by characteristics, which are also concepts." Any concept may be
charactgristic; being a characteristic is a role for a concept. Essential charaeteristics are indispensable
to understanding a concept, and they differentiate them, though which characteristics are essentigl
dependqd on context. For instance, the concept person has sex,,age, marital status, educationgl
attainmgnt, and race/ethnicity as essential characteristics in demography; however, it has name, sex,
date/tinpe of birth, height, weight, and mother’s name as esserntial characteristics in a birth records
system. |For zoology, the essential characteristics of a person.are different still. Other characteristic
are inespential. The sum of characteristics for a concept is called its intension. The totality of objects
conceptfcorresponds to is its extension.

[SS V7Y

In naturfal language, concepts are expressed throughsdefinitions, which specify a unique intension anfd
extensidn.

A desigrjation (term, appellation or symbol).is the representation of a concept by a sign, which denotes
it.

(s

A general concept has two or more aobjects that correspond to it. An individual concept has one objec
that corfresponds to it. That is, a_general concept has two or more objects in its extension, and a
individual concept has one object in/its extension.

-

A concept system is set of.cohcepts structured according to the concept relations among them. A
terminojogical system is.a‘cehcept system with designations for each concept.

5 Metadata

5.1 General

For ISOMEE11179 (all

LLLLLLL (all parts}, metadataare defined to be data that define and describe other data.

n
P 7 et T T+ T+ Az 23

NOTE In general, metadata are descriptive data about an object; in ISO/IEC 11179 that object is “data”.

This means that metadata are data, and data become metadata when they are used in this way. This
happens under particular circumstances, for particular purposes, and with certain perspectives, as no
data are always metadata. The set of circumstances, purposes, or perspectives for which some data are
used as metadata is called the context. So, metadata are data about data in some context.

Since metadata are data, then metadata can be stored in a database and organized through the use of
a model. Some models are very application specific, and others are more general. The model presented
and described in ISO/IEC 11179 (particularly ISO/IEC 11179-3, ISO/IEC 11179-31, ISO/IEC 11179-32
and ISO/IEC 11179-33) is general. It is a representation of the human understanding of the metadata
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needed to describe data constructs, including the relationships that exist among those metadata, and
not necessarily how the metadata will be represented in an application of an MDR. A model of this kind
is called a conceptual model. Conceptual models are meant for people to read and understand.

Models that describe metadata are often referred to as metamodels. The conceptual model presented in
ISO/IEC 11179-3 is a metamodel in this sense.

Further description of metadata is provided in ISO/IEC TR 19583-1 (see 8.5.2).

5.2 Concents
r

.2.1 General

everal data constructs used in ISO/IEC 11179 are concepts. They are: data element concepit, object
ass, property, conceptual domain and value meaning. These are discussed in motie-detail in 5J3.

he semantics of data come from the concepts used in their descriptions/\The meanings of all the
ncepts used to describe a datum are combined into a story, sometimes cdlled a fact. This is equivalent
tp the information conveyed by some datum.

s ISO/IEC 11179-5 describes, the names for data elements, whichiimay convey some of the s¢gmantics
f their underlying data, can be constructed from the designations of their constituent concgpts. So,
fpr some datum, the story it conveys might be written as “The‘temperature in Washington, I)C at the
ottom of the Washington Monument on 14 June 2013 at1600 ET was 25 °C”. The designgtions of
ncepts (temperature; Washington, DC; Washington Mofwiment, 1600 ET, and 25 °C) are intefspersed
ith English words to create a sentence, which containsthe story.

inally, the relationships some concepts have with dthers, as defined in a concept system, add sgmantics
tp data. For instance, the concept of a temperattire measurement is different if it is a measure of the
inetic activity of molecules of air in some location on Earth versus a measure of ambient finfrared
diation in inter-planetary space between Jupiter and Saturn. In both cases, instances of temperature
re ultimately measures of infrared radiation, but they are obtained far differently. The tempergature of
ir is directly determined by the motion of molecules. There are far too few molecules in inter-planetary
sjpace for the same kind of measurement to be meaningful. A different sort of measurement is required.

.2.2 Management

ooking across all the d4ta elements found in an organization or across organizations, one finds many

ncepts that are the same. For instance, in statistical survey organizations, data are collected, and
stimates producedfor some population. But surveys are often conducted on a regular basis — monthly,
uarterly, yearly.<’so the population is repeated. Moreover, many surveys might be conducted on the
spme populatiohyeach for its own specialized purpose. A similar situation applies in a scientific research
laboratory, Where in a large program, the same scientific experiments are conducted repeatedlly.

ince sotne of the purposes of the MDR are understanding, re-use, harmonization, and standardization
f ddta, then managing meanings is critical for those needs. In the case of re-use in particulaf, where
theZsame meanings are applied in different situations, it is inefficient, error prone, redundpnt, and
inhibitory to store one concept multiple times. If the same concept is used to describe many data
elements, describe it once and re-use it.

5.3 Fundamental model of data elements
For the purposes of the ISO/IEC 11179 series, a data element comprises two parts:
— data element concept;

— value domain.
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A data element concept also comprises two parts:
— object class;
— property.

Figure 1 illustrates the fundamental model of data elements.

Data element

Data element concept

C Object class )

C Property )

=9}

NOTE If a region B is contained within the boundary of a region A, then the région A comprises the region
(and pos$ibly others).

Figure 1 — Fundamental, informal model‘of a data element

The totglity of objects for which data is collected and stored is the extension of an object class. Objedt
classes pre concepts, and they correspond to the notions embodied in classes in object-orientefd
models and entities in entity-relationship models. Examples are cars, persons, households, employees,
jobs, angl orders. Properties are what humans use to distinguish or describe object classes. They are
charactgristics, not necessarily essential ones, afithe object class and form its intension. They are alsp
concept$, and they correspond to the notions embodied in attributes (without associated datatypeg)
in object-oriented or entity-relationship medels. Examples of properties are colour, model, sex, agg,
income, pddress, salary or price.

An obje¢t class may be a “general-Concept”. This happens when the totality of objects correspondini
to the object class has two or mere-members. The examples in the previous paragraph are of this typeg.
Record-level data are described-this way. On the other hand, an object class may be an “individugl
concept]. This happens when' the totality of objects corresponding to the object class has one membe}.
An exanpple is a concept corresponding to a single object, such as “the collection of all persons”. Anothgr
exampld is “the collection of service sector establishments”. Aggregate data are described this way.
Examplgs of properties for these object classes are average income or total earnings, respectively.

It is importantte distinguish an actual object class or property from its name. This is the distinctio
betweer] i
designati
it is easy c ‘
read the word income’ and be certain they have unamblguously 1nterpreted 1t But itis p0551b1e that
the designation “income” does not convey the same concept to all readers, and, more importantly, each
instance of “income” does not designate the same concept.

Not all ideas are simply expressed in a natural language, either. For example, “women between the
ages of 15 and 45 who have had at least one live birth in the last 12 months” is a valid object class not
easily named in English. Some ideas can be more easily expressed in one language than in another. The
German word Gétterddmmerung has no simple English equivalent, for instance.

Value domains are sets of permissible values for data elements. Datatype and possibly a unit of measure
are associated with a value domain. For example, the data element representing “annual household
income” can have the set of non-negative integers (with units of dollars) in Arabic numerals as a set
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of valid values. This is its value domain. The scaled datatype is appropriate for this situation (see
ISO/IEC 11404:200717], 8.1.9). “Currency” is a likely representation class, and “dollars” a unit of measure.

A data element concept may be associated with different value domains as needed to form conceptually
similar data elements. There are many ways to represent similar details about the world, but the data
element concept for which the details are examples is the same. Take the data element concept “country
of person's birth” as an example. ISO 3166-1[2] contains seven different representations for countries
of the world. Each one of these seven representations contains a set of values that may be used in the
value domain associated with the data element concept. Each one of the seven associations is a data
and possibly the

nits of measure, are altered.

Jee ISO/IEC TR 20943-1[28] for details about the registration and management of descfiption$ of data
dlements.

.4 Data elements in data management and interchange

}ata elements appear in two basic situations: in databases and in messages. Databases are rfendered
dither in memory or in files stored separately. Data elements are the fundamental units of data that
an organization manages, therefore they are of necessity part of the design of databases within the
drganization and all messages the organization builds to communicate data to other organizations.

Within the organization, databases are composed of records, segments, tuples, rows within talles, etc.,
which are composed of data elements. The data elements thethselves contain various kinds of data that
include characters, images, sound, etc.

When the organization needs to transfer data té)another organization, data elements |are the
findamental units that make up the message. Messages occur between databases, between databases
and humans, and between humans. Moreover, the structure (i.e. the records or tuples) of databases
don't have to be the same across organizations:'So, the common unit for transferring data and related
ipformation is the data element.

6 Metadata registries

4.1 General

etadata are also data, so mretadata might be stored in a database. A database of metadata that Jupports
the functionality of registration is a metadata registry (MDR).ISO/IEC 11179-3[11] provides a conceptual
odel for the commien facilities of an MDR and ISO/IEC 11179-31[16] provides a conceptual model for
escribing data, The requirements and procedures for the ISO/IEC 11179 aspects of registrdtion are
escribed in ISO/EC 11179-6[141. For actual metadata registries, there may be additional requirements
nd proceduses for registration, which are outside the scope of this document. Rules and guiddlines for
roviding.good definitions and developing naming conventions are described in ISO/IEC 11179-4[12]
nd ISOAEC 11179-5[13], respectively. The role of classification is described in ISO/IEC TR 11179-2[10],
ecdmmendations and practices for registering data elements are described in ISO/IEC TR 20943-1[28],
ecommendations and practices for registering value domains are described in ISO/IEC TR 20943-3[29],

An MDR contains metadata describing data constructs. The attributes for describing a particular
data construct (e.g. data elements, data element concept, conceptual domain and value domain) are
known, collectively, as a metadata object. When the attributes are instantiated with the description
of a particular data construct, they are known as a metadata item. Recording the metadata item in
an MDR makes it a registry item, represented by the Item class in the MDR metamodel. Depending on
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requirements, the registry item may further be identified, registered, administered, named, defined
and classified. See ISO/IEC 11179-3:2023, 6.4.2.1 Item class for details.

NOTE In common parlance, registering a metadata item describing a data construct is known as registering
that data construct. The data construct is not stored in the MDR, its description is. This is analogous to the
registries maintained by governments to keep track of motor vehicles. A description of each motor vehicle is
entered in the registry, but not the vehicle itself. However, people say they have registered their motor vehicles,
not the descriptions.

6.2 Fundamentals of registration

The registration and administration functions specified in ISO/IEC 11179-6 are what separate an‘MD
from a database of metadata. The means to accomplish these functions are a large part of the design ¢
the MDH metamodel specified in ISO/IEC 11179-3.

—_. A

Registrdtion is the set of rules, operations, and procedures that apply to an MDR. A detaijled descriptiop
of registfration as it applies in ISO/IEC 11179 is found in ISO/IEC 11179-6. The three'most importarjt
outcomgs of registration are the ability to monitor the quality of metadata, provenance (the source af
the metpdata), and the assignment of an identifier to each object described i an’ MDR. Registrationh
also requires a set of procedures for managing a registry, submitting metadata for registration qf
objects,|and maintaining subject matter responsibility for metadata already submitted. For actugl
implemgntations of a metadata registry, there may be additional requireniénts, which are outside thie
scope offthis document.

Each administered item is maintained in a uniform and preseribed manner. Identifiers, qualit
measurgs, accountable organizations, names and definitions are“all part of the general metadata th3
falls under administration. Registration includes the process:of creating or maintaining administrativ
and oth¢r detailed metadata.

- <

[

The mefladata lifecycle is recorded via the use of a registration status. The lifecycle stages, typically,
corresppnd to the level of quality of the metadata.:Each level is specified in ISO/IEC 11179-6:2023, 4.3.
Every aflministered item is assigned a registration status, and this status can change over time. I
addition, metadata quality is multi-faceted. Thatis, there are several purposes to monitoring metadat]
quality. [The main purposes are:

[SS e

— monitoring adherence to rules for providing metadata for each attribute;

— morjitoring adherence to conventions for forming definitions, creating names, and performing
claspifications;

— detgrmining whether daradministered item still has relevance;
— detdrmining the similarity of related administered items and harmonizing their differences;
— detgrmining whether it is possible to ever get higher quality metadata for some administered items.

The rulgs fortereating and assigning identifiers are described in ISO/IEC 11179-6. Each administerefd
item within'an MDR is assigned one or more unique identifiers.

The registration authority is the organization responsible for setting the procedures, administering,
and maintaining an MDR. The individuals responsible are called registrars. The submitting organization
is responsible for requesting that a new metadata item be registered in the registry. The stewardship
organization is responsible for the subject matter content of each registered item. Each of these roles is
described in ISO/IEC 11179-6:2023, Annex B.
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7 Overview of ISO/IEC 11179

7.1 General

ISO/IEC 11179 addresses the registration of the descriptions of data, including both the semantics and
the representation of that data. It is through these descriptions that an accurate understanding of the
semantics and a useful depiction of the data are found.

Each part of ISO/IEC 11179 assists in a different aspect of metadata creation, organization, and
i ToTT; i j i i : D-1 (this
ocument) establishes the relationships among the parts and gives guidance on their usage-aSa whole.

etadata items are registered as registered items and administered as administered items in pn MDR.
50/1EC 11179-3 specifies the generic metamodel to support the registration process, ISO/IEC|11179-6
drovides guidance on the registration procedures.

I

The individual parts of ISO/IEC 11179 are described in 7.2 to 7.13.

7.2 ISO/IEC11179-1 — Part 1: Framework

50/IEC 11179-1 (this document) introduces and discusses fundamméntal ideas of data elements, value
omains, data element concepts, conceptual domains, concepts,iand concept systems essentipal to the
nderstanding of this series of standards and provides the context for associating the individyal parts
f ISO/IEC 11179. It also describes the relationships between ISO/IEC 11179 and other JTC|1/SC 32
tandards, technical specifications and technical reports en metadata.

W O < o —

~1

.3 ISO/IEC TR 11179-2 — Part 2: Classification

The metamodel for registering classificationtschemes is specified as part of the ISO/IEC [11179-3.
IBO/IEC TR 11179-2 expands on this specifi¢ation to describe the meaning and benefits of classification,
and the use of classification schemes to-classify other contents of the registry. Concepts frgm these
lassification schemes can be associated\with administered items through the process of classification.
Ifibrarians, terminologists, linguists{and computer scientists are perfecting the classification [process,
sp it is not described here. The additional semantic content derived from classification is the imiportant
goint.
A

Q

ssociating an object withlone or more concepts from one or more classification schemes provides:
-+ additional understanding of the object;
-+ comparative information across similar objects;

-1 understanding of an object within the context of a domain (defined by the scope of a classjification
schenie);

-+ ability to determine slight differences of meaning between similar objects.

Ttherefore, managing classification schemes is an important part of maximizing the infdrmation

potential within an MDR. ISO/IEC TR 11179-2 provides the framework for this.

7.4 1ISO/IEC 11179-3 — Part 3: Metamodel for registry common facilities

ISO/IEC 11179-3 specifies the core metamodel for a Metadata Registry (MDR), but it does so in a generic
way, so that the resulting registry could be used to register anything, not just metadata.

The registry metamodel is expressed in the Unified Modelling Language (UML). It is divided into regions
for readability. The figures present an overview of each region. All the provisions represented in the
model are described in the text. Both text and UML class diagrams are normative and are intended to
be complementary. However, if a conflict exists between the text and the UML notation, the text takes
precedence.
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The registry metamodel is not a complete description of all the metadata an organization may wish to
record. So, the model is designed to be extended if required. However, extensions are, by their nature,
not part of ISO/IEC 11179-3.

Some extensions to the ISO/IEC 11179-3 metamodel are specified in other parts of ISO/IEC 11179, such
as:

— ISO/IEC 11179-31: Metamodel for data specification registration;

— ISO/IEC 11179-32: Metamodel for concept system registration;

— ISOfIEC 11179-33: Metamodel for data set registration;

— ISO/IEC 11179-34: Metamodel for computable data registration;

— ISOfIEC 11179-35: Metamodel for model registration;

and in other standards, such as:

— ISOfIEC 19763 series - Metamodel framework for interoperability.
Organizptions may specify their own extensions to any of the above metamodels.

A claus¢ describing conformance criteria is provided. Conformance s described as either strictly
conformfng (all provisions met, no extensions permitted) or comforming (all provisions met, byt
additionjal provisions may exist).

7.5 ISO/IEC 11179-30 — Part 30: Basic attributes of metadata

ISO/IEC[11179-30 describes basic attributes for data elements and related metadata for use in contexf]
where a| full metadata registry is not appropriate, such as standards documents. It is limited to a se
of basic[attributes for: data elements, data element(concepts, value domains, conceptual domains and
other related classes.

-+ U

7.6 ISO/IEC11179-31 — Part 31: Metamodel for data specification registration

[om

ISO/IEC|11179-31 provides a specification for an extension to a Metadata Registry (MDR), as specifie
in ISO/IEC 11179-3, in which metadata that describe data elements and associated concepts, such a
data elefnent concepts, conceptualdomains and value domains can be registered.

[72)

The spdcification in ISO/LIEE11179-31, together with the relevant clauses of the specification ih
ISO/IEC|11179-3, provides'the ability to record metadata about:

— dat3 elements, units of measure and derivation rules;
— datg element.concepts and associated object classes and properties;

— con¢eptudl domains and value meanings;

l = § - 1 1 : 1 . | H ilal 1
— value UUIAIILS, VdAdIUT UUIIAIIIT SUUSTLS dlITU PTTIIIS STUIT VAIUTS.

ISO/IEC 11179-31 is applicable to the formulation of data representations, concepts, meanings and
relationships to be shared among people and machines, independent of the organization that produces
the data. It is not applicable to the physical representation of data as bits and bytes at the machine level.

7.7 1SO/IEC 11179-32 — Part 32: Metamodel for concept system registration

ISO/IEC 11179-32 provides a specification for an extension to a Metadata Registry (MDR), as specified
in [SO/IEC 11179-3, in which metadata that describe concept systems can be registered.
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The specification in ISO/IEC 11179-32, together with the relevant clauses of the specific
ISO/IEC 11179-3, provides the ability to record the following metadata:

— concept systems and associated concepts;
— relations among concepts in a concept system;
— assertions about concepts in a concept system.

The metamodel in ISO/IEC 11179-32 is intended to support the full description of a concept

ation in

system,

: ) S e | H
1 u,lul,uus UllLUlUleD.

Where there is a requirement to register an ontology where the details are defined elsewhere,
sing ISO/IEC 19763-3 instead (see 8.1.5).

o

7.8 ISO/IEC 11179-33 — Part 33: Metamodel for data set registration

IBO/IEC 11179-33 provides a specification for an extension to a Metadata Registry (MDR), as {
ih ISO/IEC 11179-3, in which metadata that describe data sets, collections.of data available fq
dr download in one or more formats, can be registered. Since a set cah.e6ntain a single elem|
specification will also allow the recording of metadata about a single(data value.

The registered metadata provide information about the data set‘that includes the provenance
duality of the data set.
1
I

he specification in ISO/IEC 11179-33, together with ¢he” relevant clauses of the specific
50/IEC 11179-3, provides the ability to record the following data set metadata:

-+ one or more unique identifiers for the data set;
—+ the designation or title of the data set;

-+ adefinition or description of the data Set that provides sufficient detail to enable a user tg
understand whether this data set js‘of interest;

—+ the date the data set was issued.and, if appropriate, the date that subsequent versions of the
were, or will be, issued;

-+ the access level and rights associated with the data set;

+ the provenance ofthe data set, i.e. information about the place and time of the origin of the
its ownership afid the method of the generation of the set;

+ asetof keywords or tags that help to explain the data set;
-+ the language or languages used to describe the data set;

—+ thetemporal and spatial coverages of the data set;

ronsider

pecified
I access
ent, this

and the

ation in

quickly

data set

data set,

versions

—+*“"the accrual periodicity of the data set, i.e. the frequency at which new, revised or updated

of the data set are made available;

— the details of the distributions of the data set, including the identifier, the title, a description, the
media type or file format, the size, the issue date, languages, access level and rights and access and

download URLs;

— annotations drawn from a concept system, such as an ontology, to describe the theme or category of

the data set or the collection of data sets;

— details of any contexts, such as a programme, project or business area that use the data set;

— details of any quality assessments made in respect of the data set;
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— any additional descriptions of the data set, including:
— any data elements that are already registered that are included in the data set;
— any information models that describe the structure of the information in the data set;

— any documents which describe aspects of the data set, such as technical information about the
data set or developer documentation such as a graphical representation of the data model of the
data set;

daotaal £ / L. 2 1o 1o Lo iiad +la dait i
I ucialls Ul au_y DU}JCI oC L/ SUUSTLITIITT AT UITIT S bUllLalllllls LIIT Udta S5TL,
— |details of any replacement data set if this data set is superseded;

— [the details of any collection of data sets of which this data set is a part, including the identifiers,
the designation or title, a definition or description, issue dates, languages, access‘level, rights,
the spatial coverage, the provenance and any quality assessments of the collection.

7.9 ISO/IEC 11179-34 — Part: 34 Metamodel for computable data registration

ISO/IEC[11179-34 provides a specification for an extension to a Metadata Registry (MDR), as specified
in ISO/IEC 11179-3, in which metadata that describe computable data can.b€registered. Such metadatp
can inclyide details related to data pipelines to facilitate efficient communication and interoperabilitly
betweer different platforms, industries, scientists and regulators/and improve reproducibility anfd
replicabjlity.

7.10 ISO/IEC 11179-35 — Part 35: Metamodel for model registration

ISO/IEC|11179-35 provides a specification for an extensioh to a Metadata Registry (MDR), as specified
in ISO/JEC 11179-3, in which metadata about models and their associated metamodels can b
registerpd. These models can be information or datd4nodels, process models, models of web services dr
any othgr type of models used in software engineering or information processing. All such models cah
be considered as metadata. As such, ISO/IEC 11179-35 provides a generic alternative to the facilitigs
specifiedl in various parts of ISO/IEC 19763.

7.11 ISO/IEC 11179-4 — Part 4::Formulation of data definitions

ISO/IEC|11179-4 provides guidance’on how to develop unambiguous data definitions. Several rules an
guidelines are presented in ISO/IEC 11179-4 that specify exactly how a data definition should be formeg
A precise, well-formed definition is one of the most critical requirements for shared understanding ¢
data. W¢ll-formed definifigns are imperative for the exchange of information. Only if every user has
commorn and exact understanding of the data can they be exchanged trouble-free.

—_ e

[s9)

The usefulness of\definitions is one aspect of metadata quality. Following the rules and guideling
providedl in ISQ/IEC 11179-4 helps establish this usefulness.

[72)

7.12 ISO/IEC 11179-5 — Part 5: Naming principles

ISO/IEC 11179-5 provides guidance for the designation of administered items. Designation is a broad
term for naming or identifying a particular data construct.

Names are applied to data constructs through the use of a naming convention. Naming conventions
are algorithms for generating names within a particular context. There are semantic, syntactic, and
lexical rules used to form a naming convention. Names are a simple means to provide some semantics
about data constructs, however the semantics are not complete. Syntactic and lexical rules address the
constituents (e.g. allowable characters), format, and other considerations.

Data constructs may be assigned multiple names, and one name may be identified as preferred. Usually,
each assigned name is used within the context for which it was created.
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The aim for any naming convention is to allow development of names that are clear and transparent
in meaning, concise, demanding minimal effort of interpretation by the end user, and subject to the
constraints of the system under which named items are processed. A naming convention can be used
to form names by which information about the data is expressed. Ideally, the names resemble short
summaries of the formal definition of the information being named.

7.13 ISO/IEC 11179-6 — Part 6: Registration

ISO/IEC 11179-6 provides instruction on how a registration applicant may register a data construct

. . . . . . . . nStruct.
aintenance of administered items already registered is also specified in ISO/IEC 11179-6. Registration
hainly addresses identification, quality, and provenance of metadata in an MDR.

=

n administered item identifier may be formed by the combination of the RA identifier, th¢ unique
Hentifier assigned to the administered item within an RA, and the version identifiet 6f the admipistered
em. Other structures for administered item identifiers are permitted as well.

— e N

wul

ach registry is maintained by an RA, to which data constructs logically and functionally] belong.
or example, data constructs related to chemical matter would likely be registered under a ¢hemical
hanufacturer registration authority.

=

egistration is more complex than a simple indication whether aimetadata item is either regigtered or
ot. Although it is tempting to insist that only “good” metadata may be registered, that is not gractical.
herefore, improvement in the quality of administered items‘is divided into levels called “reglstration
tatus”. In addition, there are status levels for administration between each of these qualitly levels.
ollectively, these status levels are called “administrative status”. They indicate the point in the
egistration life cycle currently attained for an administered item.

S OV a5

o |

he provenance of metadata, the chain of responsibility, is managed in an MDR, too. The tasks gnd roles
f the registration authority, stewardship organization, and submitting organization are desdribed. A
Ffamework for the registration process to bé\tised in an MDR is provided.

sl ©)

Hegistration is both a process and a,goal. The assignment of an identifier, quality status, life-cycle
tatus, and describing provenance:dre goals. The rules by which these goals are accomplished is the
drocess.

(%)

8 Relationship to other JTC 1/SC 32 standards, TRs and TSs on metadata
8.1 ISO/IEC 19763 series — Metamodel framework for interoperability (MFI)

§.1.1 General

The ISO/AIEC' 19763 series of standards provides a set of specifications that allow the registration of
models_ to facilitate interoperability among systems or persons. In this context, interopergbility is
intefpreted in its broadest sense: the capability to communicate, execute programs, or trangfer data
among various functional units in a manner that requires the user to have little or no knowledge of
the unique characteristics of those units (see ISO/IEC 2382:2015[1], 2121317). The models that are
registered may be ontologies, information models, process models, service models, models of roles and
goals or any other type of model specified within MFI. The various parts of the standard are described
below. The MFI Core (see ISO/IEC 19763-10) uses the common facilities from ISO/IEC 11179-3 as shown

in Figure 2.
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Common facilities
from MDR
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registration registration registration
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reglstered registered registered
1 1
L — A UML Class Diagram
An ontology in A process model in
language A language D An E-R Model
An IDEF1X Model
Figure 2 — Relations§hips between MFI Core and mapping and other parts
8.1.2 [SO/IEC 19763-1-—="Part 1: Framework
ISO/IEC[19763-1 praovides an overview of the whole MFI series of standards. In particular, the purposg,
the underlying coricepts, the overall architecture and the requirements for the development of othgr
standar{ls withifithe MFI series are described. MFI provides a set of normative metamodels to enable
the regigtrationof many different types of model. Each of these metamodels is expressed as a UML clags
diagram.
8.1.3 ISO/IEC 19763-10 — Part 10: Core model and basic mapping

ISO/IEC

19763-10 specifies the metamodel that provides a facility to register administrative information

and common semantics of models and mapping between two models.

ISO/IEC

19763-10 does not specify the metamodel of models in a specific language but provides a

common core metamodel for the other parts of ISO/IEC 19763, each of which specifies a metamodel for
aregistry that can register models of a specific type, such as ontologies, process models or information

models,

22

in a number of different languages.
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ISO/IEC 19763-10 also provides a metamodel for registering the mappings between two models
registered in those other parts of ISO/IEC 19763.

NOTE The mapping facility in ISO/IEC 19763-10 is superseded by the mapping facility specified in
ISO/IEC 11179-3:2023, Clause 11.

ISO/IEC 19763-10 utilises the common facilities specified in ISO/IEC 11179-3. These common facilities
provide the ability to identify and register models and their associated model elements and modelling
languages within a metadata registry used to register models.

8.1.4 ISO/IEC 19763-6 — Part 6: Registry summary

he ISO/IEC 19763 series of standards defines normative metamodels for the registration of models
ncluding information models and process models), ontologies, services and roles and goals. Chirrently,
lot of metadata registries or model registries were constructed and utilized in manyydifferent business
omains, such as e-business, healthcare, automobile, electronics devices and civil.construction|

Q. M 3

ne of the key issues for cross-domain data or services integration is enabling the easy djscovery
f metadata that are stored in the different registries that were scattered over different domains.
herefore, it is necessary to provide specific metadata that describe-the registry itself t¢p enable
hteroperation among different registries that were built following different standards.

=0 O

et

BO/IEC 19763-6 specifies an information artefact called the “registry summary”. The [registry
ummary consists of information that describes administrative aspects, the summary of contgnts and
he technical access method of the registry.

W

A collection of multiple registry summaries is called.a*Registry of Registries” or RoR, howgver, this
standard does not mandate a particular implementation. Also, any specific protocol between [registry
summaries and an RoR, such as creation of anRoR and synchronization of RoRs, is not speified in
IBO/IEC 19763-6. Those are to be specified by ether standards.

The registry summary and RoR concept® should be applied to all Metamodel Framework for
Ihteroperability (MFI) registries, but its.use can be applied to any kind of registry.

§.1.5 ISO/IEC 19763-3 — Part3: Metamodel for ontology registration

IPO/IEC 19763-3 specifies a metamodel that provides a facility to register administrative and gvolution
ipformation related to ontologies. This metamodel is intended to promote interoperatiory among
application systems, by\providing administrative and evolution information related to onlologies,
dccompanied with standardized ontology repositories that register ontologies themselves in|specific
Anguages.

[a—

The metamodel'eonsists of two packages:

- the Basic_Model package is used to register administrative information related to onfologies,

version to another.

8.1.6 ISO/IEC 19763-5 — Part 5: Metamodel for process model registration

ISO/IEC 19763-5 specifies a metamodel that describes a facility to register administrative information
and selected metadata about process models. This metamodel is intended to promote semantic
discovery and reuse of process models within and across process model repositories. For this purpose,
it provides selected metadata and common semantics of process models created with a specific process
modelling language, including Business Process Model and Notation (BPMN)[4%, UML (Unified Modeling
Language) Activity Diagram, and EPC (Event-driven Process Chain)[42], etc. The metamodel can help
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discovery of the function and composition of a process and can promote reuse of its components at
different levels of granularity.

8.1.7

ISO/IEC 19763-7 — Part 7: Metamodel for service model registration

ISO/IEC 19763-7 specifies a metamodel for registering models of services, facilitating interoperability
through the reuse of services. ISO/IEC 19763-7 is only applicable to web services whose capabilities
are described by some web service description language, such as: OWL-S[48], WSDLI[54], WSMLI35],
SAWSDLI[29], SWRLI31I, SWSLI52], WADLIS3], SA-RESTI49],

8.1.8

ISO/IEC
and/or |

The mef
and goa
based o
role and
requirements modelling (i*)[2¢], Keep All Objects Satisfied (KAOS)[3Zl, Ndn3functional Requiremen
Framew
Process

8.1.9

ISO/IEC
Service
user requests. The scope of ISO/IEC TR 19763-9 is limited\to model selection based on ISO/IEC 19763-%,
ISO/IEC

8.1.10

ISO/IEC
develop

Informa|
common diagramming\techniques and notations. The metamodel specified in ISO/IEC 19763-12 w3
develop

24

thoge that are used to document-the information requirements of a particular area of interest;

thoge that represent the structure of a database which are often expressed using a Databas
Definition Language (DDL)!

Express-Gyran ISO standard entity-relationship modelling notation, as described in Reference [6];

IDE
and

the

[SO/IEC 19763-8 — Part 8: Metamodel for role and goal model registration

19763-8 specifies a metamodel for registering the role and goal models of users of services
rocesses.

amodel specified is intended to promote the reuse of goals by roles within.and across role
model repositories, and further promote services selection across service model repositorigs
h goals. For this purpose, it provides administrative information and, common semantics gf
goal models created with a specific role and goal modelling languageyincluding goal-oriented
t
d

ork (NFRF)[%2], Business Motivation Model (BMM)[22], Reference Model of Open Distribute
ng (RM-0ODP)[27], etc.

[SO/IEC TR 19763-9 — Part 9: On-demand model selection

o0

TR 19763-9 specifies a technical guideline for how to use the Role and Goal, Process, an
[RGPS) metamodels to select appropriate combinations of models, services or both to suppot

(i

19763-7, and ISO/IEC 19763-8.

[SO/IEC 19763-12 — Part 12: Metamodel for information model registration

19763-12 specifies a metamodel.for registering information models. This metamodel wals
pd taking into account two distinct types of information models such as:

D

—+

fion models that-represent information requirements can be developed using several differer

[72)

bd to covertthe registration of models expressed using the following techniques and notations

F1X, aUS Federal standard entity-relationship modelling notation,as described in References [34]
%7t

entity-relationship modelling notation first developed by Harry Ellis and Richard Barker and

later adopted by Oracle for its CASE*Method and by the UK’s CCTA for SSADM (Structured Systems
Analysis and Design Method), as described in Reference [38];

the

the

UML Class Diagram notation, as described in References [22] and [23];

original entity-relationship modelling notation proposed by Peter Chen, as described in

Reference [41];

the Information Engineering entity-relationship modelling notation, as described in Reference [46].
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It is understood that these selected techniques represent all the essential features of all information
modelling techniques used to represent information requirements.

The registration of information models that represent the structure of a database is limited in the
metamodel specified in ISO/IEC 19763-12 to those database structures that conform to the Core SQL
specification. Core SQL is the set of features defined in the conformance requirements specified in
ISO/1EC 9075-2[4] and ISO/IEC 9075-1115],

The registration of information models that are expressed using notations such as Object Role Modeling
(ORM) and “Natural language Information Analysis Method” (NIAM), collectively known as fact-based
models, is out of scope for ISO/IEC 19763-12.

§.1.11 ISO/IECTS 19763-13 — Part 13: Metamodel for form design registration

5O/IEC TS 19763-13 specifies a metamodel for registering form designs. Form$-can be printed on
aper or encoded in electronic format. Electronic forms can be rendered natively in standard|formats
uch as HTML, XForms or PDF, or propriety ones such as Windows forms, Gocoa or Java Swing. They
an also be implemented in a common survey framework such as Survey, Monkey or Lim¢ Survey.
espite this diversity, it is eminently possible to create forms in differént formats that support the
ame comparisons and downstream processing provided the spacesand instructions share the same
emantic intent. Such a collection of forms could be said to share thé-same design.

. _n 40 unhy —

model that is adequate to record these form designs is the subject of ISO/IEC TS 1pP763-13.
5O/IEC TS 19763-13 provides a metamodel to describe the stfucture and semantics of an implegmented
brm devoid of any specific, domain semantics - e.g. in diealthcare, social science, e-governnjent and
-business - or representation format so that data can.be faithfully exchanged between systems and
ystem components, and associations expressed between sets of form designs whose datg can be
ompared, joined or composed for analysis.

Q W @ =h — N

0

.1.12 ISO/IEC 19763-16 — Part 16: Metamodel for document model registration

et

50/1EC 19763-16 specifies a metamodel for registering document models (or schemas). The metamodel
ras developed considering the followihg requirements:

<

— Specifications for XML documents (using XML Schema);

- Specifications for JSON-documents (using JSON Schema).

8.2 ISO/IEC 19773 Metadata Registries (MDR) modules

]

50/1EC 19773 déscribes the technical interoperability details of metadata modules, which arg¢ used in
he ISO/IEC 11179 series of standards. The current edition contains the following modules:

—

—+ Modute,10: Data structure for reference-or-literal (reflit)

provides the description of the data structure for holding a reference to data, or a literal dafa value,
to be chosen at run-time;

— Module 11: Data structure for multiple internationalized/localized values and data

provides the description of the data structure for holding several values whose meaning is the
same, yet their presentation may differ;

— Module 12: Data structure for multiple internationalized/localized strings and texts

provides the description of the data structure for holding several textual strings whose meanings
are the same, yet their presentation may differ;

— Module 13: Data structure for slot tuple

describes the data structure for slot tuples, a mechanism for describing individual data values;

© ISO/IEC 2023 - All rights reserved 25


https://standardsiso.com/api/?name=b755b30dcb75ddd8b5464d4c21301abc

ISO/IEC 11179-1:2023(E)

— Module 14: Data structure for unstructured table of slot tuples

provides the data structure for bundling a table of unstructured (or structured) data values, based
upon the identifier-kind-value slot tuple structure defined in Module 13;

— Module 15: Data for reified relationships and relationship systems

provides the data structure for representing data (reifying) about relationships and relationship
systems;

M PN o S L o TIDTT
— ogqureroroatastructure ot

An} ol Jdos
Ul U lJUDL(]l Uudia

proyides the description of the data structure for postal addresses. The UPU S42 address elements
are psed as a basis for constructing a postal address;

— Module 17: Data structure for ITU-T E.164 phone number data

proyides the description of the data structure for phone numbers that may ,conform to ITU-
E.144. The data structure may store phone numbers of the international aumbering plan (e.§
+12[125551212) or of private numbering plans (e.g. 0800990011); the phonedxumbers may include
PBX| (private branch exchange) extension (e.g. +12125551212+234, 0800990011+234);

[ |

— Module 18: Data structure for who-what-where-when-why-how (W5HJ-€vent data

proyides the description of the data structure for who-what-where-when-why-how event data, i.¢.
an gvent described by Who (people/entities associated with.the event), What (topic/subject dataJ),
Where (spatial data), When (temporal data), Why (external relationships), and How (pragmat

detdils);

(@)

— Module 19: Data structure for entity-person-group (ERG) contact data

—

proyides the description of the data structure fo¥;¢ontact data for a person, group, organization, g
othgr entity;

— Module 20: Data structure for entity-person-group (EPG) security credentials data

[72)

proyides the description of the datd structure for security credentials; specific security method
are [not defined, but a container, structure for storing credentials and parameters with securit]
methods (e.g. access control andatuthentication mechanisms) is specified;

<

— Module 21: Data structure for entity-person-group (EPG) relationships and grouping data

proyides the description/of the data structure, a container, that contains relationships to EPGs. A
EPQ (entity-person-group) is something that is either an entity (e.g. an organization), a person (e.§
an individual), ep.a’group (e.g. a combination of persons and/or entities). These data structurg
allow the reprégentation of relationships among EPGs.

=

[72)

8.3 ISO/JEC 20943 series — Procedures for achieving metadata registry content
consistency

8.3.1 General

The ISO/IEC 20943 series of Technical Reports provides procedures for achieving content consistency
within or among metadata registries. Each part focuses on a particular type of content.

8.3.2 ISO/IEC TR 20943-1 — Part 1: Data elements

ISO/IEC TR 20943-1 describes a set of procedures for the consistent registration of data elements and
their attributes in a metadata registry. Itis not a data entry manual, buta user’s guide for conceptualizing
a data element and its associated metadata items for the purpose of consistently establishing good
quality data elements. An organization may adapt and add to these procedures as necessary.
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8.3.3 ISO/IEC TR 20943-3 — Part 3: Value domains

ISO/IEC TR 20943-3 describes a set of procedures for the consistent registration of value domains
and their attributes in a metadata registry. This part is not a data entry manual, but a user’s guide for
conceptualizing a value domain and its components for the purpose of consistently establishing good
quality metadata. An organization may adapt and add to these procedures as necessary.

8.3.4 ISO/IEC TR 20943-5 — Part 5: Metadata mapping procedure

ISOAEC-TR 20943-5 describes a metadata mapping nrocedure (MMP) for establishing etadata
4 rr o \Y J o
drosswalks based on the ISO/IEC 11179 series, thereby improving mapping quality among niétadata.

o0

.3.5 ISO/IEC TR 20943-6 — Part 6: Framework for generating ontologies

5O/IEC TR 20943-6 describes a method to generate ontologies for a context <ising congepts in
50/IEC 11179-3:2013. Most ontologies are basically composed of classesp(concepts), properties,
elations between the classes, and instances (objects or individuals). ISO/IEC TR 20943-6 spedifies the
hethod to generate ontologies using concepts in the ISO/IEC 11179-3:2013)Concept System gnd Data
escription metamodel regions.

o g ==

NOTE The ISO/IEC 11179-3:2013 Concept system metamodel region-has been moved to ISO/IEC [11179-32
d the ISO/IEC 11179-3:2013 Data description metamodel region has been moved to ISO/IEC 11179-31l.

4 ISO/IEC 20944 series — Metadata Registries Interoperability and Bindings (MDR-

4.1 General

he ISO/IEC 20944 series describes codings, APIs, and protocols for interacting with an ISO/IEC|11179-3
etadata registry (MDR). Bindings concern*the mapping of one standard (or framework) intolanother
standard (or framework).2) More than one standard (or framework) may be used to complete the

apping.3)

he ISO/IEC 20944 series uses aft least three tiers of mappings. The first tier concerns the mpin kind
f mapping for the binding: coding bindings, API bindings, and protocol bindings. The second tier of
apping concerns the mapping of data model instances to a coding-independent representation (CIR)
f data — the ISO/IEC 11404[Z] standard specifies the syntax and semantics of this CIR. The third tier
f mapping concerns the mapping of CIR to a coding-specific representation (CSR). Additiona] tiers of
apping are possible,such as specifications of encoding mappings.%

he purpose ofa-common CIR of data is to support common semantics and interoperability among
ding bindirigs-and other bindings, such as API and protocol bindings.

XAMPLE A CIR is developed for a data model. Based upon this CIR, it is possible to transform one coding
inding.(e.g. XML coding binding) to another coding binding (e.g. ASN.1 coding binding) while sharing|common
semadntics (the CIR) among the coding bindings. Likewise, one coding-specific representation (e.g. XML) can be
transformed into another coding-specific representation (e.g. ASN.1).

2) For example, an ASN.1 binding of "technical specification XYZ" implies mapping the features and requirements
of "technical specification XYZ" to the features and capabilities of the ASN.1 standard.

3) When viewed as a series of layers (e.g., data model = Standard XYZ, coding binding = ASN.1, encoding = ASN.1
Basic Encoding Rules (BER)), bindings may also be viewed as "layered standards" or a "layering of standards".

4) The XML, ASN.1, and DIVP coding bindings all have additional tiers for encoding. XML has two additional
encoding tiers: character encoding (e.g., ASCII vs. UTF-8), and a lower level byte-ordering encoding for multi-octet
representations (e.g., little endian and big endian orderings for UTF-16 and UTF-32). ASN.1 has an additional layer
of encoding: Basic Encoding Rules (BER), Canonical Encoding Rules (CER), and Distinguished Encoding Rules (DER).
DIVP may have encoding rules specified by its outer wrapper, but they are not part of the DIVP coding binding.
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