INTERNATIONAL

STANDARD

ISO/IEC
11179-1

Third edition
2015-12-15

Information technology — Metadata

registries (MDR) —

Part 1:
Framework

Technologies de I'information — Registres de métadonnées (RM) —

Partie 1: Cadre de référence

Reference number
ISO/IEC 11179-1:2015(E)

© ISO/IEC 2015


https://standardsiso.com/api/?name=ad9d00d5d812edee6d8d8fcfe5231792

ISO/IEC 11179-1:2015(E)

© ISO/IEC 2015, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

WwWw.iso.org

ii © ISO/IEC 2015 - All rights reserved


https://standardsiso.com/api/?name=ad9d00d5d812edee6d8d8fcfe5231792

ISO/IEC 11179-1:2015(E)

Contents Page
FOT@WONM ... oottt iv
| 0 0 Yo L0 Ut 5 () ¢ OSSOSO v
1 S0P .. 1
2 N[0 @ 4 T 0 AT < =) W) 4 L XS 1
3 Terms, definitions and abbreviations ...

3.1 Definitions of modelling constructs..........ccccoce

3.2 General terms used in this part of ISO/IEC 11179...

3.3 Alphabetical list of terms used in the metamodel...

3.4 Specific terms used in ISO/IEC 11179-6 ..o

3.5 Specific terms used in this part of ISO/IEC 11179 ... Sk
4 Theory of terminology ... P e, 9
5 1 < 2 U b= = LY et S

5.1 (TS 0 =) =1 N

5.2 (0100 013 -3

521 General. ...
5.2.2  Management ...

5.3 Fundamental model of data elements

5.4  Data elements in data management and inter¢Nange.............ccosccscsfrrcn 12

5.5 Fundamental model of value domains........58..0c.....

5.6 Fundamental model of concept systems
6 Metadata TeGISTIIES ...

6.1 (7<) 1) 1= O SO

6.2 Overview model for an ISO/IEC L1799 MDR ... f e 17

6.3 Fundamentals of registration s ... e 18
7 Overview Of ISO/IEC 11179, PAItS 1-6. ... e 19

7.1 Part1

7.2 Part 2

7.3 Part 3

7.4 Part 4

7.5 Part 5

7.6 Part 6

7.7 Basic ptinciples for applying ISO/IEC 11179, Parts 1-6
9 Conformance
33 00Y 10 e 01 0] 1SR S 22
© ISO/IEC 2015 - All rights reserved iii


https://standardsiso.com/api/?name=ad9d00d5d812edee6d8d8fcfe5231792

ISO/IEC 11179-1:2015(E)

Foreword

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

work. |
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the field of information technology, ISO and IEC have established a joint technical committee,
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Par
Parti

Par

JTC 1.

cedures used to develop this document and those intended for its further maintenangé are
d in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fqr
rent types of document should be noted. This document was drafted in accordange with thie
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

t rights. ISO and IEC shall not be held responsible for identifying dny“or all such patert
Details of any patent rights identified during the development of the doecument will be in thie
tion and/or on the ISO list of patent declarations received (see wwwriso.org/patents).

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

pxplanation on the meaning of ISO specific terms and expressions related to conformit]
ent, as well as information about ISO’s adherence.t¢-'the WTO principles in the Technicg
to Trade (TBT) see the following URL: Foreword --Supplementary information

—_—

nmittee responsible for this document is ISQ/TEC JTC1, Information technology, SC32, Datp
ment and interchange.

Fd edition of ISO 11179-1 cancels and.€places ISO 11179-1:2004, which has been technically

11179 consists of the following parts, under the general title Information technology -
g registries (MDR):

1: Framework

2: Classification

3: Registry metamodel and basic attributes
4: Formulation of data definitions

5: Naming principles

6:Registration
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Introduction

ISO/IEC 11179 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 is to promote the following:

— standard description of data;

-+ common understanding of data across organizational elements and between organizatiofis;
—+ 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.

Hach part of ISO/IEC 11179 is devoted to addressing a different aspedt of these needs:
—+ Part 1: Framework - Contains an overview of the Standard afd describes the basic concepts;
-+ Part 2: Classification - Describes how to manage a classifi€ation scheme in a metadata registry;

-+ Part 3: Registry metamodel and basic attributes - Proyides the conceptual model, including the basic
attributes and relationships, for a metadata registxy;

-+ Part4: Formulation of data definitions - Givesitules and guidelines for forming quality definitions for
data elements and their components;

-+ Part 5: Naming principles - Describes*how to form conventions for naming data eleménts and
their components;

-+ Part 6: Registration - Specifies-the roles and requirements for the registration proceps in an
ISO/IEC 11179 metadata registry.

o

enerally, descriptive data-are’known as metadata. Metadata can describe books, phone calls, data, etc.
50/1EC 11179 focuses upoirmetadata that describes data.

et

=z

OTE In ISO/IEGZAH79 (all parts), metadata refers to descriptions of data. It does not contain p general
reatment of metadata:

—t

metadata registry (MDR) is a database of metadata. Registration is one possible function of that
atabase. Registration accomplishes three main goals: identification, provenance, and mgnitoring
uality. Identification is accomplished by assigning a unique identifier (within the registry)| to each
bjectiregistered there. Provenance addresses the source of the metadata and the object dgscribed.
l\llonitoring quality ensures that the metadata does the job it is designed to do.

0.0 Q.

An MDR may contain the semantics of data. An understanding of data is fundamental to their design,
harmonization, standardization, use, re-use and interchange. The underlying model for an MDR is
designed to capture all the basic components of the semantics of data, independent of any application or
subject matter area.

MDRs, typically, are organized so that those designing applications can ascertain whether a suitable
object 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
unnecessary variations in the way similar objects are described. Registration will also allow two or
more administered items describing identical objects to be identified, and more importantly, it will
help to identify situations where similar or identical names are in use for administered items that are
significantly different in one or more respects.

© ISO/IEC 2015 - All rights reserved v
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In ISO/IEC 11179 the basic container for data is called a data element. It may exist purely as an
abstraction or exist in some application system. In either case, the description of a data element
is the same in ISO/IEC 11179. Data element descriptions have both semantic and representational
components. The semantics are further divided into contextual and symbolic types.

The contextual semantics are described by the data element concept (DEC). The DEC describes the
kind of objects for which data are collected and the particular characteristic of those objects being
measured. The symbolic semantics are described by the conceptual domain (CD). A CD is a set of
concepts, not necessarily finite, where the concepts represent the meaning of the permissible values in
avalue i i i

The nanpes, definitions, datatype and related attributes that are associated with the description ofa
object it an MDR give that object meaning. The depth of this meaning is limited, because names an
definitiqns convey limited information about the object. The relationships object descriptions havj
with semantically related object descriptions in a registry provide additional information, but thi
additionjal information is dependent on how many semantically related object descriptions there are.

»n O =

This thiyd edition of ISO/IEC 11179-1 introduces concepts and concept systems in the description of thie
semantifs of data. Object classes, properties, DECs, value meanings and CDs are eoncepts. Thereforg¢,
they have definitions and may be designated by names or codes. They may also be organized through
the use ¢f relations among them into concept systems. A classification scheme’is a concept system thdt
is used fpr classifying some objects and classification of an object adds meaning to that object.

Feature$ needed for formal reasoning are also new to this third edition of ISO/IEC 11179-1. Applyin
the rulep of some form of formal logic (1st order logic, predicateycalculus, description logic, etc.) maE
add addjtional abilities to query and reason with concept systems: Ontologies are concept systems th3
allow the application of formal logic and this edition provides-for their use.

—

The repfesentational component is about the permitted values a data element may use. Each such
permissjble value is a designation of one of the concepts in the CD. The set of these permissible values is
called a yalue domain (VD). A VD specifies all the valies that are allowed either through an enumeration,
arule, of a combination of these. The computational model the values follow is given by their datatypg.

The senmpantic and representational components are described through attributes contained in thie
conceptfial model of a metadata registry;as specified in ISO/IEC 11179-3. A metadata registry tha
confornys to ISO/IEC 11179 can describe’a wide variety of data. In fact, the attributes described i
ISO/IEC|11179-3 are data elementszand they can be registered in an ISO/IEC 11179 metadata registr)
Moreovgr, any set of descriptors _or metadata attributes may be interpreted as data elements an
registerpd in the metadata registry.

O 5+

There ate two main consequences to this:
— the metadata registry can describe itself;
— metpdata layexs or levels are not defined in ISO/IEC 11179.

As a resplt, ISO/IEC 11179 is a general description framework for data of any kind, in any organizatio
and for |any ‘purpose. ISO/IEC 11179 does not address other data management needs, such as dat]

poinmace wlane o d o nde

[

policies. These need to be addressed elsewhere.

The increased use of data processing and electronic data interchange heavily relies on accurate, reliable,
controllable and verifiable data recorded in databases. One of the prerequisites for a correct and proper
use and interpretation of data is that both users and owners of data have a common understanding
of the meaning and descriptive characteristics (e.g., representation) of that data, guaranteed by the
definition of several basic attributes.

The basic attributes specified are applicable for the definition and specification of the contents of data
dictionaries and interchanging or referencing among various collections of administered items. The

vi © ISO/IEC 2015 - All rights reserved
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“basic” in basic attributes means that the attributes are commonly needed in specifying administered
items completely enough to ensure that they will be applicable for a variety of functions, such as:

design of information processing systems,
retrieval of data from databases,
design of messages for data interchange,

maintenance of metadata registries,

—

data management,
dictionary design,
dictionary control,

use of information processing systems.

Hasic also implies that they are independent of any:

application environment,

function of an object described by an administered item,

level of abstraction,

grouping of administered items,

method for designing information processing systems or data interchange messages,

MDR system.

Hasic does not imply that all attributes specified in ISO/IEC 11179-3 are required in all cases. Di
b made between those attributes that areymandatory, conditional, or optional.

© ISO/IEC 2015 - All rights reserved
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Information technology — Metadata registries (MDR) —

Part 1:
Framework

Scope

his part of ISO/IEC 11179 provides the means for understanding and associating the individual
IBO/IEC 11179 and is the foundation for a conceptual understanding of metadata andtétadata rg

his part of ISO/IEC 11179 is applicable to the formulation of data representations, concepts, n

nd relationships to be shared among people and machines, independent of the organizat
fdroduces the data. It is not applicable to the physical representation of’data as bits and bytg
machine level.

et

h this part of ISO/IEC 11179 (and all other parts), metadata refersto descriptions of data. It
ontain a general treatment of metadata.

Q

2 Normative references

—

he following documents, in whole or in part, are nermatively referenced in this document
hdispensable for its application. For dated referénces, only the edition cited applies. For
references, the latest edition of the referenced document (including any amendments) applies.

—e

IO 704:2009, Terminology work — Principlés-and methods

et

0 1087-1:2000, Terminology work — Vocabulary — Part 1: Theory and application

]

50/IEC 11179 (all parts), Informdtiph technology — Metadata registries (MDR)

3 Terms, definitions and abbreviations

Hor the purposes of tHis)\document, the following terms, abbreviations and definitions apply.

3.1 Definitions‘of modelling constructs

311
ttribute
aragteristic (3.2.2) of an object (3.2.22) or set of objects

parts of
gistries.

leanings
ion that
bs at the

Hoes not

and are
undated

1.2

class

description of a set of objects (3.2.22) that share the same attributes (3.1.1), operations, methods,

relationships (3.1.4) and semantics
[SOURCE: ISO/IEC 19505-2:2012, 7.3.7 modified]

3.1.3
identifier

<metadata registry> sequence of characters, capable of uniquely identifying that with which it is

associated, within a specified context (3.3.7)

Note 1 to entry: A name should not be used as an identifier because it is not linguistically neutral.

© ISO/IEC 2015 - All rights reserved
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Note 2 to entry: It is possible to define an identifier from the point of view of terminology as defined in ISO 1087-1
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, except this applies to any object
rather than just for concepts.

3.14
relationship
connection among model elements

[SOURCE: ISO/IEC 19505-2:2012, 7.3.47 modified]

3.2 Ge¢neral terms used in this part of ISO/IEC 11179

3.21
basic attribute
attribute (3.1.1) of a metadata item (3.2.17) commonly needed in its specification

3.2.2
characteristic
abstractiion of a property of an object (3.2.22) or of a set of objects

[SOURCE: ISO 1087-1:2000, 3.2.4]
Note 1 tg entry: Characteristics are used for describing concepts.

3.2.3
concept
unit of Kknowledge created by a unique combination of characteristics (3.2.2)

[SOURCE: ISO 1087-1:2000, 3.2.1]

3.24
concept system
set of copcepts (3.2.3) structured according to the relations among them

[SOURCE: ISO 1087-1:2000, 3.2.11]

3.2.5
concepfual data model

conceptual model

data motflel (3.2.7) that represents an abstract view of the real world

Note 1 toentry: A conceptéial model represents the human understanding of a system.

3.2.6
data
reinterpretable-re€presentation of information in a formalized manner suitable for communication,
interprgtation’or processing

N 8]

[SOURCEHSO-2382-1

£ + difia ]l
INULCTS LU CllLly lllULllllCuJ
Note 1 to entry: Data can be processed by humans or by automatic means.

Note 2 to entry: Data may also be described using the terminological notions defined in ISO 1087-1:2000 and
the computational notions defined in ISO/IEC 11404:2007. A datum is a designation of a concept with a notion of
equality defined for that concept.

3.2.7

data model

graphical and/or lexical representation of data (3.2.6), specifying their properties, structure, and inter-
relationships

2 © ISO/IEC 2015 - All rights reserved
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3.2.8

definition

representation of a concept (3.2.3) by a descriptive statement which serves to differentiate it from
related concepts

[SOURCE: ISO 1087-1:2000, 3.3.1]

3.29
designation
representation of a concept (3.2.3) by a sign which denotes it

[FOURCE: ISO 1087-1:2000, 3.4.1]

.2.10
ntity
ny concrete or abstract thing that exists, did exist, or might exist, including assdc¢iations among these
things

Note 1 to entry: An entity exists whether data about it are available or not.
HXAMPLE A person, object, event, idea, process, etc.

3211
gssential characteristic
haracteristic (3.2.2) which is indispensable to understanding@a concept (3.2.3)

Q

SOURCE: ISO 1087-1:2000, 3.2.6]

[
3.2.12
axtension

q4terminology> totality of objects (3.2.22) to which a concept (3.2.3) corresponds

[FOURCE: 1SO 1087-1:2000, 3.2.8]
Note 1 to entry: This term has a differentjmeaning in ISO/IEC 11179-3.

3.2.13

eneral concept
ncept (3.2.3) which corresponds to two or more objects (3.2.22), which form a group by rpason of
mmon properties

[FOURCE: I1SO 1087-4:2000, 3.2.3]
ote 1 to entry: Examples of general concepts are ‘planet’, ‘tower’.

2.14
ipdividual concept
ncept (3.2.3) which corresponds to only one object (3.2.22)

[FOURCE: I1SO 1087-1:2000, 3.2.2]

Note 1 to entry: Examples of individual concepts are: ‘Saturn’, ‘the Eiffel Tower’.

3.2.15
intension
<terminology> set of characteristics (3.2.2) which makes up the concept (3.2.3)

[SOURCE: ISO 1087-1:2000, 3.2.9]

3.2.16
metadata
data (3.2.6) that defines and describes other data

© ISO/IEC 2015 - All rights reserved 3
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3.2.17

metadata item
instance of a metadata object (3.2.18)

3.2.18

metadata object
object type defined by a metamodel (3.2.20)

3.2.19

metadata registry

MDR
informa

3.2.20

metamaodel

data md

ontologifes, etc

3.2.21
name
designat]

3.2.22
object
anythin

[SOURC

Note 1 t
conversi

3.2.23
registry
metada]

3.2.24
registry
metamo

3.2.25

terminglogical system

concept

3.3 Al

3.3.1
adminis
registry

Fion system for registering metadata (3.2.16)

del (3.2.7) that specifies one or more other models, such as data models, process models,

ion (3.2.9) of an object (3.2.22) by a linguistic expression

b perceivable or conceivable

E: 1SO 1087-1:2000, 3.1.1]

<)

entry: Objects may also be material (e.g., an engines@’sheet of paper, a diamond), immaterial (e.g.,
n ratio, a project plan), or imagined (e.g., a unicorn).

item
a item (3.2.17) recorded in a metadata registry (3.2.19)

y metamodel
el (3.2.20) specifying a metadata registry (3.2.19)

bystem (3.2.4) with.designations (3.2.9) for each concept (3.2.3)

phabeticallist of terms used in the metamodel

terediitem
item(3.2.23) for which administrative information (3.3.2) is recorded

Note 1 to entry: This entry is defined more generally than it is in ISO/IEC 11179-3.

3.3.2

administrative information
<metadata registry> information about the administration of an item in a metadata registry (3.2.19)

EXAMPL

E creation date, last change date, origin, change description, explanatory comment

© ISO/IEC 2015 - All rights reserved
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3.3.3

administrative status

designation (3.2.9) of the status in the administrative process of a registration authority (3.3.25) for
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.

3.34

classification scheme
escriptive information for an arrangement or division of objects (3.2.22) into groups based o1 criteria
sjuch as characteristics (3.2.2), which the objects have in common

Note 1 to entry: A classification scheme is a concept system used for classifying some objects.

I

XAMPLE Origin, composition, structure, application, function, etc.

3.5

lassification scheme item

SI

em of content in a classification scheme (3.3.4)

il el e B S0

=z

ote 1 to entry: This may be a node in a taxonomy or ontology, a term in a\thesaurus, etc.

.3.6

onceptual domain
D

pncept (3.2.3) whose meaning is expressed as an enumerated set and/or a description of subprdinate
oncepts, which are value meanings (3.3.32)

Q O M~6

Note 1 to entry: This definition is more general than‘the one specified in ISO/IEC 11179-3.

3.3.7
gontext
dircumstance, purpose, and perspective under which an object (3.2.22) is defined or used

Note 1 to entry: The definition is not-the same as in 11179-3. The term is used in this part of ISO/IEC|11179 as
defined here.

3.3.8

data element

DE

Unit of data (3.2.6)-that is considered in context (3.3.7) to be indivisible

SOURCE: ISOAEC 15944-1:2011, 3.16]

hat a data element considered indivisible in one context (e.g., telephone number) may be divisible if} another

Note 1 to entry: The definition states that a data element is “indivisible” in some context. This means it i§ possible
t
cpntext'(e.g., country code, area code, local number).

3.39

data element concept

DEC

concept (3.2.3) that is an association of a property (3.3.21) with an object class (3.3.18)

Note 1 to entry: A data element concept is implicitly associated with both the property and the object class whose
combination it expresses.

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

Note 3 to entry: A data element concept may also be associated with zero or more data elements each of which
provides representation for the data element concept via its associated value domain.

© ISO/IEC 2015 - All rights reserved 5
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3.3.10
datatype
set of distinct values, characterized by properties of those values and by operations on those values

[SOURCE: ISO/IEC 11404:2007, 4.11]

3.3.11

described conceptual domain

conceptual domain (3.3.6) that is specified by a description or specification, such as a rule, a procedure,
or arange (i.e., interval)

3.3.12

describpd conceptual domain description
descriptiion or specification of a rule, reference, or range for a set of all value meanings (3.3.32) 'for thee
conceptyal domain (3.3.6)

3.3.13
describpd value domain
value doain (3.3.31) that is specified by a description or specification, such as arule, a procedure, or
range (ije., interval)

3.3.14
describpd value domain description
descriptfion or specification of a rule, reference, or range for a set of all permissible values (3.3.20) for thie
value donain (3.3.31)

3.3.15
dimensjonality
set of equivalent units of measure (3.3.29)

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

<

=2

Note 2 tolentry: The equivalence defined here forms an equivalence relation on the set of all units of measure. Eac
equivalence class corresponds to a dimensionality. The units of measure “temperature in degrees Fahrenheit
and “temperature in degrees Celsius” have the same dimensionality, because:

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

b) the sane operations can héperformed on both values.

Note 3 td entry: The units pf measure “temperature in degrees Celsius” and “temperature in degrees Kelvin” d
not belorjg to the samédimensionality. Even though it is easy to convert quantities from one unit of measure f
the other (°C = °K _~273.15 and °K = °C + 273.15), the characterizing operations in Kelvin include taking ratio
whereas|this is not\the case for Celsius. For instance, 20° K is twice as warm as 10° K, but 20° C is not twice 3
warm as|10° C§

JTO O

%)

Note 4 tolentry: Units of measure are not limited to physical categories. Examples of physical categories are: linedr
measure, area, volume, mass, velocity, time duration, and temperature. Examples of non-physical categories are:
currency, quality 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
comparable quantities have the same dimensionality. ISO 80000-1 calls these “quantities of the same kind”.

Note 6 to entry: ISO 80000-1 specifies physical dimensions (e.g., length, mass, velocity). This part of ISO/IEC 11179

also permits non-physical dimensions (e.g., value dimensions such as: currency, quality indicator). The present
concept of dimensionality equates to what ISO 80000-1 calls Dimensional Product, rather than to Dimension.

6 © ISO/IEC 2015 - All rights reserved
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3.3.16
enumerated conceptual domain
conceptual domain (3.3.6) that is specified by a list of all its value meanings (3.3.32)

Note 1 to entry: No ordering of the value meanings is implied.

3.3.17
enumerated value domain
value domain (3.3.31) that is specified by a list of all its permissible values (3.3.20)

Note Tto entry: No ordering o1 the permissible values 1s 1implied.

3.3.18

gbject 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

3.3.19

grganization

unique framework of authority within which a person or persons.act; or are designated to act,
tpwards some purpose

[FOURCE: ISO/IEC 6523-1:1998, 3.1]

3.3.20

pgermissible value

designation (3.2.9) of a value meaning (3.3.32)

Note 1 to entry: A permissible value may be associated with one or more enumerated value domains.
Note 2 to entry: As a designation, the value is the sign and the value meaning is the concept.

3.3.21

property

dharacteristic (3.2.2) common to all members of an object class (3.3.18)

3.3.22

registrar

representative of a registration authority (3.3.25)

3.3.23

riegistration

q4generic>inclusigmof an item in a registry

3.3.24

registration

4metadataTegistry> inclusion of a metadata item (3.2.17) in a metadata registry (3.2.19)
3.3:25

registrationautherity

RA

organization (3.3.19) responsible for maintaining a register

3.3.26

registration authority identifier

RA identifier

identifier (3.1.3) assigned to a registration authority (3.3.25)

3.3.27

registration status

designation (3.2.9) of the status in the registration life-cycle of an administered item (3.3.1)
© ISO/IEC 2015 - All rights reserved 7
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3.3.28
representation class
classification of types of representations

3.3.29
unit of measure
actual units in which the associated values (3.3.30) are measured

Note 1 to entry: The dimensionality of the associated conceptual domain must be appropriate for the specified
unit of measure.

3.3.30
value
<ISO 704> sign, used to represent data (3.2.6)

Note 1 tgentry: A value is a sign as used in ISO 1087:2000 and ISO 704:2009.
Note 2 to entry: A value may be a character string, bitmap, or some other symbol.
Note 3 tgentry: This definition is more general than the one specified in ISO/IEC 1117953,

3.3.31
value dpmain
VD
set of peymissible values (3.3.20)

Note 1 tolentry: The permissible values in a value domain may either be enumerated or expressed via a description.

3.3.32
value meaning
<ISO 704> property

Note 1 tgentry: ISO 704 and ISO/IEC 11179 use the term property to mean different ideas.
Note 2 tgentry: This definition is more general thanthe one specified in ISO/IEC 11179-3.

3.3.33
version
unique Version identifier (3.1.3) of the‘administered item (3.3.1)

3.4 Specific terms usedin ISO/IEC 11179-6

3.4.1
stewardship
<metadgta> responsibility for the maintenance of administrative information (3.3.2) applicable to one
or moreladministered items (3.3.1)

Note 1 td entry: The responsibility for the registration of metadata may be different from the responsibility fd
stewardghip-of metadata.

—

3.4.2

stewardship organization

Sto

organization (3.3.9) that maintains stewardship (3.4.1) of an administered item (3.3.1)

Note 1 to entry: In the second edition of ISO/IEC 11179-6, this was called responsible organization.

3.4.3

submission organization

submitting organization

SuO

organization (3.3.9) that submits a metadata item (3.2.17) for registration (3.3.23)
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3.5 Specific terms used in this part of ISO/IEC 11179

3.5.1
data construct
object (3.2.22) a metadata item (3.2.17) describes

Note 1 to entry: Individual data elements, value domains, data element concepts, conceptual domains, object
classes, and properties are data constructs.

3.5.2
uantity
ermissible value (3.3.20) associated with a unit of measure (3.3.29)

Theory of terminology

his clause describes the concepts from the theory of terminology that arxe“used in this| part of
IBO/IEC 11179. They are mostly taken from ISO 704 and ISO 1087-1. They provide the background and a
ore thorough explanation of the theory of terminology.

Ih the theory of terminology, an object is something conceivable or perceivable. Concepts ar¢ mental
nstructs, units of thought, or units of knowledge created by a unique combination of characteristics.
oncepts are organized or grouped by characteristics, which are also concepts. Any concept fnay be a
aracteristic; being a characteristic is a role for a concept. Essential characteristics are indispensable

tp understanding a concept, and they differentiate them,<&£hough which characteristics are ¢ssential
epends on context. For instance, the concept person{has sex, age, marital status, edycational
tainment, and race/ethnicity as essential characteristics in demography; however, it has ngme, sex,
ate/time of birth, height, weight, and mother’s nanie as essential characteristics in a birth|{records
slystem. For zoology, the essential characteristics(ef a person are different still. Other charagteristics
re inessential. The sum of characteristics for aiconcept is called its intension. The totality of ¢bjects a
doncept corresponds to is its extension.

Ih natural language, concepts are expréssed through definitions, which specify a unique iptension
and extension.

A designation (term, appellation,‘or symbol) is the representation of a concept by a sign, which d¢notes it.

bject that corresponds toit! That is, a general concept has two or more objects in its extension, and an

A general concept has twdtor more objects that correspond to it. An individual concept|has one
g
individual concept has-ene object in its extension.

A concept system-isset of concepts structured according to the relations among them. A terminplogical
slystem is a conCept system with designations for each concept.

L

Metadata

3.1+ General

For ISO/IEC 11179 (all parts), metadata is defined to be data that defines and describes other data.
NOTE In general, metadata is 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 11179-3 is general. It is a representation of the human understanding of the metadata

© ISO/IEC 2015 - All rights reserved 9


https://standardsiso.com/api/?name=ad9d00d5d812edee6d8d8fcfe5231792

ISO/IEC 11179-1:2015(E)

needed to describe data constructs, including the relationships that exist among that 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.

5.2 Concepts

5.2.1 eneral

Several flata constructs used in ISO/IEC 11179 are concepts. They are data element concept, objectclass,
property, conceptual domain and value meaning. These are discussed in more detail in 5.3 and '5!5.

The senpantics of data come from the concepts used in their descriptions. The meanings of all thie
concept$ used to describe a datum are combined into a story, sometimes called a fact. This is equivalern]t
to the infformation conveyed by some datum.

As ISO/IEC 11179-5 describes, the names for data elements, which may conveySeme of the semantigs
of their junderlying data, can be constructed from the designations of their gonstituent concepts. S¢,
for som¢ datum, the story it conveys might be written as “The temperature in Washington, DC at t

bottom Jof the Washington Monument on 14 June 2013 at 1600 ET was 78 °F”. The designations qf
concept$ (temperature; Washington, DC; Washington Monument, 1600 ET, and 78 °F) are intersperse(d
with English words to create a sentence, which contains the story.

Finally, the relationships some concepts have with others, as defined in a concept system, add semantic
to data.|For instance, the concept of a temperature measurement is different if it is a measure of th
kinetic activity of molecules of air in some location ondarth versus a measure of ambient infrare
radiatiop in inter-planetary space between Jupiter and\Saturn. In both cases, instances of temperatur
are ultirhately measures of infrared radiation, but they are obtained far differently. The temperature
air is dirjectly determined by the motion of molecules. There are far too few molecules in inter-planetar
space fof the same kind of measurement to be mieaningful. A different sort of measurement is requireq

<~ o VR o I 7Y

5.2.2 anagement

Looking|across all the data elements found in an organization or across organizations, one finds many
concept$ that are the same. For instance, in statistical survey organizations, data are collected and
estimat¢s produced for some popilation. But surveys are often conducted on a regular basis - monthly,

same pojpulation, each for.its-own specialized purpose. A similar situation applies in a scientific research
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inhibitofy.-to, store one concept multiple times. If the same concept is used to describe many da]
elementk, déscribe it once and re-use it.

5.3 Fundamental model of data elements

For the purposes of ISO/IEC 11179 (all parts), a data element comprises two parts:
— Data element concept,

— Value domain.

A data element concept also comprises two parts:

— Object class,
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— Property.

Figure 1 illustrates the fundamental model of data elements.

Object Class

Property

=z

OTE In Figure 1, if a Region B is contained within the bo@ry of a Region A, then the Region A cpmprises
he Region B (and possibly others).
N\
QO

Figure 1 — Fundamental, iQi@mal model of a data element
S

ot

he totality of objects for which we wish to(¢ollect and store data is the extension of an objgct class.
bject classes are concepts, and they cor eﬁpond to the notions embodied in classes in object-priented
hodels and entities in entity-relations models. Examples are cars, persons, households, enjployees,
bbs, and orders. Properties are what'humans use to distinguish or describe object classes. They are
haracteristics, not necessarily ahtial ones, of the object class and form its intension. They|are also
oncepts, and they correspond-to the notions embodied in attributes (without associated dafatypes)
N object-oriented or entit s&ationsbip models. Examples of properties are colour, model, fex, age,
hcome, address, salary ({éce.

n object class may@ general concept. This happens when the totality of objects correspoEding to

ekl ekl @ N @ Tl Blan W

he object class o or more members. The examples in the previous paragraph are of this type.
ecord level d re described this way. On the other hand, an object class may be an individual
oncept. Thi pens when the totality of objects corresponding to the object class has one member.
n examp, concept corresponding to a single object, such as “the collection of all persons”.[Another
xampl ‘the collection of service sector establishments”. Aggregate data are described this way.
xa of properties for these object classes are average income or total earnings, respectively.

O e ot N

It &mportant to distinguish an actual object class or property from its name. This is the digtinction
between concepts and their designations. Object classes and properties are concepts; their names are
designations. Complications arise because people convey concepts through words (designations), and
it is easy to confuse a concept with the designation used to represent it. For example, most people will
read the word income and be certain they have unambiguously interpreted it. But, the designation
income may not convey the same concept to all readers, and, more importantly, each instance of income
may 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 may be more easily expressed in one language than in another. The
German word Gétterddmmerung has no simple English equivalent, for instance.
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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 may have the set of non-negative integers (with units of dollars) in Arabic numerals
as a set of valid values. This is its value domain. The scaled datatype is appropriate for this situation (see
ISO/IEC 11404:2007, 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 DEC country of person’s birth
as an example 1SQ 3166-1:2013 contains seven different representations for countries of the world.
Each ong of these seven representations contains a set of values that may be used in the value domaip
associated with the DEC. Each one of the seven associations is a data element. For each representatio
of the d3ta, the permissible values, the datatype, and possibly the units of measure, are altered:

-

See ISOfIEC/TR 20943-1 for details about the registration and management of descriptions of datp
elementp.

5.4 Data elements in data management and interchange

o

Data elgments appear in two basic situations: in databases and in messageS:\Databases are rendere
either iy memory or in files stored separately. Data elements are the fimdamental units of data a
organizjtion manages, therefore they must be part of the design of databases within the organizatio!
and all messages the organization builds to communicate data to other organizations.

> =

Within the organization, databases are composed of records, segments, tuples, rows within tables, etq.
which are composed of data elements. The data elements theniselves contain various kinds of data tha
include ¢haracters, images, sound, etc.

<

(s

When the organization needs to transfer data to dnother organization, data elements are thie
fundamental 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 haye to be the same across organizations(So, the common unit for transferring data and related
information is the data element.

5.5 Fuyndamental model of value domains
Figure 7 illustrates the fundamental’model of value domains.

Avalue|domain is a set of permissible values. A permissible value is the association of some value and
the meaping for that value(TFfie associated meaning is called the value meaning. A value domain is the
set of vallid values for oné-or more data elements. It is used for validation of data in information systems
and in data exchange, It/is also an integral part of the metadata needed to describe a data element. In
particulpr, a value domain is a guide to the content, form, and structure of the data represented by
data elenent.
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0.*
CONCEPTUAL 1 0.* VALUE
DOMAIN DOMAIN o
CUNULULEF 1 UAL VALUL
DOMAIN DOMAIN
Z> Non-exclusive subtypes Z> Nonzexclusive suptypes
I | I I
ENUMERATED DESCRIBED ENUMERATED DESCRIBED
CONCEPTUAL CONCEPTUAL VALUE DOMAIN VALUE
DOMAIN DOMAIN DOMAIN
ENUMERATED
1.* VALUE 1 PERMISSIBLE | 1.* ENUMERATED
CONCEPTUAL MEANING VALUE | __|VALUEDOMAIN
DOMAIN 1.* 0.* 0.*

Figure 2 — Fundamental model of value domains

Value domains come in two (non-exclusive)sub-types:

— Enumerated value domain,

— Described value domain.

An enumerated value domain® contains a list of all its permissible values. A described value| domain
i$ specified by a descriptien. The described value domain description describes precisely which
fdermissible values belengand which do not belong to the value domain. An example of a description is the
ghrase “Every real niunber greater than 0 and less than 1 represented as decimals in Arabic nurherals”.
A
t
1

conceptual domain is a set of value meanings. Each value domain is linked to a conceptual dpmain in
he followingway: the value meaning from each permissible value in the value domain is one of the value
heaningsin‘the linked conceptual domain. The intension of a conceptual domain is its value mleanings.
any value’ domains may be linked to the same conceptual domain, but a value domain is asgsociated
ith, one conceptual domain. Conceptual domains may have relationships with other conceptual
domains, so it is possible to create a concept system of conceptual domains. Value domains npay have

S, R sl a1 - I DU I C PN PR, A ISP, NI - o eofsets

VvV U vdlutT UU d 'AY 1T UVIUC d CVVU U dpLlu C C U

etatio v ;
of related value domains and their associated concepts.
Conceptual domains, too, come in two (non-exclusive) sub-types:
— Enumerated conceptual domain,

— Described conceptual domain.

The value meanings for an enumerated conceptual domain are listed explicitly. This conceptual domain
type corresponds to the enumerated type for value domains. The value meanings for a described
conceptual domain are expressed using a rule, called a described conceptual domain description.
Thus, the value meanings are listed implicitly. This rule describes the meaning of permissible values in

© ISO/IEC 2015 - All rights reserved 13


https://standardsiso.com/api/?name=ad9d00d5d812edee6d8d8fcfe5231792

ISO/IEC 11179-1:2015(E)

a described value domain. An example of a description is the phrase “Every real number greater than 0
and less than 1”. This conceptual domain type corresponds to the described type for value domains. See
ISO/IEC/TR 20943-3 for detailed examples.

A unit of measure is sometimes required to describe data. If temperature readings are recorded in
a database, then the temperature scale (e.g., Fahrenheit or Celsius) is necessary to understand the
meaning of the values. Another example is the mass of rocks found on Mars, measured in grams.
However, units of measure are not limited to physical quantities, as currencies (e.g., US dollars, Euros,
British pounds) and other socio-economic measures are units of measure, too.

(i

Some uiits of measure are equivalent to each other in the following sense: Any quantity in one un
of measjure can be transformed to the equal quantity in another unit of measure. All equivalen
units ofl| measure are said to have the same dimensionality. For example, currencies all lave t
same dijnensionality. Measures of speed, such as miles per hour or meters per second, have‘the sa
dimensipnality. Two units of measure that are often erroneously seen as having the same dihiensionalitly
are pounds (as in weight) and grams. A pound is a measure of force, and a gram is a measure of mass.

[

A unit of measure is associated with a value domain, and the dimensionality is-associated with the
conceptpial domain.

Some vilue domains contain very similar values from one domain to-anéther. Either the values
themselyes are similar or the meanings of the values are the same. When these similarities occur, thie
value dgmains may be in the extension of one conceptual domain. The following examples illustrate
this and|the other ideas in this sub-clause:

EXAMPLE 1  Similar described value domains

Conceptual domain name: Probabilities

Conceptual domain definition: Real numbers greater than 0 and less than 1.

Value domain name (1):Probabilities - 2 significant digits

Value domain description: All real numbers greater than 0 and less than 1 expressed in Arabic decimal numeral}
and reprjesented with 2-digit precisipn:

Unit offmeasure precision: 2 digits to the right of the decimal point

Value domain name {2):Probabilities - 5 significant decimal digits

Value domain-description: All real numbers greater than 0 and less than 1 expressed in Arabic decimal numeralg
and repijesefited with 5-digit precision.

Unit of measure precision: 5 digits to the right of the decimal point
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EXAMPLE 2  Similar enumerated value domains

Conceptual domain name: Naturally Occurring Chemical elements

Conceptual domain definition: Chemical elements found in nature

Value domain name (1): Naturally Occurring Element Names

Permissible values:

< Hydrogen, Class of atoms with one proton in the nucleus >

< Helium, Class of atoms with two protons in the nucleus >
< Uranium, Class of atoms with 92 protons in the nucleus >

Value domain name (2): Naturally Occurring Element Symbols

Permissible values:

<H, Class of atoms with one protérnin the nucleus >
< He, Class of atoms with two protons in the nucleus >
<U, Class of atoms.with 92 protons in the nucleus >

Hvery value domain represents two kinds of concepts: data element concept (indirectly) and copceptual
domain (directly). The Data Element Concept is the concept associated with a data element. The value
domain is part of the . tepresentation for the data element, and, therefore, indirectly represents|the data
element concept, too/However, the value domain is directly associated with a conceptual domain, so
represents thatconcept, independent of any data element.

See ISO/IECY{IR 20943-3 for detailed examples about the registration and management of value domains.

3.6 . Fundamental model of concept systems

Harthe purposes of IQO/IF‘(‘ 11179 [nll pnrfc) a classification scheme is a concept system int bnded to
classify objects. It is organized in some specified structure, limited in content by a scope, and designed
for assigning objects to concepts defined within it. Concepts are assigned to an object, and this process
is called classification. The relationships linking concepts in the concept system link objects that the
related concepts classify. In general, any concept system is a classification scheme if it is used for
classifying objects.

Figure 3 illustrates the fundamental model of concept systems.

Concept systems consist of concepts and relations among the concepts. The relations are a kind of
concept, and they are types for the relationships that are established among particular sets of concepts.
In ISO/IEC 11179-3, the relationships between concepts in a concept system are called links. Concept
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systems, and classification schemes in particular, can be structured in many ways. The structure is
defined by the types of relationships that may exist between concepts.

A special kind of concept system is a relationship system. The statement “a set of N objects is classified
by an n-ary relation” means that the N objects have a relationship among them of the given relationship
type, where the relationship of that type takes N arguments.

The content scope of the classification scheme circumscribes the subject matter area covered by the
classification scheme. The scope of the classification scheme is the broadest concept contained in the
concept system of the scheme. It determines, theoretically, whether an object can be classified within
that scheme or not.

E3
0. CONCEPT RELATION
SYSTEM
1
scope
1.%
1 1.*
CONCEPT LINK

Figure 3 — Fundamental model of concept systems

A classification scheme can be used\for the purpose of linking concepts to objects. In a particular
classifichtion scheme, the linked ¢oncepts together with other concepts related to each linked concegt
in the sqgheme provide a conceptual framework in which to understand the meaning of the object. Thie
framew¢rk is limited by the scope of the classification scheme.

A concept system may (e represented by a terminological system. The designations are used tp
represent each of the-Cencepts in the system and are used as keywords linked to objects for searching,
indexing, or other purposes.

6 Metadata registries

6.1 General

Metadata are also data, so metadata might be stored in a database. A database of metadata that
supports the functionality of registration is a metadata registry (MDR). A conceptual model of an
MDR for describing data is provided in ISO/IEC 11179-3. The requirements and procedures for the
ISO/IEC 11179 aspects of registration are described in ISO/IEC 11179-6. For actual metadata registries,
there may be additional requirements and procedures for registration, which are outside the scope
of this International Standard. Rules and guidelines for providing good definitions and developing
naming conventions are described in ISO/IEC 11179-4 and ISO/IEC 11179-5, respectively. The role of
classification is described in ISO/IEC 11179-2. Recommendations and practices for registering data
elements are described in ISO/IEC/TR 20943-1. Recommendations and practices for registering value
domains are described in ISO/IEC/TR 20943-3.
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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. Depending on requirements, the registry item may further be identified,
named, classified, registered and/or administered. See ISO/IEC 11179-3:2013, 5.5 for details.

NOTE In common parlance, registering a metadata item describing a data construct is known as registering
that data construct. Actually, 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 motorjvehicles,
not the descriptions.

o

.2 Overview model for an ISO/IEC 11179 MDR

The conceptual model for an ISO/IEC 11179 MDR contains two main parts: the conceptual leve] and the
representational (or syntactical) level. The conceptual level contains the classes for the data| element
doncept and conceptual domain. Both classes represent concepts. The representational level fontains
the classes for data element and value domain. Both classes represent containers for data valueg.
(lause 5 contains descriptions of each of the classes represented in&igure 4.
EL‘;;‘E‘NT 0.* CONCEPTUAL
DOMAIN
CONCEPT 0.*
1 1
CONCEPTUAL LEVEL
REPRESENTATIONAL LEVEL
0.* 0.*
DATA 0.* VALUE
ELEMENT 1 DOMAIN

Figure 4 — Overview model for ISO/IEC 11179 Metadata Registry

ol

iguré4represents several fundamental facts about the four classes:

-+ <A data element is an association of a data element concept and a representation (pri narily a
value domain);

— Many data elements may share the same data element concept, which means a DEC may be
represented in many different ways;

— Data elements may share the same representation, which means that a value domain can be reused
in other data elements;

— Value domains do not have to be related to a data element and may be managed independently;

— Value domains that share all the value meanings of their permissible values are conceptually
equivalent, so share the same conceptual domain;
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