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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of

ISO or

IEC participate in the development of International Standards through technical committees

establish
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—  Part

ed Dby the respective organization to deal with particular fields or technical activity. 15O and lE
committees collaborate in fields of mutual interest. Other international organizations, governmental
governmental, in liaison with ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,\Part 2.
h task of the joint technical committee is to prepare International Standards. ‘Draft International
s adopted by the joint technical committee are circulated to national bodies for.voting. Publication ds

ational Standard requires approval by at least 75 % of the national bodies casting a vote.

is drawn to the possibility that some of the elements of this documentimay be the subject of patent
O and IEC shall not be held responsible for identifying any or all suchpatent rights.

11179-1 was prepared by Technical Committee ISQIEC JTC 1, Information technolog)

bnd edition cancels and replaces the first edition (ISO/IEC 11179-1:1999), which has been technically

[W)

11179 consists of the following parts, under ¢dhe general title Information technology — Metadat
(MDR):

1: Framework

2: Classification

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

5: Naming and.dentification principles

6: Registration

© ISO/IEC 2004 — All rights reserved
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Introduction

ISO/IEC 11179 - Metadata registries (MDR), 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.

Tlhe 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, acress organizations
—+ Management of the components of data

—+ Re-use of the components of data

BO/IEC 11179 is six part standard. Each part is devoted fo.addressing a different aspect of the negds listed
bove. The parts and a short description follow:

Q

—+ Part 1 — Framework — Contains an overview of the standard and describes the basic concepts
—+ Part 2 — Classification — Describes how to'manage a classification scheme in a metadata registry

—+ Part 3 — Registry metamodel and basic attributes — Provides the basic conceptual model, incliding the
basic attributes and relationships;.for a metadata registry

—+ Part4 — Formulation of data definitions — Rules and guidelines for forming quality definitions| for data
elements and their compenents

—+ Part5 — Naming and identification principles — Describes how to form conventions for nanjing data
elements and their,cOmponents

—+ Part6 — Registration — Specifies the roles and requirements for the registration procegs in an
ISO/IEC. 11179 metadata registry

benerally;»descriptive data is known as metadata. That is, metadata is data that is used for describjng other
ata{ As the use of the term has evolved, metadata now refers, generally, to data that is used for describing
ome other objects. We limit the scope of the term as it is used here in ISO/IEC 11179 to descriptions of
ata=themore traditiomat use of theterm:

DO 0O

An MDR is a database of metadata that supports the functionality of registration. Registration accomplishes
three main goals: identification, provenance, and monitoring quality. Identification is accomplished by
assigning a unique identifier (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 manages the semantics of data. Understanding data is fundamental to its 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.

© ISO/IEC 2004 — All rights reserved \
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MDR's 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 identify situations where similar or identical names are in
use for administered items that are significantly different in one or more respects.

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
semantids are further divided into contextual and symbolic types.

The confextual semantics are described by the data element concept (DEC). The DEC describes theKinds ¢f
objects fpr which data are collected and the particular characteristic of those objects being measured. T
symbolid semantics are described by the conceptual domain (CD). A CD is a set of categories, not
necessairily finite, where the categories represent the meaning of the permissible values in a_value domain|-
the allowled values for a data element.

The nanes, definitions, datatype, and related objects that are associated with a particular object in an MD
give that|object meaning. The depth of this meaning is limited, because names and definitions convey limit
informatipn about an object. The relationships that object has with semantically\related objects in a regist
provides|additional information, but the additional information is dependent on*hew many semantically relat
objects there are.

The repfesentational component is about the permitted values a-data element may use. Each valu
corresponds to one of the categories in the CD. The set of these.pérmitted values is called a value doma
(VD). A NVD specifies all the values that are allowed either through“an enumeration, a rule, or a combination ¢f
these. The computational model the values follow is given by their datatype.

The semantic and representational components are described through attributes contained in the conceptudl
model of a metadata registry as specified in ISOAEC 11179-3. A metadata registry that conforms
ISO/IEC|11179 can describe a wide variety of data. ~In fact, the attributes described in ISO/IEC 11179-3 a
data eleents, and they can be registered in an ISO/IEC 11179 metadata registry. Moreover, any set
descriptqrs or metadata attributes may be interpreted as data elements and registered in the metadat
registry.

[V

There arg two main consequences to this:

— The|metadata registry can describe itself

— Metadata layers or levelsZare not defined in ISO/IEC 11179
As a resllt, ISO/IEC #1179 is a general description framework for data of any kind, in any organization, and
for any purpose. This standard does not address other data management needs, such as data models,

applicatipn specifications, programming code, program plans, business plans, and business policies. These
need to e addressed elsewhere.

The incrgased use of data processing and electronic data interchange heavily relies on accurate, reliableg,
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. To guarantee this shared view, a number of
basic attributes has to be defined.

vi © ISO/IEC 2004 — All rights reserved
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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 "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 FDI-messages for data interchange

—+ maintenance of metadata registries
—+ data management
—+ dictionary design

—+ dictionary control

use of information processing systems

juu]

asic 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

Basic does not imply that all attributes specified in ISO/IEC 11179-3 are required in all cases. Distfjnction is
made between those attributes that are mandatory, conditional, or optional.

© ISO/IEC 2004 — All rights reserved vii
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INTERNATIONAL STANDARD ISO/IEC 11179-1:

2004(E)

Information technology — Metadata registries (MDR) —

Part 1:
Framework

.

-

Scope

BO/IEC 11179 specifies the kind and quality of metadata necessary to describe“data, and it spe
anagement and administration of that metadata in a metadata registry (MDR)..JIt applies to the fo
data representations, concepts, meanings, and relationships between them.to be shared among p¢g
achines, independent of the organization that produces the data._(lt)does not apply to the
ppresentation of data as bits and bytes at the machine level.

= = o= 4 N S e —

)

E[ ISO/IEC 11179, metadata refers to descriptions of data. ISO/IEC 11179 does not contain 3

eatment of metadata. This part of ISO/IEC 11179 provides the means for understanding and assoc

Normative references
he following referenced documents are indispensable for the application of this document. F
pferences, only the edition cited applies.. For undated references, the latest edition of the rg
ocument (including any amendments) applies.

50 704:2000, Terminology work —Principles and methods
50O 1087-1:2000, Terminology.work — Vocabulary — Part 1: Theory and application

BO/IEC 11179 (all parts), Information technology — Metadata registries (MDR)

Terms and definitions

Cifies the
mulation
ople and
physical

general
ating the

dividual parts and is the foundation for a conceptual understanding of metadata and metadata regisfries.

or dated
ferenced

Hor the purposes of this document, the following terms and definitions apply.

3.1 « Definitions of modeling constructs

This sub-ctause defines the modeting constructs used-imthis part of t1SOAEC+1+179:

311

attribute

characteristic of an object or entity

3.1.2

class

description of a set of objects that share the same attributes, operations, methods, relationships, and
semantics

[

SO/IEC 19501-1:2001, 2.5.2.9].

© ISO/IEC 2004 — All rights reserved
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3.1.3
identifie

r (in Metadata Registry)

sequence of characters, capable of uniquely identifying that with which it is associated, within a specified

context

NOTE A name should be used as an identifier because it is not linguistically neutral.
314

relationship

connection among model elements

[ISO/IEC

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

This su
ISO/IEC

3.2.1
basic at
attribute

3.2.2

characteristic

abstracti
NOTE
[ISO 108
3.23
concept
unit of kn

[1SO 108

3.24
concept

set of concepts structured according to the relations among them

[1SO 108

3.2.5

concept
concept
data mo|

19501-1:2001, 2.5.2.36].

p-clause defines terms that have general usage beyond the specific needs "ef' this part of
11179, but are not modeling constructs defined in 3.1.

ribute
of a metadata item commonly needed in its specification

bn of a property of an object or of a set of objects
Characteristics are used for describing concepts.

7-1:2000, 3.2.4].

owledge created by a unique combination-of characteristics

7-1:2000, 3.2.1].

system

7-1:2000, 3.2.11]

ual data model
pual model
del thatrepresents an abstract view of the real world

NOTE

A’conceptual model represents the human understanding of a system

3.2.6
data

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

NOTE

[ISO 238

Data can be processed by humans or by automatic means.

2-1:1993, 01.01.02].

© ISO/IEC 2004 — All rights reserved
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3.27
data model
graphical and/or lexical representation of data, specifying their properties, structure and inter-relationships

3.2.8
definition
representation of a concept by a descriptive statement which serves to differentiate it from related concepts

[ISO 1087-1:2000, 3.3.1].

.2.9
esignation
representation of a concept by a sign which denotes it

[ISO 1087-1:2000, 3.4.1].

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

Q

HXAMPLE A person, object, event, idea, process, etc.
NOTE An entity exists whether data about it are available or not.

[ISO/IEC 2382-17:1999, 17.02.05].

3.2.11
sential characteristic
haracteristic which is indispensable to understandingza concept

[ISO 1087-1:2000, 3.2.6].

totality of objects to which a concept corresponds
[ISO 1087-1:2000, 3.2.8].

OTE This term has a different meaning in ISO/IEC 11179-3.

.2.13
eneral concept
oncept which_corresponds to two or more objects, which form a group by reason of common propefties

OTE Examples of general concepts are 'planet’, 'tower'.

[ISO 1087-1:2000, 3.2.3]

.2.14
individual concept
concept which corresponds to only one object

NOTE Examples of individual concepts are: 'Saturn’, 'the Eiffel Tower'.

[ISO 1087-1:2000, 3.2.2].

© ISO/IEC 2004 — All rights reserved 3
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3.2.15

intension

<termino

logy>

set of characteristics which makes up the concept

[ISO 1087-1:2000, 3.2.9].

3.2.16

metadata
data that defines and describes other data

3.2.17
metadat
instance

3.2.18

metadatp object

object ty,

3.2.19
metadat|
MDR
informati

3.2.20
metamo
data mo|

3.2.21
name
designa

3.2.22
object
anything

NOTE
a project

[ISO 108

3.2.23
registry
metadat

3.2.24
registry
metamo

p item
of a metadata object

pe defined by a metamodel

a registry

bn system for registering metadata

del
del that specifies one or more other data models

ion of an object by a linguistic expression

perceivable or conceivable

Objects may also be material (e.9. an engine, a sheet of paper, a diamond), immaterial (e.g. a conversion ratip,
blan), or imagined (e.g. a unicorn):

7-1:2000, 3.1.1].

item
A item recorded’in a metadata registry

metamodel
del-specifying a metadata registry

3.2.25

terminological system

concept

system with designations for each concept

© ISO/IEC 2004 — All rights reserved
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3.3 Alphabetical list of terms used in the metamodel

This sub-clause provides definitions for terms used in this part of ISO/IEC 11179, which are the names of
metadata objects in the metamodel specified in ISO/IEC 11179-3.

3.31
administered item
registry item for which administrative information is recorded in an administration record

3.3.2
dministration record
llection of administrative information for an administered item

.3.3

dministrative status
esignation of the status in the administrative process of a registration authority ifor handling registration
requests

OTE The values and associated meanings of “administrative status” are determined-by each registration authority.
f. “registration status”.

escriptive information for an arrangement or division of objects<dnto groups based on characteristi¢s, which
the objects have in common

.3.5

lassification scheme item

Sl

m of content in a classification scheme.

OTE This may be a node in a taxonomy or ontology, a term in a thesaurus, etc.
.3.6

onceptual domain

D

t of valid value meanings

OTE The value meanings in a conceptual domain may either be enumerated or expressed via a descrigtion.

rcumstance, plrpose, and perspective under which an object is defined or used

OTE This term has a different meaning in 11179-3.

unit of data for which the definition, identification, representation and permissible values are specified by
means of a set of attributes

3.3.9

data element concept

DEC

concept that can be represented in the form of a data element, described independently of any particular
representation

© ISO/IEC 2004 — All rights reserved 5
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3.3.10

data identifier

DI

unique identifier for an administered item within a registration authority

3.3.11
datatype
set of distinct values, characterized by properties of those values and by operations on those values

[ISO/IEC 11404:1996, 4.11].

3.3.12
dimensipnality
expressipn of measurement without units

NOTE A quantity is a value with an associated unit of measure. 32° Fahrenheit, 0° Celsius, $100°USD, and 10
reams (of| paper) are quantities. Equivalence between two units of measure is determined by the existence of a quantify
preserving one-to-one correspondence between values measured in one unit of measure and values measured in the
other uniff of measure, independent of context, and where characterizing operations are the same. Equivalent units ¢f
measure |n this sense have the same dimensionality. The equivalence defined here forms an¢equivalence relation on tHe
set of all pinits of measure. Each equivalence class corresponds to a dimensionality. The_units’of measure "temperatu

in degregs Fahrenheit" and "temperature in degrees Celsius" have the same dimensionality, because for each valde
measured in degrees Fahrenheit there is a value measured in degrees Celsius with the/same quantity, and vice-versa.
The samg operations may be performed on quantities in each unit of measure. Quantity preserving one-to-orje
corresporldences are the well-known equations C° = (5/9)*(F° - 32) and F° = (9/5)*(C°Y'+ 32.

3.3.13
enumerated conceptual domain
conceptpual domain that is specified by a list of all its value meanings

3.3.14
enumerated value domain
value dgmain that is specified by a list of all its permissible values

3.3.15
international code designator
ICD
identifier of an organization identificatian scheme

NOTE Based on ISO/IEC 6523-1:1998, 3.8.

3.3.16
item identifier
identifief for an item

3.3.17
item regLstration authority identifier
identifier of the-registration authority registering the item

3.3.18
non-enumerated conceptual domain
conceptual domain that is not specified by a list of all valid value meanings

3.3.19

non-enumerated conceptual domain description

description or specification of a rule, reference, or range for a set of all value meanings for the conceptual
domain

3.3.20

non-enumerated value domain
value domain that is specified by a description rather than a list of all permissible values

6 © ISO/IEC 2004 — All rights reserved
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3.3.21

non-enumerated value domain description

description or specification of a rule, reference, or range for a set of all permissible values for the value
domain

3.3.22

object class

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

nique framework of authority within which a person or persons act, or are designated to act)tewards some
urpose

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

.3.24
rganization identifier
identifier assigned to an organization within an organization identification“s¢heme, and unique wjithin that

ny department, service, or other entity within an organization which needs to be identified for information
change

ISO/IEC 6523-1:1998, 3.2].

.3.26

rganization part identifier

PI

identifier allocated to a particular organization part

[ISO/IEC 6523-1:1998, 3.11].

.3.27
rganization part identifier source
urce for the organization part identifier

OTE Based'on ISO/IEC 6523-1:1998, 3.12.
.3.28

ermissible value
préssion of a value meaning allowed in a specific value domain

3.3.29
property
characteristic common to all members of an object class

3.3.30
registrar
representative of a registration authority

3.3.31

registration
relationship between an administered item and the registration authority

© ISO/IEC 2004 — All rights reserved 7
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3.3.32

registration authority

RA

organization responsible for maintaining a register

3.3.33
registration authority identifier
identifier assigned to a registration authority

3.3.34
registration status
designation of the status in the registration life-cycle of an administered item

3.3.35
representation class
classificgtion of types of representations

3.3.36
unit of measure
actual ur]its in which the associated values are measured

NOTE The dimensionality of the associated conceptual domain must be apprepriate for the specified unit ¢f
measure

3.3.37
value
data valuye

3.3.38
value dgmain
VD
set of permissible values

3.3.39
value meaning
meaning|or semantic content of a value

NOTE Given a permissible value;\representation of its value meaning shall be independent of (and shall nt
constrain} the representation of its corfresponding value.

3.3.42
value meaning description
descriptipn of a value meaning

3.343
version
unique versienyddentifier of the administered item

3.4 Specific terms used in this part of ISO/IEC 11179

This sub-clause defines terms that have specific usage in this part of ISO/IEC 11179 and are not used in the
other parts.

3.441
data construct
object a metadata item describes

NOTE Individual data elements, value domains, data element concepts, conceptual domains, object classes, and
properties are data constructs.

8 © ISO/IEC 2004 — All rights reserved
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3.4.2
quantity
value associated with a unit of measure

4 Abbreviations and acronyms

2004(E)

NOTE Some of the abbreviations or acronyms in this section represent terms defined in Clause 3.
CD.-- Conceptual Domain

0OE -- Data Element

OEC -- Data Element Concept

ol -- Data Identifier

HDI -- Electronic Data Interchange

IEC -- International Electrotechnical Commission

ICD -- International Code Designator

1$0O -- International Organization for Standardization

Jrc1 -- Joint Technical Committee 1

MDR -- Metadata Registry

qPI -- Organization Part Identifier

RA -- Registration Authority

gC32 -- ISO/IEC JTC1/Sub-committee 32

8 Theory of terminology.

Tlhe concepts from the theory of terminology that are used in ISO/IEC 11179 shall be in confori
I$O 704 and ISO 1087+T A short description of the necessary theory follows.

In the theory of terminology, an object is something conceivable or perceivable. Concepts ar
constructs, units, of thought, or unit of knowledge created by a unique combination of chara
Goncepts are.organized or grouped by common elements, called characteristics. Essential charag
are indispensable to understanding a concept. Other characteristics are inessential. The
characteristics that constitute a concept is called its intension. The set of objects a concept refer:

mity with

e mental
cteristics.
teristics

sum of
b to is its

extension.

A designation (term, appellation, or symbol) represents a concept.

nsion and

A general concept has two or more objects that correspond to it. An individual concept has one object that

corresponds to it. That is, a general concept has two or more objects in its extension, and an i
concept has one object in its extension.

ndividual

A concept system is set of concepts structured according to the relations among them. A terminological

system is a concept system with designations for each concept.
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6 Metadata

6.1 Concepts

For ISO/IEC 11179, metadata is defined to be data that defines and describes other 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
model. $ome models are very application specific, and others are more general. The model presented-an
describefl in ISO/IEC 11179-3 (Registry metamodel and basic attributes) is general. It is a representation ¢f
the humgn understanding of the metadata needed to describe data constructs, including the-relationships
that exisf among that metadata, and not necessarily how the metadata will be represented in afi application ¢f
an MDR| A model of this kind is called a conceptual model. Conceptual models are meant for people fo
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.

6.2 Fyndamental model of data elements

Figure 1]illustrates the ideas conveyed in this sub-clause. The figure'itself is not normative, but it is used fo
illustrate|the basic ideas.

For the gurposes of ISO/IEC 11179, a data element is composed- of two parts:

— Data element concept — A DEC is concept that can be represented in the form of a data element,
desg¢ribed independently of any particular representation.

— Re;Iesentation — The representation is composed of a value domain, datatype, units of measure (if
neceéssary), and representation class (optienally).

From a ¢lata modeling perspective and for the purposes of ISO/IEC 11179, a data element concept may
composdd of two parts:

— The|object class is a set of.ideas, abstractions, or things in the real world that can be identified wi
expljcit boundaries and meaning and whose properties and behavior follow the same rules

— The|property is a characteristic common to all members of an object class

Object classes are_the things for which we wish to collect and store data. They are concepts, and th
correspond to the\notions embodied in classes in object-oriented models and entities in entity-relationshi
models. | Examples are cars, persons, households, employees, and orders. Properties are what humans u
to distindquishor describe objects. They are characteristics, not necessarily essential ones, of the object class
and forn_its’intension. They are also concepts, and they correspond to the notions embodied in attributgs
(without associated datatypes) in object-oriented or entity-relationship models. Examples of properties are
color, model, sex, age, income, address, or price.

An object class may be a general concept. This happens when the set of objects corresponding to the object
class has two or more members. The examples in the previous paragraph are of this type. Record level data
are described this way. On the other hand, an object class may be an individual concept. This happens
when the set of objects corresponding to the object class has one member. Examples are concepts
corresponding to single objects, such as "the set of persons in the US" or "the set of service sector
establishments in Australia". Aggregate data are described this way. Examples of properties are average
income or total earnings.
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It is important to distinguish an actual object class or property from its name. This is the distinction 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

otterddmmerung has no simple English equivalent.

data element is produced when a representation is associated with a data elementconcept. The
representation describes the form of the data, including a value domain, datatype, representation class
(pptionally), and, if necessary, a unit of measure. Value domains are sets of permissible values| for data
lements. For example, the data element representing annual household income may.have the sgt of non-
egative integers (with units of dollars) as a set of valid values. This is its value domain.

data element concept may be associated with different value domains as“needed to form conceptually

milar data elements. There are many ways to represent similar facts about'the world, but the concept for

hich the facts are examples is the same. Take the DEC country\of person's birth as an gxample.
I$O 3166-1 — Country Codes contains seven different representations for‘countries of the world. Ea¢h one of
these seven representations contains a set of values that may be used in the value domain associated with
the DEC. Each one of the seven associations is a data element. For each representation of the data, the
permissible values, the datatype, the representation class, andpaossibly the units of measure, are altered.

See ISO/IEC 20943-1:2003, Information technology — (Procedures for achieving metadata registry content
consistency — Part 1: Data elements for details about the registration and management of descriptions of
data elements.
DATA ELEMENT CONCEPT DATA ELEMENT
(1:N) (1:N)
N\ N

Object Class Object Class

(1:1) (1:N)/ (1:1)

Property Property

(1:1)

Representation

Tjhis figure'is for informational purposes only. It is not normative.

Figure 1 — Fundamental model for data elements
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6.3 Data elements in data management and interchange

Figure 2 provides a simplified picture to illustrate those situations in which data elements lie. Data elements

appear in databases, files, and transaction sets.

Data elements are the fundamental units of data an

organization manages, therefore they must be part of the design of databases and files within the organization
and all transaction sets the organization builds to communicate data to other organizations.

Within the organization, databases or files are composed of records, segments, tuples, etc., which are

composed of data elements.

characters, images. sound. etc.

The data elements themselves contain various kinds of data that include

When the organization needs to transfer data to another organization, data elements are the fundamental

units that make up the transaction sets.

Transactions occur primarily between databases or files{)but the
structure|(i.e. the records or tuples) of the files and databases don't have to be the same across organizations.

So, the gommon unit for transferring information (data plus understanding) is the data element.

T T
| Database, File, Etc.

Transaction, Exchange Unit, Etc.

~ Class, Tuple, Etc.

| Field,Column, Etc. _|

L~ |

“Database, File, Etc.

<
Data Element
Identifier
Definition
Name

Value Domain
Etc.

~ Character, Image,
I~ Sound, Etc.

——

This figure is for informational purposes only. It is not normative.

6.4 Fundamental model of value domains

Figure 2 — Data elements and other data concepts

Figure 3 illustrates the ideas conveyed in this sub-clause. The figure itself is not normative, but it is used to
illustrate the basic ideas.
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A value domain is a set of permissible values. A permissible value is a combination of some value and the
meaning for that value. The associated meaning is called the value meaning. A value domain is the set of
valid values for one or more data elements. It is used for validation of data in information systems and in data
exchange. lItis also an integral part of the metadata needed to describe a data element. In particular, a value
domain is a guide to the content, form, and structure of the data represented by a data element.

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

— Enumerated value domain — A value domain specified as a list of permissible values (values and their
meanings)

Non-enumerated value domain — A value domain specified by a description

n enumerated value domain contains a list of all its values and their associated meanings: Each Value and
eaning pair is called a permissible value. The meaning for each value is called the value meaning.

non-enumerated value domain is specified by a description. The non-enumerated value|domain
escription describes precisely which permissible values belong and which~do not belong to the value

omain. An example of a description is the phrase "Every real number greatef than 0 and less than 1['.

ach value domain is a member of the extension of a concept, called the.eonceptual domain. A cqnceptual
main is a set of value meanings. The intension of a conceptual domain is its value meanings. Mgny value
omains may be in the extension of the same conceptual domain, but'a value domain is associated|with one
nceptual domain. Conceptual domains may have relationships with other conceptual domains] so it is
ossible to create a concept system of conceptual domains. Yalue domains may have relationships With other
lue domains, which provide the framework to capture the ‘structure of sets of related value domjains and
their associated concepts.

onceptual domains, too, come in two (non-exclusive). sub-types:
Enumerated conceptual domain — A concéptual domain specified as a list of value meanings
Non-enumerated conceptual domain-— A conceptual domain specified by a description

he value meanings for an enumerated conceptual domain are listed explicitly. This conceptual domain type
rresponds to the enumerated: type for value domains. The value meanings for a non-enyimerated
nceptual domain are expressed using a rule, called a non-enumerated conceptual domain description.
hus, the value meanings are listed implicitly. This rule describes the meaning of permissible valuesfin a non-
numerated value domain-This conceptual domain type corresponds to the non-enumerated type [for value
omains. See ISO/IEC_TR 20943-3, Information technology — Procedures for achieving metadatg registry
ntent consistency’~-Part 3: Value domains for detailed examples.

unit of measure’is sometimes required to describe data. If temperature readings are recorded in a fatabase,
then the temperature scale (e.g., Fahrenheit or Celsius) is necessary to understand the meaning of the values.
nother example is the mass of rocks found on Mars, measured in grams. However, units of measurge are not
itedvtorphysical quantities, as currencies (e.g., US dollars, Lire, British pounds) and other socio-¢conomic
edsures are units of measure, too.

Some units of measure are equivalent to each other in the following sense: Any quantity in one unit of
measure can be transformed to the same quantity in another unit of measure. All equivalent units of measure
are said to have the same dimensionality. For example, currencies all have the same dimensionality.
Measures of speed, such as miles per hour or meters per second, have the same dimensionality. Two units
of measure that are often erroneously seen as having the same dimensionality are pounds (as in weight) and
grams. Pounds is a measure of force, and grams is a measure of mass.

A unit of measure is associated with a value domain, and the dimensionality is associated with the conceptual
domain.
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Some value domains contain very similar values from one domain to another. Either the values themselves
are similar or the meanings of the values are the same. When these similarities occur, the value domains
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 non-enumerated 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 represented\with 2-digit
precision.

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

Value domain name (2): Probabilities — 5 significant digits

Value domain description: All real numbers greater than 0 and/ess than 1 represented with 5-digit
precision

Unit of measure precision: 5 digits to the right of the decimal point.

EXAMPLIE 2 — Similar enumerated value domains

Conceptual domain name: Countries ofthe world

Conceptual domain definition: Lists of.current countries of the world represented as names or codes.

Value domain name (1): @ountry codes — 2 character alpha
Permissible values:
<AF, The primar§-geopolitical entity known as "Democratic Republic of Afghanistan">

<AL, The pfimary geopolitical entity known as "People's Socialist Republic of Albania">

<ZW,; The primary geopolitical entity known as "Republic of Zimbabwe">

Value domain name (2): Country codes — 3 character alpha
Permissible values:
<AFG, The primary geopolitical entity known as "Democratic Republic of Afghanistan">

<ALB, The primary geopolitical entity known as "People's Socialist Republic of Albania">

<ZWE, The primary geopolitical entity known as "Republic of Zimbabwe">
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Every value domain represents two kinds of concepts: data element concept (indirectly) and conceptual
domain (directly). The Data Element Concept is the concept associated with a data element. The value
domain is the representation 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 that
concept, independent of any data element.

See ISO/IEC TR 20943-3, Information technology — Procedures for achieving metadata registry content
consistency — Part 3: Value domains for detailed examples about the registration and management of value
domains.

(1:N) (1:N)
CONCEPTUAL (1:N) VALUE
DOMAIN DOMAIN
CONCEPTUAL
DOMAIN VALUE/DOMAIN
f Non-exclusive sub-types ? Non-exclusive sub-types
I I I I
ENUMERATED NON-ENUMERATED ENUMERATED NON-ENUMERATED
CONCEPTUAL CONCEPTUAL VALUE DOMAIN VALUE DOMAIN
DOMAIN DOMAIN
CONCEPTUAL . VALUE . PERMISSIBLE .
DOMAIN (1N MEANING a1 VALUES (N1 VALUE DOMAIN

Tfhis figure is for informational purposés-only. It is not normative.

Figure 3 — Fundamental model for value domains

6.5 Fundamentalsof classification schemes

I

or the purposes of ISO/IEC 11179, a classification scheme is a concept system intended to classifly objects.
{is organized ifi'some specified structure, limited in content by a scope, and designed for assigning gbjects to
pncepts defined within it. Concepts are assigned to an object, and this process is called classificatjon. The
plationships linking concepts in the concept system link objects that the related concepts classify. In general,
ny concept system is a classification scheme if it is used for classifying objects.

Q =T O =

C C S covered by the
classmcatlon scheme The scope of the classmcatlon scheme is the broadest concept contalned in the
concept system of the scheme. It determines, theoretically, whether an object can be classified within that
scheme or not.

Concept systems, and classification schemes in particular, can be structured in many ways. The structure
defines the types of relationships that may exist between concepts, and each classification scheme can be
used for the purpose of linking concepts to objects. In a particular classification scheme, the linked concepts
together with the other concepts related to the linked concept in the scheme provide a conceptual framework
in which to understand the meaning of the object. The framework is limited by the scope of the classification
scheme.
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A concept system may be represented by a terminological system. The designations are used to represent
each of the concepts in the system and are used as key words linked to objects for searching, indexing, or
other purposes.

A special kind of concept system is a relationship system. There, the concepts are relationship types. A
relationship type has N arguments, and it is called an n-ary relationship type. The statement "a set of N
objects is classified by an n-ary relationship type" means that the N objects have a relationship among them of
the given relationship type.

7 Met

7.1 General

Metadata is also data, so metadata may be stored in a database. A database of metadata that supports th
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Clause 6

adata registries

lity of registration is a metadata registry (MDR). A conceptual model of an MDR for describing dat
ed in ISO/IEC 11179-3. The requirements and procedures for the ISO/IECY1179 aspects ¢
bn are described in ISO/IEC 11179-6. For actual metadata registries, there may be addition
ents and procedures for registration, which are outside the scope of ISQAEC 11179. Rules an
s for providing good definitions and developing naming conventions are described in ISO/IEC 11179-
SO/IEC 11179-5, respectively. The role of classification is described in ISO/IEC 11179-2.
endations and practices for registering data elements are described in ISO/IEC TR 20943-1.
endations and practices for registering value domains are described-in ISO/IEC TR 20943-3.

= S50 O

contains metadata describing data constructs. The attributes for describing a particular da
(e.g., data elements) are known, collectively, as a  metadata object. When the attributes a

ng the metadata item (i.e., entering the metadata into the MDR) makes it a registry item. If th
fem is also subject to administration (as in the case of a data element), it is called an administere]

O b T

[

In common parlance, registering a metadata(tem describing a data construct is known as registering that da
Actually, the data construct is not stored(in the MDR, its description is. This is analogous to the registrig
d by governments to keep track of motor.vehicles. A description of each motor vehicle is entered in the registry,
b vehicle itself. However, people say they have registered their motor vehicles, not the descriptions.

[

rerview model for an ISO/IEC 11179 MDR

ceptual model for an ASO/IEC 11179 MDR contains two main parts: the conceptual level and the
tational (or syntacticaljfevel. The conceptual level contains the classes for the data element concept
eptual domain. Both classes represent concepts. The representational level contains the classes fqr
nent and value‘domain. Both classes represent containers for data values.

containssdescriptions of each of the classes represented in Figure 4.
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DATA ELEMENT (N:1) CONCEPTUAL
CONCEPT DOMAIN
CONCEPTUAL
LEVEL
REPRESENTATIONAL
1:N 1:N
LEVEL (1:N) (1:N)
DATA ELEMENT (N:1) VALUE DOMAIN

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

Higure 4 pictorially represents several fundamental facts about the four classes:

—+ A data element is an association of a data element concept.and a representation (primarily| 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 feused 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

—+ Value domains that share 'some of the value meanings of their permissible values are conceptually
related, so share the §amme conceptual domain in the concept system of conceptual domains thgt contain
their respective conceptual domains

—+ Many value démains can share the same conceptual domain

—+ A data element concept is related to a single conceptual domain, so all the data elements sharing the
same‘data element concept share conceptually related representations

=

lany. other facts are not illustrated in Figure 4, but some of these are described in Clause 6. Two [facts not
escribed in Figure 4 are worth stating:

Q.

— Relationships among data element concepts may be maintained in an MDR, which implies that a concept
system of data element concepts may be maintained

— Relationships among conceptual domains may be maintained in an MDR, which implies that a concept
system of conceptual domains may be maintained

Some fundamental issues of registration and administration of metadata in an MDR are described later in this
clause.

© ISO/IEC 2004 — Al rights reserved 17


https://standardsiso.com/api/?name=e8a10fb33a5c9c4b6df122281b50b61c

