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Foreword

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

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.
In the figld of information technology, ISO and IEC have established a joint technical committeey, ISO/IEC JTC 1. Draft

Internatignal Standards adopted by the joint technical committee are circulated to national bodigs-for voting. Publication as an
Internatignal Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention| is drawn to the possibility that some of the elements of this part of ISO/IEC21179 may be the suibject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

Internatignal Standard ISO/IEC 11179-1 was prepared by Joint Technical Committee ISO/IECIaTdZmation technology
Subcominittee SC 3Nata management services

ISO/IEC[11179 consists of the following parts, under the general titfermation technology — Specification and
standardjzation of data elements

— Part|1:Framework for the specification and standardization of.data elements
— Part|2: Classification for data elements

— Part|3: Basic attributes of data elements

— Part|{4: Rules and guidelines for the formulation“of data definitions

— Part|5: Naming and identification principles for data elements

— Part|6: Registration of data elements

Annexes|A and B of this part of AISO/IEC 11179 are for information only.
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Introduction
Background

Humans are aware of anything that exists in the natural world through its properties. Data represents the properties of these
things. Specification of data elements, the basic units of data, involves documenting relevant characteristics of each data
element to ensure its representation of the natural world item is consistent and accurate. Data that has been carefully specifie
and standardized greatly enhances its usefulness and shareability across systems and environments. Sharing data involves
ability to locate desired data, retrieve the data, and to exchange the data with others. When data elements are well documen
rieving them from

ipn processing
orld is of vital
b to be improved.

The ptimary data sharing and standardization problems addressed by the development of ISO/IEC 11179 irjclude, but are noi
limited to the following:

. A lack of mechanisms for enabling global data acquisition and interehange, particularly acrgss application
areas;

. Unique global identifiers for standard data elements currently do not exist;

. Documentation of data element characteristics is inadequate to support fully automated sharing of data,

including locating, retrieving, and exchanging the\data;

. There is a lack of uniform guidance for identification, development, and description of data g¢lements;

. Finding and retrieving a specific standard data element among thousands or millions is difficult or
impossible;

. No universal means for organizing standard data elements exists;

. While data is sometimes_standardized within an organization, there are few common data gtandards betweel

organizations;

. Exchange o_f data.among organizations results in a proliferation of customized data interchgnge
representations:

. Data definitions and descriptions are not sufficiently precise to support reuse or multiple usgrs of data;

. Cutrent inventory structures for reducing logical data redundancies are inadequate;

. Global implementation of Electronic Data Interchange (EDI) is impeded by a lack of standafd data elements;

standard data elements are needed for the content of EDI messages.

To facilitate global electronic communications, the International Standards community has been warking diligently to define
an Open Systems Interconnection Environment (OSIE) within which diverse computer hardware and applications could share
information. Standards have been proposed or defined for three (hardware, software, and communications) of the four
(hardware, software, communications, and data) basic components required for open information processing systems. ISO/IE
11179 for data specification, the fourth basic component for open information systems, provides a mechanism for enabling
data to be shared in the OSIE.

For systems to be truly open, data must be portable and shareable within and among these various application environments
which span localized and distributed networks. For data to be shareable, both the users and owners of data must have a
common understanding of its meaning, representation, and identification. To understand the meaning of any data, the
descriptions of the data must be available to the users from, for example, a Data Element Registry. Data must be adequately
described and users must have a convenient way to obtain these descriptions. Data Element Registries provide a way to

© ISO/IEC 1999 — All rights reserved \Y
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organize the content and representation of data elements so that data descriptions are consistently specified and can be easily
located by data designers and users. Uniform specification of data facilitates data retrieval, data exchange, and consistent use
of data throughout the Software Development Life Cycle. The units of information with normalized meanings and formats are
known as "standardized data elements."

Purpose of ISO/IEC 11179
ISO/IEC 11179 describes the standardizing and registering of data elements to make data understandable and shareable. Data

element standardization and registration as described in ISO/IEC 11179 allow the creation of a shared data environment in
much less time and with much less effort than it takes for conventional data management methodologies.

The purgose of ISO/IEC 11179 is to give concrete guidance on the formulation and maintenance of discrete d{ta element
descriptipns and semantic content (metadata) that shall be used to formulate data elements in a consistent, standard manner. It
also proyides guidance for establishing a data element registry.

Although motivated by the desire for the open exchange of data throughout the international communities by ejectronic
informatipn interchanges, ISO/IEC 11179:

L facilitates acquisition and registration of data;
o expedites access and use of data;
L simplifies data manipulation by intelligent software by enablingsmanipulation of data based on

characteristics described by metadata;
o enables the development of a data representation metamodel for CASE tools and repositorieq; and
L facilitates electronic data interchange and datacsharing.

ISO/IEC 11179 benefits the communication of data amongiinformation systems and people:

o within an organization;
o among different organizations;@nd
o crossing all levels of software and hardware, and geographic, organizational and political boupdaries.

Metadata about data elements is stored'in a data element registry. A data element registry supports data sharing with
descriptipns of data. Registration is.the process of documenting metadata to support data shareability. Regisfration should be
carried opt at the data element level to promote and maximize semantic value. ISO/IEC 11179 enables the end user to interpre
the intenfled meaning confidently, correctly, and unambiguously.

Users of ISO/IEC 1179

For user$ and qanagers of data, ISO/IEC 11179 specifies a basic set of data element characteristics necessaly to share data.
places special emphasis on important data element characteristics such as identifiers, definitions, and classifigation categories.
ISO/IEC 11279 describes a data element registry to assist users of shared data to have a common understanding of a data
elements meaning, representation, and identification. If data values are received, the user can discover the exact meaning of
the data received. If users wish to retrieve data values from a database, they can identify the type of data desired.

For systems analysts and data stewards, ISO/IEC 11179 provides a way to reuse a data element that meets a need, or to desig
a new data element if one does not already exist. Even before the user accesses data elements in a database, data stewards a
systems analysts must have a way to identify and describe data logically so that they do not inadvertently introduce
inconsistent values of data. If systems analysts are to create products that share data, they must first be aware whether or not a
data element with the required characteristics already exists. If it does, they should use it. If the systems analysts choose to
replicate the data element, they must represent data elements containing the same information in the same manner. If a data
element with exactly the same characteristics does not already exist, a data steward needs to design the data element and mak
its description available to software developers. ISO/IEC 11179 aids in the development of precise descriptions of data

Vi © ISO/IEC 1999 — All rights reserved
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elements. Data elements that have been formulated according to the principles in this multi-part International Standard enabl
interchangeability and retrieval regardless of the information processing system or telecommunication protocols employed.

For software developers, ISO/IEC 11179 provides means to assure data coherence. A registry can serve software developer
enabling the consistent use of data throughout the Software Development Life Cycle (SDLC). A registry will provide the
mechanisms for managing data elements and for ensuring their traceability between SDLC phases.

For developers of a data dictionary, data element registry, CASE tool, and other data management software, ISO/IEC 11179
provides the basis for designing a metamodel necessary to enable the capture, storage, management, and exchange of the ¢
element metadata.

© ISO/IEC 1999 — All rights reserved Vii
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INTERNATIONAL STANDARD ISO/IEC 11179-1:1999(E)

Information technology — Specification and standardization of data
elements —

Part 1:

Framework for the specification and standardization of data elements

1. Scope

ISO/IEC 11179 specifies basic aspects of data element composition, including metadata. It applies to
formulation of data element representations and meaning as shared among people and machines; it\does rot
apply fo the physical representation of data as bits and bytes at the machine level.

rt of ISO/IEC 11179 provides the context for associating the individual parts and is the foundation fof a
tual understanding of data elements.

provigjons of this part of ISO/IEC 11179. For dated references, subsequeptiamendments to, or revisions of} any

ed below. For undated references, the latest edition of the nermative document referred to applies.
Members of ISO and IEC maintain registers of currently valid International Standards.

ISO Standards Handbook 10, Data Processing - VocabulE3$2;

ISO 7p4:1987Principles and methods of terminolagy

ISO 1Pp87,Terminology - Vocabulary

ISO 2B82-4:1987Information processing systems - Vocabulary - Part 4: Organization of.data
ISO/IEC 10241:1992nternational terminelogy standards - Preparation and layout.

ISO/IEC 11179-2|nformation technglegy - Specification and standardization of data elements - Part 2:
Classffication for data elements

ISO/IEC 11179-3:1994Information technology - Specification and standardization of data elements - Part 3:
Basic [attributes of data elements

ISO/IEC 11179-4:1999pnformation technology - Specification and standardization of data elements - Part 4:
Rules|and guidelines for the formulation of data definitions

ISO/IEC 11179:5:1999nformation technology - Specification and standardization of data elements - Part 5:
Naminpg andddentification principles for data elements

ISO/IEC=21179-6:199 Anformation mr*hnnlngy - Qpnrifir‘atinn and-standardization of data elements - Part 6
Registration of data elements

3. Definitions

For the purposes of ISO/IEC 11179, the following terms are defined in the table below. An X under the column
heading for a Part indicates that the term is defined in that Part and used in other clauses there. Each word that
appears irbold in the definition of a term is a term defined elsewhere in this clause. Words that appear in
regular type assume their commonly understood definitions. Some words (e.g. representation) are used both
ways. There are instances where two or more terms appear next to each other in a definition, giving the
appearance that a new term is undefined. There is no ambiguity in determining the actual terms in these cases.

© ISO/IEC 1999 — All rights reserved 1
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Part Number

Term 5

administered
component:

administrative status:

attribute:

attribute value:

certified data element:

classification scheme:

classification schem

item: O
OJ\C.)

QO
classifi&mponent:
O

R

comments:

concept:
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Part Number

Term 5

context:

X
data:
data dictionary:
data element:

X
data element concept: X

data element
dictionary:

data element fa@
O .

X
Q%

6&3 element name:

data element registry:

© ISO/IEC 1999 — Al rights reserved 3
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i Part Number

5

Term

data element value:

data identifier (DI):

data item:

data model:

data steward:

datatype:

datatype of data
element values:

data value:
definition: %\ O ’
Q@
v
O
D
v

domain:

4 © ISO/IEC 1999 — All rights reserved
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Term

entity:

Part Number

5

enumerated domain:

form of representation:

identifier:

information:

information
interchange:

layout of

representation:

lexical:

© ISO/IEC 1999 — All rights reserved
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i Part Number

Term

maximum size of data
element values:

metadata:

minimum size of data
element values:

name:

object:

object class:

object class term:

permissible dat% :
element valu%\

O
3
R

property:
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Part Number

Term 5
roperty term:
property X
qualifier:
qualifier term: X
recorded data element:
register:
registration:
registratioé&:iicant:
2
Qgistration authority
(RA): X
registration authority X

identifier (RAI):

registration status:

© ISO/IEC 1999 — All rights reserved 7
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i Part Number

related data reference:

representation categor

representation term:

responsible
organization:

semantics:

separator:

standardized data
element: O .

N\
structure S@g
&

synonymous hame:
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Part Number

Term

syntax:

taxonomy:

term:
thesaurus:
type of relationship:

value domain:

version:

O .
versi%ﬁiﬁer (vi):
Q~
Qv

4, Abbreviations

CASE -- Computer-Aided Software Engineering
EDI -- Electronic Data Interchange

ERD -- Entity-relationship Diagram

© ISO/IEC 1999 — Al rights reserved 9
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IEC -- International Electrotechnical Commission
ISO -- International Organization for Standardization
JTC1 -- Joint Technical Committee 1

OSIE -- Open Systems Interconnection Environment
RA -- Registration Authority

RDBMS }- Relational Database Management System
SC32 -- ISO/IEC JTC1/Sub-committee 32

SDLC -- Software Development Life Cycle

5. Methodology Independence

It is recog@nized that different methodologies are used to derive application-oriented data elements. Data

modeling

for identifying and forming data elements. This data specification standard; including its six parts, is

independ
elements

6. Fundamental Concepts of Data Elements

For the purposes of ISO/IEC 11179, a data element is composed of three parts as follows:

L
q

Object classes are the things about which we wish to collect and store data. Examples of object classes are cg

persons,
its name
and vice
last 12 m
by comb
of 15 ang

Propertig

explicit boundaries and meaning and whose_properties and behavior follow the same rules;

, alone, has numerous methodological approaches (e.g., InformationlEngineering and object-orienteq

ent of any data element derivation methodology or technique, <Since the standard applies to all data
, it can be used equally well in any approach to data elementcreation.

theobject classis a set of ideas, abstractions;.or things in the real world that can be identified with

theproperty is a peculiarity common:to’all members of an object class; and

therepresentationdescribes how the data are represented, i.e. the combination of a value domain,
atatype, and, if necessary, @unit of measure or a character set.

households, employees, orders, etc. However, it is important to distinguish the actual object class frg
Ideas simply expressed in one natural language (English), may be more difficult in another (Chinesd

~

rs,

),

versa. For example, "women between the ages of 15 and 45 who have had at least one live birth in the

onths" is a valid object class not easily named in English. Nevertheless, object classes can be forme
ning two.orymore other object classes. This example combines the notions of "people between the ag
45" with~*Wwomen who have had at least one live birth in the last 12 months".

séare' what humans use to distinguish or describe objects. Examples of properties are color, model, g

)
es

eX,

age, inc

(| H & A H g (P ! H) ! Lasool ! ! H
IS, dUUItSS, Prite, Tl Aydlll, JTUOPETUTS TTiady T1IETU U DT UCSLUTTUCU USITTY TTTUItPIC WuUTuS, UCSUTTIUTTT

the natural language in use.

The most important aspect of the representation part of a data element is the value dowalime domainis a
set of permissible (or valid) values for a data element. For example, the data element representing annual
household inconfemay have the set of non-negative integers (with units of dollars) as a set of valid values.

This is an example of aon-enumerated domain Alternatively, the valid values may be a pre-specified list of
categories with some identifier for each category, such as:

on

1 o . . . .
Part 5 of ISO/IEC 11179 specifies the inclusion of a representation term in the name of a data element, so annual household
income is not a complete data element name. The omission is intentional.

10
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This value domain is an example of anumerated domain In both cases, the same object class and property
combination - the annual income for a household - is being measured.

The combination of an object class and a propertydsta element concep{DEC). A DEC is a concept that
can be represented in the form of a data element, described independently of any particular re

presentation. In

concept and a representation.

DATA ELEMENT CONCEPT

@m)

Object Class

(1:1)

Property

Figure 6-1 illustrates the ideas conveyed in this section.

)

the examples above, annual household income actually names a DEC, which has two possible
associated with it. Therefore, a data element can also be seen to be composed of two parts;a

DATA ELEMENT

@m)

Object Class

(1:1) ‘

Property

(1:1) ‘

Representation

Figure 6-1: Data Element Structure

representations
data element

7. Relationship of Data Elements to Other Data Concepts

Figure 7-1 provides a simplified representation of levels of data to illustrate those levels in which data elements
lie. Data elements appear in databases, files, and transactions sets. Data elements are the fundamental units c
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 composec
of data elements. The data elements themselves contain various kinds of data that include characters, images,

sound, etc.

© ISO/IEC 1999 — All rights reserved
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When the organization needs to transfer data to another organization, data elements are the fundamental units
that make up the transactions 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 common

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

| |

| | |

1 1 1
Database, File, Ete.

Transaction, Exchange Unit, Etc.

|
!
~ Database, File, Etc.

T ] »

5

_ Record, Segment,

— Class, Tuple, Etc. B

=

Tdentifier

Data Elemel\

Definition Data Element
IMame
WValue Domain
Etc. Tdentifier
Definition Data Elexient
[ | [ Marme
! ‘(! ! WValue Domain
" Field, Column, Ete. Etc. IgniNEr
Pefinition
] Maime
Value Domain
- Etc

;T

— Character, Image,
_ Sound, Ete. -

Figure.7:1: Data Elements in Levels of Data

8. Dverview of ISO/IEC 11179, Parts 1-6
8.1. ntroductiomef:Parts

This clayse introduces each part of the multi-part standard ISO/IEC 11179. It summarizes the main points and
discusses the importance of each.

811 artl

ISO/IEC 11179-1, Framework for the Specification and Standardization of Data Elements, introduces and
discusses fundamental ideas of data elements essential to the understanding of this set of standards and provides
the context for associating the individual parts of ISO/IEC 11179.

812 Part2

Classification for Data Elements, ISO/IEC 11179-2, provides procedures and techniques for associating data

element concepts and data elements with classification schemes for object classes, properties and
representations.

12 © ISO/IEC 1999 — All rights reserved
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These procedures and techniques shall assist Registration Authorities in applying classification schemes that

enable them to perform activities such as:

analyze object classes, data element concepts, and data elements;

data elements;

reduce the variety of data element concepts and data elements;

make comparisons within the following categories: object classes, data element concepts, and

define and identify data element concepts and data elements unambiguously;

retrieve data element concepts and data elements from a data element registr

. recognize relationships among data element concepts anddata elements.
ISO/IEC 11179-2 develops a set of principles, methods, and procedurés for specifying what is
minimum) in a taxonomy/ontology for description of object class, preperty, representation, datd
concepts, and data elements (herein called "information elements’)-~This includes the need fo
intelligent identifiers, definitions, and other things that can be eaptured as attributes. 1ISO/IEC
how to go from a taxonomy to attributes and how to use the aftributes specified in ISO/IEC 111
other attributes that are needed. Taxonomies are provided(in an informative annex. A sugges|
that could be applied to the property information elementand a set of qualifiers for the represe
information element are provided. The qualifier sets:are accompanied with an explanation of h
synonym and homonym problems. ISO/IEC 11179:2 also shows how information elements re
and how the pertinent taxonomic information cap,be used to describe the above information el
8.1.3 Part3

Basic Attributes of Data Elements, ISOAEC 11179-3, specifies attributes of data elements. Iti
of basic attributes for data elements,independent of their usage in application systems, databsa
interchange messages, etc.

The increased use of data-processing and electronic data interchange heavily relies on accural
controllable, and verifiable data recorded in databases. One of the prerequisites for a correct

representation of the/data elements. To guarantee a shared view of data elements, a number
have to be defined.

The basic.affributes specified are applicable for the following main activities:

interpretation of datd is that both users and owners of data have a common understanding of tm

assist in the analysis of data elements for the purpose of assigning registration status;

s

heeded (at a
element

[ names, non-

| 1179-2 shows
79-3 as well as

fed set of qualifiel

ntation

ow to address
ate to taxonomie:

Pments.

b limited to a set
\ses, data

le, reliable,

nd proper use an
e meaning and
Df basic attributes

Mmessages for dat

a) definition and specification of the contents of data element dictionaries;

b) design and specification of application-oriented data models, databases, and
interchange;

C) actual use of data In communications and information processing systems;

d) interchanging or referencing among various collections of data elements.

Basic means that they are essential in specifying a data element completely enough to ensure
applicable for a variety of functions, such as:

design of information processing systems;

. retrieval of data from databases;

© ISO/IEC 1999 — All rights reserved
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design of EDI-messages for data interchange;

. maintenance of data element dictionaries;
. data management;

. dictionary design;

. dictionary control,

Basic alg

Basic do
made be

8.1.4

Rules an|
develop
ISO/IEC
definition
definition

use of information processing systems.

0 implies that they are independent of any:

application environment;

function of a data element (e.g., qualifier, indicator);

level of abstraction of the meaning (e.g., a representation of a generic'¢oncept like 'name of a
person' or a representation of a specific concept like ‘'name of the driver of a truck);

grouping of data elements;
method for designing information processing systems or-data interchange messages;
data element registry system.

bs not imply that all attributes specified in ISO/IEC 11179-3 are required in all cases. Distinction is
fween those basic attributes that are:

mandatory - always requiréd

conditional: required to be present under certain specified conditions;

optional - allowed but not required.

Part 4

d Guidelines for the Formulation of Data Definitions, ISO/IEC 11179-4, provides guidance on how to
Inambiguous data element definitions. A number of specific rules and guidelines are presented in
11179-4 that specify~exactly how a data element definition should be formed. A precise, well-formed

is one of the mostTritical requirements for shared understanding of a data element; well-formed
s are imperative for the exchange of information. Only if every user has a common and exact

understanding of the'data element can it be exchanged trouble-free.

8.1.5

Part,5

Naming

identification of data elements. Identification is a broad term for designating, or identifying, a particular data

element.

&

Identification can be accomplished in various ways, depending upon the use of the identifier.

Identification includes the assignment of numerical identifiers that have no inherent meanings to humans; icons

(graphic symbols to which meaning has been assigned); and names with embedded meaning, usually for human

understa

nding, that are associated with the data element's definition and value domain.

Required to record data elements. ISO/IEC 11179-3 does not address recording the subsets of attributes required to record

data element concepts.

14
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Names are semantic, natural language labels given to data elements, and variations of these labels serve differe
functions. Some names are for human usage and comprehension; some names are for use in a particular physi
system environment. Names are often user established and vary from one user to the other. The principles in
ISO/IEC 11179-5 describe the various functions of names and how names are used. One and only one identifie
is required for each data element within a Registration Authority. The identifier does not change as long as the
meaning and type of representation of the data element remains unchanged. Identifiers are unique only within ¢
Registration Authority. 1ISO/IEC 11179 does not specify the format or the content of identifiers.

Each data element may be given many names - each with meaning within a particular context. Structured name
may be registered for data management, a preferred name may be specified by the enterprise, many common
names may be familiar to various user groups, shortened names may be registered for software applications, et
A naming convention is enforced within each context. This convention may be different betwegen contexts.
Along with each name for a data element, the description of the context must be provided-

One type of structured name may be derived from the classification scheme described in ISO/IEC 11179-2. The

components of this name come from the three classification taxonomies: Object Class, Proper
Representation. By assembling the name of each taxon along with some deseriptive qualifiers
name can be built. This name can be valuable for assisting the user to find orplace a data eler
intuitively. However, it is not invariant and is not dependable as a unique.identifier.

ISO/IEC 11179-5 addresses identifying and naming data elements._Although the same princig
it does not specifically address names or identifiers for representations, properties, or object cl

8.1.6 Part6

Registration of Data Elements, ISO/IEC 11179-6, provides instruction on how a registration ap
register a data element with a central Registration Authority and the allocation of unique identif
element. Maintenance of data elements already registered is also specified in this document.

The uniqueness of a registered data element is determined by the combination of the Registra

y, and
, a data element
hent in a taxonorr

les should apply,
QSSes.

plicant may
ers for each data

ion Authority

Identifier, the unique identifier assigned to,a data element within a Registration Authority, and

e version.

They are also included in widely available Registries of data elements. Each registry is maintajned by a
Registration Authority to which data€lements logically and functionally belong. For example, data elements
related to chemical matter would.likely be registered under a Chemical Manufacturer Registratjon Authority.
The Registries should be indexed and constructed so that those designing applications or megsages, such as E
can ascertain easily whether.a suitable data element already exists. Where it is established that a new data
element is essential, theyprecedure should encourage its derivation from an existing entry with|appropriate

modifications, thus aveiding unnecessary variations in the way similar data elements are cons
Registration will also,allow two or more data elements serving an identical function to be identi

ructed.
ied, and more

importantly, it withidentify situations where similar or identical names are in use for data elements that are

significantly different in one or more respects.

Registration’is more complex than a binary status simply indicating whether a data element is
not. Although it is tempting to insist that only "good"” data may be registered, that is not practicg

pither registered ¢
I. Therefore,

improvement in the quality of registered data is divided into three levels (called registration sta

us): recorded

data’element, certified data element, and standardized data element. In addition, there are stgtus levels for
administration between each of these quality levels. Collectively, these status levels are calleqd administrative
status. They indicate the point in the registration life cycle currently attained by a registered dgta representation

8.2 Basic Principles for Applying ISO/IEC 11179, Parts 1-6.

Each Part of ISO/IEC 11179 assists in a different aspect of data element formulation, and each Part shall be use
in conjunction with the other Parts. ISO/IEC 1117%tamework establishes the relationships among the Parts
and gives guidance on their usage as a whole. ISO/IEC 111B8s3; Attributes of Data Elementspecifies a

set of mandatory metadata items a registration applicant shall provide for each data element. In addition, a list
of potential additional items for use as needed is provided. Detailed characteristics of each basic attribute are
given. Because of their importance to a data element, two of the mandatory attributes, definition and
identification, are given special and extensive treatment in separate documents: ISO/IEC 1RWES-4nd

Guidelines for the Formulation of Data Definitiomsid ISO/IEC 11179-BNaming and Identification

© ISO/IEC 1999 — All rights reserved
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for Data Elements

The document on definitions shall be followed when constructing data element definitions. A data element's
identification shall follow principles set forth in ISO/IEC 11179-5. ISO/IEC 1117@4assification for Data
Elementsspecifies a set of attributes for use in development of classification schemes for data elements and
their components. On completion of a data element's formulation, it can be registered with a Registration
Authority where it shall be maintained in a Data Element Registry. ISO/IEC 111Redistration of Data
Elementsprovides guidance on these procedures.
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Fundamental Concepts of Data Representation and Management

1999(E)

This annex introduces the fundamental ideas upon which ISO/IEC 11179, Parts 2-6, have been based.

Al Data Elements

A data element is a special member of the broad notion called data. In general, dagpressgntatio
ideas, or instructions. Data is collected, organized, recorded, processed, and stored in a retrig]
must also be suitable for communication, interpretation, or processing by human-or automated

There are many constructs used to organize data. There are data compasites, entities, files, 0
objects, records, relations, relationships, rows, segments, subject areastables, and tuples. N
analogous to data elements, but may include or be supported by some database implementati
modeling equivalent of data elements.

Bytes and bits are also components of data. Although they may be used to record data eleme
medium, they do not correspond to data elements. In adatabase, a data element may be impl
or column. In Chen’s ER data model, it is an attribute{seé Figure A-5). A data element then ig
data that in a certain context is considered indivisibley. It is a unit of data representing a single

of object (object class) in the natural world. (For example, a one character code with allowed v

nof facts,
vable form. Data
means.

bject classes,
pne of these are
bn or logical

ts in an electroni
emented as a fiel
a single unit of
act about a type
hlues of "M" or

"S" representing the marital status attribute of an’'employee" object class.) It cannot be deco
fundamental segments of information that have useful meanings within the scope of its applic
elements are thus defined as relevant to the user within the user's universe of discourse. Datd
electronic or written representations of the properties of natural-world object classes.

Al1l Representation

A property may be incarpated by some symbol set that can be interpreted by humansA single
can be represented by'several alternate data elements or even groups of data elements (usual
composite or occasionally a data aggregate or chained data elements). A property can thus bg
either a data composite made up of a group of data elements, or a single data element.

Al2 Common Usage
All.data practitioners and theorists can relate to the idea of the data element. The data elemen
link.throughout the Software Development Life Cycle (SDLC), no matter what methodology or
used. In one of the earliest stages of the SDLC, they are considered attributes of entities (or o
the end of the SDLC, specific data values are assigned to instances of them as fields or colum

posed into more
ion. Data
elements are

roperty
ly called a data
e symbolized by

t is the common
echnology is
Dject classes). Ne
ns. In any phase

the SDLC, data elements are recognizable to software producers and users

The data element is the smallest unit of data that is shared and held in common. Some of the i
components among which data elements are shared are:

Enterprise Information Model;
Data Models;

Data Flow Diagrams;

© ISO/IEC 1999 — All rights reserved
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Interface Specifications;

Database Designs (schemas, files, tables);

. Computer Programs.
Data Elerment
Data Moclel | Classification |
| Stuctire |
| |
Enty | b Ohject Yo
Type) | Class by
I |
| Data Elerment
Conce pt
| ]
I Property ”:,: I Data Elergéed
| A
Athibute _H..l Gl i
Ll BN
Ty e Drata Elernent
I I
[ Representaon | ! |
I Ao
I I
Figure A-1: Data-Element Structure
A.1.2.1 Data Elements in Data Models
The tern| "data element” was in common use long before the arrival of data modeling. The units of data used tp
represent the information neededyto conduct the business of an enterprise have traditionally been called data
elementy. Data modeling evélved to provide an efficient way to capture the semantics of these data
representations.
Figure A1l depicts hewithe data element construct and terms used in ISO/IEC 11179 may relate to some more
traditiongl data-madeling terminology.
In a datajmodel; an attribute is a characteristic of an entity (entity type, object class, etc.) that the enterprise
chooses|torecord as data. For each entity, there are often many attributes of interest to the enterprise.

Data models and object models (in the object-oriented paradigm) identify application-context things of interest

(entities or objects). Attributes provide information required by the application about these entities and objects.
Data elements for use throughout the automated information system environment are representations of these
entities or objects and their attributes. Data elements names created from the data model are typically

composites of the entity name and the entity attributes names (Figure A-2).

18
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. EMPLOYEE
entity
attributes Name data Employee Name
Identification Number elements Employee Identification Number
Address Employee Address
'''' eA-2DataHlementsraBPatatMedel

Names of data elements in the object-oriented paradigm are generally created in the same m
model, class or object names are used in combination with the class or object attributes to pro

ner. In the objec
uce data elemen

names (Figure A-3). Object models differ from data models in that they may contain additionall information
about the object or class, such as behavior or operations.
class EMPLOYEE
class attributes Name data elements Employee Name
Identification Number Employee Identification Number
Address Employee Address
class behavior
Figure A-3z,Data Elements in an Object Model
In a data model or object model;-an attribute is thus usually equivalent to a data element (see Figure A-5). Itis

the representation of a single-property of a class of objects in the natural world. However, ano
thought separates the idea of the property of the object class from the representation of the prg
elements include representations, it is reasonable and enlightening to isolate the underlying id

her school of
perty. Since datz
pa that can be

grasped by the human’mind without relying upon how it is represented in a database, on a scr¢en, on paper, etc

This is consistent\with some data-modeling techniques that recognize an attribute aasdseitigted
value domain’rather than an attribitaving a value domain.

In some‘cases, such as units of measure, there is clearly a difference between an attribute and
For example, "date" is a single point on a time continuum measured to the nearest day. As su
considered a single fact and thus be represented as a single attribute in a data model. Howev
ways to represent a date. In the U.S., the most common way is: name of month, day of month

count. These are clearly three data elements. However, the same date fact can be representg
element by using the number of days elapsed since some predetermined past date (e.g., Julial

vith a

a data element.
h, it can be

br, there are seve
tount, and year

d by a single dat:
N Day used by

Actrananmaara) lo facta thnat o ronracaont mmarathan Aana

vay can be

demonstrated using units of measure, in one case represented in the English system or the same fact using the

metric system.

The conceptual equivalent of a data element has been called: attribute, property, data element

concept, logical

data element, and business fact. Herein it is referred to as a property to distinguish it from what is often known
as an attribute (which usually includes its representational foArproperty, then, is a peculiarity common

to all members of an object class.

The property can be explained with an example. Suppose a tree is a natural-world object in which we are

interested. However, we are concerned with any tree, not just a particular tree. The characteri

stic of trees in

which we are interested is their heightree heightis an object class plus a property (data element concept),

© ISO/IEC 1999 — All rights reserved
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but not yet a data element, since the appropriate representational form has not yet been specified. We can then
represent the height of a tree by choosing from among the many ways of measuring height.

The term property class might be preferred over propertyame that aspect of a data element. A class of
objects (object class), e.g. people, doesn't have height; each individual object, i.e. person, has a height. So for
the object class called people, height is a property class of that object class. However, the term property
conforms to common usage, and is used in this standard.

Sometimes data elements are derived from several constituent parts, where each of the parts are represented as
data elements. These derivations can be of many forms. An example is concatenation for the formation of a
telephong number from its constituent parts. In the U.S., telephone numbers are uniquely described with ten
digits, and these numbers can easily be represented by a data element. However, the telephone companies-(and

others) need the telephone number separated into area code, exchange code, and line number, making three data
elementg. Concatenating the area code, exchange code, and line number (in the right way) allows the formatipn
of a datalelement representing the full telephone number.

Another ¢xample of a derivation is an algebraic manipulation. The calculation of a mean (or average) requires
the obsefvations and the number of observations. Calculating the average age of persons in\a set of people

thereford requires a data element representing the ages of persons in the set and a data‘element representing|the
number ¢f persons in the set. Then, the obvious arithmetic is carried out through a formula specified by the
derivatiof.

These examples are fairly simple, but it is not hard to imagine much more complicated types of derivations tha
need to lye captured in data elements. The derivation associated with a data element constitutes a powerful wpy
of associating existing data elements with new ones that are needed.
A.1.2.2 Data Elements in Tables

Data elefents in relational databases appear as field labels intables. Figure A-4 provides an example of datg
elementy in database tables.

record EMPLOYEE
attributg Number Last Name Birth Date Salary Amount
data vajues | 1 Rood 47/3/4 483.00

2 Herden 48/6/3 501.00

3 Albright 51/7/9 490.00

Figure A-4: Data Elements in a Database Table

A.1.2.3 Data Elements in Data Management Tosl

The follopving table (Figure A-5) identifies terms in data management tools that are usually associated with dath
elements (those In bold caps).
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traditional file record FIELD field value
relational relation tuple ATTRIBUTE element
object-oriented o class ATTRIBUTE instance
RDBMS* table row COLUMN data value
ERD** - entity ATTRIBUTE o
Alternate ERD _ entity type ATTRIBUTE _
Terminology TYPE

*relational database systems
**Chen style entity-relationship diagrams

Figure A-5: Data Management Terms as Data Elements

A.2 Classification
A.2.1 Thesaurus

A thesaurus is a tool that associates related terms, and/thesaurus terms assist in locating an e
Finding a variety of synonyms, near-synonyms, and-homographs for name components makes
valuable tool. It can provide semantic linking between preferred name terms and other terms.
guidance for use of homographs (words with the“same spelling representing different concepts
direct the user through choices involving equivalence and hierarchical and associative relation

A thesaurus for the components in a standard name may be developed and distributed to inter
registrar; in addition, development.of subject area thesauri shall be encouraged.

A.2.2 Taxonomies and Ontolagies

Classification (e.g., genus'and species) could be done in at least two ways. The first, and simf
standardize a method-By*which a classification is created each time a new data element is regi
but most elaborate-way is to start with a complete taxonomy of all possible data elements and

newly registered-data element in its predefined position. The most practical approach is to sta
relatively simple-taxonomy and allow it to evolve, using rigorous rules, as data elements are re

The mostcommon approach to creating a taxonomy is through lexicography. The lexical proc
the words or vocabulary of a language rather than directly upon the semantics. A lexicographs

Kisting data eleme
a thesaurus a

n addition to

), a thesaurus cal

Ships.

psted parties by i

lest, is to

stered. The ideal
hen place each

t with a basic anc
histered.

pdure focuses on
r's approach

sepvesthe needs of a data element taxonomy if one accepts the premise that humans cannot think about a

coneept unless they have words to describe it. That is, humans have invented words for any ¢
which they think.

bncept about

Thus different registries may choose to use dlfferent taxonomles

In a taxonomy, each node is a sub-type of one or more super-types. Not only does the node in

Is of its clients.

herit the meaning

of the super-type, the meaning is at the same time constrained by the super-type. No matter how well the
definition of a data element is written, the classification greatly assists in exactly delineating the meanings of the
node used in a classification. Another major benefit a taxonomy provides is for searching for a specific data
element. The taxonomy supports navigation through massive amounts of data element descriptions.
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There is a basic classification structure that lends itself nicely to data element registration, analysis, and use. It
is based on the premise that a data element isgpeesentationof a property of anobject classthat exist in

the natural world. The classification of a data element is the union of these three classifications: 1) the object
class, 2) the property, and 3) the representational form. By searching the labels for each of these concepts, the
desired data element can be located.

A data element classification scheme can best be described with a scenario. However, there is more than one
scenario for using a classification scheme for data elements. It largely depends upon whether the metadata user
is an end-user of data, or someone involved in Information Resource Management. If the latter, it depends upon
the stage of the Software Development Life Cycle in which they are involved. One possible scenario is its use
by a datd modeler when defining requirements for a database structure to support a specific application:

1 The data modeler discovers the need for this application to process a specific item of data. In
this case, it is the measurement of the height of horses.

2) The data modeler recognizes that the "property" could be called "height." The,data element
registry is consulted using the PROPERTY TAXONOMY for navigation through the registry.

In the area of the taxonomy dealing with size, a taxon called "Height" is found. The definition
of this taxon confirms that this describes the intended property.

3) The modeler recognizes that the object class could be called "horse)" The OBJECT CLASS
TAXONOMY in the registry is consulted and a taxon named "Herse" is found somewhat
below "Animal." The definition of the taxon confirms that this.is.the one desired. HORSE
will become the object class in the data model for the application.

4) The data element registry reveals that height is a propérty that has been previously identified
as being associated with the horse object class. ,The‘registry says that this property for a hors
is the distance from the surface upon which a horse is standing to its withers (i.e., shoulder).

D

Px-
~—~

The REPRESENTATION TAXONOMY is used to search the registry for a measurement. A
standardized data element is located in the registry that is a metric measurement of horse
height in METERS. However, the data\modeler knows that this data element will not serve.
The end-user of this application ingists that horse heights be measured and recorded in the
traditional system of HANDS. Searching the registry using the classification scheme discloses
that no such data element has.béen registered.

6) The data modeler describes the representational form of a new data element that measures anhy
horse's height in hands:as the unit of measure. This data element is fully described and is
submitted for registration. Only its representation (i.e., mostly value domain) needs to be
newly described-sirice the horse object class and its dependent height property has already
been registered:

7 The HEIGHT HANDS MEASURE will become an attribute of horse in the application data
modelk

8) In.the future, anyone needing this data element will find its description in the registry by using
the three taxonomies of the classification scheme. The Horse taxon in the Object Class
Taxonomy linked to the Height taxon in the Property Taxonomy linked to the Hands

oot

p
description of this data element.

The classification scheme for data elements is in detail in ISO/IEC 11179, Ralgsaification Principles for
Data Elements.

In practice, the difference between a property and an object class is often not absolute. The distinction is
associated with the universe of discourse under consideration. Examples of physical properties are the best way
to demonstrate this. For example, Eye Color Name can be considered a data element concept with Eye being the
object class and Color the property. One of the possible data elements stemming from this data element concept
could be Eye Color Name.
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EXAMPLE 1

object class

Eye

property
][

value domain
Marne

However, if one was dealing with labeling the various observable colors, Color would be the oljject class and the
property could be called Label. One of the associated data elements could be called Color Name. Here, Color i
an object class where in the first example it was a property. Neither way can be considered in¢orrect.

EXAMPLE 2

okiject class
Colar

propert y
Lakel

walue domain

Mame

;This second construct could be used for Eye Color by recognizing Eye Color as an object class that is a
relationship between the object class Eye and the object class Color.
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Yet anot

object class Color.

24

EXAMPLE 3
object clas= @ object class
Eve Ewye Colar Color
propert yw @O-)
Lakel ,'\O)
o
X
Q’\
o¥
N
S
L
O
N\
N
\‘&\Q
o
Q\
xO
ner way to depict Eye Color is as a&)ﬁ@pe. Eye Color could be an object class that is a sub-class of the
>
o
N
9
QO
Q.
&
e
o)
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EXAMPLE 4
object class property
Colar Lakel
_ %
object class propert y '\q
Evye Color Lakel N -
q/
object class property '<\
Paint Color Lakel N

of Eye Color Name would be a subset of the e domain of Color Name.

S
¥

The practical results of examples 3 and 4 ar%@‘ﬁ y identical. In the case of both examples,

the value domain
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