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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 or non‑governmental, in liaison with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JCT1. Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as an International Standard requires approval of at least 75% of the national bodies casting a vote.

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 specified and standardized greatly enhances its usefulness and shareability across systems and environments.  Sharing data involves the ability to locate desired data, retrieve the data, and to exchange the data with others.  When data elements are well documented according to ISO/IEC 11179 and the documentation is managed in a Data Element Registry, finding and retrieving them from disparate databases as well as sending and receiving them via electronic communications are made easier.

The recognition and standardization of data elements used in communications through automated information processing systems is an ongoing and essential activity. The success of this activity and its application throughout the world is of vital importance if international communications among governments, businesses, and scientific communities are to be improved.

The primary data sharing and standardization problems addressed by the development of ISO/IEC 11179 include, but are not limited to the following:

(
A lack of mechanisms for enabling global data acquisition and interchange, particularly across 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 elements;

(
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 standards between organizations;

(
Exchange of data among organizations results in a proliferation of customized data interchange representations;

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

(
Current inventory structures for reducing logical data redundancies are inadequate;

(
Global implementation of Electronic Data Interchange (EDI) is impeded by a lack of standard data elements; standard data elements are needed for the content of EDI messages.

To facilitate global electronic communications, the International Standards community has been working 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/IEC 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 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 purpose of ISO/IEC 11179 is to give concrete guidance on the formulation and maintenance of discrete data element descriptions and semantic content (metadata) that shall be used to formulate data elements in a consistent, standard manner. It also provides guidance for establishing a data element registry.

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

(
facilitates acquisition and registration of data;

(
expedites access and use of data;

(
simplifies data manipulation by intelligent software by enabling manipulation of data based on characteristics described by metadata;

(
enables the development of a data representation metamodel for CASE tools and repositories; and 

(
facilitates electronic data interchange and data sharing.

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

(
within an organization;

(
among different organizations; and

(
crossing all levels of software and hardware, and geographic, organizational and political boundaries.

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

Users of ISO/IEC 11179
For users and managers of data, ISO/IEC 11179 specifies a basic set of data element characteristics necessary to share data.  It places special emphasis on important data element characteristics such as identifiers, definitions, and classification categories.  ISO/IEC 11179 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 design a new data element if one does not already exist.  Even before the user accesses data elements in a database, data stewards and 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 make its description available to software developers.  ISO/IEC 11179 aids in the development of precise descriptions of data elements.  Data elements that have been formulated according to the principles in this multi‑part International Standard enable 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 developers by 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 data element metadata.

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 not apply to the physical representation of data as bits and bytes at the machine level.

This part of ISO/IEC 11179 provides the context for associating the individual parts and is the foundation for a conceptual understanding of data elements. 

2.
Normative References
The following standards contain provisions, which, through reference in the text, constitute provisions for this document.  At the time of publication, the editions indicated were valid.  All standards are subject to revision, and parties to agreements based on this document are encouraged to investigate the possibility of applying the most recent editions of standards indicated below.  Members of IEC and ISO maintain registers of currently valid International Standards.

ISO Standards Handbook 10, Data Processing ‑ Vocabulary, 1982

ISO 704:1987, Principles and methods of terminology 

ISO 1087, Terminology ‑ Vocabulary
ISO 2382‑4:1987, Information processing systems ‑ Vocabulary  part 4

ISO/IEC 10241:1992, International Terminology Standards - Preparation and layout
FCD 11179‑2, Information technology - Specification and standardization of data elements - Part 2: Classification for data elements

ISO/IEC 11179‑3:1994, Information technology - Specification and standardization of data elements - Part 3: Basic attributes of data elements
ISO/IEC 11179‑4:1995, Information technology - Specification and standardization of data elements - Part 4: Rules and guidelines for the formulation of data definitions
ISO/IEC 11179‑5:1995, Information technology - Specification and standardization of data elements - Part 5: Naming and identification principles for data elements
ISO/IEC 11179‑6:1997, Information technology - Specification 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 in bold 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.

	
	Part  Number                  

	Number
	Term
	
Definition
	
1
	
2
	3

	4
	5
	6

	3.1


	administered component:
	A component for which administrative attributes are collected.
	
	
X
	
	
	
	

	3.2


	administrative status:
	A designation of the position in the processing life-cycle of a registration authority for handling registration requests.


	
X
	
	
	
	
	
X

	3.3
	attribute:


	A characteristic of an object or entity.
	
X
	
X
	

X
	
X
	
X
	
X



	3.4
	attribute value:
	A representation of an instance of an attribute.
	
	
	
X
	
	
	

	3.5
	certified data element:
	A recorded data element that has met the quality requirements specified in ISO/IEC 11179.


	

X
	
	
	
	
	
X

	3.6
	classification scheme:
	An arrangement or division of objects into groups based on characteristics that the objects have in common, e.g., origin, composition, structure, application, function, etc.


	
	
X
	
X
	
	
	 X

	3.7
	classification scheme item:


	A component of content in a classification scheme.  This may be a node in a taxonomy or ontology, a term in a thesaurus, etc.


	
	
X
	
	
	
	

	3.8
	classified component:


	Any component of a data element that may be classified in one or more classification schemes.  These components include the object class, property, representation class, data element concept, value domain, and data element.


	
	X
	
	
	
	

	3.9
	comments:
	Remarks on the data element.
	
	
	
X
	
	
	
X



	3.10
	concept:
	A unit of thought constituted through abstraction on the basis of characteristics common to a set of objects.  [ISO 1087]


	
X
	
X
	
	
X
	
	

	3.11
	context:
	A designation or description of the application environment or discipline in which a name is applied or from which it originates.


	
	

	

X
	
	

X
	
X

	3.12
	data:
	A representation of facts, concepts, or instructions in a formalized manner, suitable for communication, interpretation, or processing by humans or by automatic means.  [ISO 2382-4] 


	

X
	

X
	
	

X
	
	
X

	3.13
	data dictionary:
	A database used for data that refers to the use and structure of other data; that is, a database for the storage of metadata [ANSI X3.172-1990].  See also data element dictionary.


	

X 
	
X
	
	 X
	
	

	3.14
	data element:
	A unit of data for which the definition, identification, representation, and permissible values are specified by means of a set of  attributes.


	

X
	

X
	

X
	

X
	

X
	
X

	3.15
	data element concept:
	A concept that can be represented in the form of a data element, described independently of any particular representation.


	

X
	

X
	

X
	
	

X
	
X

	3.16
	data element dictionary:
	An information resource that lists and defines all relevant data elements.  See also register.


	
	
X
	
X
	
X
	
	

	3.17
	data element facet:
	Any aspect of a data element that is subject to classification.  This includes object class, property, representation, and data element concept.


	
	
X
	
	
	
	

	3.18
	data element name:
	A single or multi-word designation used as the primary means of identification of data elements for humans.


	

X
	
	
	
	
	

	3.19
	data element registry:
	An information resource kept by a registration authority that describes the meaning and representational form of data elements, including registration identifiers, definitions, names, value domains, metadata and administrative attributes, etc.  See also register.


	
X
	
	
	
	
	

	3.20
	data element value:
	A value out of a set of permissible values pertaining to a data element.  See also data value.


	
	
	

X
	
	
	
X

	3.21
	data identifier (DI):
	An identifier of a data element (a string of characters or other graphic symbols) assigned by a registration authority.


	
	
	
	
	
X
	
X

	3.22
	data item:
	One occurrence of a data element.
	
	
	
	
	
	
X



	3.23
	data model:
	A description of the organization of data in a manner that reflects an information structure.


	
X
	
	
	
	
	

	3.24
	data steward:
	A person or organization delegated the responsibility for managing a specific set of data resources.


	

X
	
	
	
	
	

	3.25
	datatype:
	The format used for the collection of letters, digits, and/or symbols, to depict values of a data element, determined by the operations that may be performed on the data element.


	

X
	
	
	
	
	

	3.26
	datatype of data element values:
	A set of distinct values for representing the data element value.


	
	
	

X
	
	
	
X

	3.27
	data value:
	An element of a value domain.
	
X
	
	
	
	
	

	3.28
	definition:
	A word or phrase expressing the essential nature of a person or thing or class of persons or things: an answer to the question "what is x?" or "what is an x?"; a statement of the meaning of a word or word group [Webster's Third New International Dictionary of the English Language Unabridged, 1986].  Statement that expresses the essential nature of a data element and permits its differentiation from all other data elements.


	

X
	
	
X
	

X
	

X
	


	3.29
	domain:
	The set of possible data values of an attribute. [ISO/IEC 2382].  See also value domain.


	
X
	
X
	
	
X
	
	

	3.30
	entity:
	Any concrete or abstract thing of interest, including associations among things.  [ISO/IEC 2382].  Also see object class.


	

X
	

X
	
	
	
	

	3.31
	enumerated domain:
	A value domain that is specified by a list of all permissible values.


	
X
	
	
	
	
	

	3.32
	form of representation:
	Name or description of the form of representation for the data element. e.g. 'quantitative value, 'code', 'text', 'icon'.   See also representation term.


	
	
	

X
	
	
	
X

	3.33
	identifier:
	A language independent unique identifier of a data element within a registration authority.  See also data identifier.  An unambiguous name for an object within a given context.


	
X
	
X
	
X
	
X
	

X
	
X

	3.34
	information:


	(In information processing): Knowledge concerning objects, such as facts, events, things, processes, or ideas, including concepts, that within a certain context has a particular meaning. [ISO/IEC 2382]


	
X
	
	
	
	
	

	3.35
	information interchange:
	The process of sending and receiving data in such a manner that the information content or meaning assigned to the data is not altered during the transmission.


	

X
	
	
	
	
	
X

	3.36
	international registration data identifier (IRDI):
	An internationally unique identifier for a data element.
	
	
	
	
	
	
X

	3.37
	keyword:
	One or more significant words used for retrieval of data elements.


	
	
X
	
X
	
	
	
X

	3.38
	layout of representation:
	The layout of characters in data element values expressed by a character string representation.


	
	
	
X
	
	
	
X

	3.39
	lexical:
	Pertaining to words or the vocabulary of a language as distinguished from its grammar and construction.


	

X
	
	
	
	

X
	

	3.40
	maximum size of data element values:
	The maximum number of storage units (of the corresponding datatype) to represent the data element value.


	
	
	
X
	
	
	
X

	3.41
	metadata:
	Data that defines and describes other data. 
	

X
	
	
	
	
	

	3.42
	minimum size of data element values:
	The minimum number of storage units (of the corresponding datatype) to represent the data element value.


	
	
	

X
	
	
	
X

	3.43
	name:
	The primary means of identification of objects and concepts for humans.  A single or multi-word designation assigned to a data element.


	

X
	

X
	

X
	
X
	

X
	
X

	3.44
	object:


	 Any part of the conceivable or perceivable world.  [ISO 1087].


	
X
	
	
	
	
	

	3.45
	object class:
	A set of objects.  A set of ideas, abstractions, or things in the real world that can be identified with explicit boundaries and meaning and whose properties and behavior follow the same rules.


	

X
	
	
	
	

	

	3.46
	object class term:
	A component of the name of a data element which represents the object class to which it belongs; e.g. "employee".


	

X
	
	
	
	

X
	

	3.47
	permissible data element values:
	The set of representations of permissible instances of the data element, according to the representation form, layout, datatype, maximum size, and minimum size specified in the corresponding attributes.  The set can be specified by name, by reference to a source, by enumeration of the representation of the instances, or by rules for generating instances.


	
	
	

X
	
	
	
X

	3.48
	property:
	A peculiarity common to all members of an object class.


	
X
	
	
	
	

	

	3.49
	property term:
	A component of the data element name which expresses a property of an object class.  (A component of the name of a data element which expresses the category to which the data element belongs.)


	

X
	
	
	
	 X
	

	3.50
	qualifier:
	A term that helps define and render a concept unique.


	
X
	
	
	
	
	

	3.51
	qualifier term:
	A word or words which help define and differentiate a name within the database.


	

	
	
	
	
X
	

	3.52
	recorded data element:
	A submitted data element which contains all mandatory attributes and has been recorded but the contents may not meet the quality requirements specified in other parts of ISO/IEC 11179.


	

X
	
	
	
	
	
X

	3.53
	register:
	A set of files (paper, electronic, or a combination) containing the assigned data elements and the associated information.  See also data element registry.


	
	
	
	
	
	
X

	3.54
	registration:
	The assignment of an unambiguous identifier to a data element in a way that makes the metadata about those data elements available to interested parties.


	
X
	
	
	
	
	
X

	3.55
	registration applicant:
	An organization, individual, etc, which requests the assignment of an identifier from a registration authority.


	

X
	
	
	
	
	

	3.56
	registration authority (RA):
	An organization authorized to register data elements or other objects.


	

X
	
	

X
	
	


X
	

X

	3.57
	registration authority identifier (RAI):
	An identifier assigned to a registration authority.


	
X
	
	
X
	
	
X
	
X

	3.58
	registration status:
	A designation of the position in the registration life-cycle of a data element.


	
X
	
	

X
	
	
	
X

	3.59
	related data reference:
	A reference between a data element and any related data.


	
	
	
X
	
	
	
X

	3.60
	representation:
	The combination of a value domain, datatype, and, if necessary, a unit of measure or a character set.


	

X
	
	
	
	
	

	3.61
	representation category:
	Type of symbol, character, or other designation used to represent a data element.


	
	
	

X
	
	
	
X

	3.62
	representation term:
	A component of a data element name which describes the form of representation of the data element.


	

X
	
	
	
	

X


	

	3.63
	responsible organization:
	The organization or unit within an organization that is responsible for the contents of the mandatory attributes by which the data element is specified.


	
	
	

X
	
	
	
X

	3.64
	semantics:
	The branch of linguistic science which deals with the meaning of words (Webster).


	
X
	
	
	
	
X
	

	3.65
	separator:
	A symbol or space enclosing or separating components within a name; a delimiter.


	
	
	
	
	
X
	

	3.66
	standardized data element:
	A certified data element within the data element registry that is preferred for use.


	

X
	
	
	
	
	
X

	3.67
	structure set:
	A method of placing objects in context, revealing relationships to other objects.  Examples include entity-relationship models, taxonomies, and ontologies.


	
	
	
	
	

X
	

	3.68
	submitting organization (SO):
	The organization or unit within an organization that has submitted the data element for addition, change, cancellation, or withdrawal in the data element registry.


	
	
	

X
	
	
	
X

	3.69
	synonymous name:
	Single or multi-word designation that differs from the given name, but represents the same data element concept.


	
	
	

X
	
	
	
X

	3.70
	syntax:
	The structure of expressions in a language, and the rules governing the structure of a language.  The relationships among characters or groups of characters, independent of their meanings or the manner of their interpretation and use.


	

X
	
	
	

	

X
	

	3.71
	taxonomy:
	Classification according to presumed natural relationships among types and their subtypes.


	

X
	
X
	
	
	
	

	3.72
	term:


	Designation of a defined concept in a special language by a linguistic expression.  [ISO/IEC 1087]


	
X
	
	
	
	
	

	3.73
	thesaurus:
	A controlled vocabulary arranged in a given order in which relationships among terms are displayed and identified.


	

X
	
	
	
	

X
	

	3.74
	type of relationship:
	An expression that characterizes the relationship between the data element and related data.


	
	
	

X
	
	
	
X

	3.75
	value domain:
	A set of permissible values.
	
X
	
	
	
	
	

	3.76
	version:
	The identification of an issue of a data element specification in a series of evolving data element specifications within a registration authority.


	
	
	
X
	
	
	
X

	3.77
	version identifier (VI):
	An identifier assigned to a version under which a data element registration is submitted or updated.

NOTE: Part 5, same as version.


	
	
	
X
	
	
X
	
X


4.
Abbreviations
CASE --

Computer‑Aided Software Engineering

EDI --

Electronic Data Interchange

ERD --

Entity‑relationship Diagram

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 recognized that different methodologies are used to derive application‑oriented data elements.  Data modeling, alone, has numerous methodological approaches (e.g., Information Engineering and object‑oriented) for identifying and forming data elements. This data specification standard, including its six parts, is independent of any data element derivation methodology or technique.  Since the standard applies to all data elements, it can be used equally well in any approach to data element creation.

6.
Fundamental Concepts of Data Elements
For the purposes of ISO/IEC 11179, a data element is composed of three parts as follows:

( the object class is a set of ideas, abstractions, or things in the real world that can be identified with explicit boundaries and meaning and whose properties and behavior follow the same rules;

( the property is a peculiarity common to all members of an object class; and

( the representation describes how the data are represented, i.e. the combination of a value domain, datatype, and, if necessary, a unit of measure or a character set.

Object classes are the things about which we wish to collect and store data. Examples of object classes are cars, persons, households, employees, orders, etc.  However, it is important to distinguish the actual object class from its name.  Ideas simply expressed in one natural language (English), may be more difficult in another (Chinese), and vice-versa.   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.  Nevertheless, object classes can be formed by combining two or more other object classes.  This example combines the notions of "people between the ages of 15 and 45" with "women who have had at least one live birth in the last 12 months".

Properties are what humans use to distinguish or describe objects.  Examples of properties are color, model, sex, age, income, address, price, etc.  Again, properties may need to be described using multiple words, depending on the natural language in use.

The most important aspect of the representation part of a data element is the value domain.  A value domain is a set of permissible (or valid) values for a data element.  For example, the data element representing annual household income
 may have the set of non-negative integers (with units of dollars) as a set of valid values.  This is an example of a non-enumerated domain.  Alternatively, the valid values may be a pre-specified list of categories with some identifier for each category, such as:

1
$0
- $15,000

2
$15,001
- $30,000

3
$30,001
- $60,000

4 $60,001 - +

This value domain is an example of an enumerated 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 property is a data element concept (DEC).  A DEC is a concept that can be represented in the form of a data element, described independently of any particular representation.  In the examples above, annual household income actually names a DEC, which has two possible representations associated with it.  Therefore, a data element can also be seen to be composed of two parts: a data element concept and a representation.

Figure 6‑1 illustrates the ideas conveyed in this section.
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Figure 6‑1: Data Element Structure
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 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.  The data elements themselves contain various kinds of data that include characters, images, sound, etc.

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

8.
Overview of ISO/IEC 11179, Parts 1‑6
8.1.
Introduction of Parts
This clause introduces each part of the multi‑part standard ISO/IEC 11179.  It summarizes the main points and discusses the importance of each.

8.1.1
Part 1
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.

8.1.2
Part 2
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.  

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;

(
make comparisons within the following categories:  object classes, data element concepts, and data elements;
(
reduce the variety of data element concepts and data elements;
(
define and identify data element concepts and data elements unambiguously;
(
assist in the analysis of data elements for the purpose of assigning registration status;
(
retrieve data element concepts and data elements from a data element registry;

(
recognize relationships among data element concepts and data elements.
ISO/IEC 11179-2 develops a set of principles, methods, and procedures for specifying what is needed (at a minimum) in a taxonomy/ontology for description of object class, property, representation, data element concepts, and data elements (herein called "information elements").  This includes the need for names, non-intelligent identifiers, definitions, and other things that can be captured as attributes.  ISO/IEC 11179-2 shows how to go from a taxonomy to attributes and how to use the attributes specified in ISO/IEC 11179-3 as well as other attributes that are needed.  Taxonomies are provided in an informative annex.  A suggested set of qualifiers that could be applied to the property information element and a set of qualifiers for the representation information element are provided.  The qualifier sets are accompanied with an explanation of how to address synonym and homonym problems.  ISO/IEC 11179-2 also shows how information elements relate to taxonomies and how the pertinent taxonomic information can be used to describe the above information elements.

8.1.3
Part 3
Basic Attributes of Data Elements, ISO/IEC 11179-3, specifies attributes of data elements.  It is limited to a set of basic attributes for data elements, independent of their usage in application systems, databases, data interchange messages, etc.

The increased use of data processing and electronic data interchange heavily relies on accurate, reliable, controllable, and verifiable data recorded in databases.  One of the prerequisites for a correct and proper use and interpretation of data is that both users and owners of data have a common understanding of the meaning and representation of the data elements.  To guarantee a shared view of data elements, a number of basic attributes have to be defined.

The basic attributes specified are applicable for the following main activities:

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

b)
design and specification of application‑oriented data models, databases, and messages for data 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 that it will be applicable for a variety of functions, such as:

(
design of information processing systems;

(
retrieval of data from databases;
(
design of EDI‑messages for data interchange;
(
maintenance of data element dictionaries;
(
data management;
(
dictionary design;
(
dictionary control;
(
use of information processing systems.
Basic also 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 concept 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.
Basic does not imply that all attributes specified in ISO/IEC 11179-3 are required in all cases.  Distinction is made between those basic attributes that are:

(
mandatory - always required
;
(
conditional: required to be present under certain specified conditions;
(
optional - allowed but not required.
8.1.4
Part 4
Rules and Guidelines for the Formulation of Data Definitions, ISO/IEC 11179‑4, provides guidance on how to develop unambiguous data element definitions.  A number of specific rules and guidelines are presented in ISO/IEC 11179-4 that specify exactly how a data element definition should be formed. A precise, well‑formed definition is one of the most critical requirements for shared understanding of a data element; well‑formed definitions 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 and Identification Principles for Data Elements, ISO/IEC 11179-5, provides guidance for the 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 understanding, that are associated with the data element's definition and value domain.

Names are semantic, natural language labels given to data elements, and variations of these labels serve different functions. Some names are for human usage and comprehension; some names are for use in a particular physical 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 identifier 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 a Registration Authority.  ISO/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 names 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, etc.  A naming convention is enforced within each context.  This convention may be different between 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, Property, and Representation.  By assembling the name of each taxon along with some descriptive qualifiers, a data element name can be built. This name can be valuable for assisting the user to find or place a data element in a taxonomy 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 principles should apply, it does not specifically address names or identifiers for representations, properties, or object classes.

8.1.6
Part 6
Registration of Data Elements, ISO/IEC 11179-6, provides instruction on how a registration applicant may register a data element with a central Registration Authority and the allocation of unique identifiers for each data 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 Registration Authority Identifier, the unique identifier assigned to a data element within a Registration Authority, and the version.  They are also included in widely available Registries of data elements.  Each registry is maintained by a Registration Authority to which data elements logically and functionally belong.  For example, data elements related to chemical matter would likely be registered under a Chemical Manufacturer Registration Authority.  The Registries should be indexed and constructed so that those designing applications or messages, such as EDI, can  ascertain easily whether a suitable data element already exists.  Where it is established that a new data element is essential, the procedure should encourage its derivation from an existing entry with appropriate modifications, thus avoiding unnecessary variations in the way similar data elements are constructed.  Registration will also allow two or more data elements serving an identical function to be identified, and more importantly, it will identify 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 either registered or not. Although it is tempting to insist that only "good" data may be registered, that is not practical.  Therefore, improvement in the quality of registered data is divided into three levels (called registration status): recorded data element, certified data element, and standardized data element.  In addition, there are status levels for administration between each of these quality levels.  Collectively, these status levels are called administrative status.  They indicate the point in the registration life cycle currently attained by a registered data 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 used in conjunction with the other Parts.  ISO/IEC 11179-1, Framework, establishes the relationships among the Parts and gives guidance on their usage as a whole.  ISO/IEC 11179-3, Basic Attributes of Data Elements, specifies 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 11179-4, Rules and Guidelines for the Formulation of Data Definitions and ISO/IEC 11179-5, Naming and Identification Principles 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 11179-2, Classification for Data Elements, specifies 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 11179-6, Registration of Data Elements, provides guidance on these procedures.

Annex A  (informative)

Fundamental Concepts of Data Representation and Management
------------------------------------------------------------------------------------------------------------------------------------------

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

A.1
Data Elements
A data element is a special member of the broad notion called data.  In general, data is a representation of facts, ideas, or instructions.  Data is collected, organized, recorded, processed, and stored in a retrievable form. Data must also be suitable for communication, interpretation, or processing by human or automated means.

There are many constructs used to organize data.  There are data composites, entities, files, object classes, objects, records, relations, relationships, rows, segments, subject areas, tables, and tuples.  None of these are analogous to data elements, but may include or be supported by some database implementation or logical modeling equivalent of data elements.

Bytes and bits are also components of data.  Although they may be used to record data elements in an electronic medium, they do not correspond to data elements.  In a database, a data element may be implemented as a field or column.  In Chen’s ER data model, it is an attribute (see Figure A-5).  A data element then is a single unit of data that in a certain context is considered indivisible.  It is a unit of data representing a single fact about a type of object (object class) in the natural world. (For example, a one character code with allowed values of "M" or "S" representing the marital status attribute of an "employee" object class.)  It cannot be decomposed into more fundamental segments of information that have useful meanings within the scope of its application.  Data elements are thus defined as relevant to the user within the user's universe of discourse.  Data elements are electronic or written representations of the properties of natural‑world object classes.

A.1.1

Representation
A property may be incarnated by some symbol set that can be interpreted by humans.  A single property can be represented by several alternate data elements or even groups of data elements (usually called a data composite or occasionally a data aggregate or chained data elements).  A property can thus be symbolized by either a data composite made up of a group of data elements, or a single data element.

A.1.2

Common Usage
All data practitioners and theorists can relate to the idea of the data element.  The data element is the common link throughout the Software Development Life Cycle (SDLC), no matter what methodology or technology is used.  In one of the earliest stages of the SDLC, they are considered attributes of entities (or object classes). Near the end of the SDLC, specific data values are assigned to instances of them as fields or columns.  In any phase of 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 information system components among which data elements are shared are:

(
Enterprise Information Model;
(
Data Models;
(
Data Flow Diagrams;

Figure A‑1: Data Element Structure
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(
Database Designs (schemas, files, tables);
(
Interface Specifications;
(
Computer Programs.
A.1.2.1
Data Elements in Data Models
The term "data element" was in common use long before the arrival of data modeling.  The units of data used to represent the information needed to conduct the business of an enterprise have traditionally been called data elements.  Data modeling evolved to provide an efficient way to capture the semantics of these data representations.

Figure A‑1 depicts how the data element construct and terms used in ISO/IEC 11179 may relate to some more traditional data‑modeling terminology.

In a data model, an attribute is a characteristic of an entity (entity type, object class, etc.) that the enterprise chooses to record 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).

	entity
	EMPLOYEE
	
	

	attributes
	Name

Identification Number

Address
	data

elements
	Employee Name

Employee Identification Number

Employee Address



Figure A‑2: Data Elements in a Data Model
Names of data elements in the object‑oriented paradigm are generally created in the same manner.  In the object model, class or object names are used in combination with the class or object attributes to produce data element names (Figure A‑3).  Object models differ from data models in that they may contain additional information about the object or class, such as behavior or operations.

	class
	EMPLOYEE
	
	

	class attributes
	Name

Identification Number

Address
	
data elements
	Employee Name

Employee Identification Number
Employee Address

	class behavior


	
	

	



Figure A‑3: 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).  It is the representation of a single property of a class of objects in the natural world.  However, another school of thought separates the idea of the property of the object class from the representation of the property.  Since data elements include representations, it is reasonable and enlightening to isolate the underlying idea that can be grasped by the human mind without relying upon how it is represented in a database, on a screen, on paper, etc.  This is consistent with some data‑modeling techniques that recognize an attribute as being associated with a value domain rather than an attribute having a value domain.

In some cases, such as units of measure, there is clearly a difference between an attribute and a data element.  For example, "date" is a single point on a time continuum measured to the nearest day.  As such, it can be considered a single fact and thus be represented as a single attribute in a data model.  However, there are several ways to represent a date. In the U.S., the most common way is: name of month, day of month count, and year count.  These are clearly three data elements.  However, the same date fact can be represented by a single data element by using the number of days elapsed since some predetermined past date (e.g., Julian Day used by astronomers).  Many other examples of single facts that can be represented in more than one way 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 form).  A property, 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 characteristic of trees in which we are interested is their height.  Tree height is an object class plus a property (data element concept), 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 property to name 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 telephone 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 elements.  Concatenating the area code, exchange code, and line number (in the right way) allows the formation of a data element representing the full telephone number.

Another example of a derivation is an algebraic manipulation.  The calculation of a mean (or average) requires the observations and the number of observations.  Calculating the average age of persons in a set of people therefore requires a data element representing the ages of persons in the set and a data element representing the number of persons in the set.  Then, the obvious arithmetic is carried out through a formula specified by the derivation.

These examples are fairly simple, but it is not hard to imagine much more complicated types of derivations that need to be captured in data elements.  The derivation associated with a data element constitutes a powerful way of associating existing data elements with new ones that are needed.

A.1.2.2  Data Elements in Tables
Data elements in relational databases appear as field labels in tables.  Figure A‑4 provides an example of data elements in database tables.

	record
	EMPLOYEE
	
	
	

	attribute
	
Number
	
Last Name
	
Birth Date
	
Salary Amount

	data values
	1

2

3
	Rood

Herden

Albright
	
47/3/4


48/6/3


51/7/9
	
483.00


501.00


490.00



Figure A‑4: Data Elements in a Database Table

A.1.2.3 
Data Elements in Data Management Tools

The following table (Figure A‑5) identifies terms in data management tools that are usually associated with data elements (those in bold caps).

	traditional
	file
	record
	FIELD
	field value

	relational
	relation
	tuple
	ATTRIBUTE
	element

	object-oriented
	__
	class
	ATTRIBUTE
	instance

	RDBMS*
	table
	row
	COLUMN
	data value

	ERD**
	__
	entity
	ATTRIBUTE
	__

	Alternate ERD Terminology
	__
	entity type
	ATTRIBUTE 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 existing data element. 

Finding a variety of synonyms, near‑synonyms, and homographs for name components makes a thesaurus a valuable tool.  It can provide semantic linking between preferred name terms and other terms. In addition to guidance for use of homographs (words with the same spelling representing different concepts), a thesaurus can direct the user through choices involving equivalence and hierarchical and associative relationships. 

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

A.2.2 Taxonomies and Ontologies
Classification (e.g., genus and species) could be done in at least two ways.  The first, and simplest, is to standardize a method by which a classification is created each time a new data element is registered.  The ideal, but most elaborate way is to start with a complete taxonomy of all possible data elements and then place each newly registered data element in its predefined position.  The most practical approach is to start with a basic and relatively simple taxonomy and allow it to evolve, using rigorous rules, as data elements are registered. 

The most common approach to creating a taxonomy is through lexicography.  The lexical procedure focuses on the words or vocabulary of a language rather than directly upon the semantics.  A lexicographer's approach serves the needs of a data element taxonomy if one accepts the premise that humans cannot think about a concept unless they have words to describe it.  That is, humans have invented words for any concept about which they think.

Each data element registry should probably have a specific taxonomy that best meets the needs of its clients.  Thus different registries may choose to use different taxonomies.

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

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 is the representation of a property of an object class that 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 data 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 "Horse" 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 property that has been previously identified as being associated with the horse object class.  The registry says that this property for a horse is the distance from the surface upon which a horse is standing to its withers (i.e., shoulder).

5)
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 insists 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 been registered.

6)
The data modeler describes the representational form of a new data element that measures any 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 since 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 model.

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 Measurement taxon in the Representation Taxonomy will lead any future user directly to the description of this data element.

The classification scheme for data elements is in detail in ISO/IEC 11179, Part 2, Classification 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. 

                                                                 EXAMPLE 1
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However, if one was dealing with labeling the various observable colors, Color would be the object class and the property could be called Label.  One of the associated data elements could be called Color Name.  Here, Color is an object class where in the first example it was a property.  Neither way can be considered incorrect.

                                                                         EXAMPLE 2
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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.


EXAMPLE 3
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Yet another way to depict Eye Color is as a subtype.  Eye Color could be an object class that is a sub‑class of the object class Color.

EXAMPLE 4
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The practical results of examples 3 and 4 are virtually identical.  In the case of both examples, the value domain of Eye Color Name would be a subset of the value domain of Color Name.

EXAMPLE 5
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Another way of considering this is that the value domain of Color Name is a super‑set of all value domains of 1) in the case of example 4, the sub‑classes of Color, or 2) in the case of example 3, all the object classes that are relationships to Color.  ISO/IEC 11179 allows any of these data element construct variations to be used.

A.3 Data Element Metadata Attributes
A.3.1 Identification
Unique numerical identifiers are assigned to each registered data element as well as the property and object class represented by the data element.  In some cases, unique numerical identifiers are also given data values of a data element.  These unique identifiers are registered in a data element registry.  They enable direct translation of the data elements across natural languages and application systems.  Although data elements will have many different translations into different languages or multiple versions in a single language, the unique identifier will remain constant and be the bridge for translating from one version to another. 

Each data element shall receive an identifier which identifies the data element uniquely throughout any computing space, e.g., application program, local computing system, distributed computing system, organization, industry, and globally for all nations.  Identifiers contain no intelligence.  They can therefore be assigned to data elements by the registrar and remain permanently attached to them.  Identifiers for exchange of data are assigned and maintained by a Registration Authority.  

In addition to an identifier, a data element may be assigned any number of alternate names or icons bounded by disciplines or subject areas.  One data element name may be a preferred name within a Registration Authority. Like the identifier, the preferred name maintains a one‑to‑one relationship with the data element.  Names are usually the primary means by which human users of data identify and interact with data elements. 

Data elements are registered by different Registration Authorities.  Each of these may prefer to retain the identifiers, names, icons or other means of identification with which the users of the data are familiar.  For alternate identifiers, the identifier coupled with the context in which this identifier has meaning is documented.

Each data value in some value domain may also be assigned an identifier.  This is particularly useful for enumerated domains, as it can facilitate international language translation for associated names of data instances.  For example, the data element "eye color name" may have the enumerated domain of "gray, blue, green, and brown," where each data value would have a unique identifier of its own (e.g., gray = 1357; blue = 2468).

A.3.2 Definition
A definition is a natural language statement of the data element's meaning; its predicate.  The definition of a data element is an extremely critical aspect of data element development.  To be shareable, a data element must have a well‑formed, unambiguous, precise, and commonly understood definition.  An extensive discussion of data element definitions is contained in ISO/IEC 11179, Part 4, with precise rules and guidelines to their formulation.

A.3.3 Representation
Data modelers often call the representational form of an attribute its "value domain" or simply "domain."  For the purposes of ISO/IEC 11179, we refer to the representational part of a data element as representation.  

Data elements take on values in business operations that can be shared among functions in the exchange of information.  A data element always has a set of allowed data values.  The set of allowed values is called a value domain. 

A data element is never represented by a single data value since it is a type (i.e., the complete set of data values) and not a single instance.  For example, Employee Identifier is a data element that has a value domain described by a complete list of data values allowable within a particular enterprise.  The data values here would simply be a list of all instances of employee identifiers.  An instance of a data element has a single data value and is called a "data element instance." 

A property has a definition and belongs to an object class.  Conversely, a representation has no definition but has a format category, permissible data values, maximum character count, and, if a measurement, a unit of measure.  For example, the "name of month" data element has the following representation:
(
Format category = alpha
(
Permissible data values = January, February, March, April, May, June, July, August, September, October, November, December
(
Maximum characters = 9
(
Unit of measure = (not applicable since this is not a measurement)
. A.3.3.1  Enumerated Domains
Although the structure of data element metadata can be viewed from the perspective of an object class or a property, it can also be viewed from the perspective of a representation.  This is easiest to illustrate with an enumerated domain example.  An enumerated domain is a value domain that is specified by a list of all allowed values.  For example, humans have labeled countries with names so that they can conveniently refer to them.  The set containing the names of all the current countries in the world is an example of an enumerated domain.

Whereas the property and an associated value domain (of a representation) can be considered to identify the set of potential valid data values for a data element, the object class usually restricts or limits that extensive value domain to a specific subset of data values that apply specifically to a particular data element.  Figure A‑6 illustrates the restriction of value domains by different object classes

.In the data element example in Figure A‑6, Name of Person Employed by Corporation X: 

(
"Name" has the value domain of all conceivable names,
(
 "of Person" refers to a subset of all possible names, and
(
"employed by Corporation X" further restricts the name value domain to a very specific subset of people names: the names of Corporation X employees.
Therefore, Name of Person Employed by Corporation X has the value domain of all conceivable names limited to only those names of Corporation X employees.  The number of all possible names valid for this data element is greatly reduced to a few specific ones. [image: image7.png]uuuuuuuuuu





Figure A‑6: Value Domain Restriction
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Figure A‑7: Value Domain Intersection
Some enumerated domains can be considered an intersection of broader enumerated domains.  Figure A‑7 shows that, in some cases, value domains can overlap. 

A.3.3.2  Reusable Domains
Some domains have the potential to be used by many data elements.  For instance, the names of all the human eye colors may be applied to employees, contractors, spouses, and many other types of persons within a database.

A domain which is rigorously defined and specified may be reused.  These reusable domains share the same value domain, representation, and property when used in a data element, for example employee eye color or contractor eye color.  We call these reusable domains generic data elements (see Fig A-1).

A.4 
Data Element Registry and Registration
A group appointed the responsibility for registering data elements is called a "Registration Authority." A Registration Authority:
(
assigns a unique identifier
(
assures that all required metadata attributes are documented
(
assigns a status level depending upon the metadata quality and degree of integration. 

The Registration Authority is appointed to be responsible for a universe of discourse.  This universe may be as narrow as an organizational sub‑unit within a company, or as wide as an entire industry or nation.  The Registration Authority is responsible for the registration of any data element considered shareable within the universe of discourse for which it is appointed.

There will be a hierarchy of Registration Authorities, each responsible for a larger universe than its subordinate Registration Authorities. Registration Authorities may be created at a higher level when there is a need to share data elements across two or more Registration Authorities at a lower level.  The lower level then becomes the Submitting Organization for registration at the higher (with a broader universe of discourse) Registration Authority.

The Registration Authority documents the descriptions of data elements for which it is responsible in a Registry.  The Registration Authority is responsible for the integrity of the data elements in the Registry.
Annex B (informative)
Metadata and Data Elements
------------------------------------------------------------------------------------------------------------------------------------------

This informative annex discusses the connection between metadata and data elements.

B.1
What Is Metadata?
Commonly, metadata is defined as "data about data," but this is imprecise and leads to confusion.  Metadata is the information and documentation which makes data understandable and shareable for users over time.  Data remain useable, shareable, and understandable as long as the metadata remain accessible.

All organizations which produce data have an obligation to produce the metadata necessary to make the data understandable, both for internal and external users of the data.  It is not sufficient for these users to have access to data without the information needed to understand or interpret the data.

Each organization which produces data also has an obligation to define what constitutes its metadata precisely.  There are three reasons for this:

(
A clear distinction must be made between data and metadata within a context (even though metadata is often treated as other data within information systems);

(
The full extent of metadata must be determined, i.e. all the metadata necessary to describe the data fully; and

(
General definitions of metadata fail because each organization's needs and uses for metadata differ so widely.

Because metadata is data (in a sense outside the needs of the organization), it is possible to store and retrieve metadata in a repository similar to the way data is stored and retrieved in a database.  Efficient and effective use of data is made possible by the organized storage and use of metadata.  Through on-line data dissemination, data and their metadata can be made available together.  Data users will be able to get the information they need to use the data by looking at the metadata first.

Organizations produce different kinds of data, and therefore have different requirements for metadata.  However, broad classification schemes for metadata have much in common across organizations.  A commonly found scheme is the following:
(
System - the physical and logical characteristics needed for computer programming and database management, includes information such as file locations, storage media, record layouts, database schema, data dictionaries, etc;
(
Application - the information needed to understand or use the data, information such as definitions of terms, collection procedures and instruments, post data collection processing, etc;
(
Administration - the costs, schedules, budgets, and related information associated with data collection programs and used by management for analysis.
As described above, metadata is data and can be organized formally through the use of data models and  metamodels.  A thorough understanding of all the metadata that any data user might want is a first step towards building these models. Then, the models will be the basis for building a repository of the metadata.  The models also form the basis for classifying some metadata, thus they form part of a classification scheme.

Another view of metadata is gained by looking at the possible users of the data and metadata.  Each type of user has different needs, and some users' needs may not overlap.  A programmer may only need to know system metadata, whereas an executive might only need to look at administration metadata.  Data analysts typically have much broader needs, especially if they are external to the organization producing the data.  In general, the different types of users, their needs (based on the types of questions they want to answer with the data), and their level of sophistication all have an impact on the metadata which has to be made available to them.

B.2
Data Elements, Metadata, Metamodels
The associated information about data elements is an integral part of any organization's metadata.  Parts 2-6 of ISO/IEC 11179 describe the metadata which is required to be maintained for the data elements of an organization.  These metadata will help all users understand and share an organization's data.  Classification, basic attributes, definitions, naming, and registration are all important categories of information for the potential users of data.

Organizing and storing metadata in a repository requires building models.  A metamodel of the information described in Parts 2-6 of ISO/IEC 11179 is necessary to capture that information in a registry or repository.  It will not be easy to develop such a metamodel, but its development will greatly enhance the usefulness of an implementation of this standard.

Metadata about the data elements representing some data will rarely contain all the information necessary to understand those data.  Much of the subject matter and administrative metadata about data and an organization is missing from the standard, and computer processing metadata is almost totally lacking, too.  For instance, an organization collecting survey data will have much information about how the data were collected.  This information, such as sample and questionnaire design, is often necessary to understanding the data.  However, sample and questionnaire designs are not part of the metadata describing data elements (from ISO/IEC 11179).

Building a metamodel that is extensible will allow for additional metadata to be described.  Subject matter, computer processing, and administrative areas which are beyond the scope of ISO/IEC 11179 need their own metamodels and data models developed.  Extensibility will give the new models a place to fit into the basic data elements metamodel. In this way, a more complete model can be built.
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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 or non-governmental, in liaison with ISO and IEC, also take part in the work.
 
In the field of information technology, ISO and IEC have established Joint Technical Committee 1, ISO/IEC JTC1.  Draft International Standards adopted by Joint Technical Committee 1 are circulated to national bodies for voting.  Publication as an International Standard requires approval by at least 75% of the national bodies casting a vote. 
 
This Part 2 of the International Standard ISO/IEC 11179 was prepared by the Subcommittee ISO/IEC JTC1/SC14, Data Element Principles. Following a reorganization of committees, further development of this standard is now assigned to ISO/IEC JTC1 SC32 Data Management and Interchange.
 
Other parts of the International Standard ISO/IEC 11179 are:
 
Part 1: Framework for the Generation and Standardization of 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; and
Part 6: Registration of Data Elements.

 
Introduction
 
This Part of this International Standard provides the basis for documenting, through a specific set of attributes, the classification aspects of data elements.  There are many efforts underway to devise classification schemes and to use the schemes to build and populate classification structures.  For the purpose of this standard, the following are all considered types of classification schemes of varying discriminatory power: key words, thesauri, taxonomies, and ontologies.  These classification schemes have potentially great utility when associated with various aspects of data elements.
 
There are several purposes for applying classification to data elements.  Classification assists users to find a single data element from among many data elements, facilitates data administration analysis of data elements and, through inheritance, conveys semantic content that is often only incompletely specified by other attributes, such as names and definitions.
 
· The classification schemes accommodated in this Part have utility for
·        deriving and formulating abstract and application data elements,
·        ensuring appropriate attribute and attribute-value inheritance,
·        deriving names from a controlled vocabulary
·        disambiguating
·        recognizing superordinate, coordinate, and subordinate data element concepts
·        recognizing relationships among data element concepts and data elements
·        assisting in the development of modularly designed names and definitions.
 
Each type of classification scheme mentioned above has particular strengths and weaknesses, and provides the foundation upon which particular capabilities can be built.  Keywords, for example, are a quick way to provide users some assistance in locating potentially useful data elements.  A thesaurus provides a more structured approach, arranging descriptive terms in a structure of broader, narrower, and related classification categories.  A taxonomy provides a classification structure that adds the power of inheritance of meaning from generalized taxa to specialized taxa. Ontologies, with associated epistemologies, can provide rich, rigorously defined structures (e.g., directed acyclic graphs with multiple inheritance) that can convey information needed by software, such as intelligent agents and mediators, that are useful in the provision of intelligent information services.
 
The term data element refers to data element type; the shorter term is used for convenience.

Information technology—Specification and standardization of data elements

Part 2: Classification for data elements
 
 
1 Scope
 
This Part of the International Standard provides procedures and techniques for associating data with classification schemes.  Several components of data elements invite classification—components covered by this International Standard—include object classes, properties, representations, value domains, and data element concepts, as well as data elements themselves.  The procedures and techniques specified in this International Standard will enable Registration Authorities to apply classification schemes that better enable one to
·                  analyze object classes, data element concepts, and data elements,
·                  make comparisons within the following categories: object classes, properties, representations, data element concepts, and data elements,
·                  reduce the variety of data element concepts and data elements,
·                  identify, describe, and define data element concepts and data elements unambiguously,
·                  assist in the analysis of data elements for the purpose of assigning registration status,
·                  address synonym and homonym problems,
·                  retrieve data element concepts and data elements from a data register,
·                  recognize relationships among data element concepts and data elements,
·                  support the unique and unambiguous identification and referencing of object classes, data element concepts, and data elements in a manner that is linguistically neutral and information technology enabled.
 
The preparation of this International Standard has also been prompted by the need for standardized data design procedures that will ensure the emergence of data elements capable of supporting electronic data interchange. 
 
This Part of the International Standard develops a set of principles, methods, and procedures for specifying what is needed (at a minimum) to document the association between the various components of a data element and one or more classification schemes.  This includes the names, nonintelligent identifiers, definitions, and other aspects of the classification scheme and its contents. These can be captured through use of a set of attributes.  Particular attributes are specified in this Part of this International Standard, along with a structure for the contents of these attributes.  Users may extend the set of attributes as necessary.  Additional information may accompany a taxonomy or ontology; for example, to provide a suggested set of qualifiers that could be applied to the object class, property, or representation taxa to more fully qualify the classification of the particular data element.  This Part builds upon and utilizes the basic attributes specified in Part 3 of this International Standard.
 
An example in this standard shows how selected components of data elements can be associated with a classification scheme through the attributes specified in this International Standard.  Use of one or more classification schemes is intended to provide a sound conceptual basis for the development of metadata having enhanced semantic purity and design integrity. 
 
This International Standard does not establish a particular classification scheme as preeminent.  Sanction of a particular taxonomic approach and/or a particular epistemology is also beyond the scope of this International Standard.  These are addressed by other standards committees and/or tend to be tailored to a particular domain of discourse.  The power of the classification scheme and the utility of the content are appropriate areas for competition.  Other standards committees are developing or have developed normative languages for use in classification and/or particular techniques and structures that can be accommodated by this International Standard.  For example, the National Information Standards Organization (NISO) has developed a standard for development of a thesaurus.  It is appropriate for each classification structure to be documented as to how it was developed and how it can be extended and maintained.  Such attributes could be added, by the principle of extensibility, to the attributes specified in this International Standard.  They are not, however, included here.
 
Each Registration Authority, as described and specified in Part 6 of this International Standard, may classify components of a data element according to the classification schemes, structures, and content that it deems appropriate. In documenting the classification aspects of data elements, the Registration Authority shall do so according to the principles, methods, procedures, and attributes specified in this International Standard.
 
 
2 Normative References
 
The following standards contain provisions that, through reference in this text, constitute provisions of this Part of the International Standard.  At the time of publication, the editions indicated were valid.  All standards are subject to revision, and parties to agreements based on this Part of the International Standard are encouraged to apply the most recent editions of the standard indicated below.  Members of IEC and ISO maintain registers of currently valid International Standards.
 
None.
 
3
Definitions
 
For the purposes of this Part of the International Standard, the following definitions apply.
 
3.1 3.1    attribute: A characteristic of an object or entity.
 
3.2 3.2    classification scheme: An arrangement or division of objects into groups based on characteristics that the objects have in common, e.g., origin, composition, structure, application, and function.
 
3.3 3.3    classification scheme item: A component of content in a classification scheme. This may be a node in a taxonomy or ontology, a term in a thesaurus, etc.
 
3.4 3.4    classified component: Any component of a data element that may be classified in one or more classification schemes. These components include the object class, property, representation class, data element concept, value domain, and data element.
 
3.5 3.5    data: A representation of facts, concepts, or instructions in a formalized manner suitable for communication, interpretation, or processing by humans or by automatic means (ISO 2382-4).
 
3.6 3.6    data element: A unit of data for which the definition, identification, representation and permissible values are specified by means of a set of attributes.
 
3.7 3.7    data element concept: A concept that can be represented in the form of a data element, described independently of any particular representation.
 
3.8 3.8    name: The primary means of identification of objects and concepts for humans.
 
 
4 Classification Attributes for Data Elements
 
Attributes shall be utilized to associate various classification schemes with selected components of data elements.  These components include object classes, properties, representations, and data element concepts, as well as data elements themselves.  As described in Part 1 of this International Standard, data element concepts are comprised of a relationship between one or more object classes and a property.  A data element is formed when a form of representation (e.g., a numeric code) is chosen for the data element concept.  Each of the components may be associated with classification schemes as described below.
 
4.1 Keywords
 
Keywords are included as basic attributes in Part 3 of this International Standard.  They can be applied to object classes, properties, representations, data elements, and data element concepts.  Part 3 describes keywords as follows:
 
name

:
Keyword
definition
:
One or more significant words used for retrieval of data elements.
obligation
:
Optional
data type
:
Character string
comment
:
This attribute can be used for recording keywords (search keys) associated with the data element in question.
 
For the purpose of this International Standard, "controlled word lists"—wherein each word in a list of words is limited (controlled) to a particular meaning—can be recorded in the same manner as keywords. While keywords are very weak as a classification scheme, they are nonetheless very useful and can be recorded as a "classification scheme type" for use within this standard.
 
4.2 Thesaurus terms
 
Thesaurus terms can be associated with data elements and data element concepts.  The structure of the thesaurus is not specified in this International Standard.  The attributes specified in clause 4.4, below shall be utilized for capturing thesaurus information related to data elements or data element concepts.
 
4.3 Taxonomy and ontology taxa
 
A taxonomy is an hierarchical organization of concepts, or taxa, based on generalization/specialization and the mathematical notions of sets, subsets, and set membership. An ontology is a network organization of taxa meant to provide a model of some portion of the world, and consists of theories about the sorts of objects, properties of objects, and relations among objects that are possible in that portion of the world.  An ontology may include formal axioms that constrain the interpretation and well-formed use of taxa.  The taxa in taxonomies and ontologies may be related to the following classified data registration components: object class, property, representation class, and data element concept. The structure of a taxonomy or an ontology is not specified in this International Standard, however the attributes listed in clause 4.4 below shall be utilized to capture such structural information.
 
4.4 Classification attributes
 
The following attributes may be used for recording the classification information about any component of a data element:
Classified component id
Classified component name
Classification scheme type
Classification scheme name
Classification scheme version
Classification scheme item type
Classification scheme item value
 
For example:
Classified component id = identifier for object class (e.g., CC0001)
Classified component name = object class (e.g., fruit fly)
Classification scheme type = Taxonomy
Classification scheme name = International Taxonomic Information System (Biological Taxonomy)
Classification scheme version = 2.1
Classification scheme item type = taxon identifier
Classification scheme item value = 5411 
             or
Classification scheme item type = taxon term
Classification scheme item value = Drosophila
 
The relationships among the classification attributes are depicted in Figure 4.1.  Additional attributes may be utilized where necessary.
 
 
Figure 4-1.  Classification Attributes for Administered Components, and an Example of their Usage

 
4.5 Classification attribute descriptions
 
4.5.1
name

:
Classified component id
definition
:
A linguistically neutral, unique, and unambiguous identifier for the identification and referencing of a classified component.
obligation
:
Conditional
condition
:
Required if the classification items are to be recorded.
data type
:
Character string
comment
:
Example: CC0001
 
4.5.2
name

:
Classified component name
definition
:
The name of the data element component that is subject to classification, such as object class, property, representation class, value domain, data element concept, and data element.
obligation
:
Conditional
condition
:
Required if the classification items are to be recorded.
data type
:
Character string
comment
:
Example: object class
 
4.5.3
name

:
Classification scheme type
definition
:
The type of classification scheme from which classification items are drawn.
obligation
:
Conditional
condition
:
Required if the classification items are to be recorded.
data type
:
Character string
comment
:
Example: Taxonomy
 
4.5.4
name

:
Classification scheme id
definition
:
A linguistically neutral, unique, and unambiguous identifier for the identification and referencing of a classified component.
obligation
:
Conditional
condition
:
Required if the classification items are to be recorded.
data type
:
Character string
comment
:
Example: CS0001
 
4.5.5
name

:
Classification scheme name
definition
:
The name of the particular classification scheme from which the classification items are drawn.
obligation
:
Conditional
condition
:
Required if the classification items are to be recorded.
data type
:
Character string
comment
:
Example: Kenworthey's Taxonomy
 
4.5.6
name

:
Classification scheme version
definition
:
The version of the particular classification scheme from which the classification items are drawn.
obligation
:
Conditional
condition
:
Required if the classification items are to be recorded.
data type
:
Character string
comment
:
Example: “Version 2.1”
 
4.5.7
name

:
Classification scheme item type
definition
:
The type of the “classification scheme item value” in 4.5.8, below.
obligation
:
Conditional
condition
:
Required if the classification items are to be recorded.
data type
:
Character string
comment
:
Examples: “Unintelligent identifier,” “Term,” or “Definition”
 
4.5.8
name

:
Classification scheme item value
definition
:
An instance of the name, or identifier, or definition, etc. of a classification scheme item.
obligation
:
Optional
data type
:
Character string
comment
:
Examples: “5411” is an example of a value of type “unintelligent identifier” for a taxon within a taxonomy. “Drosophila” is an example of a value of type “term” used to identify a node in a taxonomy.
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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.

In the field of information technology, ISO and IEC have established a joint technical committee,

ISO/IEC/JTC 1. Draft International Standards adopted by the joint technical committee are circulated to

national bodies for voting. 

This Part 3 of the International Standard ISO/IEC 11179 was prepared by ISO/IEC JTC 1/SC14, Information

technology -- Data Element Principles.

Other parts of International Standard 11179 are:

-    Part 1: Framework for the generation and standardization of data elements;

-    Part 2: Classification of concepts for the identification of domains;

-    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.       

The annexes are for information only.

Introduction

This Part of the International Standard defines basic attributes for specifying data elements.

Data processing and electronic data interchange heavily relies on accurate, reliable, controllable and

verifiable data recorded in databases.

One of the prerequisites for a correct and proper use and interpretation of data is that both users and

owners of data have a common understanding of the meaning and representation of the data elements. To

facilitate a shared view of data elements, a number of attributes have to be defined.

Information technology -- Specification and standardization of data elements

Part 3: Basic attributes of data elements

1.   Scope and field of application

This Part of the International Standard specifies attributes of data elements. It is limited to a set of basic

attributes independently of their usage in application systems, databases, data interchange messages etc.

This Part of the International Standard applies to activities including:

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

 b)  the design and specification of application-oriented data models, databases and message types for

     data interchange;

 c)  the actual use of data in communications and information processing systems;

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

This set of basic attributes will have to be extended with additional attributes to enable the performance

of a comprehensive data management function. No logical or physical structure of the data is implied in

this Part of the International Standard.

A comprehensive data management function also requires a set of rules and procedures for classifying,

defining, identifying, naming and registering data elements. These rules and procedures are outside the

scope of this part and are covered in the other Parts of the International Standard.

Techniques for implementing a data element dictionary using this Part of the International Standard are

outside the scope of this Part of the International Standard.

2.   Normative references

The following standards contain provisions which, through reference in the text, constitute provisions for

this Part of the International Standard. At the time of publication, the editions indicated were valid. All

standards are subject to revision, and parties to agreements based on this Part of the International Standard

are encouraged to investigate the possibility of applying the most recent editions of standards indicated

below. Members of IEC and ISO maintain registers of currently valid International Standards.

ISO 646:1983, Information Interchange - ISO 7-bit coded character set for information interchange   

ISO 3166:1988, Code for the representation of names of countries

ISO 6093:1985, Information processing - Representation of numerical values in character strings for

information interchange

3. Definitions

For the purpose of this Part of the International Standard the following definitions apply.

3.1  attribute : A characteristic of an object or entity. 

3.2  attribute value : A representation of an instance of an attribute.    

3.3  data element : A unit of data for which the definition, identification,

representation and permissible values are specified by means of a set of attributes.

3.4  data element concept : A concept which can be represented in the form

of a data element, described independently of any particular representation.

3.5  data element dictionary: An information resource that specifies, defines, and 

lists all relevant data elements.

     NOTE: 

     Data element dictionaries may exist at various levels, e.g.

     ISO/IEC Committees, international associations, industry sectors, companies, application systems.

3.6  data element value : A value out of a set of permissible values pertaining

to a data element. 

4. Descriptors of a data element attribute

4.1  General descriptors 

Data element attributes shall be registered and controlled in a standard 

way in order to achieve consistency in the exchange of information on 

data elements among data element dictionaries and to enable the 

comparison of data elements used in different data management 

environments.

Table 1 gives the set of general descriptors for describing a data 

element attribute. The column 'obligation' indicates whether a 

descriptor is 'mandatory' or 'conditional' or 'optional' when a data 

element attribute is described.

Table 1   General descriptors

descriptor of attribute       obligation     for definition see

- name                        M         4.3

- definition                  M         4.4

- obligation                  M         4.5

- condition                   C         4.6

- maximum occurrence          O         4.7

- datatype                    M         4.8

- maximum size                O         4.9 

- character set               C         Note 1    

- language                    C         Note 2    

- comment                     O         4.10

NOTE 1:

In general, a data element attribute is registered in a data element 

dictionary using one character set. The character set used, is described 

as the descriptor 'character set' of a data element attribute. The 

descriptor is valid at the data element dictionary level and shall be 

explicitly stated in case of interchange among dictionaries. If one (or 

more) of the data element attributes uses a character set that differs 

from the set generally used for the complete data element dictionary, 

than the descriptor 'character set' shall be specified.

NOTE 2:

In general, a data element attribute is registered in a data element 

dictionary using one language. The language used, is described as the 

descriptor 'language' of a data element attribute. The descriptor is 

valid at the data element dictionary level and shall be explicitly 

stated in case of interchange among data element dictionaries. If one 

(or more) of the data element attributes uses a language that differs 

from the set generally used for the complete data element dictionary, 

than the descriptor 'language' shall be specified. For recommendations 

of use see Annex D. 

4.2  Mandatory descriptors 

The following descriptors of data element attributes are mandatory:

 - name, see 4.3

 - definition, see 4.4

 - obligation, see 4.5

 - datatype, see 4.8

4.3  Name

Label assigned to a data element attribute. 

The name shall be unique and shall be presented as an alphanumeric character string.

 NOTE: The names of the basic attributes of data elements are listed in Table 2.

4.4  Definition

Description of a data element attribute that clearly distinguishes it from other data element attributes.

The definition is represented as an alphanumeric character string.

4.5  Obligation

A descriptor indicating whether a data element attribute shall always be present or sometimes be present

(i.e. contain value). This descriptor may have the following values:

- mandatory: the data element attribute shall be present.

- conditional: the data element attribute shall be present if condition(s) specified under 4.6 occur.

- optional: the data element attribute may be present or not be present.

4.6  Condition

Circumstances under which a data element attribute shall be present.

4.7  Maximum occurrence

A descriptor specifying the maximum number of instances the data element attribute may have in the

specification of one data element.

 NOTE: The descriptor 'maximum occurrence' may be implemented by repeating the attribute or by presenting the attribute once

 with multiple values (multi-valued attribute). The implementation of the latter case requires a syntax convention for distinguishing

 the attribute values from each other.

Example 1 of implementation:

A data management function has decided that the attribute: 'Synonymous name' may occur 3 times in a

data element specification. The three 'Synonymous names' of the data element, named : 'product code'

may be presented as follows:

Name :              product code

Synonymous name 1:  article number

Synonymous name 2:  material code

Synonymous name 3:  product reference number

Example 2 of implementation:

A data management function has decided that the attribute: 'Classification scheme' may occur only once

but may have 2 values in a data element specification. The two 'classification schemes' of the data

element: 'Length of body of component' may be presented as follows:

(The semicolon (;) is used as separator of the two classes.)

Name:                    body length

Classification scheme:        IEC Component Class: Component;

                    IEC Data element type class: Quantity of space (T03).

4.8 Datatype 

A descriptor specifying a set of distinct values for representing the attribute value. 

Examples of datatypes for attribute values are:  'character',  'ordinal number', 'integer', 'character string'. 

4.9 Maximum size

A specification of the maximum number of storage units to represent the distinct values of the datatype

specified in 4.8.

Example: When the instance of 'datatype' is specified as: 'integers' and the instance of the descriptor

'maximum size' is: '3' it means that the attribute value may contain maximum 3 integers.

   NOTE: For recommendations for use see Annex D.

4.10 Comment

Remark concerning the application of the attributes.

5. Basic attributes of data elements

5.1  Use of basic attributes 

A specification of a data element consists of a set of attributes.  This Part of the International Standard

specifies a set of basic attributes. Basic means that they are frequently needed to specify a data element.

Basic attributes may be useful for a variety of functions such as: 

   - design of information processing systems; 

   - design of EDI-messages for data interchange; 

   - maintenance of data element dictionaries; 

   - data management; 

   - data administration; 

   - data element dictionary design; 

   - data element dictionary control; 

   - use of information processing systems.

The attributes specified in this Part of the International Standard are also considered basic in the sense that

additional attributes are required to support each of the functions enumerated above.

Basic also implies that the attributes are independent of:

   - any application environment; 

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

   - any level of abstraction of the meaning (e.g. a representation of a generic concept like 'name of

     a person' or a representation of a specific concept like 'name of the driver of a truck'); 

   - any grouping of data elements;

   - any method for designing information processing systems or data interchange messages;

   - any data element dictionary system.

Basic does not imply that all standardized attributes presented in this Part of the International Standard

are required in all cases. Distinction is made between those basic attributes that are:

   - mandatory: always required; 

   - conditional: required to be present under certain specified conditions;

   - optional: allowed but not required.

5.2  Categories of basic attributes 

5.2.1  Identifying

Attributes that are applicable for the identification of a data element.

5.2.2  Definitional

Attributes that describe the semantic aspects of a data element.

     NOTE: These attributes may be derived by inheritance from characteristics of data element concepts, objects or entities.

5.2.2  Relational

Attributes that describe associations among data elements and/or associations between data elements and

classification schemes, data element concepts, objects, entities.

5.2.3  Representational   

Attributes that describe representational aspects of a data element.

5.2.4  Administrative

Attributes that describe management and control aspects of a data element.

5.3  Table of basic attributes 

The following table lists the basic attributes grouped according to the categories of 5.2.

For a precise definition of these attributes see Clause 6.

The column 'obligation' indicates whether an attribute in a data element dictionary is 'Mandatory' (M),

'Conditional' (C) or 'Optional' (O).

Table 2: Data element attributes

Attribute      Name of data element attribute       obli-     see

Category                                           gation    definition

____________________________________________________________________________________

Identifying  - Name                                    M    6.1.1

       - Identifier                                    C    6.1.2     

       - Version                                       C    6.1.3

       - Registration Authority                        C    6.1.4     

       - Synonymous name                               O    6.1.5          

       - Context                                       C    6.1.6          

____________________________________________________________________________________

Definitional - Definition                              M    6.2.1

____________________________________________________________________________________

Relational - Classification scheme                     O    6.3.1

       - Keyword(s)                                    O    6.3.2

       - Related data reference                        O    6.3.3

       - Type of relationship                          C    6.3.4

____________________________________________________________________________________

Represen-  - Representation category                             M    6.4.1

tational   - Form of representation                                   M    6.4.2

       - Datatype of data element values                    M    6.4.3

       - Maximum size of data element values           M    6.4.4

       - Minimum size of data element values           M    6.4.5

       - Layout of representation                                C    6.4.6

       - Permissible data element values                         M    6.4.7

____________________________________________________________________________________

Admini-    - Responsible organization                                 O    6.5.1

strative   - Registration status                                      C    6.5.2

       - Submitting organization                                 O    6.5.3     

                                                                   - Comments                                      O    6.5.4

5.4  Model of basic attributes

The model depicted in Figure 1 groups the attributes of a data element using two criteria: Similar

cardinality and logical interdependency between attributes being clustered together.

-  Cardinality type

 Each data element specification may contain zero or one (0:1), one and only one (1:1), zero or more (0:n)

 or one or more (1:n) occurrences of the attributes listed in Table 2.

 For example, a data element specification may contain zero or one attributes 'Responsible organisation',

 but requires one and only one attribute 'Definition'; may contain zero or more pair of attributes 'Related

 data reference' and 'Type of relationship' but requires one or more attributes 'Permissible data element

 values'.

-  Logical interdependency

 In addition to having a similar cardinality type, attributes may depend on one another, i.e., one attribute

 may not be specified without other attribute(s) being specified. 

 For example, both the attribute 'Synonymous name' and 'Context' shall be specified if either one is

 specified. Similarly, both the attributes 'Related data reference' and 'Type of relationship' shall exist

 if either one exists. On the other hand, even though both attributes 'Related data reference' and

 'synonymous name' have the same cardinality type (0:n), they do not depend on each other to exist, thus

 are not grouped together.

5.5  Mandatory attributes

The following attributes of data elements are mandatory:

-  Name, see 6.1.1

-  Definition, see 6.2.1

-  Representation category, see 6.4.1

-  Form of representation, see 6.4.2

-  Datatype of data element values, see 6.4.3

-  Maximum size of data element values, see 6.4.4

-  Minimum size of data element values, see 6.4.5 

-  Permissible data element values, see 6.4.7

NOTE

A data management environment may decide that basic attributes having 'obligation': conditional or optional as specified in this Part

of the International Standard, may have a higher 'obligation' in a local environment.

5.6  Additional attributes

Additional, non-basic attributes of data elements can be required e.g. for internal representation in

databases or for structural relations with system and message elements.

See Annex A for examples.

6. Specification of basic attributes of data elements

As explained in Clause 5, data elements are specified by their attributes. In this Clause the set of basic

attributes is specified. Each of the attributes is described by using the mandatory descriptors as presented

in Clause 4. For recommendations for use of conditional descriptors see Annex D.

6.1 Identifying attributes

6.1.1     name  :   Name

    definition :    Single or multi word designation assigned to a data element.

    obligation :    Mandatory

    datatype   :    Character string

    comment    :    1. See Part 5 of this International Standard for naming principles;

                         2. If naming conventions apply in certain application areas, this attribute has

                         to be structured according to these conventions.

                         3. An environment controlling the data element can require that this attribute

                         be unique within a data element dictionary.

6.1.2     name  :   Identifier 

    definition :    A language independent unique identifier of a data element within a

                    Registration Authority.

    obligation :    Conditional

    condition  :    If the attribute 'Name of data element' (6.1.1) is not unique within a

                    Registration Authority this attribute is mandatory.

                         Assignment of a unique identifier may be made mandatory as part of the

                         registration procedure of any Registration Authority.

    datatype   :    Character

    comments   :    1. For referencing between data elements that are controlled by different

                    Registration Authorities, this attribute can be qualified by a designation of

                    the Registration Authority and the attribute 'version' (see 6.1.3) to guarantee

                    uniqueness.

                         2. See Part 5 and 6 of this International Standard for conventions and

                         recommendations for establishing and controlling data element identifiers. 

6.1.3     name  :   Version 

    definition :    Identification of an issue of a data element specification in a series of evolving

                    data element specifications within a Registration Authority.

    obligation :    Conditional

    condition  :    This attribute is mandatory if updates on attributes occur which meet the

                    maintenance rules for allocating new versions as set by the Registration

                    Authority.

    datatype   :    Character

    comments   :    1. See Part 6 of this International Standard for rules and recommendations

                    on the use of versions. 

                         2. For reasons of control of and reference among data elements, the attribute

                         'Version' can be used as a qualifier of the attribute 'Identifier'.

6.1.4     name  :   Registration Authority 

    definition :    Any organisation authorized to register data elements.

    obligation :    Conditional

    condition  :    One Registration Authority shall be specified for each Identifier present.

    datatype   :    Character string

    comments   :    The combined attributes 'Registration Authority', 'Identifier' and 'Version'

                    serve to uniquely identify a data element.

                         A data element may be registered by multiple Registration Authorities.

                         Part 6 of this International Standard offers further details about Registration

                         Authorities.

6.1.5     name  :   Synonymous name 

    definition :    Single word or multi word designation that differs from the given name, but

                    represents the same data element concept. 

    obligation :    Optional

    datatype    :   Character string

    comment    :    Synonymous names are often familiar names in a certain application

                    environment. If this is the case use attribute 'Context' (6.1.6) to specify the

                    context.

                         If more synonymous names occur the attributes 'Synonymous name' and

                         'Context' shall be specified as a pair.

6.1.6     name  :   Context 

    definition :    A designation or description of the application environment or discipline in

                    which a name and/or synonymous name is applied or originates from. 

    obligation :    Conditional

    datatype   :    Character string

    condition  :    This attribute is mandatory for each occurrence of the attribute 'Synonymous

                    name' (6.1.5).

                         This attribute is mandatory when the attribute 'Name' (6.1.1) occurs in an

                         information exchange.

    comment    :    Assignment of the attribute 'Context' to the attribute 'Name' (6.1.1) may

                    be made mandatory as part of the procedures of any Registration Authority.

6.2 Definitional attributes 

6.2.1     name  :   Definition 

    definition :    Statement that expresses the essential nature of a data element and permits

                    its differentiation from all other data elements.

    obligation :    Mandatory

    datatype   :    Character string

6.3 Relational attributes 

6.3.1     name  :   Classification scheme 

    definition :    A reference to (a) class(es) of a scheme for the arrangement or division of

                    objects into groups based on characteristics which the objects have in

                    common, e.g. origin, composition, structure, application, function etc.

    obligation :    Optional

    datatype    :   Character string

    comment    :    Classification schemes can be used to relate data elements to functional,

                    and/or organizational and/or technical classification schemes and/or conceptual

                    models.

                         Examples: For data element named: 'weight of body of a resistor' the

                         following classification schemes and classes thereof are valid:

                         - IEC Data element type class: 'mass' (K01);

                         - IEC Component class: 'electronic/electric component'.

6.3.2     name  :   Keyword 

    definition :    One or more significant words used for retrieval of data elements.

    obligation :    Optional

    datatype    :   Character string

    comment    :    This attribute can be used for recording keywords (search keys) associated

                    with the data element in question.

6.3.3     name  :   Related data reference 

    definition :    A reference between the data element and any related data.

                         NOTE

                         The referred data may be registered in the same data element dictionary or in other dictionaries,

                         repositories.

    obligation :    Optional

    datatype    :   Character string

    comment    :    1. When the related data is controlled by another Registration Authority, the

                    reference shall be a unique identifier, e.g. comprise the Registration Authority

                    and identifier of the referred data as allocated by its Registration Authority.

                         2. See Part 5 of this International Standard for principles of identification of

                         data elements.

                         3. A data management environment shall set rules and conventions for

                         applying this attribute.

                         4. If this attribute occurs it shall be specified in pair with the attribute 'Type of

                         relationship' (6.3.4). 

6.3.4     name  :   Type of relationship 

    definition :    An expression that characterizes the relationship between the data element and

                    related data.

    obligation :    Conditional

    condition  :    This attribute is mandatory if the attribute 'Related data reference'occurs.

    datatype    :   Character string

    comment    :    1. This attribute shall be specified in pair with the attribute 'Related data

                    reference'.

                         2. Examples of type of relationships are:

                         'qualifier of', 'qualified by', 'subject of', 'part of', 'physical condition',

                         'external reference', 'higher standard', 'data element concept'.

                         3. A data management environment shall set rules and conventions for

                         applying this attribute.

6.4 Representational attributes

6.4.1     name  :   Representation category 

    definition :    Type of symbol, character or other designation used to represent a data

                    element.

    obligation :    Mandatory

    datatype    :   Character string

    comment    :    1. The representation category shall be specified by the relevant standard.

                         Examples of possible representation categories:

                         - character representation (ISO/IEC 646)     

                         - character/symbol representation (ISO registration  no. 143)

                         - bar coded representation (EIA-556)

                         - graphical representation

                         2. Example: The instances of data element: 'consignment number' are bit

                         patterns in EDI-messages and bar codes on physical packages. For this data

                         element this attribute occurs twice, one with value: 'character representation

                         (ISO/IEC 646)' and one with 'bar code representation EIA-556)'. 

6.4.2     name  :   Form of representation 

    definition :    Name or description of the form of representation for the data element, e.g.

                    'quantitative value', 'code', 'text', 'icon'. 

    obligation :    Mandatory

    datatype    :   Character string

    comment    :    1. See Part 2 of this International Standard for appropriate terms ('property

                    words' or 'class words') to be used.

                         2. Example 1: For the data element named: 'country of origin code' this

                         attribute contains: 'code'. 

                         3. Example 2: For the data element: 'product description' this attribute

                         contains: 'text'.

                         4. Example 3: For the data element:  'weight of consignment' this attribute

                         contains: 'quantitative value'.

6.4.3     name  :   Datatype of data element values 

    definition :    A set of distinct values for representing the data element value. 

    obligation :    Mandatory

    datatype    :   Character string

    comment    :    Examples:

                         Possible instances are:  'character',  'ordinal number', 'integer', 'real',

                         'scaled', 'bit', 'rational'.

6.4.4     name  :   Maximum size of data element values

    definition :    The maximum number of storage units (of the corresponding datatype) to

                    represent the data element value.

    obligation :    Mandatory

    datatype    :   Integer 

    comment    :    1. Example 1: 

                         For data element: 'invoice number' the attribute 'datatype' has instance

                         'character' and the attribute 'maximum size of data element value' has value:

                         '17'. The data element value of 'invoice number' shall have a maximum of 17

                         characters. 

                         2. The two attributes 'maximum and minimum (see 6.4.5) size of data element

                         values' indicate whether data element values are 'fixed' (maximum and

                         minimum size are equal) or 'variable' (maximum and minimum size vary).

6.4.5     name  :   Minimum size of data element values

    definition :    The minimum number of storage units (of the corresponding datatype) to

                    represent the data element value.

    obligation :    Mandatory

    datatype    :   Integer 

    comment    :    1. Example 1: 

                         For data element: 'product description' the attribute 'datatype' has instance

                         'character' and the attribute 'minimum size of data element value' has

                         instance: '10'. 

                         The data element value of 'product description' shall have a minimum of

                         10 characters. 

                         2. The two attributes 'maximum (see 6.4.4) and minimum size of data element

                         values' indicate whether data element values are 'fixed' (maximum and

                         minimum size are equal) or 'variable' (maximum and minimum size vary).

6.4.6     name  :   Layout of representation

    definition :    The layout of characters in data element values expressed by a character

                    string representation.

    obligation :    Conditional

    condition  :    If the data element is of the class 'quantitative data' this attribute is

                    mandatory. If the attribute 'form of representation' is 'code' the use of this

                    attribute is recommended if the code representation has to have a specific

                    structure or layout.

    datatype    :   Character string

    comment    :    1. For quantitative data it is necessary to distinguish between integers,

                    decimal mark and floating point notations.  

                         Example:

                         Integers may be indicated with 'n', for decimal mark the number of characters

                         before and after the decimal mark are specified as: n(5).n(3), for floating point

                         notations the layout convention for a value with exponents shall comply with

                         ISO 6093: n(3).n(3)E2, where 'E2' stands for max. 2 digits for the power of 10.

                         2. For code representations having a specific structure or layout the type of

                         character for each position in the code structure is important for validation

                         purposes.

                         Example:

                         The data element 'flight number' has an international code representation

                         structure consisting of two alphabetic characters of the airline company

                         followed by a three-digit number identifying the flight (from starting-point to

                         destination).

                         The contents of the attribute: 'layout of representation' is: 'AA999'.

6.4.7     name  :   Permissible data element values

    definition :    The set of representations of permissible instances of the data element,

                    according to the representation form, layout, datatype and maximum and

                    minimum size specified in the corresponding attributes. The set can be

                    specified by name, by reference to a source, by enumeration of the

                    representation of the instances or by rules for generating the instances.

    obligation :    Mandatory

    datatype    :   Character string

    comment    :    When the permissible data element values are an enumeration of coded

                    representations each data element value and instance shall be presented as a

                    pair.

                         Example 1 : Permissible data element values of data element: 'Priority

                         indicator': 

                              Permissible    

                         value     instance

                         1         High

                         2         Low

                         3         None

                         Example 2: Permissible data element values of data element: 'Currency

                         qualifier':

                              Permissible

                         value     instance

                         1         insurance currency

                         2         home currency

                         3         invoicing currency

                         4         reference currency

                         5         target currency

                         Example 3: A data element named: 'Country code, 2-alpha' has a domain that

                         corresponds with the set of 2-alpha codes and corresponding names of

                         countries appearing in the text of the current ISO 3166.

                         Example 4: A data element named: 'Number of employees' may contain

                         values which are integers, equal or greater than zero.

                         Example 5: A data element named: 'name of head of department' has a domain

                         that is selected from a company's register of employees and that corresponds

                         with the formal organizational structure.

                         Example 6: A data element named: 'Product description' has a domain that

                         corresponds with the set of products for which 'product identifications' are

                         allocated and that is controlled by the 'product management function', and that

                         conforms to the rules for defining products as laid down in document 'xyz'.

                         Example 7: data element 'radio frequency' has a domain which ranges from

                         3 KHz-300 GHz and conforms to IEC50-specifications. 

6.5 Administrative attributes

6.5.1     name  :   Responsible organization 

    definition :    The organization or unit within an organization that is responsible for the

                    contents of the mandatory attributes by which the data element is specified.

    obligation :    Optional

    datatype    :   Character string

    comments:  :    The organisation shall be considered as 'owner' of the data element.

6.5.2     name  :   Registration status 

    definition :    A designation of the position in the registration life-cycle of a data element.

    obligation :    Conditional

    condition  :    This attribute is mandatory during the data element life-cycle specified by

                    any Registration Authority.

    datatype    :   Character

    comment    :    The type of registration status to be distinguished and the allocation of the

                    registration status shall follow the rules that are described in the procedures for

                    the registration of data elements (see Part 6 of this International Standard).

6.5.3     name  :   Submitting organization

    definition :    The organization or unit within an organization that has submitted the data

                    element for addition, change or cancellation/withdrawal in the data element

                    dictionary.

    obligation :    Optional

    datatype    :   Character string

6.5.4     name  :   Comments 

    definition :    Remarks on the data element.

    obligation :    Optional

    datatype    :   Character string

                                  Annex A    
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                           Additional attributes

In addition to the basic attributes specified in this Part of the International Standard the list of

attributes can be extended depending on local data administration requirements.

The additions may refer to any of the categories identifying, definitional, relational, representational or

administrative. 

A.1. Additions to the category: identifying attributes

A.1.1     Short name 

A shortened form of the data element name.

A.1.2     Symbol

Mark or character used as a sign for expressing some object, e.g. the characters standing for chemical

elements in the periodic system (Ag = silver) or the characters standing for electrical concepts (V =

Voltage).

A.2. Additions to the category: definitional attributes

A.2.1     Formula

Rule or statement in algebraic form expressing semantics of a data element.

Example: Data element 'inductance factor of soft-magnetic part'

                L

formula:  AL =  ---

                N2

where L is the inductance of the coil when placed on the core, and N is the number of turns of the coil.

A.2.2     Additional information 

Information that describes a data element by giving useful details that can not adequately appear in

the definition.

NOTE:

Additional information can consists of an enumeration, a subset, a note, a remark or the like.  

A.3. Additions to the category: relational attributes

Dictionaries can be used to control structures of application systems, message types or data models. 

Specific attributes for the control of structural relations can be defined to support 'where-used' or 'what-

uses' queries.

A.3.1     Data element associations

In a data management environment it may be required to control the relation between 'composite data

elements' and the 'component data elements' which form the 'composite data element'.

Example: 

The composite data element: 'address' may be composed of the component data elements: 'name of

addressee', 'street name', 'street number', 'city name', 'postal code', 'country name'.

A.3.2     See also

To support the correct interpretation of the meaning and use of a data element it may be useful to refer

to (one or more) other data elements, which are semantically related or are derived from the same data

element concept and have different representations. 

Example 1:

In the specification of data element: 'shipment number' the attribute 'see also' is used to refer to the data

element 'consignment number', to emphasize that the data management environment makes a

distinction between the concepts 'shipment' and 'consignment'.

Example 2:

In the specification of the data element 'product description' the attribute 'see also' is used to refer to the

data elements: 'product code' and 'trade name of product'.

A.3.3     Procedural information

A statement (or reference to a documented statement) about the procedural rules or constraints for the

application of the data element in a certain application environment.

Example:

In the specification of data element: 'currency code', the attribute 'procedural information' is used to state

that in international data interchange this data element shall always be used in conjunction with data

elements specifying 'financial amounts' and 'prices'.

A.4. Additions to the category: representation attributes

A.4.1     Validity category for usage

Application for which the representation attributes are valid, e.g. electronic data interchange, database,

user-interface.

Example:

In the specification of data element 'currency code' the attribute 'validity category for usage' is used to

indicate that this data element is used in electronic data interchange and in databases. In the specification

of the data element 'currency name', the attribute 'validity category of usage' is used to indicate that this

data element is used in a user-interface.

A.5. Additions to the category: administrative attributes

A.5.1     Functional usage

An indication of a functional application environment in which the data element is used, e.g. bibliography,

physical distribution, accounting, medical research, computer aided design, funds transfer.

A.5.2     Expiry date

Date at which the use of a data element expires in an application area.

Note: The date can be represented in the layout YYMMDD or CCYYMMDD according to ISO 8601.

A.5.3     Source document

Document from which definitional or representational attributes originate.

A.5.4     Date of approval 

The date when the data element is accepted for inclusion in the data element dictionary.

Note: The date can be represented in the layout YYMMDD or CCYYMMDD according to ISO 8601.

A.5.5     Date of latest modification

The date of the latest change in one or more attributes of the data element being specified in the data

element dictionary.

Note: The date can be represented in the layout YYMMDD or CCYYMMDD according to ISO 8601.

A.5.6     Date of receipt

The date of receipt of a maintenance request for a data element from the submitting organization.

Note: The date can be represented in the layout YYMMDD or CCYYMMDD according to ISO 8601.

A.5.7     Maintenance request number

The identification of the request from the submitting organization to the responsible organization for

addition, change and/or cancellation/withdrawal of data elements or data element attributes.

A.5.8     Protection category and method 

The indication of the level of information protection and the method used, e.g. 'confidential, encrypted

in data interchange' or  'exclusively for internal use, encrypted in external communication'.

A.5.9     Revision

A designation for the control of administrative changes of a data element. 

A.6. Additional category: internal storage attributes 

A data administration can require data element attributes that describe the properties for storing data

elements in databases (internal level).

A.6.1     Programming name or symbolic name

A shortened name of the data element that conforms to programming language conventions and is used

in programs. Example: The data element name 'Article number' may be shortened to 'ARTNUC'.

A.6.2     Database format

The notation of the internal storage format (picture) of a data element according to the programming

language convention. Example: 9(12) comp-3.

A.6.3     Validation/verification rules

The rules and/or instructions applied for validating and/or verifying data elements occurring in actual

communication and/or databases, in addition to the formal screening based on the requirements laid down

in the basic attributes.

Example: For the data element 'total invoice amount' the rule could be that the actual value shall be the

sum of the 'invoice item amounts' plus the 'additional charges, fees, duties and taxes' specified in the

invoice.

A.7. Attributes used for cross dictionary identification purposes

To control data elements in a data element dictionary one or more basic attributes of the category

'identifying attributes' can be required to guarantee uniqueness when referring to data elements registered

in other data element dictionaries or in the exchange among data element dictionaries.

The following basic attributes can be used for composing a unique cross dictionary identification:

- name (see Clause 6, section 6.1.1)

- context (see Clause 6, section 6.1.6)

- identifier (see Clause 6, section 6.1.2)

- version (see Clause 6, section 6.1.3)

- Registration Authority (see Clause 6, section 6.1.4)

For further recommendations see also Parts 5 and 6 of this International Standard.
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               Repetition and inheritance of attribute types

The category 'definitional attributes' contains attributes that can be valid for more sets of relational,

representational and administrative attributes.

In actual implementations in a data element dictionary the following registration arrangements can be

made:

a)  Register complete specifications for data elements only (see example 1). 

b)  Register a 'data element concept' with the definitional and identifying attributes and register two

    data elements with the definitional attributes from the data element concept and the specific

    identifying, representational, relational and administrative attributes of each data element. The

    attribute 'relational data reference' has a reference to the 'data element concept' from which the

    definitional attributes are inherited (see example 2).

     Note: In this case the two different entities: 'data element concept' and 'data element' shall be distinguished. In

     example 2 the attribute 'identifier' includes this distinction.

Example:

There are two ways of representing a 'currency identifier':

- according to a 3-alpha code and 

- according to a 3-numeric code.

The definitional attributes (presented in Italics) for the two corresponding data elements are the same.

Example 1: (only complete data element specifications)

Name:

Identifier:

Registration Authority:

Synonymous name:

Context:

Definition:

Keyword:

Representation category:

Form of representation:

Datatype of DE-value:

Maximum size DE-value:

Minimum size DE-value:

Permissible DE values:

Responsible organisation:

Registration status:

Currency, letter code

4217-3A

ISO

Alphabetic currency

Funds transfer messages

A code for currencies

currency, funds, money, financial

amount.

character string

code

alphabetic character

3

3

All 3-alpha codes of currencies of

current ISO 4217.

ISO Maintenance Agency

Standard

Currency, numeric code 

4217-3N

ISO

Numeric currency

Funds transfer messages

A code for currencies 

currency, funds, money, financial

amount.

character string

code

numeric character

3

3

All 3-numeric codes of currencies of

current ISO 4217.

ISO Maintenance Agency

Standard

Example 2:

In the data element dictionary two different entities are registered: 'data element concept (DEC)' and 'data

element (DE)'.

Attributes of 'data element concept (DEC)':

Name :                   Currency identifier

Identifier:              DEC-0001

Registration Authority:       ISO  

Synonymous name:         Currency code

Context:                 Funds transfer messages

Definition :        A code for currencies.   

Related data reference:       ISO-DE-4217-3A

Type of relationship:         Derived data element

Related data reference:       ISO-DE-4217-3N

Type of relationship:     Derived data element

Registration status :         Standard  

Attributes of 'data element (DE)'

Name:

Identifier:

Registration Authority:

Synonymous name:

Context:

Definition:

Keyword:

Related data reference:

Type of relationship:

Representation category:

Form of representation:

Datatype of DE-value:

Maximum size DE-value:

Minimum size DE-value:

Permissible DE values:

Responsible organisation:

Registration status:

Currency, letter code

4217-3A

ISO

Alphabetic currency

Funds transfer messages

A code for currencies

currency, funds, money, financial

amount.

ISO-DEC-0001

Data element concept

character string

code

alphabetic character

3

3

All 3-alpha codes of currencies of

current ISO 4217.

ISO Maintenance Agency

Standard

Currency, numeric code 

4217-3N

ISO

Numeric currency

Funds transfer messages

A code for currencies 

currency, funds, money, financial

amount.

ISO-DEC-0001

Data element concept

character string

code

numeric character

3

3

All 3-numeric codes of currencies of

current ISO 4217.

ISO Maintenance Agency

Standard

                                  Annex C    

                               (informative)

         Examples of the use of basic attributes of data elements

In this Annex examples are given of specifications of data elements using the attributes specified in

Clause 6.

The attributes (incl. reference to relevant clause and subclause) are typed in boldface followed by the

values that apply for the data elements cited. If optional or conditional data element attributes are not

relevant for that data element they are omitted.

NOTE: For the purpose of this example the term 'data element' in the attribute name is sometimes presented as 'DE'.

The following examples are given:

1. data element specified in an International Standard of ISO;

2. data element specified in a National Standard;

3. data element in the UN-Trade Data Element Directory ;

4. data element in the EDIFACT Data Element Directory;

5. data element in a data element dictionary of a company;

6. data element in documentation of the Japanese Article Number Association.

Attribute name and reference to

Clause and Subclause

Name (6.1.1):

Identifier (6.1.2):

Version (6.1.3):

Registration Authority (6.1.4):

Definition (6.2.1):

Keyword (6.3.2):

Representation cat. (6.4.1):

Form of representation (6.4.2):

Datatype of DE value (6.4.3):

Max. size DE value (6.4.4):

Min. size DE value (6.4.5):

Permissible DE values (6.4.6):

Responsible organisation (6.5.1):

Registration status (6.5.2):

Example 1

Country identifier

3166

1990

ISO

A code for the names of countries of

the world.

geopolitical entity, country

character string

code

alphabetic character

2

2

All 2-alpha codes of countries of

current ISO 3166, including

amendments published since 1990.

ISO Maintenance Agency

Standard

Example 2

EU-Country 

23156

European Union

Countries that currently belong to

the European Union. 

EU, country

character string

code

numeric character

3

3

All 3-numeric codes of countries

belonging to the European Union as

registered in the country-table

controlled by the Customs Co-

operation Council.

European Union

Standard

Attribute name and reference to

Clause and Subclause

Name (6.1.1):

Identifier (6.1.2):

Version (6.1.3):

Registration Authority (6.1.4):

Synonymous name (6.1.5):

Context (6.1.6):

Definition (6.2.1):

Keyword (6.3.2):

Related data reference (6.3.3):

Type of relationship (6.3.4):

Representation cat. (6.4.1):

Form of representation (6.4.2):

Datatype of DE value (6.4.3):

Max. size DE value (6.4.4):

Min. size DE value (6.4.5):

Permissible DE values (6.4.6):

Responsible organisation (6.5.1):

Registration status (6.5.2):

Example 3

Country of origin, coded

3239

1988

United Nations

Origin

International trade

The country in which the goods

have been produced or

manufactured according to the

criteria laid down for purposes of

application of the Customs tariff.

geopolitical entity, country

character string

code

alphabetic character

2

2

All 2-alpha codes of countries of

current ISO 3166, including

amendments published since 1990.

UN/ECE-WP4

Standard

Example 4

Currency qualifier 

6343

S.93A

UN-EDIFACT Board

Code giving specific meaning to a

coded currency.  

currency, qualifier

UNTDID-EDED-6345-S93A

qualifier of

character string

code

character

3

1

  permissible

value     instance

1    Customs valuation 

2    Insurance currency

3    Home currency

4    Invoicing currency

5    Account currency

6    Reference currency

7    Target currency

8    Price list currency

9    Order currency

10   Pricing currency

11   Payment currency

12   Quotation currency

13   Recipient local currency

14   Supplier currency

15   Sender local currency

16   Tariff currency

17   Charge calculation currency

EDIFACT Maintenance Agency

Standard

Attribute name and reference to

Clause and Subclause

Name (6.1.1):

Identifier (6.1.2):

Version (6.1.3):

Registration Authority (6.1.4):

Synonymous name (6.1.5):

Context (6.1.6):

Definition (6.2.1):

Classification scheme (6.3.1):

Keyword (6.3.2):

Related data reference (6.3.3):

Type of relationship (6.3.4):

Related data reference (6.3.3):

Type of relationship (6.3.3): 

Representation cat. (6.4.1):

Form of representation (6.4.2):

Datatype of DE value (6.4.3):

Max. size DE value (6.4.4):

Min. size DE value (6.4.5):

Layout of representation (6.4.6):

Permissible DE values (6.4.7):

Responsible organisation (6.5.1):

Registration status (6.5.2):

Example 5

Rated voltage (DC)

E044

005

IEC

U_Rdc

International symbol

The maximum direct voltage (in V)

which may be applied continuously

to a capacitor at any operating

ambient temperature below the rated

temperature.

IEC data element type class: E06

IEC component class: CAP 

capacitor, voltage, direct, maximum

IEC-E014

Physical condition

IEC-E267

Physical condition

character string

scalar

real

6

3

NR3..6.3ES2

Values expressed in Voltages and

meeting condition that values of

IEC-E014 < values of IEC-E267. 

IEC-TC3D

Standard

Example 6

Article number JAN 

X0501

JAN

JAN-number

Japanese retail sector

Identification of a product according

to the Japanese Article Number

Association.

article, product, JAN

bar code

bars acc. to code 39

bar

8

8

All product identifications as

registered in the current register of

the Japanese Article Number

Association

Japanese Article Number Ass.

Standard

                                  Annex D    

                               (informative)

                     Recommendations for the use of 

            additional registration descriptors of attributes

When implementing basic attributes of data elements in a data element dictionary additional arrangements

have to be made on the registration of the attributes, depending on the data

management rules and the constraints of a data element dictionary system.

This Annex gives recommendations for the use of the following additional registration descriptors of

attributes:

-   language, see 1;

-   maximum size of attribute value, see 2.

D.1.     Language

The language in which data element attributes are specified can be valid for the entire data element

dictionary, can vary per data element, or can vary per specific data element attribute.

D.1.1    Default language for entire data element dictionary

The default language is valid for the entire data element dictionary. All attribute descriptors and attribute

values are registered in only one language.

D.1.2    Language varies per data element

In cases that a data element dictionary can comprise data elements that are specified in various languages,

it is recommended that 'language' is a separate attribute of the category 'definitional attributes' and forms

part of or qualifies the 'identifier' of the data element. All attribute descriptors and their values are then

specified in the language as specified in the 'identifier'. For control purposes the attributes 'related data

reference' and 'type of relationship' can be used to refer to similar data elements that are specified in more

languages.

The language can be specified according to ISO 639, part 1.

Example:  A data element dictionary can contain data element specifications in the Dutch and the German

language.

data element 1:

Naam:                     Groep van hulpstoffen

Identificatie:              EC-1002-nl

Taal:                     nl

Definitie:                De identificatie van een groep van hulpstoffen.

Gerelateerde gegevens referentie:   EC-1002-de

Soort relatie:              Duitstalig equivalent

etc.

data element 2:

Name:                     Hilfstoffgruppe

Identifikation:                EC-1002-de

Sprache:                 de

Definition:                 Die Identifikation einer Gruppe von Hilffstoffen.

Datenverweisung:            EC-1002-nl

Art der Verweisung:            Niederl„ndische Sprache          

etc.

Note:    

The languages chosen can require that also the descriptor 'character set of attribute' be specified separately. 

D.1.3    Language varies per data element attribute

In case 'language' can vary for each data element attribute, 'language' can be specified for each

variant attribute. 

The language can be specified according to ISO 639, part 1.

Example

A data management function has decided that, in addition to the default language 'English (en)'valid for

the complete data element dictionary (including attribute descriptors) the attribute: 'name' can be

presented in the languages:  'Dutch (nl)', 'French (fr)' and 'German (de)'. The language variants of 'name'

then become separate attribute pairs: 'name' and 'context'. The attribute descriptor and its value are

presented in the specified language. 

data element:

Name :     Dispatch date 

Naam:        Verzenddatum

Context:   nl: Dutch language

Nom:         Date d'expedition

Context:   fr: French language

Name:        Versanddatum 

Context:   de: German language

Definition:    The date at which goods are dispatched from the senders premises.

etc.

D.2.     Maximum size of attribute values

The following table gives recommendations for the maximum size for attribute values (see Clause 4,

section 4.9).

If no recommendation is given a hyphen (-) indicates that the maximum is 'infinite'.

Table 3: Recommendations for the maximum size of attribute values 

Attribute  Name of data element attribute                  maximum size of     

Category                    attribute values (in characters)         

__________________________________________________________________________

Identifying  - Name                 80          

           - Identifier             15  

           - Version                 5

           - Registration Authority         35             

           - Synonymous name          80                   

           - Context                80

________________________________________________________________________

Definitional - Definition              -        

__________________________________________________________________________

Relational - Classification scheme          35  

           - Keyword(s)             -

           - Related data reference         -

           - Type of relationship           -   

_________________________________________________________________________

Represen-  - Representation category                       35             

tational   - Form of representation         -              

           - Datatype data element value        35              

           - Maximum size data element value     5              

           - Minimum size data element value     5              

           - Layout of representation           15         

           - Permissible data element values               -         

__________________________________________________________________________

Admini-    - Responsible organization       80

strative   - Registration status            15  

           - Submitting organization            80         

                                             - Comments             -
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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 or non-governmental, in liaison with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC1.  Draft international Standards adopted by Joint Technical Committee 1 are circulated to national bodies for voting.  Publication as an International Standard requires approval by at least 75% of the national bodies casting a vote. 

This Part 4 of the International Standard ISO/IEC 11179 was prepared by the Subcommittee ISO/IEC JTC1/SC14, Data Element Principles. 

Other parts of the International Standard ISO/IEC 11179 are:

Part 1:  Framework for the Generation and Standardization of Data

     Elements;

Part 2:  Classification of Concepts for the Identification of Domains;

Part 3:  Basic Attributes of Data Elements;

Part 5:  Naming and Identification Principles for Data Elements; and

Part 6:  Registration of Data Elements.

The annex for information only.Introduction

The purpose of a data element definition is to define the meaning of a data element.  To ensure consistency and quality, this part of the International Standard provides rules and guidelines for the construction of well-formed data element definitions.

Precise and unambiguous data element definitions are one of the most critical aspects of ensuring data shareability.  When two or more parties exchange data, it is essential that all are in explicit agreement on the meaning of that data.  One of the primary vehicles for carrying the data's meaning is the data element definition.  Therefore, it is mandatory that every data element  have a well-formed definition; one that is clearly understood by every user.  Poorly formulated data element  definitions foster misunderstandings and ambiguities and often inhibit successful communication.

This Part of the International Standard contains both rules and guidelines.  These apply to the formulation of definitions of data elements used in information processing systems and information interchange.  Rules are mandatory and testable for compliance.  Guidelines are  principles that shall be followed.  Objective test criteria can be established for rules. Conformance with guidelines is assessed by judgment of reasonableness.

The data element names in this Part of the International Standard do not follow a particular syntax.  The term data element refers to data element type; the shorter term is used for convenience.Information technology--Specification and

     standardization of data elements

Part 4: Rules and guidelines for the formulation of

     data definitions

1  Scope

This Part of the International Standard specifies rules and guidelines for constructing definitions for data elements.  Only semantic structures of data element definitions are addressed; specifications for formatting the definitions are deemed unnecessary for the purposes of this standard.  

Although these definitional rules and guidelines pertain to data elements, they can also be applied in formulating definitions for other types of data constructs such as entity types, entities, relationships, attributes, object types (or classes), objects, segments, composites, code entries, and messages.

The definitional rules and guidelines in this Part of the International standard do not always apply to terminological definitions found in glossaries and language dictionaries.  Differences exist between the rules that apply in a language dictionary, and the rules that apply in a data dictionary.  For example, terms in a language dictionary may have multiple definitions in the dictionary, whereas data dictionary definitions must be unique within a dictionary and have a single meaning.  

Many data element definitions include terms that themselves need to be defined (e.g., "charge", "allowance", "delivery").  Some of these terms may have different definitions in different industrial sectors.  Therefore, there is a need for most data dictionaries to establish an associated glossary of terms used in the definitions.  The area(s) of use for each term is identified in the glossary.  

2  Normative References 

The following standards contain provisions which, through refer-  ence in this text, constitute provisions of this Part of the International Standard.  At the time of publication, the editions indicated were valid.  All standards are subject to revision, and parties to agreements based on this Part of the International Standard are encouraged to apply the most recent editions of the standard indicated below.  Members of IEC and ISO maintain registers of currently valid International Standards.

     ISO 704:1987, Principles and methods of terminology

     ISO 2382-4:1987, Information processing systems - Vocabulary

     ISO Standards Handbook 10, Data Processing - Vocabulary, 1982

     ISO 1087:1990, Terminology - Vocabulary

     ISO 10241:1992, International terminology standards - preparation and layout

     ISO/IEC 9735:1988, Electronic data interchange for administration, commerce and transport (EDIFACT) - Application level syntax rules

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

     ANSI X3.172-1990, American national standard dictionary for information systems (ANDIS)

3  Definitions

For the purposes of this Part of the International Standard, the following definitions apply.  

3.1  attribute:  A characteristic of an object or entity.

3. 2  concept:  A unit of thought constituted through abstraction on the basis of characteristics common to a set of objects.  This definition may apply to other types of data constructs as identified in the Scope of this Part.

3.3  data:  A representation of facts, concepts, or instructions in a formalized manner suitable for communication, interpretation, or processing by humans or by automatic means (ISO 2382-4).  

3.4  data dictionary:  A database used for data that refers to the use and structure of other data; that is, a database for the storage of metadata (ANSI X3.172-1990).  See data element dictionary.

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

3.6  data element dictionary:  An information resource that lists and defines all relevant data elements.  Synonymous with data dictionary.

    NOTE:  Data element dictionaries may exist at various levels, e.g., ISO/IEC Committees, international associations, industry sectors, companies, application systems.

3.7  definition:  A word or phrase expressing the essential nature of a person or thing or class of persons or things: an answer to the question "what is x?" or "what is an x?"; a statement of the meaning of a word or word group [Webster's Third New International Dictionary of the English Language Unabridged, 1986].

3.8 domain:  The set of possible data values of an attribute (ANSI X3.172-1990).  

3.9 name:  The primary means of identification of objects and concepts for humans. 

4  Summary of Data Definition Rules and Guidelines

A listing of the rules and guidelines without explanations is provided in this clause for convenience of the user.  The intent is to facilitate ease of use of this document once an understand-  ing of the rules and guidelines is achieved.   Clause 5 describes each rule and guideline with an explanation and examples to ensure their exact meaning is understood.

4.1  Rules

A data definition shall:

    a) be unique (within any data dictionary in which it appears)

    b) be stated in the singular

    c) state what the concept is, not only what it is not

    d) be stated as a descriptive phrase or sentence(s)

    e) contain only commonly understood abbreviations

    f) be expressed without embedding definitions of other data elements or underlying concepts 

4.2  Guidelines

A data definition should:

    a) state the essential meaning of the concept 

    b) be precise and unambiguous

    c) be concise 

    d) be able to stand alone

    e) be expressed without embedding rationale, functional usage, domain information, or procedural information

    f) avoid circular reasoning

    g) use the same terminology and consistent logical structure for related definitions

5  Requirements

5.1  Premises

Data elements exist and are used for specific purposes.  Differences in use will require different operational manifestations of some rules and guidelines.  For example, different levels of specificity for data element definitions are generally required in different contexts.  Guideline 5.3.a) below, provides an example of this need for varying levels of specificity for different definitions.  The implementation of Guideline 5.3.a), "state the essential meaning of the concept" is context dependent.  The primary characteristics deemed necessary to convey the essential meaning of a particular definition will vary according to the level of generalization or specialization of the data element.  The primary characteristics should include consideration of the relevance of any object class, property and qualifier associated with the concepts being analyzed.  Primary and essential characteristics for defining concepts such as "airport" in the commercial air transportation industry might be specific, where a more general definition may be adequate in a different context.  For a discussion of relationships between concepts in different contexts and how characteristics are used to differentiate concepts, see ISO 704, Clause 3.  Definitions should be written to facilitate understanding by any user and by recipients of shared data.

5.2  Rules

To facilitate understanding of the rules for construction of well-formed data element definitions, explanations and examples are provided below.  Each rule is followed by a short explanation of its meaning.  Examples are given to support the explanations.  In all cases, a good example is provided to exemplify the explanation.  When deemed beneficial, a poor, but commonly used example is given to show how a definition should NOT be constructed.  To further explain the differences between the good and poor examples,  examples are followed by a statement of rationale behind them.

A data definition shall:

    a)  be unique (within any data dictionary in which it appears)

       EXPLANATION - Each definition shall be distinguishable from every other definition (within the dictionary) to ensure the specificity is retained.  One or several characteristics expressed in the definition must dif-  ferentiate the concept to be defined from other con-  cepts.

       EXAMPLE -

          1) good definitions:

          "Goods Dispatch Date" - Date on which goods are dispatched by a given party.

          "Goods Receipt Date" - Date on which goods are received by a given party.

          2) poor definitions:

          "Goods Dispatch Date" - Date on which goods are delivered.

          "Goods Receipt Date" - Date on which goods are delivered.

       REASON - The definition "Date on which the goods are delivered" cannot be used for both data elements "goods receipt date" and  "goods dispatch date".  Instead, each definition must be different.

    b) be stated in the singular

       EXPLANATION - The concept expressed by the data definition shall be expressed in the singular.  (An exception is made if the concept itself is plural.)

       EXAMPLE - "Article Number"

          1) good definition: A reference number that identifies an article.

          2) poor definition: Reference number identifying articles.

       REASON - The poor definition uses the plural word "articles", which is ambiguous, since it could imply that an "article number" refers to more than one article.

    c) state what the concept is, not only what it is not

       EXPLANATION - When constructing definitions, the concept

          cannot be defined exclusively by stating what the concept is not.  

       EXAMPLE - "Freight Cost Amount"

          1)  good definition:  Cost amount incurred by a shipper in moving goods from one place to another.

          2)  poor definition:  Costs which are not related to packing, documentation, loading, unloading, and insurance.

       REASON - The poor definition does not specify what is included in the meaning of the data.

    d) be stated as a descriptive phrase or sentence(s) (in most languages)

       EXPLANATION - A phrase is necessary (in most languages) to form a precise definition that includes the essential characteristics of the concept.  Simply stating one or more synonym(s) is insufficient.  Simply restating the words of the name in a different order is insufficient.  If more than a descriptive phrase is needed, use complete, grammatically correct sentences.

       EXAMPLE - "Agent Name"

          1) good definition:  Name of party authorized to act on behalf of another party.

          2) poor definition:  Representative.

       REASON "Representative" is a  near-synonym of the data element name, which is not adequate for a definition.

    e) contain only commonly understood abbreviations

       EXPLANATION - Understanding the meaning of an abbreviation, including acronyms and initialisms, is usually confined to a certain environment.  In other environments the same abbreviation can cause misinterpretation or confusion.  Therefore, to avoid ambiguity, full words, not abbreviations, shall be used in the definition.  

          Exceptions to this rule may be made if an abbreviation is commonly understood such as "i.e." and "e.g." or if an abbreviation is more readily understood than the full form of a complex term and has been adopted as a term in its own right such as "radar" standing for "radio detecting and ranging".  

          All acronyms must be expanded on the first occurrence.

       EXAMPLE 1 - "Tide Height"

          1) good definition:  The vertical distance from mean sea level (MSL) to a specific tide level.

          2) poor definition:  The vertical distance from MSL to a specific tide level.

       REASON- The poor definition is unclear because the acronym, MSL, is not commonly understood and some users may need to refer to other sources to determine what it represents.  Without the full word, finding the term in a glossary may be difficult or impossible.

       EXAMPLE 2 - "Unit of Density Measurement"

          1) good definition:  The unit employed in measuring the

          concentration of matter in terms of mass per unit (m.p.u.) volume (e.g., pound per cubic foot; kilogram per cubic meter).

          2) poor definition:  The unit employed in measuring the concentration of matter in terms of m.p.u. volume (e.g., pound per cubic foot; kilogram per cubic meter).

       REASON - M.p.u. is not a common abbreviation and its meaning may not be understood by some users.  The abbreviation should be expanded to full words.

    f) be expressed without embedding definitions of other data elements or underlying concepts

       EXPLANATION - The definition of a second data element or related concept should not appear in the definition proper of the primary data element. Definitions of terms should be provided in an associated glossary.  If the second definition is necessary, it may be attached by a note at the end of the primary definition's main text or as a separate entry in the dictionary.  Related definitions can be accessed through relational attrib-  utes (e.g., cross-reference).  

       EXAMPLE 1- "Sample Type Code"

          1) good definition:  A code identifying the kind of sample.  

          2) poor definition:  A code identifying the kind of sample collected.  A sample is a small specimen taken for testing.  It can be either an actual sample for testing, or a quality control surrogate sample.  A quality control sample is a surrogate sample taken to verify results of actual samples.

       REASON - The poor definition contains two extraneous definitions embedded in it.  They are definitions of "sample" and of "quality control sample".

       EXAMPLE 2 - "Issuing Bank Documentary Credit Number"

          1) good definition:  Reference number assigned by issuing bank to a documentary credit.

          2) poor definition:  Reference number assigned by issuing bank to a documentary credit.  A documentary credit is a document in which a bank states that it has issued a documentary credit under which the beneficiary is to obtain payment, acceptance, or negotiation on compliance with certain terms and conditions and against presentation of stipulated documents and such drafts as may be specified.

       REASON - The poor definition contains a concept definition, which should be included in a glossary.

5.3  Guidelines (Guiding Principles)

A data definition should:

    a) state the essential meaning of the concept 

       EXPLANATION -  All primary characteristics of the concept represented should appear in the definition at the relevant level of specificity for the context.  The inclusion of  non-essential characteristics should be avoided.  The level of detail necessary is dependent upon the needs of the system user and environment.

       EXAMPLE 1 - "Consignment Loading Sequence Number"

          (Intended context: any form of transportation)

          1) good definition: A number indicating the sequence in which consignments are loaded in a means of transport or piece of transport equipment.

          2) poor definition: A number indicating the sequence in which consignments are loaded in a truck.

       REASON - In the intended context, consignments can be transported by various transportation modes, e.g., trucks, vessels or freight trains. Consignments are not limited to trucks for transport.

       EXAMPLE 2 - "Invoice Amount"

          1) good definition:  Total sum charged on an invoice. 

          2) poor definition:  The total sum of all chargeable items mentioned on an  invoice, taking into account deductions on one hand, such as allowances and discounts, and additions on the other hand, such as charges for insurance, transport, handling, etc.

       REASON - The poor definition includes extraneous material.

.

    b) be precise and unambiguous

       EXPLANATION - The exact meaning and interpretation of the defined concept should be apparent from the definition.  A definition should be clear enough to allow only one possible interpretation.

       EXAMPLE - "Shipment Receipt Date"

          1) good definition: Date on which a shipment is received by the receiving party.

          2) poor definition: Date on which a specific shipment is delivered.

       REASON - The poor definition does not specify what determines a "delivery".  "Delivery" could be understood as either the act of unloading a product at the intended destination or the point at which the intended customer actually obtains the product.  It is possible that the intended customer never receives the product that has been unloaded at his site or the customer may receive the product days after it was unloaded at the site.

    c) be concise 

       EXPLANATION - The definition should be brief and comprehensive.  Extraneous qualifying phrases such as "for the purpose of this data dictionary," "terms to be described," shall be avoided.

       EXAMPLE - "Character Set Name"

          1) good definition:  The name given to the set of phonetic or ideographic symbols in which data is encoded.

          2) poor definition:   The name given to the set of phonetic or ideographic symbols in which data is encoded, for the purpose of this data dictionary, or, as used elsewhere, the capability of systems hardware and software to process data encoded in one or more scripts.

       REASON - In the poor definition, all the phrases after "...data is encoded" are extraneous qualifying phrases.

    d) be able to stand alone

       EXPLANATION - The meaning of the concept should be appar-  ent from the definition.  Additional explanations or references should not be necessary for understanding the meaning of the definition.

       EXAMPLE - "School Location City Name"  

          1) good definition: Name of the city where a school is situated.

          2) poor definition:  See "school site".

       REASON - The poor definition does not stand alone, it requires the aid of a second definition (school site) to understand the meaning of the first.

    e) be expressed without embedding rationale, functional usage, domain information, or procedural information

       EXPLANATION - Although they are often necessary, such statements do not belong in the definition proper because they contain information extraneous to the purpose of the definition.  If deemed useful, such expressions may be placed in other data element attrib-  utes (ISO/IEC 11179, Part 3). 

          1) The rationale for a given definition should not be included as part of the definition (e.g. if a data element uses miles instead of kilometers, the reason should not be indicated in the definition).

          2) Functional usage such as: "this data element should not be used for ..." should not be included in the definition proper.  

          3) Remarks about procedural aspects. For example, "This data element is used in conjunction with data element 'xxx'", should not appear in the definition; instead use "Related data reference" and "Type of relationship" as specified in ISO/IEC 11179, Part 3.  

       EXAMPLE - "Data Field Label"

          1) good definition: Identification of a field in an index, thesaurus, query, database, etc.

          2) poor definition:  Identification of a field in an index, thesaurus, query, database, etc.,  which is provided for units of information such as abstracts, columns within tables.

       REASON - The poor definition contains remarks about functional usage.  This   information starting with "which is provided for..." must be excluded from the definition and placed in another attribute, if it is necessary information.

    f) avoid circular reasoning 

       EXPLANATION -  Two definitions shall not be defined in terms of each other.  A definition should not use another concept's definition as its definition.  This results in a situation where a concept is defined with the aid of another concept that is, in turn, defined with the aid of the given concept.  

       EXAMPLE - two data elements with poor definitions:

          1) Employee ID Number - Number assigned to an employee.  

          2) Employee - Person corresponding to the employee ID number.

       REASON - Each definition refers to the other for its meaning.  The meaning is not given in either defini-  tion.

    g) use the same terminology and consistent logical structure for related definitions

       EXPLANATION - A common terminology and syntax should be used for similar or associated definitions.

       EXAMPLE - The example for rule 5.2.a) above also illustrates this idea.  Both definitions pertain to related concepts and therefore have the same logical structure and similar terminology.

          1)  "Goods Dispatch Date" - Date on which goods were dispatched by a given party.

          2)  "Goods Receipt Date" - Date on which goods were received by a given party.            

       REASON - Using the same terminology and syntax facilitates understanding.  Otherwise, users wonder whether some difference is implied by use of  synonymous terms and variable syntax.
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Foreword

ISO (the International Organization for Standardization) and the 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 or non-governmental, in liaison

with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint technical committee,

ISO/IEC JTC 1.  Draft International Standards adopted by the joint technical committee are

circulated to national bodies for voting.  Publication as an International Standard requires

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

This Part 5 of the International Standard ISO/IEC 11179 was prepared by the Subcommittee

ISO/IEC JTC 1/SC 14, Data Elements Principles.

International Standard ISO/IEC 11179 consists of the following parts:

     11179-1 - Framework for the Specification and Standardization of Data Elements

     11179-2 - Classification of Concepts for the Identification of Domains

     11179-3 - Basic Attributes of Data Elements

     11179-4 - Rules and Guidelines for the Formulation of Data Definitions

     11179-5 - Naming and Identification Principles for Data Elements

     11179-6 - Registration of Data Elements

 Introduction

This part of ISO/IEC 11179 contains principles, rules and guidelines.  Principles establish the

premises on which the rules are based.  Rules are mandatory and testable for compliance. 

Guidelines are applications of the rules recommended for good practice.

1  Scope

This part of ISO/IEC 11179 provides rules and guidelines for naming and identification of data

elements.  It describes the components and structure of data element identification.  Identification

is narrowly defined to encompass only the means to establish unique identification of data

elements within a register.  It defines the identifying attributes; describes the relationship of the

attributes to each other; includes principles by which naming conventions can be developed; and

describes an example naming convention.  The naming guidelines described herein can also be

applied to names of data concepts in addition to names of data elements.

This part of ISO/IEC 11179 should be used in conjunction with those which establish rules and

procedures for  attributing, classifying, defining, and registering data elements.

2  Normative references

The following standards contain provisions which, through reference in the text, constitute

provisions for ISO/IEC 11179.  At the time of publication, the editions indicated were valid.  All

standards are subject to revision, and parties to agreements based on ISO/IEC 11179 are

encouraged to investigate the possibility of applying the most recent editions of standards

indicated below.  Members of IEC and ISO maintain registers of currently valid International

Standards.

ISO/IEC IS 11179-3:1994, Information technology - Specification and standardization of data

elements - Part 3: Basic attributes of data elements

ISO/IEC IS 11179-4:1995, Information technology - Specification and standardization of data

elements - Part 4: Rules and guidelines for the formulation of data definitions

3  Definitions

For the purposes of this part of ISO/IEC 11179, the following definitions apply.

3.1  attribute: A characteristic of an object or entity (ISO/IEC 11179-3).

3.2  context: A designation or description of the application environment or discipline in which

a name is applied or from which it originates (ISO/IEC 11179-3).

3.3  data element: A unit of data for which the identification, meaning, representation

and permissible values are specified by means of a set of attributes (ISO/IEC 11179-3).

3.4  data element concept: A concept which can be represented in the form of a data element,

described independently of any particular representation (ISO/IEC 11179-3).

3.5  data identifier: An identifier of a data element (a string of characters or other graphic

symbols) assigned by a Registration Authority.

3.6  definition: A word or phrase expressing the essential nature of a person or thing or class of

persons or things: an answer to the question "what is x?" or "what is an x?"; a statement of the

meaning of a word or word group (Webster's Third New International Dictionary of the 

English Language Unabridged, 1986).

3.7  identifier: See data identifier.

3.8  lexical: Pertaining to words or the vocabulary of a language as distinguished from its

grammar and construction.

3.9  name: The primary means of identification of objects and concepts for humans (ISO/IEC

11179-4).

3.10  object class term: A component of the name of a data element which represents the logical

data grouping (in a logical data model) to which it belongs; e.g., "employee."

3.11  property term: A component of the name of a data element which expresses the category

to which the data element belongs.

3.12  qualifier term: A word or words which help define and differentiate a name within the 

database.

3.13  registration authority: An organization authorized to register a data element.

3.14  registration authority identifier: The identifier of any organization authorized to register 

a data element; the attribute which stores this.

3.15  representation term: The form of the set of valid values for a data element, e.g.,

"amount," "name."

3.16  semantics: The branch of linguistic science which deals with the meanings of words

(Webster).

3.17  separator: A symbol or space enclosing or separating a component within a name; a

delimiter.

3.18  structure set: A method of placing objects in context, revealing relationships to other

objects.  Examples include Entity-Relationship Models, taxonomies, and ontologies.

3.19  syntax: The relationships among characters or groups of characters, independent of their

meanings or the manner of their interpretation and use.  The structure of expressions in a

language, and the rules governing the structure of a language.

3.20  thesaurus: A controlled vocabulary arranged in a given order in which relationships among

terms are displayed and identified.

3.21  version identifier: The identification of an issue of a data element specification in a series

of evolving data element specifications within a Registration Authority.

4  Principles for the identification structure of data

4.1 Identifying attributes

A set of five related attributes serves to name and identify each data element for the purpose of

differentiating data elements.  These attributes are:

     
    name

     
    context

     
    registration authority identifier

     
    data identifier 

     
    version identifier

References to name in this part of ISO/IEC 11179 shall be assumed to include both the name and

synonymous name attributes specified in Part 3, Basic Attributes of Data Elements, which

contains complete descriptions of all attributes.  Also, data identifier is equivalent to identifier

in Part 3.  The principles for these attributes are stated below.  

4.2  Name and context

A data element shall have at least one name within a register of a Registration Authority.  More

names may be assigned depending on the context in which the data element is used.  Each name

has special utility within a particular context.  Rigorously structured names may be created for

data administration, a preferred name may be specified by users, shortened names may be

generated for particular software environments such as a particular programming language or

database management system.  

Within each context names for many data elements may be assigned.  A naming convention

(usually a set of rules) is established for each context to specify how names are formulated within

that context.  A naming convention shall cover all pertinent aspects of the context.  This includes,

as applicable:

     a.   the scope of the naming convention, e.g., industry preferred name;

     b.   the authority which establishes names;

     c.   semantic rules governing the source and content of the words used in a name, e.g.,

          words derived from data models, words commonly used in the discipline, etc.;

     d.   syntactic rules covering required word order;

     e.   lexical rules covering controlled word lists, name length, character set, language;

     f.   a rule establishing whether or not names within this context must be unique.

These aspects of a naming convention are detailed in Clause 7, which provides guidelines for

developing a rigorously structured naming convention.

4.3 International registration data identifier

The attributes registration authority identifier (RAI), data identifier (DI), and version identifier

(VI) constitute the international registration data identifier (IRDI).  At least one IRDI is required

for a data element.  Data identifiers are assigned by a Registration Authority; data identifiers shall

be unique within a domain of a Registration Authority.

As each Registration Authority may determine its own assignment scheme, there is no guarantee

that the DI by itself will uniquely identify a data element.  For example, if two authorities both

use sequential 6-digit numbers, there will be a set of data elements with the same DI's; however,

in all probability, the data elements with the same numbers will not be the same data elements. 

Conversely, if one data element appears in two registers, it will have two DI's.  Therefore, both

the DI and the RAI are necessary for identification of a data element.

If particular attributes of a data element change, then a new version of the data element shall be

created and registered.  In such a case, a VI is required to complete the unique identification of

a data element.  For further guidance, see Part 6 of ISO/IEC 11179.

An IRDI can serve as a key when exchanging data among information systems, organizations,

or other parties who wish to share a specific data element, but may not utilize the same names

or contexts.  An IRDI is also useful for language translation when the IRDI is associated with

contexts established for more than one natural language and referencing among sets of data

elements controlled by different Registration Authorities.

ISO/IEC 11179 does not specify the format or content of a unique DI.

Requirements for a Registration Authority, and a discussion of the IRDI, appear in Part 6 of

ISO/IEC 11179.

5  Rules for registration identification of data

     1.   Each data element shall have a unique data identifier within the register of a

          Registration Authority.

     2.   The combination of registration authority identifier, data identifier, and version

          identifier shall constitute a unique identification of a data element.

     3.   To be assigned a data identifier, a data element shall be:

               
    derived according to Part 2,

               
    attributed according to Part 3,

               
    defined according to Part 4,

               
    named according to Part 5, and

               
    registered according to Part 6.

     4.   A data element shall have at least one name within a context.

6  Guidelines for structured naming conventions

The following are guidelines that could be used to develop a naming convention to produce

rigorously structured names for a particular context.  Annex A is an example of a specific naming

convention that is consistent with the guidelines presented in this Clause.

The guidelines are described in general terms with examples furnished.  Rules are derived from

the principles by which names are developed; these rules form a naming convention.  Names

formed according to these rules can be easily translated into languages other than the original

because of the simplified syntax. Syntactic, semantic and lexical rules vary by organizations such

as corporations or standards-setting bodies for business sectors; each can establish rules for name

formation within its context.

As discussed in subclause 6.1.1.1, each data element is formed from a set of components selected

from the structure sets within its context.

Data element names can be formed from the names of components, each assigned meaning

(semantics) and relative or absolute position (syntax) within a name.  They may be subject to

lexical rules.  They may, but need not, be delimited by a separator symbol.  The set or range of

values of each component should be rigorously controlled by an authority, e.g., a data

administrator within a corporation or an approving committee for an international business sector

naming standard.

     
    Semantic rules enable meaning to be conveyed.

     
    Syntactic rules relate components in a consistent, specified order.

     
    Lexical (word form and vocabulary) rules reduce redundancy and increase

          precision.

6.1  Principles governing semantic content of names

Semantics concerns the meanings of name components and possibly separators which delimit

them.

6.1.1 Semantics of name components

Components consist of discrete terms.  The components described in ISO/IEC 11179 are:  object

class terms, property terms, representation terms, and qualifier terms.

6.1.1.1  Object class term

An object class term is a component of a data element name which represents an activity or

object in a context.  Using a modelling methodology, as for instance an Entity Relationship

Diagram (ERD) or object model, is a way to locate and discretely place all data elements in

relation to their higher-level model entities.  The attributes of entity-relationship model entities

equate to data elements which are related to each other through further application of the

methodology.  In an object model, data elements are expressed as object attributes.

Models provide one kind of classification scheme for data elements.  Data elements may be

identified with their related modelling entities by mapping the object class term to the model

entity name.  Part 1 of ISO/IEC 11179 provides examples of the mapping between object class

terms and ERD and object model entities.

For example, in the data elements:

          Employee Last Name

          Cost Budget Period Total Amount

          Tree Height Measure

          Member Last Name

the components Employee, Cost, Tree, and Member are object class terms.

6.1.1.2 Property term

A set of property terms is composed from a set of name components in a property taxonomy. 

This set must consist of terms which are discrete (the definition of each does not overlap the

definition of any other), and complete (taken together, the set represents all information concepts

required for the specification of data elements).  

For example, in the data elements:

          Employee Last Name

          Cost Budget Period Total Amount

          Member Last Name

          Tree Height Measure

the components Last Name, Total Amount, and Height are properties.

The property term will occur naturally in the definition of a data element.

Using components from two structure sets provides a complementary way of categorization.  Both

object class and property components of data elements are utilized to form a name which contains

vital information about the data element, and also excludes extraneous or irrational elements

which may be introduced when no conventions are employed.

6.1.1.3 Representation term

A representation term is a component of a data element name which describes the form of

representation of the data element.  Each term is developed from a controlled word list or a

taxonomy.  Representation terms categorize forms of representation such as:

          
 Name         
 Amount

          
 Measure      
 Number       
 
 
          
 Quantity     
 Text

This term describes the form of the set of valid values of a data element.  Often, the

representation term may be redundant with part of the property term.  When this occurs, one term

or part of one term may be eliminated in a structured name.  This can be established as a rule

in a naming convention.  See Annex A for an application of this procedure.

For example, in the data elements:

          Tree Height Measure

          Employee Last Name

the components Measure and Name are representation terms.  Note that Last Name is a property

term.  One occurrence of the redundant word Name is removed to promote clarity.

6.1.1.4  Qualifier term

Qualifier terms may be attached to object class terms, property terms, and representation terms

if necessary to uniquely identify a data element.  These qualifier terms may be derived from

structure sets specific to a context.  In the rules for a naming convention, a restriction in the

number of qualifier terms is recommended.

For example, in the data element:

          Cost Budget Period Total Amount

the component Budget Period is a qualifier term.

Note: Limitations in the form of permitted terms of qualifiers help reduce redundancy and

increase incidence of data reuse by eliminating synonyms.  This applies also to object class terms,

property terms, and representation terms.  A mechanism such as a thesaurus of terms facilitates

this effort (see Clause 7; Annex C).

6.1.2  Semantics of separators

Name components are delimited by separators.  These may have:

     a) No semantic meaning.  A naming rule may state that separators will consist of one

     blank space or exactly one special character (for example a hyphen or underscore)

     regardless of semantic relationships of components.  Such a rule simplifies name

     formation. 

     b) Semantic meaning.  Semantic meaning can be conveyed by separators by, for example,

     assigning a different separator between words in the qualifier term from the separator

     which separates words in the other component terms.  In this way, the separator identifies

     the qualifier term clearly as different from the rest of the name.

     For example, in the data element:

          Cost-Budget_Period-Total-Amount

     the separator between words in the qualifier term is an underscore; other name

     components are separated by hyphens.

Some languages, such as German and Dutch, commonly join grammatical constructs together in

a single word (resulting in one word which in English or French might be a phrase consisting of

nouns and adjectives).  These languages could use a separator which is not a break between

words, such as a hyphen, space or underscore, but instead capitalize the first letter of each name

component within a single word.

6.2  Principles governing format of names

6.2.1  Syntactic principles

Syntactic principles specify the arrangement of components within a name.  This arrangement

may be specified as relative or absolute, or some combination of the two.

     1.   Relative arrangement specifies components in terms of other components,

          e.g., a rule within a convention might require that a qualifier must always

          appear before the component being qualified appears.

     2.   Absolute arrangement specifies a fixed occurrence of the component, e.g.,

          a rule might require that the property is always the last component in a

          name.

6.2.2  Lexical principles

These principles concern preferred and non-preferred terms, synonyms, abbreviations, component

length, spelling, permissible character set, case sensitivity, etc.

7  Thesaurus application guidelines

A thesaurus in which the user can find a variety of synonyms, near-synonyms and homographs

for name components is a valuable tool.  It can provide semantic linking between preferred name

terms and other terms.  In addition to guidance for use of homographs (words with the same

spelling representing different concepts), a thesaurus can direct the user through choices

involving:

     
    equivalence - in which one word or term is preferred over others for expression

          of a concept;

     
    hierarchy - in which a relationship between broader and narrower terms is

          expressed by levels of superordination or subordination; and

     
    association - in which two or more terms are semantically or conceptually

          associated, whether they belong to the same hierarchy or different hierarchies.

A Registration Authority may develop a thesaurus for name components and distribute it to

interested parties; in addition, development of subject area thesauri is recommended.

A thesaurus may be used to describe structures in verbal representation as a supplement to

graphic depiction.  Preferred terms become name components; relationships between preferred

terms express the position of components in the structure.

A controlled vocabulary is an advantage for thesaurus use.  Control can be built into a thesaurus

through scope of descriptors, linking of synonyms and near-synonyms through equivalence, and

the resolution of homographs.  These are all functions which users need to navigate through the

system.

 ANNEX A

(informative)

Example naming convention

These rules are derived from the guidelines described in Clause 6.  Examples are included.  They

may be applied to the development of  context names at the discretion of the subject area

authority.

A.1  Semantic rules

     a.   Object classes represent things of interest in a universe of discourse which may,

          for instance, be found in a model of that universe.

          Example: Cost

     b.   One and only one object class term shall be present.

     c.   Property terms shall be derived from the property system structure set and

          represent the category of the data.

          Example: Total Amount

     d.   One and only one property term shall be present.

     e.   Qualifiers may be derived as determined by the subject area authority and will be

          added as needed to describe the data element and make it unique within a

          specified context.  The order of the qualifier terms is not significant.  Qualifier

          terms are optional.

          Example:  Budget Period

     f.   The representation of the valid value set of the data element is described by the

          representation term.

     g.   One and only one representation term shall be present.

          Example:  Amount

A.2  Syntactic rules

     a.   The object class term shall occupy the first (leftmost) position in the name. 

     b.   Qualifier terms shall precede the component qualified.  The order of qualifiers

          shall not be used to differentiate data element names.

     c.   The property term shall occupy the next position.

     d.   The representation term shall occupy the last position.  If any word in the

          representation term is redundant with any word in the property term, one

          occurrence will be deleted.

          Example: Cost  Budget Period  Total  Amount

A.3  Lexical rules

     a.   Nouns are used in singular form only.  Verbs (if any) are in the present tense. 

     b.   Name components and words in multi-word terms are separated by spaces.  No

          special characters are allowed.

     c.   All words in the name are in mixed case.

     d.   Abbreviations, acronyms, and initialisms are allowed.

               Example: Cost Budget Period Total Amount

A.4  Uniqueness rule

     All names shall be unique within this context.                              Annex B

                          (informative)

(English language)

The identification structure of an example data element 

is as follows:

DATA ELEMENT 

                                |

         | contains

|

------------------------------------------------------------------

|RAI          DI    VERSION   NAME           CONTEXT             |

|                                                                |

|ISO         848575    1    Cost Budget Period FIN-EDI System    |

|                             Total Amount                       |

|                                                                |

|                                                                |

|ISO         848575    1    ACCOUNT_AMOUNT       USA_GICS System |

|                                                                |

|                                                                |

|IEEE        193847    1    Transfer-Cost-Amount Engineering Model|

|                                                                |

|IEEE        193847    1      our_cost_$         Contracts Report Header|

|                                                                |

|                                                                |

|                                                                |

|                                                                |

|                                                                |

------------------------------------------------------------------

This is an example of an element which is registered by two Registration Authorities.  Each

authority assigns its own data identifier. Under each authority, the element has two different

names.  Note that ACCOUNT_AMOUNT and our_cost_$ are examples of synonymous names

in application systems.  These legacy names are those often created without recourse to naming

conventions, and then perpetuated over time.

The component structure for this element (according to the guidelines of Clause 6) is as follows:

     OBJECT CLASS:                      REPRESENTATION:     

     Cost                               Amount

      \                                 /    

       \                           PROPERTY:

        \                     Total Amount

         \                         /

          \         QUALIFIERS:   /     

           \        Budget Period

            \            /

             \          /

     NAME: Cost Budget Period Total Amount

ANNEX C

(informative)

Thesaurus Example

An excerpt from a possible thesaurus of structure terms, including structural information as well

as synonym and homonym resolution.

key:

     BT -  Broader Term

     NT -  Narrower Term

     UF -  Use For 

     USE - Use the following term instead

     RT  - Related Term

     SN  - Scope Note

THESAURUS EXCERPT

     COST

          SN  Amount the organization spends to procure

              goods or services.

          BT  Contract

          NT  Petty Cash

          UF  Expense

          RT  Budget

          RT  Amount

     Expense

          USE Cost

Note that although the thesaurus entry can show that COST is related to both Budget and

Amount, the exact nature of the relationship is not explicit.

Italics are used to denote deprecated terms.  This is the method used to distinguish preferred

terms among synonyms.

One or more levels of hierarchy can be shown by listing several broader and narrower terms. 

This is a thesaurus design decision.

The scope note (SN) reflects the definition as described in Part 4 of ISO/IEC 11179.
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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 and 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, government and non-government, in liaison with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC

JTC1.  Draft International Standards adopted by the joint technical committee are circulated to national

bodies for voting.  Publication as an International Standard requires approval by at least 75% of the

national bodies casting a vote.

International Standard ISO/IEC 11179-6 was prepared by Joint Technical Committee ISO/IEC JTC 1,

Information technology, Subcommittee SC 14, Data element principles.

ISO/IEC 11179 consists of the following parts, under the general title Information technology -

Specification and standardization of data elements:

     - Part 1:  Framework for the specification and standardization of data elements

     - Part 2:  Classification of concepts for identification of domains

     - 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

Annex A forms an integral part of this part of ISO/IEC 11179.  Annexes B and C are for information only.

 Introduction

This part of ISO/IEC 11179 describes the procedure by which data elements required in various

application areas are registered and assigned an internationally unique identifier.  The uniqueness of a

registered data element is determined by a combination of the Registration Authority Identifier (RAI), the

unique identifier assigned to a data element within a Registration Authority (RA), and the version under

which a data element registration is submitted or updated.  The registered data elements are included in

Registers of Data Elements, maintained by an RA, to which the data elements logically and functionally

belong.  Organizations wishing to become RA may do so in accordance with the procedure prescribed in

Clause 5.  

INTERNATIONAL STANDARD  ISO/IEC          ISO/IEC 11179-6:1996 (E)

1    Scope

For each data element to be registered, this part of ISO/IEC 11179 defines the type of information that

shall be specified, the conditions that shall be met, and the procedure(s) that shall be followed.  This part

of ISO/IEC 11179 does NOT specify the register's system design, file organization techniques, storage

media, programming languages, etc. to be used in its implementation.  The procedure prescribed herein,

however, may be extended to register other shared objects, such as object classes, data element

concepts, and permissible data element values.

2    Normative References

The following standards contain provisions that, through reference in this text, constitute provisions of

this part of ISO/IEC 11179.  At the time of publication, the editions indicated were valid.  All standards

are subject to revision, and parties to agreements based on this part of ISO/IEC 11179 are encouraged

to investigate the possibility of applying the most recent editions of the standards indicated below.  Mem-

bers of IEC and ISO maintain registers of currently valid International Standards.

ISO/IEC 2382-1 : 1993, Information technology - Vocabulary - Part 1: Fundamental terms.

ISO 2382-4 : 1987, Information processing systems - Vocabulary - Part 4: Organization of data.

ISO/IEC 11179-3 : 1994, Information technology specification and standardization of data elements -

Part 3: Basic attributes of data elements.

ISO/IEC 11179-4 : 1995, Information technology specification and standardization of data elements -

Part 4: Rules and guidelines for the formulation of data definitions.

ISO/IEC 11179-5 : 1995, Information technology specification and standardization of data elements -

Part 5: Naming and identification principles for data elements.

ISO/IEC JTC 1 Directives, Procedures for the technical work of ISO/IEC JTC 1 on Information

Technology, third edition, 1995.

ISO/IEC 6523-1: ____, Information technology - Structure for the identification of organization and

organization parts - Part 1: Identification of organization identification schemes.

ISO/IEC 6523-2: ____, Information technology - Structure for the identification of organization and

organization parts - Part 2: Registration of organization identification schemes.

ISO/IEC 7826-1:1994, Information technology - General structure for the interchange of code values -

Part 1: Identification of coding schemes.

3    Definitions

For the purposes of this part of ISO/IEC 11179, the definitions given in ISO/IEC 7826-1 and the following

definitions apply.

3.1  administrative status:  A designation of the position in the processing life-cycle of a registration

     authority for handling registration requests.

3.2  data:  A representation of facts, concepts, or instructions in a formalized manner, suitable for

     communication, interpretation, or processing by humans or automatic means.

          (Ref. ISO/IEC 2382-1).

3.3  data element:  A unit of data for which the definition, identification, representation, and permissible

     values are specified by means of a set of attributes.

3.4  data element concept:  A concept that can be represented in the form of a data element, described

     independently of any particular representation.

3.5  data element value:  A value out of a set of permissible values pertaining to a data element. 

3.6  data identifier (DI):  An identifier assigned to a data element within an RA [RE: ISO/IEC 11179-3,

     6.1.2].

3.7  data item:  One occurrence of a data element.

3.8  international registration data identifier (IRDI):  An internationally unique identifier for a Data Ele-

     ment as defined in the framework of this part of ISO/IEC 11179.

3.9  information interchange:  The process of sending and receiving data in such a manner that the

     information content, or meaning assigned to the data, is not altered during the transmission.

3.10 register:  A set of files (paper, electronic, or a combination) containing the assigned data ele-

     ments and the associated information.  (Definition adapted after that in Annex E of the ISO/IEC

     Directives.)

3.11 registration:  The assignment of an unambiguous identifier to a data element in a way that

     makes the assignment available to interested parties.  (Definition adapted after that in Annex E

     of the ISO/IEC JTC 1 Directives.)

3.12 registration authority identifier (RAI):  An identifier assigned to a Registration Authority [RE:

     ISO/IEC 11179-3, 6.1.4].

3.13 registration authority (RA):  Any organization authorized to register data elements.

3.14 registration status:  A designation of the position in the registration life-cycle of a data element.

3.15 responsible organization (RO):  The organization or unit within an organization that is respon-

     sible for the contents of the mandatory attributes by which the data element is specified.

3.16 submitting organization (SO):  The organization or unit within an organization that has sub-

     mitted the data element for addition, change, or cancellation/withdrawal in the data element

     dictionary.

3.17 version:  Identification of an issue of a data element specification in a series of evolving data

     element specifications within a Registration Authority.

3.18 version identifier (VI):  An identifier assigned to a Version under which a data element

     registration is submitted or updated [RE: ISO/IEC 11179-3, 6.3].

4    Identification of Data Elements 

Data elements registered under the provisions of this part of ISO/IEC 11179 are each assigned an

International Registration Data Identifier (IRDI).  This identifier value uniquely identifies the data element

within the framework of this part of ISO/IEC 11179. 

4.1  Components of International Registration Data Identifier (IRDI)  

As discussed in the Introduction of this part of ISO/IEC 11179, the uniqueness of a registered data

element is determined by the combination of the values of three identifying attributes, as depicted in

Figure 1 and defined in Part 3 of ISO/IEC 11179:

a)   An identifier assigned to a Registration Authority [RE: ISO/IEC 11179-3, 6.1.4] hereafter called

     Registration Authority Identifier (RAI).

b)   An identifier assigned to a data element within an RA [RE: ISO/IEC 11179-3, 6.1.2] hereafter called

     Data Identifier (DI).

c)   An Identifier assigned to a Version under which a data element registration is submitted or updated

     [RE: ISO/IEC 11179-3, 6.3] hereafter called Version Identifier (VI).  

Notes: 1. Although the version may not necessarily be required to make a data element unique within

          a Register, the inclusion of the version in the International Data Element Identifier would pro-

          vide a unique reference point, should a conflict arise.

          2.   OPI and OPIS are optional per ISO/IEC 6523.  ISO/IEC 11179-6 uses the entire structure of

               ISO/IEC 6523 as an RAI.

4.2  Assignment of Values to International Registration Data Identifier (IRDI) Components

An IRDI will be assigned to a data element submitted for registration.  The assignment shall be per-

formed in accordance with the procedures specified in 6.1.  The values of each component of IRDI are

assigned as follows.

4.2.1  Assignment of Registration Authority Identifier (RAI)

Every organization wishing to become an RA shall possess an internationally recognized 

Figure 1: Structure of International registration Data Identifier (IRDI)

organization code, assigned in accordance with the procedure prescribed in ISO/IEC 6523.  The entire

structure for identification of organizations, as described in Clause 3 of ISO/IEC 6523, shall be the

internationally unique RAI for the purpose specified in this part of ISO/IEC 11179.

4.2.2  Assignment of Data Identifier (DI)

Each new data element accepted into the register shall be assigned a new DI.  A new DI shall also be

assigned to an existing data element when it is modified in such a way as to change the meaning of the

data element or the representation form of the potential values of the data element.  For example,

changes to the mandatory attributes Definition and/or Form of Representation (referenced in Annex A)

would require the assignment of a new DI.  Editorial changes to the definition, however, would not cause

generation of a new data element, as long as the essential meaning expressed by the definition remains

the same.  For example, the value of the administrative attributes listed in Annex A may change without

causing generation of a new DI. 

Based on the requirements of the subject matter included in its register, each RA shall establish and

publish, as appropriate, specific guidelines for any additional conditions requiring assignment of a new

DI (i.e., generation of a new data element), due to changes in the values of mandatory attributes

established for its register.

4.2.3  Assignment of Version Identifier (VI)

In general, a new VI may be generated when any attribute value (other than one requiring a new DI)

changes.  Each data element, however, may require a different versioning treatment.  For example, a

change in Permissible DE Values for an Employee Name may not require a new version, while a change

of Permissible DE Values for Account Type will likely require a version change.  Each RA shall establish

specific guidelines for the subject matters in which it specializes and for which it is responsible.

5  Registration Participating Organizations

There are three types of Registration Acting Bodies (RAB) in the framework of this part of ISO/IEC

11179: SOs, RAs, and ROs.  Each type of RAB shall, respectively, meet the criteria, fulfill the roles, and

assume the responsibilities prescribed in the following clauses of this part of ISO/IEC 11179.

5.1  Designation of Registration Acting Bodies (RAB)

5.1.1  Eligibility of Submitting Organizations (SO)

All SOs wishing to register data elements according to this part of ISO/IEC 11179 shall be able to do so

in accordance with the procedures prescribed in this part of ISO/IEC 11179.  Each RA may establish its

own criteria for membership eligibility. 

5.1.2  Designation of Responsible Organizations (RO)

ROs are usually designated by a business entity to coordinate the contents of mandatory attributes of

related data elements managed by its SOs.  In the absence of a designated RO, an SO shall act as an

RO.

5.1.3  Establishment of Registration Authorities (RA)

While this part of ISO/IEC 11179 provides the procedures for registering data elements, it does not

intend to establish organizations to serve as RAs for this part of ISO/IEC 11179.  It is envisioned that any

organization wishing to become an RA for the purpose of registering data elements may do so. 

In order to establish itself as an RA, an organization shall complete the following:

-    Secure an RAI in accordance with 4.2.1.

-    Prescribe, amend, and interpret the procedures to be followed for the registration of data elements in

     accordance with this part of ISO/IEC 11179.

-    Determine any additional conditions specifically required by its domain of registration.

-    Specify the format for each attribute listed in Annex A of this part of ISO/IEC 11179 and for any

     additional attributes that the RA may deem necessary, and specify the media by which a data

     element may be submitted for registration.  The registration form and accompanying procedure shall

     be made available to requesting SOs. 

-    Determine the format and media in which applications shall be submitted.  The RA shall also provide

     SOs with guidance on the submission of applications.

-    Establish and publish the rules by which its register shall be made available.  The RA shall specify

     the allowable users, the accessible contents, the frequency of availability, and the language(s),

     media, and format in which the information is provided.

5.2  Role of Registration Acting Bodies (RAB)

5.2.1  Role of Submitting Organizations (SO)

An SO wishing to register a data element shall follow the procedures and requirements prescribed in this

part of ISO/IEC 11179 for submission to the appropriate RA.

5.2.2  Role of Responsible Organizations (RO)

An RO is the organization, or part thereof, that is responsible for the integrity and accuracy of the

attributes values of the data element; e.g., the semantics and permissible values of data elements

maintained and controlled by an RA.

The RO, at the RA's request, shall review proposals from Submitting Authorities on relevant attributes,

e.g., name, definition, and permissible data element values.  The RO shall inform the RA of any

essential modifications in the specification of the assigned data elements.

5.2.3  Role of Registration Authorities (RA)

An RA shall receive and process proposals from SOs for registration of data elements falling within its

registration domain.  An RA is responsible for maintaining the register of data elements and issuing of

IRDIs.

5.3  Responsibilities of Registration Acting Bodies (RAB)

5.3.1  Responsibilities of Submitting Organizations (SO)

An SO is responsible for the following activities:

-    Providing the information specified in Annex A in the form required by the RA.

-    Providing any additional information that may reasonably be required by the RA to enable it to

     perform its responsibilities.

-    Ensuring that when a data element has been registered, specification of the attribute values of the

     data element is not changed without first advising the RA.

5.3.2  Responsibilities of Responsible Organizations (RO)

An RO shall:

-    At the RA's request, advise on the semantics, name, and permissible value of data elements

     submitted for registration.

-    Notify the RA of any amendments to the data elements assigned to the RO.

-    Decide, in case of confusion and/or conflict, on the attribute values of the assigned data elements.

5.3.3  Responsibilities of Registration Authorities (RA)

Regarding applications for registering data elements, an RA shall fulfill the following responsibilities:

-    Receive and process applications for the registration of data elements, assign IRDI values, and

     maintain a Data Element Register in accordance with the following provisions.

-    Consult the appropriate ROs when requests affect the mandatory attributes of the data elements

     being registered.

-    Handle all aspects of the registration process in accordance with good business practice and, in

     particular, take all reasonable precautions to safeguard the Register.   Specifically, the

     responsibilities of an RA are as follows:

-    Receive applications for the registration of data elements from its SOs.

-    Review and facilitate the progression of the applications through the registration cycle.

-    Assign appropriate Registration Status. 

-    Notify SOs of its decisions according to the procedure specified in this part of ISO/IEC 11179.

6  Procedures for the Registration of Data Elements 

6.1  Registration Procedures for the Registration of New Data Elements

Applications to an RA for the registration of data elements shall be made by its SOs, after having

consulted, as appropriate, with their corresponding ROs.

The RA shall decide whether an application is acceptable.  If the proposal is acceptable, the RA shall

mark the Registration Status as "Recorded."

If the application is acceptable, the RA shall assign an IRDI value in accordance with 4.2.  The RA shall

then add the IRDI and the information provided in the application to the Register of Data Elements.  The

SO and, as appropriate, its RO shall be sent a copy of the entry and requested to check the entry and

advise the RA immediately if any errors are detected.  After verification by the RA, the RO, and the SO,

the Registration Status of the acceptable proposal shall be marked as "Certified" or "Standardized," as

appropriate, in accordance with 6.3. 

If the application is not acceptable, it shall be returned to the SO with a clear statement of the reasons

for rejection.  If possible, constructive advice shall be given as to the manner in which the application

could be rendered acceptable.  Reasons for rejection may, for example, include the omission of

essential information.

6.2  Registration Procedures for Amendments

Requests for changes to the Register of Data Elements will normally be notified to the RA by the original

SO.  If requests for change are received from any other source, the RA shall refer the request to the

original SO and, as appropriate, to the RO, for confirmation before taking any further action.  

The RA shall update the Register of Data Elements.  The SO and, as appropriate, the RO, shall be sent

a copy of the entry and requested to check the entry and advise the RA immediately if any errors are

detected.

If the request for change is not acceptable, it shall be returned to the SO and, as appropriate, the RO,

with a clear statement of the reasons for rejection.  If possible, constructive advice shall be given as to

how to make the request acceptable.  Reasons for rejection may, for example, include the omission of

essential information.

Except as specified above, the Registration Procedures for Amendments remain explicitly the same as

those for New Data Elements (RE: 6.1).

6.3  Specification of Registration Status  

This attribute provides "a designation of the position in the registration life-cycle of a data element." (RE:

ISO/IEC 11179-3, 6.5.2.)

The following statuses shall be assigned and recorded by RAs for each data element in the process of

implementing the procedures prescribed in 6.1 and 6.2:

Incomplete:    The registered data element does not contain all Mandatory Attribute values.

 recorded:          The registered data element contains all Mandatory Attribute values, but the contents

                    may not meet the quality requirements specified in other parts of ISO/IEC 11179.  

certified:          The recorded data element has met the quality requirements specified in this and other

                    parts of ISO/IEC 11179.

standardized:  The certified data element that is established by the Registration Authority as a data

               element preferred for use in data interchange and in new or updated applications.  The

               "standardized" data element may be unique within the registry, or it may be the preferred

               data element among similar data elements.

retired:       A recorded, certified, or standardized data element is no longer used after having been

               marked as "phased out" for a period of time as prescribed by the appropriate RA.

The RA shall establish further detailed criteria required within its domain to achieve each status level.

6.4  Specification of Administrative Status

This is a designation of the position in the processing life-cycle of an RA for handling registration

requests.  The values of this attribute are assigned by an RA with the permissible values, such as

Received, Draft, Rejected, Submitted for Certification, etc., to facilitate the management of its Register. 

It is the responsibility of the RA to refine, publish, and implement this administrative feature. 

7  Registers of Data Elements

Each RA shall maintain a Register for data elements that fall under its purview. 

7.1  Contents

The Register shall contain, at minimum, the information contained in normative Annex A, Data Element

Register, for each data element registered.

7.2  Language(s)

The language(s) to be used for the register shall be determined by the procedure prescribed by the

appropriate RA.

7.3  Availability of the Register of Data Elements

The availability of the contents of the register shall be governed in accordance with the procedure

prescribed by the appropriate RA. 

7.4  Copyright of the Register of Data Elements

Since the RAs are self-governing bodies operating voluntarily under the procedures specified by this part

of ISO/IEC 11179, the copyright of the Registers shall belong to the founding RAs.  

                             Annex A

                          (normative)

                     Data Element Registers

Each entry in the Data Element Registers shall contain values for the following attributes:

A.1  Basic Attributes of Data Elements.

These are the basic attributes specified in Part 3 of ISO/IEC 11179 and listed in Table A-1.  

A.2  Administrative Attributes.  

The attributes, listed in Table A-2, are the minimum set of additional attributes required for the

maintenance of a Data Element Register, in accordance with Annex E, Registration Definitions and

Guidelines for Procedure Standards, of ISO/IEC Directives, Procedures for the Technical Work of

ISO/IEC JTC 1 on Information Technology.

A.3  Additional Attributes.

These attributes may be added to satisfy technical requirements peculiar to the class(es) of objects

maintained by the RA and/or administrative needs of an RA.  Such RA shall specify these attributes

using the same descriptors as those prescribed in Clause 4, Descriptors of a Data Element Attribute, of

Part 3 of ISO/IEC 11179.  Please see Clause B.1 for further discussion and suggestions.

  Table A-1:  Basic Attributes of Data Elements for Data Element Registers

                   (RE: Part 3 of ISO/IEC 11179)

Attribute 

Category

Name of Data Element

RE: ISO/IEC

11179-3

Obligation

Responsibility

SO

RO

RA

Identifying

Name

(6.1.1)

M

P

R

R

Identifier

(6.1.2)

  M*

A

Version

(6.1.3)

  M*

A

Registration authority

(6.1.4)

  M*

P

R

Synonymous name

(6.1.5)

O

P

R

Context

(6.1.6)

  M*

P

R

Definitional

Definition

(6.2.1)

M

P

R

R

Relational

Classification scheme

(6.3.1)

O

P

R

Keyword(s)

(6.3.2)

O

P

R

Related data reference

(6.3.3)

O

P

R

Type of relationship

(6.3.4)

C

P

R

Representational

Representation category

(6.4.1)

M

P

R

Form of representation

(6.4.2)

M

P

R

Data type of data element values

(6.4.3)

M

P

R

Maximum size of data element values

(6.4.4)

M

P

R

Minimum size of data element values

(6.4.5)

M

P

R

Layout of representation

(6.4.6)

C

P

R

Permissible data element values

(6.4.7)

M

P

R

R

Administrative

Responsible organization

(6.5.1)

  M*

P

R

Registration status

(6.5.2)

  M*

A

Submitting organization

(6.5.3)

  M*

P

R

Comments

(6.5.4)

O

P

R

RA   Registration Authority    O  Optional

CO   Responsible Organization  M  Mandatory

SO  Submitting Organization    P  Provide

A   Assign           R  Review

C  Conditional

*  For the purpose of registering data elements, the obligations of the attributes marked with an asterisk (*) are changed

to mandatory status.  Because a register may be shared by multiple organizations, the values of these attributes must

be present to permit appropriate update and retrieval.

  Table A-2:  Administrative Attributes for Data Element Registers 

Name of Data Element

Obligation

Responsibility

SO

RA

Administrative status

M

A

Address of submitting organization (SO)

M

P

R

Name of SO's contact person

M

P

R

Title of SO's contact person

O

P

R

Postal address of SO's contact person

M

P

R

Electronic mail address of SO's contact person

O

P

R

Phone number of SO's contact person

M

P

R

Fax number of SO's contact person

O

P

R

Telex number of SO's contact person

O

P

R

Date of original assignment

M

A

Date of last update

C

A

Address of current owner (CO)

M

P

R

Name of CO's contact person

M

P

R

Title of CO's contact person

O

P

R

Postal address of CO's contact person

M

P

R

Electronic mail address of CO's contact person

O

P

R

Phone number of CO's contact person

M

P

R

Fax number of CO's contact  person

O

P

R

Telex number of CO's contact person

O

P

R

RA                   Registration Authority

CO    Responsible Organization

SO                   Submitting Organization

CO                   Current Owner

A                    Assign

C                    Conditional

O                    Optional

M                    Mandatory

P                    Provide

R                    Review

Note:  These attributes are required and/or recommended in Annex E of the ISO.IEC JTC 1 Directives

                              Annex B

                         (informative)

          Additional Registration-Related Information 

B.1  Additional Attributes

RAs may require additional attributes to be submitted and/or maintained.  These can be grouped into

two major categories:  Technical and Administrative Attributes.

B.1.1  Technical Attributes

Depending on the classes of object(s) for which an RA is responsible, the list of these attributes required

for a particular RA may be expanded to accommodate its needs and those of its members.  For

example:

-                  An engineering-oriented RA may capture and maintain additional attributes, such as unit of

                   measure, formula, method/procedure used, etc.  

-                  An information systems data modeler may add attributes, such as usage, steward, owner, quality

                   indicator, etc.

B.1.2  Administrative Attributes

Additional administrative attributes, suggested for RA in Annex E of the ISO/IEC Directives, include, but

are not limited to:

-                  Request for update

-                  Release authorization

-                  Justification for registration

-                  Reasons for action taken

-                  Applicable technical and/or procedure standards.

RAs may specify other attributes as needed to maintain their registers.

B.2  Permissible DE Values and Version 

Permissible DE Values may be enumerated, axiomatic, or unspecified.

Enumerated Permissible DE Values, also called Bounded Domain (e.g., Country Code as defined under

ISO 3166), usually do not change without appropriate action(s) taken in accordance with prescribed

procedure(s).  Changes to Bounded Domain usually require a new version for the affected data element.

Axiomatic or unspecified Permissible DE Values, also called Unbounded Domain (e.g., possible names

of employees), are not defined.  Changes to Unbounded Domain usually do not require a new version to

the affected data element.

Each RA, however, shall establish specific guidelines for the subject matters in which it specializes and

for which it is responsible.

B.3  Hierarchy of Registration Authorities (RA)

The number of potential data elements to be registered in the framework of ISO/IEC 11179 is unlimited

and diverse.  So is the number of potential RAs.

It is envisioned that organizations wishing to share information among themselves may want to establish

an RA for that purpose.  An RA and its members may subsequently want to share subsets of data

elements with other RAs and their members.  If two or more RAs believe that they should standardize

certain data elements across their areas of interest, they may accomplish this requirement in a couple of

ways:  Either they will negotiate to complement one another's registers with their already standardized

data elements, or they will establish another RA to register data elements that they want to share, but

are not available or agreed upon.  Under the latter circumstance, the current RAs will become SOs and

the newly founded RA will become the RA for shareable data elements.  Conceptually, this hierarchy

may be repeated. 

This part of ISO/IEC 11179 allows as much flexibility as needed for data sharing purposes.  The viability

of individual RAs depends on other economic and practical benefits to their subscribing communities. 

                             Annex C

                         (informative)

                   Frequently Asked Questions

C.1  Should a data element contain more than the five (5) Registration Statuses currently specified in

6.3? 

The five (5) Registration Statuses specified in this part of ISO/IEC 11179 are intended to provide criteria

for assigning defined levels of compliance of each Data Element submitted for registration.

Some organizations have adopted the practice of combining the above statuses with statuses of

administrative nature, e.g., Received, Processed, Being Promoted.  Attribute Administrative Status, as

specified in this part of ISO/IEC 11179, shall be used for this administrative purpose.

C.2  Why don't we have a single international RA for all data elements?

It would be conceptually more attractive to have a single RA for all data elements.  Redundancy would

be minimized, and data sharing would be easier thanks to a single point of reference.  Actually, this part

of ISO/IEC 11179 has evolved from a single global RA to a predetermined hierarchy similar to that

prescribed in the previous Annex H of JTC 1 Directives.  Although these approaches may be suitable for

the registration of a finite number of objects, e.g., Registration of Graphical Items (RE: ISO/IEC 9973),

they are, however, neither viable nor practical for the registration of data elements.  There will be a very

large number of data elements to be registered, and no single organization will have resources and

expertise to review and register data elements of varied subject matters.

C.3  Is ISO/IEC 6523 a viable vehicle for assigning identifiers to be used as RAIs?

Several options have been contemplated: a) no required RAI in the case of a single global RA; b) use a

randomly generated number as RAI, e.g., Object ID (OID) in IRDS models; and c) use ISO/IEC 6523 RA

as a vehicle for distributing organization codes that will be used as RAIs.

ISO/IEC RA, especially lately, has been able to attract agencies like EAN, Dun & Bradstreet, SWIFT,

who have hundreds of thousands of registered members.  Also, ISO/IEC 6523 has been adopted by

EDIRA (RA for EDI) as a framework for assigning organization codes for EDI purposes.  

We feel that ISO/IEC 6523 currently is a viable vehicle for RAI assignment in the framework of this part

of ISO/IEC 11179.  An informal Internet survey of ANSI/X3L8 members, ISO/IEC JTC 1 members, and

some Open-EDI participants was conducted on this topic.  The feedback seems to confirm our

conclusion.

C.4  Why does this part of ISO/IEC 11179 not address the registration of other objects, such as Object

Classes and Data Element Concepts? 

Although the above objects may need to be registered for certain purposes, the scope of ISO/IEC 11179

is limited, at this point, to Data Elements.

C.5  How can an RA obtain an RAI?

In general, virtually every organization has already been assigned an organization code that is

internationally unique; therefore, by default, they already have an RAI.  Per ISO/IEC 6523, and as

illustrated in Figure 1 of this part of ISO/IEC 11179, the following scenarios will happen:

-                  Institutions like Dun & Bradstreet or SWIFT have been assigned International Code Designators

                   (ICD) through the maintenance agency of ISO/IEC 6523

-                  Subsequently, the above institutions assign Organization Identifiers (RE: Identification of

                   Organization) to their subscribing members  

-                  Their members, subsequently, assign Organization Part Identifiers (RE: Identification of Organization

                   Part) to their internal organizational units.  

The concatenation of ICD, Organization Identifier, and Organization Part Identifier thus creates an

internationally-unique RAI.  

C.6  "Perhaps an automated maintenance system could be used so organizations, particularly those that

participate in EDI, could register on line and obtain verification in a few minutes of the registration

acceptance."

"...the standard's [i.e., ISO/IEC 11179-6's) scope is to set the framework by which organizations  may

establish registration authorities dealing with data elements  in their domains of interest. 

Registries/directories set up by  those registration authorities may use, in fact are encouraged to take

advantage of the available electronic means available to  them..."2

C.7  There is some concern with making Registration Status and Administrative Status two separate

pieces of information. "What will happen when a user relies upon a data element because it is marked

'standardized' in the Registration Status, but the user does not notice that it is marked only 'draft' in the

Administrative Status?  I think this information belongs in only Registration Status with the following

categories:

                  incomplete

                  draft

                  recorded

                  certification candidate

                  provisionally certified

                  certified

                  standardization candidate

                  provisionally standardized

                  standardized"

Registration Status (6.3) is reserved for use as a quality indicator for the metadata of a data element

being maintained in a data register.  The public users at large, in our opinion, should be able to depend

on the Registration Status to automatically take actions related to a certain data elements.  Data

elements under review, unfortunately, may contain erroneous information and, thus, may not be

dependable.  The real issue here is whether those data elements that have not passed the

administrative and technical reviews should be allowed in the "official" register at all. 

Let's assume that there is only one register, and that the Administrative Status attribute will be

subsumed by the Registration Status attribute as suggested above .  Under this scenario, the attributes

of all data elements applying for registration will be stored in the register and granted a Registration

Status, even before the review is complete.  Let's further assume that a specific data element is currently

registered as "certified," and there is a new application, with updated information, to upgrade the same

data element to "standardized."  Should the registrar then override the "certified" data element with the

updated information and change the Registration Status to "standardization candidate"?  The answer, in

our opinion, should be negative.  Data that have not passed the appropriate reviews should not be

allowed to corrupt the "good" data.  In other words, any data elements that do not meet the criteria for

being granted one of the Registration Statuses, as specified in Clause 6.3 of this standard, should be

logically (e.g., through views) or physically (e.g., in separate databases) separated from those that do. 

Registrars have to resolve this implementation issue based upon their available resources and technical

approaches.

Under the scenario of two (logical or physical) registers, one as an "official" register and one as a work-

in-process register, there should not be any conflict between the Registration Status and the

Administrative Status.  If a data element is still under review, it should be under a "work-in-process"

register and cannot have any Registration Status.  Conversely, a data element that is already assigned a

Registration Status shall not have any Administrative Status, since all the administrative steps should

have been completed.  In real life, information professionals solve similar problems with a good

configuration plan, staging the systems from a "development" environment to a "production"

environment.
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�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.


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