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Foreword (This foreword is not part of American National Standard X3.285-1998).

ANSI Accredited Standards Committee X3 Technical Committee L8, Data Representation, develops
standards and guidelines for the semantic content and the syntax of units of data shared among
disparate users and information processing systems.

This standard specifies the structure of a data registry. The structure is stated in the form of a
conceptual data model.

In a data model, an entity is any concrete or abstract thing of interest to the business. An attribute is a
characteristic of an entity that the business chooses to record as data. For each type of entity, there are
often many attributes of interest to the business.

A conceptual data model describes how relevant information is structured in the natural world. In other
words, it is how the human mind is accustomed to thinking of the information. It is one layer more
abstract than a logical data model that describes a particular computer-based system. The conceptual
data model provides an excellent place to start modeling data within the sphere of interest. It is also the
most viable level at which to integrate different data models because object representational differences
are excluded.

A data registry is a place to keep facts about characteristics of data that are necessary to clearly
describe, inventory, analyze, and classify data. A data registry supports data sharing with cross-system
and cross-organization descriptions of common units of data. A data registry assists users of shared
data to have a common understanding of a unit of data’s meaning, representation, and identification.

This data model describes the schema of a registry where descriptions of shareable data are stored. The
descriptions of units of data are considered "metadata”. A data model of metadata is called a
"metamodel”. Thus, this is a "Conceptual Metamodel".

The main text of this standard begins with clause 4. However, to understand more fully the principles
underlying this metamodel, it would be beneficial to first examine annex C — Principles of managing
shared data. It may also be useful to read annex D — Data registry uses and users describing many of
the uses and users of a data registry. Clause 5 provides a simplified overview of the structure of a data
registry. The specifications of the structure begin in clause 6 — what is required to be considered a
conformant implementation. Clause 7 describes the metamodel in narrative form and includes entity-
relationship diagrams with attributes. The symbols used in the entity-relationship diagrams are explained
in annex A. Clause 8 contains details of the data model in the form of a data dictionary. Each entity,
relationship, and attribute is fully documented. The combination of the entity-relationship diagram along
with the data dictionary is the metamodel. Annexes A to F of this American National Standard are for
information only.
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American National Standard
for Information Technology—

Metamodel for the Management of Shareable Data

1 Scope, purpose, and application

1.1 Scope

The goal of data registration is the maintenance of the meaning, representation, and identification of
units of data over time and distance. Coherence and persistence of data descriptions and usage depend
on accurate documentation. The process for documenting data descriptions is data registration and the
place for documenting these descriptions is a data registry.

A data registry is a place to keep facts about characteristics of data that are necessary to clearly
describe, inventory, analyze, and classify data. A data registry supports data sharing with cross-system
and cross-organization descriptions of common data. Units of shareable data have precise identifiers,
meanings, structures, and values. They are consistently deployed among users and systems and are
centrally administered within an organization. Data registries may be organized into federations for
interchange among many enterprises. A data registry assists users of shared data to have a common
understanding of a unit of data’s meaning, representation, and identification. Just as a data registry may
assist users in understanding like units of data, registries also assist in the understanding of differences
of similar but different units of data.

This standard specifies the structure of a data registry. The structure is stated in the form of a
conceptual data model.

1.2 Purpose

International Standard ISO/IEC 11179, parts one to six, Information technology — Specification and
standardization of data elements, developed by ISO/IEC JTC 1/SC 14 Data Element Principles,
describes the attribution, classification, definition, naming, identification, and registration of data
elements. This standard expands upon ISO/IEC 11179 by providing a comprehensive structure for those
aspects that demonstrate their relationships to each other. That is the purpose of this American National
Standard.

1.3 Application

A metamodel is necessary for coordination of data representation between tools that store, manipulate
and exchange data. The metamodel enables Computer Aided Software Engineering (CASE) tools and
information repositories to store, manipulate and exchange the metadata for data attribution,
classification, definition, naming, identification, and registration. In this manner, consistency of data
content is assured among CASE tools and information repositories.

Using the metamodel, mappings to the schema of each tool set can be developed. The metamodel
constructs can be translated into the language of each tool set, preserving the concepts represented in
the original model.

Draft February 20, 1998 1
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2 Normative references

The following standards contain provisions that, through reference in this text, constitute provisions of
this American National Standard. At the time of publication, the editions indicated were valid. All
standards are subject to revision, and parties to agreements based on this American National Standard
are encouraged to investigate the possibility of applying the most recent editions of the standards
indicated below.

ISO/IEC DIS 11179-1, Information technology — Specification and standardization of data elements —
Framework for the specification and standardization of data elements

ISO/IEC DIS 11179-2, Information technology — Specification and standardization of data elements —
Classification for data elements

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

ISO/IEC 11179-4:1995, Information technology — Specification and standardization of data elements —
Rules and guidelines for the formulation of data definitions

ISO/IEC 11179-5:1995, Information technology — Specification and standardization of data elements
Naming and identification principles for data elements

ISO/IEC 11179-6:1997, Information technology — Specification and standardization of data elements —
Registration of data elements

Draft February 20, 1998 2
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3 Definitions

For the purposes of this American National 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.

3.3 conceptual data model: A data model that describes how relevant information is structured in
the natural world. It is how the human mind is accustomed to thinking of the information.

3.4 data: A representation of facts, concepts, or instructions in a formalized manner suitable for
communication, interpretation, or processing by humans or by automatic means.

35 data element concept: A concept that can be represented in the form of a data element,
described independently of any particular representation. The human perception of a property class of
an object class, identified and described independently of any particular representation.

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. A unit of data that in a certain context is
considered indivisible.

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

3.8 data registry: A set of files (paper, electronic, or a combination) containing the administered
components and the associated information.

3.9 entity: Any concrete or abstract thing of interest, including associations among things. Also see
object class.

3.10 identifier: An unambiguous name for an object within a given context.
3.11 metadata: Data that defines and describes other data.

3.12  object class: 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.

3.13  permissible value: An expression of a value meaning in a specific value domain. A value.
3.14  property: A peculiarity common to all members of an object class.

3.15 relationship: Business-based association between or among entities.

3.16 schema: A description or representation of the structure of data.

3.17 shareable data: Data that has precise identifiers, meaning, structures, and values.

3.18 value domain: A set of permissible values. It provides representation, but has no implication as
to what data element concept the values are associated nor what the values mean.

Draft February 20, 1998 3
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4 Introduction

This standard outlines the information elements associated with a data element concept that need to be
available for determining the meaning of a data element that is to be shared between systems. The
standard is a complement to the six-part ISO/IEC 11179 standard that describes the organization of a
data registry for managing the semantics of data elements in data systems.

This standard focuses on the individual data element concept from the perspective of the semantic
entailment of the concept. This is apart from the multiple names or terms that may be used to refer to
the concept in different data systems, and independent of the classification schemes in which this
concept may be included in different usage contexts. This standard does not specify a coding scheme or
a representation for the metadata elements needed to maintain this information about the data element
concept in a data system.

Organizations and communities of discourse that share like interests and professional disciplines
undertake to manage their data and information assets by developing approved terminologies for use
within the organization or community. For data elements that are represented electronically for storage,
communication, and presentation, a data dictionary or catalog provides an organizing tool for improving
the manageability of the data assets. For managing access to data elements, organizations and
communities of discourse have developed thesauri that describe the relationships between the
information elements referred to in the terminologies.

The terms selected for terminologies and related to one another in thesauri are used to identify and refer
to facts, ideas, rules, or instructions. When these facts, ideas, rules, or instructions are represented in
digital formats for storage and communications, therefore in a formalized manner suitable for storage,
communication, interpretation, or processing by machines prior to the subsequent presentation of the
data in the approved terminology or a form that is understandable to humans, the representations are
"data". (This definition refers to a group of facts taken as a unit; thus it is used with a singular verb.) A
data dictionary, therefore, is a specialized type of database containing metadata, which is managed by a
"data dictionary system”. A data dictionary is considered to be a repository of information describing the
characteristics of data used to design, monitor, document, protect, and control data in information
systems and databases.

The idea of a data dictionary, as a common catalog of shareable data, has been around for quite a while.
The dictionary or catalog contains, for each data element, descriptions of the type of data (i.e.,
metadata), including the allowed values or domain of the element, but does not contain any information
about instances of data. Originally, in its most rudimentary form, this catalog was called a "data
dictionary". More recently in data engineering standards, the scope of the catalog was extended and
renamed a "data encyclopedia”. The further evolution of this catalog's contents to include all of the
information necessary for clearly describing, inventorying, analyzing, and classifying the data elements in
accord with their semantic relationships and domains, renamed this kind of extended catalog as a "data
repository".

A data registry is a place to keep characteristics of data that are necessary to clearly describe, inventory,
analyze, and classify data. A data registry supports data sharing with cross-system and cross-
organization descriptions of common units of data. A data registry assists users of shared data to have a
common understanding of a unit of data's meaning, representation, and identification.

Descriptive terminology escalation has caused "data" to become understood as partially equivalent to
"information”, resulting in the usage of the term "information repository" to describe the data registry that
includes definitions and specifications of the semantics and context of the data elements. For
proponents of this terminology, an information repository is a database application that contains
information about systems, organizations, networks, business processes, information flows, and other
facts about the enterprise's information resources. To many however, these terms "data" and
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"information™ have different meanings. In this standard, such differences in nuance are not debated.
The fuller capability is called simply a "data registry”. The registration of a data element is simply the
assignment of an unambiguous identifier to the data element in a way that makes the assignment
available to interested parties (ISO/IEC 11179-6).

A data element is a unit of data for which the definition, identification, representation, and permissible
values are specified by means of a set of attributes (ISO/IEC 11179-3). A data element dictionary is an
information resource that specifies, defines, and lists all relevant data elements (ISO/IEC 11179-3). A
data element is a single unit of data that in a certain context is considered indivisible. It cannot be
decomposed into more fundamental segments of data that have useful meanings within the scope of the
enterprise. A data element concept is a human perception of a property of an object set, identified and
described independently of any particular representation. And a data model is a description of the
organization of data in a manner that reflects an information structure. In summary, a data registry is
definitely more than just a data dictionary. A data dictionary is not adequate for the purposes stated
above since it has no structure.

A data registry contains the metadata that is necessary to clearly describe, inventory, analyze, and
classify data. Data registries can support data sharing with cross-system and cross-organization
descriptions of common units of data if these descriptions are understood in the same way by users and
organizations in the community of discourse, along with information on the differing contexts and
assumptions of the different sharing organizations. A data registry gives users of shared data a common
understanding of a unit of data's meaning, representation, and identification. For this purpose, a data
registry need not be a database containing all the metadata found in a repository. A data registry is only
a sub-set of the complete metadata that can be included in a data (or information) repository. However,
that metadata sub-set needs to be structured in a way that supports the administration and retrieval of
registered data.

Confirming that the data to be shared between organizations is interpreted correctly in the different user
contexts and sharing organizations is not readily feasible without verification of the comparability of the
metamodel instances of the different data registries.

Draft February 20, 1998 5
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5 Macro-view of the metamodel

Data modeling is founded on the theory that all data describes properties (attributes) of objects in the
natural world. Data represents the properties of these things. The basic units of data are data elements.
This metamodel uses many of the same conceptual data structures used in data modeling.

To specify data elements, relevant metadata of each data element shall be documented to ensure its
representation of the natural world item is consistent, accurate, and understandable. The documentation
should support the following:

“Any meaningful exchange of utterances depends upon the prior existence of an agreed upon set
of semantic and syntactic rules.” 1SO TR 9007:1987, Information processing systems -
Concepts and terminology for the conceptual schema and the information base.”

A data registry shall be well organized so that the metadata can be easily analyzed and retrieved. In the
registry, the description of each data element and its components shall be. Each data element shall
have a value domain that shall be documented. In addition, each data element shall be documented as
a property of an object class.

Metadata stored in this way is easy to locate. This structure also minimizes the manual analysis needed
to identify redundant data elements. In addition, this structure helps to prevent creating new data
elements that are redundant with ones that are already registered.

The data registry should contain descriptions of shareable data — unassociated with any specific
application. The registry should support the notion of ISO TR 9007 exchange of utterances such that
recipients of utterances must use only these registry documented rules to interpret the received
utterances, if it is to mean the same as that which was meant by the utterer.

Figure 1 provides a simplified overview of the more important components of the data registry.

Data Element: A unit of data for which Data Element Concept: An idea that can be
the definition, identification, representation, represented in the form of a data element,
and permissible values are specified by described independently of any particular
means of a set of attributes. representation.

Data Element

Data Element X
Concept
Property: The human perception
} Object Class of a single characteristic of an
object class in the real world. It
m has no particular associated
f . ; means of representation by which
g&sgzgﬁ:%ﬁ;i;gfif?ﬁ: Property ~ the property can be communicated.
real world that can be identified
with explicit boundaries and II]
meaning and whose properties
and behavior follow the same
rules. Data Element
Representation Data Element Representation: The
part of a data element having a

value domain, datatype,and other
representational specifications.

Figure 1 — Data registry basic structure
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6 Requirements for a conformant implementation

6.1 Conformance

This document specifies the minimum features of a metamodel for the content of a data registry. A
conformant implementation shall fully support the structure and content depicted in figure 9 — Conceptual
metamodel entity-relationship diagram and further detailed in clause 8. To be conformant with this
standard, the database will support the complete structure and content specified by this data model. The
metamodel may be extended. However, an installation is not allowed to modify the minimal schema
provided by this conceptual metamodel.

This standard does not assume nor endorse any specific system environment, database management
system, database design paradigm, system development methodology, data definition language,
command language, system interface, user interface, computing platform, or any technology required for
implementation.

A metamodel is like any other data model except it describes the structure of data that is about data.
Since this standard is specified as a conceptual data model, there can be no exact mapping to an
implementation of a data registry. A conceptual data model describes how relevant information is
structured in the natural world. In other words, it is how the human mind is accustomed to thinking of the
information. As a conceptual data model, there is no one-to-one match between attributes and fields,
columns, objects, et cetera in a database. There may be more than one field per attribute and some
entities and relationships may be implemented as fields. There is no intent that an implementation
should have a table for each relationship or entity.

It is assumed that an implementor will use this conceptual data model to develop a more specific logical
data model of the identical sphere of interest. A logical data model describes the same data, but as
structured in an information system. It is often referred to as a Model of the Information System. A
logical data model can be directly used for database design. Annex E (informative) describes some of
the normal translations, additions, and decisions when converting a conceptual data model to a logical
data model.

A conformant data registry may be a stand-alone product, or may be implemented as part of an
Information Resource Dictionary System (IRDS), any other information repository, or database.

6.2 Extensibility

It is not expected that this schema will completely satisfy all users. For example, scientific data requires
metadata attributes not addressed in this standard. Each industry or each application may find a need to
extend this schema. Such extensions shall be considered conformant if they do not violate any of the
rules inherent in the structure and content as specified by the metamodel in this standard. Entities,
relationships, and attributes may be added to this conceptual data model, but the core schema shall not
be altered.
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7 Description of metamodel

The metamodel can be divided into six functional regions for descriptive purposes, as shown in figure 2.
The primary region is the Stewardship region that supports the administrative components in a registry.
It is from this region that the other regions extend. The other five regions are Naming and Identification,
Classification, Data Element Administration, Data element concept administration, and Conceptual and
Value Domain Administration. The Naming and Identification region is used to manage names of
components in the registry. The Classification region is used to manage classification schemes and the
registry components that are in the classification schemes. Data elements, data element concepts,
conceptual domain, and value domains are administered in their respective regions under the
stewardship, naming, and classification support regions.

Stewardship

Data Element
Administration|

Concept Value Domain

Data Element rConceptual &
Administratio

LAdministration

Figure 2 — Metamodel regions

The structure described by this metamodel may be distributed over several implementations. These
implementations may be database, registries, repositories, dictionaries, etc. The importance of this
metamodel is the exposure for understanding, sharing, and reusing of the contents of implementations.

The following subsections detail the six regions. The complete metamodel diagram is represented
graphically in figure 9 in clause 8. Annex A contains an explanation of the symbols used in the following
model diagrams. Clause 8 contains descriptions detailing each entity, relationship, and attribute in the
diagrams.

The following is a narrative and diagram description of the regions shown in figure 2. In the text of the
section, labels from in the diagrams are shown in italics. References to an object in one diagram that are
detailed in another diagram are shown with a gray background.
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7.1 Stewardship

The primary region is the Stewardship region that supports the administrative aspects of components in a
registry. It is from this region that the other regions extend. This region addresses the organizations that
are responsible for and/or have submitted components to the registry. The supporting documentation is
also addressed in this region. Figure 3 represents the Stewardship region.

component
reference
document

administered
component

reference
document

reference document
organization

component
responsible
organization

component
record

label o name
mail address | organization title

contact

mail address person
component
submitting (1,1)
organization creation date
change
S_ note record
unresolved issue
origin
identifi . . @N) component
identinier registration registration
documentation language =— authority a?Jthority
. ver§ipn // component responsible organization cardinalities:
(1,1) . _ identifier / administered component (0,N):(1,1) contact person
registration status administered component (0,N):(1,1) organization
/C administration status contact person (1,N):(1,N) organization
(1N) component submitting organization cardinalities:
administered component (0,N):(1,1) contact person
label registrar administered component (0,N):(1,1) organization
9 contact person (1,N):(1,N) organization

Figure 3 — Stewardship metamodel region

7.1.1. Stewardship metamodel region components

An administered component is a data element or its components (classification scheme, value domain,
data element concept, conceptual domain, object class, property, etc.) that require definition and
specification for reuse and/or sharing in or among enterprises. It is an important component that requires
administration for use in and among organizations. An administered component is a generalization for a
data element, classification scheme, value domain, rule, or classified component. Each of these
subtypes has the relationships of the administered component.

A registration authority is an organization authorized to register metadata. A registration authority is a
subtype of organization and inherits all of its attributes and relationships. An administered component
has a registration authority that is its owner.

For each registration authority, an administered component shall have a (component registration
authority-) identifier and a version that together, distinguishes it from any other administered component.
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Identifiers shall be unique within a registration authority for each occurrence of an administered

component, (i.e., object class, property, data element, data element concept, conceptual domain, etc.).

Each administered component in the owner's data registry shall have a (component registration authority
-) registration status indicating the point in a registration life cycle applying to it. Each administered
component in the owner's data registry shall also have a (component registration authority -)

administrative status indicating the point in the registration processing process. A registration authority

may register (component registration authority) many administered components. And in turn many
registration authorities may register an administered component.

When an administered component is submitted to the data registry for registration, the responsible and

submitting organizations shall be identified as well as the contact person for each organization.

A registration authority is composed of one or more registrars — these are the persons who perform the
administrative steps to register administered components in a data registry.

Each administered component has a record of administrative information treated as a unit. When an
administered component is modified, it is a new (component registration authority -) version and is thus a
new record. The record - creation date, the reason for change (record - change), the contact persons for
the responsible and submitting organizations, registration authority, and the registrar shall be provided
for this new record. The registrar may collect history by retaining the old record.

An administrated component may also have one or more reference documents. For each reference
document, the organization that authored the reference document must be identified.

7.1.2.

Stewardship metamodel region attributes

The attributes in the Stewardship metamodel region shall be as follows:

Attribute

contact person - mail address

contact person - name

contact person - title

component registration authority - administrative
status

component registration authority - registration
status

component registration authority - identifier
component registration authority - version

organization - label

Organization - mail address

record - change

record - creation date

Draft February 20, 1998

Allowed Occurrences

One for each component responsible organization
and for each component submitting organization

One for each component responsible organization
and for each component submitting organization

One optional for each component responsible
organization and for each component submitting
organization

One per administered component

One per administered component

One per administered component
One per administered component

One for each component responsible organization
and for each component submitting organization

One optional for each component responsible
organization and for each component submitting
organization

One conditional per administered component

One per administered component
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record - note One optional per administered component
record - origin One optional per administered component
record - unresolved issue One optional per administered component
reference document - label One for each reference document

reference document - type One optional for each reference document
registrar - label One for each registrar in a registration authority
registration authority - documentation language From one to many per administered component
registration authority - identifier From one to many per administered component
7.2. Naming and Identification

The Naming and Identification region is used to manage the names of administered components and the
name contexts that provide the sphere for the names. It is recognized that a component may have many
names that will vary depending on discipline, locality, technology, etc. Figure 4 represents the Naming
and ldentification region.

@nN) version
' name description

context label
language

oN)

component
name context

administered
component

name

Figure 4 — Naming and identification metamodel region

ISO/IEC 11179-5, Naming and identification principles for data elements provides rules and guidelines for
naming and identification of administered components within a name context.

7.2.1. Naming and identification metamodel region components

Each administered component has one or more names. Each name has a nhame context (the system,
database, file, data model, standard document, or other environment) in which the subject data has
meaning and is known by that name. Names shall be unique within a context and within each subtype of
administered component (e.g., the name of a data element and a value domain cannot be the same
within the same name context). A name context may be used by many administered components.

7.2.2. Naming and identification metamodel region attributes

The attributes in the Naming and ldentification metamodel region shall be as follows:

Attribute Allowed Occurrences
component hame context - name One per name context
name context - description One or more per administered component
name context - label One or more optional per administered component
name context - language One or more per administered component
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name context - version One or more optional per administered component

7.3. Classification

The Classification region is used to manage classification schemes and the registry components that are
in the classification schemes. Administered components may require classification under one or more
schemes. The classification scheme may be a taxonomy, a network, an ontology, or any other system for
systematizing where the categories are mutually exclusive. The classification may also be just a list of
controlled vocabulary of property words (or terms). The list might be taken from the "leaf level” of
taxonomy. Figure 5 represents the Classification region.

ad ministered
component

/A

(LN) | classification
scheme

component
classification
association

classified
component

type

~
type description

(1,1

classified
component
definition

(1.N)
b definition context

text

Figure 5 — Classification metamodel region

7.3.1. Classification metamodel region components

A classified component is an administered component that may be classified in one or more classification
schemes. A classified component must have one or more definitions. The definitions may vary to a
particular context such that a particular audience may understand the meaning of the component.

A classified component is a generalization for an object class (concept or concept application
association), property class, representation class, data element concept, or conceptual domain. Since it
is one of the subtypes of the administered component, the classified component is thus an administered
component that is extended to have a definition and an optional classification scheme.

A classified component may be arranged in one or more classification schemes. Classification schemes
may coexist and any classified component may have a different name in each one since the are each
from a different name context. Conversely, a classified component may exist in this structure without
being associated with any other classified component. In essence, having a classification scheme is
optional.

Classification schemes that associate one component to one or more others (component classification
association) assist navigation through a large number of object classes or other classified components.
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Classification schemes with inheritance support understanding by contributing the definition of the one or
more parent components.

Each subtype of classified component shall be a) comprehensive, b) have no implied representation, and
c) provide enough categories to make classification useful.

7.3.2. Classification metamodel region attributes

The attributes in the Classification metamodel region shall be as follows:

Attribute Allowed Occurrences
classification scheme - type One for each classification scheme
component classification association - type One for each classified component in a
description classification scheme where the components are
associated with each other.
definition - context One for each definition
definition - text One for each definition

In addition, classified component and classification scheme shall have attributes inherited through
administered component.

7.4. Data element concept administration

The purpose of the data element concept administration region is to maintain the information on the
concepts upon which the data elements are developed. The components of this region concentrate on
semantics. The concepts are independent of any internal or external physical representation. The major
components of this region are concepts and properties, which are combined to form data element
concepts.
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classified
component

object
class

(0.N)

concept application
association

property concept

(0.N)

data element
concept
association

data element
concept

type description

(O.N)
object class qualifier
(0,N) property qualifier
data element .1 conceptual
concept conceptual domain
domain

Figure 6 — Data element concept administration metamodel region

7.4.1 Object class

An object class is either a single or a group of associated concepts, abstractions, or things in the natural
world that can be identified with explicit boundaries and meaning and whose properties and behavior all
follow the same rules. An object class may be a single unit of thought (i.e., concept) or a set of concepts
in a relationship with each other to form a more complex concept (i.e., concept application association).

An object class is a subtype of a classified component, which is a subtype of an administered component
and thus inherits its definition attribute and all of the relationships of both of these supertypes. A concept
and a concept application association are subtypes of an object class.

As a classified component, an object class may exist within a classification scheme. An object class may
reside in this structure but may not necessarily have a property.
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7.4.2 Property

A property is any feature that humans naturally use to distinguish one individual object from another. It
is the human perception of a single characteristic of an object class in the real world. It is conceptual
and thus has no particular associated means of representation by which the property can be
communicated.

A property is a subtype of a classified component, which is a subtype of an administered component and
thus inherits its definition attribute and all of the relationships of both of these supertypes.

As a classified component, a property may exist within a classification scheme. A property may reside in
this structure but may not necessarily be associated with an object class or may not have a
representational form (i.e., value domain) stored. To support a controlled vocabulary of property words,
a property may exist in this structure without being associated with any other property. In other words,
having a classification scheme of properties is optional.

7.4.3 Data element concept

A data element concept is the human perception of a property of an object class, described
independently of any particular representation. A data element concept can be represented in the form
of a data element. A data element concept shall have exactly one object class and one property. It
cannot exist in this data registry without both. The union of a property and an object class provides
significance beyond either that of the property or the object class. A data element concept thus has a
definition independent from the definition of the object class or the property.

Through the data element concept association, a data element concept may be associated with one or
more other data element concepts that it modifies, is modified by, or is otherwise linked.

A data element concept is a subtype of a classified component, which is a subtype of an administered
component and thus inherits its definition attribute and all of the relationships of both of these
supertypes.

As a classified component, a data element concept may exist within a classification scheme. A data
element concept may reside in this structure but may not necessarily have a data element
representation.

A data element concept shall have one conceptual domain. The conceptual domain is all permissible
value meanings of a data element concept without a specified representation. The conceptual domain is
detailed in the Conceptual and Value Domain Administration subclause (7.5).

7.4.4 Data element concept metamodel administration region attributes

The attributes in the Data element concept metamodel region shall be as follows:

Attribute Allowed Occurrences
data element concept - object class qualifier One optional per data element concept
data element concept - property qualifier One optional per data element concept
data element concept association - type From none to many per data element concept

description

In addition, object class, property, concept, concept application association, data element concept and
conceptual domain shall have attributes inherited through classified component.
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7.5. Conceptual and value domain administration

This region of the metamodel addresses the administration of conceptual domains and value domains.
These domains can be viewed as logical code sets and physical code sets. Conceptual domains support
data element concepts and value domains support data elements.

administered
component

classified
component

AE+

Value domain
unit of quantity

name unit of
precision ——4 quantity

type description (0,N)
S~ value (O,N) conceptual (1,1) | conceptual
domain value domain \{alue domain
association (O,N) domain domain (0,N)
(1.,N)
N
\ minimum character quantity c
maximum character quantity -
format
label —— datatype Value domain (0.N)
description —y yp datatype
value
meaning
description
identifier
character ©.1) .
name — Value domain
set
character set
non- enumerated permissible
enumerated domain value
domain meaning
description
permissible [ jtem
value

permissible value meaning cardinalities:
enumerated domain (1,N) : (2,N) value meaning
enumerated domain (1,N) : (2,N) permissible value
permissible value (1,N):(1,N) value meaning

Figure 7 — Conceptual and value domain administration metamodel region

7.5.1. Conceptual domain

The conceptual domain is all permissible value meanings of a data element concept without a specified
representation. A data element concept shall have one conceptual domain. A conceptual domain may be
composed of other conceptual domains or may be a member (component) of a larger conceptual
domain.
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A conceptual domain is a subtype of a classified component, which is a subtype of an administered
component and thus inherits its definition and administrative attributes and all of the relationships of both
of these supertypes.

A conceptual domain sometimes contains a finite allowed inventory of notions that can be categorized.
Each member has a value meaning that provides its distinction from other members. An example of a
conceptual domain is the notion of countries that is specified in ISO standard 3166, Codes for the
representation of names of countries. The notion of each country as specified would be the value
meanings.

7.5.2. Value domain

One of the key components of a representation is the value domain, i.e., restricted permissible values. A
value domain provides representation, but has no implication as to what data element concept the values
are associated nor what the values mean.

A value domain is associated with a conceptual domain. A value domain provides a representation for a
conceptual domain. An example of a conceptual domain and a set of value domains is ISO 3166 (parts
1-3), Codes for the representation of names of countries. For instance, 1ISO 3166 describes the set of by
five value domains: short name in English, official name in English, alpha-2 code, alpha-3 code, and
numeric code.

A value domain may be dependent upon one or more other value domains that it modifies, is modified
by, or is otherwise linked. In other words, the permissible values of one value domain may be dependent
upon the particular value instance of another data element.

A value domain is subtype of an administered component. It inherits the stewardship attributes from the
administered component. A value domain may be expressed as an non-enumerated domain such as a
rule, a procedure, or a range (i.e., interval), or it may be expressed as an enumerated domain. Since
these are subtypes of value domain they inherit all the relationships and attributes of the latter.

If it is an enumerated domain, the value domain shall have a listed set of two or more permissible values.
Each permissible value is associated with a value meaning. A single value meaning may have more than
one means of representation by permissible values — one from each appropriate enumerated domain.

A value domain is associated with a datatype — the category used for the collection of letters, digits,
and/or symbols to depict values of a data element based upon the operations that may be performed on
the data element. If meaningful, a value domain may also be associated with a character set — the
collective symbols of a formalized writing system for a language used to intelligibly communicate data.
Also if meaningful, a value domain may also be associated with a unit of quantity — a standard unit used
when a representation class indicates that a value domain is one of the representational forms of
guantity.

7.5.3. Conceptual and value domain administration metamodel region attributes

The attributes in the Conceptual and Value Domain Administration metamodel region shall be as follows:

Attribute Allowed Occurrences
character set - name One per value domain that has a character-based
datatype
datatype - description One per value domain
datatype - label One per value domain
non-enumerated domain - description One per value domain that is a non-enumerated
domain
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permissible value - item

unit of quantity - name

unit of quantity - precision

value domain - format

value domain - label

value domain - maximum character quantity
value domain - minimum character quantity

value domain association- type description

value meaning - description

value meaning - identifier
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One per each permissible value of a value domain

that is an enumerated domain

One per value domain with a quantity
representation class

One per value domain with a quantity
representation class

One optional per value domain

One optional per value domain

One per value domain

One optional per value domain

From none to many per value domain
One optional per value meaning

One per value meaning
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7.6 Data element administration

The Data Element Administration metamodel region is used to address the administration of data
elements. Data elements provide the formal representations for some information (such as a fact, a
proposition, an observation, etc.) about some concrete or abstract thing. Data elements are reusable
and shareable representations of data element concepts.
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representation

class data element
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Figure 8 — Data element administration metamodel region

7.6.1. Data element administration metamodel region components

A data element is a unit of data for which the definition, identification, representation, and permissible
values are specified by means of a set of attributes. In the simplest way of thinking about it, a data
element links a value domain with a meaning. From a different and more complete prospective, data
elements are formed when a data element concept is assigned a representation. One of the key
components of a representation is the value domain, i.e., restricted permissible values. A value domain
provides representation, but has no implication as to what data element concept the values are
associated nor what the values mean. The association between a data element concept, a
representation class, and a relevant value domain is a data element. (In general usage, the term data
element and data element type are used interchangeably. In this standard, the shorter term data element
is used.) The data element concept may be associated with several value domains resulting in a
different data element for each association. A value domain may not reside in this structure without
being the representation of an identified data element concept. Each value domain must be assigned to
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exactly one representation class. A representation class may reside in this structure without being
associated with either a data element concept or a value domain.

A data element shall have a data element concept, and a value domain, and a representation class. It
cannot exist in this data registry without these.

A data element has one or more examples that are used to provide representative samples of the data
element. A data element may have a rule that is a specification of derivation for the data element. The
rule may range from a simple operation such as subtraction to a very complex set of derivations. Rules
are not limited to arithmetic and logical operations.

A data element and a rule are subtypes of an administered component and thus inherit all of the
relationships and attributes from the administered component.

7.6.2. Data element administration metamodel region attributes

The attributes in the Data Element Representation metamodel region shall be as follows:

Attribute Allowed Occurrences
data element - representation class qualifier One optional per data element
example - item One or more per data element
rule - description One per rule
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8. Metamodel specification

The complete metamodel for the management of shareable data is shown in figure 9. Subclause 8.1 is
the complete diagram for the metamodel. Subclause 8.2 contains the specifications that for describing
the entities, relationships, and attributes that comprise the metamodel. Subclause 8.3 contains an
alphabetical list of specifications of the metamodel objects.
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8.1 Metamodel diagram
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Figure 9 — Conceptual metamodel entity-relationship diagram
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8.2 Modeling object description specifications

The following are the entities, relationships, and attributes in alphabetical order. These tables provide
detailed descriptions of each modeling object in the entity-relationship diagram in figure 9.

8.2.1 Metadata entity and relationship field description specification

This table structure is used to describe the entities and relationships of the metamodel.

Modeling Name: The single name that identifies this entity or relationship in the data dictionary.
Name(s): The context and the name by which the entity or relationship is known.

Context Name

A given context identified by the name of the The name by which the entity

system, database, logical data model, standard  or relationship is known within
document, discipline, organization, company, or a specific context.

other environment in which the subject data has

meaning and is known by a name.

Type: An entity or relationship may be an:
* Entity — persons, places, concepts, events, or other
fundamental things.
* Relationship — associations among two or more entities.
» Associative entity ~ — a relationship that acts like an entity.
Definition: Concise definition or description of the intelligence conveyed by the entity or
relationship.
Notes/Comments: General notes or comments not recorded in other fields.

8.2.2 Metadata attribute field description specification

This table structure is used to describe the attributes of the metamodel.

Modeling Name: The single structured name that identifies this attribute in the data dictionary.
Name(s): The context and the name by which the attribute is known.

Context Name

A given context identified by the name of the The name by which the

system, database, logical data model, standard  attribute is known within a
document, discipline, organization, company, or  specific context.
other environment in which the subject data has
meaning and is known by a name.
Type: "attribute™ identifies this as an attribute.
Definition: Concise definition or description of the intelligence conveyed by the attribute.

Property Obligation: States whether an attribute must be present if the entity or relationship is active.
If conditional, the condition for which it is required is given.

Notes/Comments: General notes or comments not recorded in other fields.
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8.3 Alphabetical list of metadata objects

Modeling Name: administered component
Name(s):
Context Name
Type: entity
Definition: An item requiring registration.
Notes/Comments: All administered components must be

classification schemes,

or classified components,
or data elements,

or rules,

or value domains.

Modeling Name: character set
Name(s):
Context Name
Type: entity
Definition: The collective symbols of a formalized writing system for a language used to

intelligibly communicate data.

Notes/Comments:
Modeling Name: character set - name
Name(s):
Context Name
Type: attribute
Definition: A label naming the character set.

Property Obligation: required

Notes/Comments:
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

classification scheme

Context Name

International Standard ISO 5127-6:1983 classification system
International Standard 1ISO 1087:1990 concept system
entity

A structured set of classified components established according to the relations
among them, each component being determined by its position in the set.

The classification scheme may be a list, a taxonomy, a network, an ontology, or
any other schema for systematizing where the categories are mutually exclusive.
The list of "class words" traditionally used by data modelers for attribute-naming
standards are candidates for a controlled vocabulary of representation classes.

A classification scheme is always a kind of administered component.

A classification scheme cannot also be a
classified component,
or a data element,
or a rule,
or a value domain.

Modeling Name:

Name(s):

Type:
Definition:
Property Obligation:

Notes/Comments:

classification scheme - type

Context Name

attribute
A description of the type of classification scheme.
required

The classification scheme may be a list, a taxonomy, a network, an ontology, or
any other schema for systematizing where the categories are mutually exclusive.
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

classified component

Context Name

entity

An administered component that may be classified in one or more classification
schemes.

A classified component is always a kind of administered component.

A classified component cannot also be a
classification scheme,
or a data element,
or arule,
or a value domain.

All classified components must be
conceptual domains,
or data element concepts,
or object classes,
or representation classes.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

classified component definition

Context Name

relationship

The association between a classified component and a definition where it is
defined.

A classified component must be defined by one or more definitions.

A definition must define one classified component.
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

component classification association

Context Name

International Standard ISO/IEC 11179-3:1994 classification scheme
relationship

An association between a classified component and one or more other classified
component in a classification scheme.

A classified component may be grouped into any number of component
classification associations.

A classified component may group any number of component classification
associations

A component classification association must be grouped by one or more classified
components.

A component classification association must group one or more classified
components.

A component classification association must be included in one or more
classification schemes.

A classification scheme may include any number of component classification
associations.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

component classification association - type description

Context Name

attribute

A description of the type of association between a classified component and one
or more other classified components in a classification scheme.

required
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Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

component name context

Context Name

relationship
The association between an administered component and a name.

An administered component must be named in one or more name contexts.

A name context may provide names to any number of administered components

Modeling Name:

Name(s):

Type:
Definition:
Property Obligation:

Notes/Comments:

component name context - name

Context Name

International Standard ISO/IEC 11179-5:1995 name
International Standard ISO/IEC 11179-3:1994 name (data element only)

International Standard ISO/IEC 11179-3:1994 synonymous name
(data element concept only)

International Standard ISO/IEC 11179-3:1994 short name
(data element only)

International Standard ISO/IEC 11179-3:1994 programming name or
symbolic name
(data element only)

International Standard ISO/IEC 11179-3:1994 representation category
(data element only)

International Standard ISO 5127-6:1983 thesaurus descriptor

attribute

A name by which an administered component is known within a specific context.
required

A name from components of an administered component may be combined to
produce a structured data element name. This metamodel allows the use of rules

from a data element naming convention, but it does not require this structured
name.

Draft February 20, 1998

28



AMERICAN NATIONAL STANDARD

February 20, 1998 dpANS X3.285:1997

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

component record

Context Name

relationship
A relationship between a record and the administered component.

An administered component must be described by exactly one record.

A record must describe exactly one administered component.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

component reference document

Context Name

relationship
An association between an administered component and a reference document.

An administered component may be described by any number of reference
documents.

A reference document may provide reference to any number of administered
components.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

component registration authority

Context Name

relationship

The association between an administered component and the registration
authority.

An administered component must be registered by one or more registration
authorities.

A registration authority may register any number of administered components.
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Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

Context

component registration authority - administrative status

Name
administrative status
(data element only)

International Standard ISO/IEC 11179-6:1997

attribute

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

required

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

Context

component registration authority - registration status

Name
registration status
(data element only)

International Standard ISO/IEC 11179-3:1994

International Standard ISO/IEC 11179-6:1997 registration status

(data element only)
attribute
A designation of the position in the registration life-cycle of a data element.

required

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

Context

component registration authority - identifier

Name
identifier (data element only)

International Standard ISO/IEC 11179-3:1994

International Standard ISO/IEC 11179-6:1997 data identifier (data element

only)

attribute

The label that uniquely identifies the administered component for a registration
authority.

required
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Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

component registration authority - version

Context Name

International Standard ISO/IEC 11179-3:1994 version (data element only)
International Standard ISO/IEC 11179-3:1994 revision (data element only)
International Standard ISO/IEC 11179-6:1997 version identifier

attribute

The label that uniquely identifies a version of the administered component for a
registration authority.

required

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

component responsible organization

Context Name
International Standard ISO/IEC 11179-6:1997 responsible organization

Relationship

The association between the administered component, a contact person, and an
organization. The association identifies stewardship of the metadata.

A component responsible organization (stewardship) may be responsible for at
most one administered component.

A component responsible organization (stewardship) must be administered by
exactly one organization.

A component responsible organization (stewardship) must be contacted through
exactly one contact person.

An administered component must be administered by exactly one (stewardship)
component responsible organizations.

A contact person may be contacted for any number of (stewardships) component
responsible organizations

An organization may be responsible for any number of (stewardships) component
responsible organizations.
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

component submitting organization

Context Name

International Standard ISO/IEC 11179-6:1996 submitting organization

relationship

The association between the administered component, a contact person, and an
organization. This association identifies the submission of metadata.

A component submitting organization (submission) must be contacted through
exactly one contact person.

A component submitting organization (submission) must submit exactly one
administered component.

A component submitting organization (submission) must be submitted by exactly
one organization.

An administered component must be submitted by one (submission) component
submitting organization

A contact person may be contact for any number of (submissions) component
submitting organizations.

An organization may submit any number of (submissions component submitting
organizations.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

concept

Context Name
relational data modeling discipline entity type
CDIF data model DataObject
Object Oriented paradigm class

Fundamental Concepts of Information Modeling object type
(book)

entity

A unit of thought constituted through abstraction on the basis of characteristics
common to a set of objects.

An object class, property class, and representation class may be from the same
classification scheme or from different classification schemes.

A concept is always a kind of object class.

A concept cannot also be a concept application association.
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

concept application association

Context Name

logical data model relationship

Fundamental Concepts of Information Modeling relationship
(book)

associative entity
An association between a concept and one or more other concepts.

A concept application association is always a kind of object class.

A concept application association cannot also be a concept.

A concept application association must be used by one or more concepts.
A concept application association must use one or more concepts.

A concept may be used in any number concept application associations.

A concept may use any number of concept application associations.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

conceptual domain

Context Name

entity

A set of possible valid value meanings of a data element expressed without
representation.

A conceptual domain is always a kind of classified component.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

conceptual domain conceptual domain

Context Name

relationship
The recursive relationship between two conceptual domains.

A conceptual domain may be contained in any number conceptual domains.

A conceptual domain may contain any number of conceptual domains.
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

conceptual domain value domain

Context Name

relationship
A relationship between a conceptual domain and a value domain.

A conceptual domain may be represented by any humber of conceptual domains.

A conceptual domain must represent exactly one conceptual domain.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

conceptual domain value meaning

Context Name

relationship
An association between a conceptual domain and a value meaning.

A conceptual domain may contain any number of value meanings.

A value meaning must be contained in one or more conceptual domains.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

contact person

Context Name

entity

Person providing expertise for an administered component.
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Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

contact person - mail address

Context
International Standard ISO/IEC 11179-6:1997

International Standard ISO/IEC 11179-6:1997

attribute

Name
postal address of SO's contact
person

postal address of CO's contact
person

A description of where to send written correspondence to the contact person.

required

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

contact person - name

Context
International Standard ISO/IEC 11179-6:1997

International Standard ISO/IEC 11179-6:1997
attribute
The name of the contact person.

required

Name
name of SO's contact person

name of CO's contact person

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

contact person - title

Context

International Standard ISO/IEC 11179-6:1997
International Standard ISO/IEC 11179-6:1997

attribute

Name
title of SO's contact person

title of CO's contact person

The name of the position held by the contact person.

optional
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

data element concept

Context Name
Basic Semantic Repository basic semantic unit (BSU)

associative entity

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

A data element concept must convey the perception of one property.

A data element concept must be the perception of one object class.

An object class may be perceived in any number of data element concepts.
A property may be perceived in any number of data element concepts.

A data element concept is always a kind of classified component.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

data element concept - object class qualifier

Context Name

attribute

An object-class qualifier to the component name context - name to accurately
label the data element concept.

optional

This is restricted to any adjectival word or phrase that is never used with the
same meaning as a name of an object class.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

data element concept - property qualifier

Context Name

attribute

A property qualifier to the component name context - name to accurately label
the data element concept.

optional
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Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

data element concept association

Context
International Standard ISO/IEC 11179-3:1994

Name

related data reference (shown
as a metadata attribute)
relationship

A relationship with another data element concept that this data element concept.

A data element concept may be the source in one data element concept.

A data element concept may link into in any nhumber of data element concepts.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

data element concept association - type description

Name

Context
procedural information

International Standard ISO/IEC 11179-3:1994
attribute

The description of the type of association with another data element concept that
this data element concept modifies, is modified by, or is otherwise linked.

required

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

data element concept conceptual domain

Context

relationship
The association between a data element concept and the conceptual domain.

A data element concept may have at most one conceptual domain.

A conceptual domain may specify any number of data element concepts.
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

data element

Context Name

Fourth Generation Data (book) data item

CDIF data model DataElementType
International Standard ISO/IEC 11179 data element
Content Standards for Digital Geospatial data element
Metadata

Object Oriented paradigm attribute

logical data model attribute

associative entity

A unit of data for which the definition, identification, representation, and
permissible values are specified by means of a set of attributes. A unit of data
that in a certain context is considered indivisible.

A data element is the union of a data element concept, a value domain, and a
representation class. Data is a representation of facts, concepts, or instructions
in a form that allows them to be collected, organized, recorded, processed, and
stored in a retrievable form for communication, interpretation, or processing by
human or automated means.

A data element is always a kind of administered component.

A data element cannot also be a
classification scheme,
or a classified component,
or arule,
or a value domain.

A data element must derive meaning from exactly one data element concept.
A data element must have exactly one representation class.

A data element must be represented with exactly one value domain.

A data element concept may provide meaning to any number of data elements.
A representation class may describe any number of data elements.

A value domain may provide representation to any number data elements.
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Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

data element - representation class qualifier

Context Name

attribute

A representation class qualifier to the component name context - name to
accurately label the data element.

optional

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

data element example

Context Name

relationship
A relationship between an example and a data element.

A data element may be represented by any number of examples

An example must represent one or more data elements.

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

data element rule

Context Name

relationship
A relationship between a rule and a data element.

A data element may be derived by one rule.

A rule must specify derivation of one or more data elements.
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

datatype

Context Name

entity

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.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

datatype - description

Context Name

attribute
Describes the parameters of a datatype.

required

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

datatype - label

Context Name

International Standard ISO/IEC 11179-3:1994 datatype of data element
values

attribute

A label identifying the category of datatype.
required

May be represented by either a name or an abbreviation, or both. The set of
datatype categories used in a Registry shall be determined by the registration
authority. Possible sets are described by CDIF and ISO/IEC 11404:1995. They
need to include non-character representations such as bar code, image, and
sound.
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

definition

Context Name

entity

An expression of 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?". [This is the
definition of the entity.]

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

definition - context

Context Name

attribute
A viewpoint in which the definition is prepared for sharing.

required

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

definition - text

Context Name
International Standard ISO/IEC 11179-3:1994 definition (data element only)

attribute

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].

required
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

enumerated domain

Context Name

entity
A value domain that is specified by a list of all permissible values.

An enumerated domain is always a kind of value domain.

An enumerated domain cannot also be a non-enumerated domain.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

example

Context Name

entity

Representative illustration of the information described.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

example - item

Context Name

attribute
Actual illustrative case of the information described.

required
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

name context

Context Name
ANSI X3H4 Open Repository Systems Namespace
Committee

International Standard ISO/IEC 11179-5:1995 context

entity

The system, database, standard document, or other environment in which data
has meaning and is known by a name.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

name context - description

Context Name
International Standard ISO/IEC 11179-3:1994 context (data element concept
only)

attribute

The description of the system, database, standard document, or other
environment that is the name context.

required

Shall convey sufficient information to describe the nature of the context.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

name context - label

Context Name
International Standard ISO/IEC 11179-3:1994 context (data element concept
International Standard ISO/IEC 11179-5:1995 only)

context

attribute

A label identifying the system, database, standard document, or other
environment that is the name context.

optional
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Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

Context

name context - language

Name
language code

International Standard 1SO 1087:1990
attribute

The label identifying the human language used by the system, database,
standard document, or other environment that is the name context.

required

May be represented by either a name or an abbreviation, or both.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

Context

name context - version

Name
version identifier

International Standard ISO/IEC 11179-5:1995
attribute
The label that uniquely identifies the version of a name context.

optional

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

Context

non-enumerated domain

Name
ValueDomainProdedure

CDIF data model

CDIF data model ValueDomainRule

entity
A value domain where the allowed values are not a finite list.

Examples are a procedure or scheme for specifying permissible values, a format
structure rule specifying permissible values, and a range used for specifying the
lower limit and the upper limit of permissible values.

An non-enumerated domain is always a kind of value domain.

A non-enumerated domain cannot also be an enumerated domain.
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Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

non-enumerated domain - description

Context Name

attribute

A description of procedure or rule for a set of all permissible values for the value
domain or the upper and lower limit to a value domain range.

required

This may be expressed as a rule or the identification of a reference document.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

object class

Context Name
Fundamental Concepts of Information Modeling associative object type
(book)

entity

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.

An object class is always a kind of classified component.

All object classs must be
concepts,
or concept application associations.

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

organization

Context Name

entity

One or more persons or groups formed into a functioning whole for a purpose.
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Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

organization - label

Context Name

attribute
The label used to identify the organization.
required

May be represented by the name or the role of the person or group.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

organization - mail address

Context Name
International Standard ISO/IEC 11179-6:1997 address of submitting
organization

attribute
The mailing address of an organization.

optional

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

permissible value

Context Name
CDIF data model ValueDomainEnumeration
entity

An expression of a value meaning in a specific value domain. A value.
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Modeling Name:

Name(s):

Type:
Definition:
Property Obligation:

Notes/Comments:

permissible value - item

Context Name

International Standard ISO/IEC 11179-3:1994 permissible data element
values

attribute
An expression of a value meaning in a specific value domain. The actual value.

required

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

permissible value meaning

Context Name

relationship

The association of a value meaning and a permissible value enumerated in a
domain.

A permissible value meaning (legal value) must be contained in one or more
enumerated domains.

A permissible value meaning (legal value) must be represented by one or more
permissible values.

A permissible value meaning (legal value) must represent exactly one value
meaning.

An enumerated domain must contain two or more (legal values) permissible value
meanings.

A permissible value must represent one or more (legal values) permissible value
meanings.

A value meaning must be represented by one or more (legal values) permissible
value meanings.
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

property

Context Name

Fourth Generation Data (book) data item category

International Standard ISO 1087:1990 characteristic
International Standard ISO CD 14481 proposition
entity

A peculiarity common to all members of an object class.

An object class, property, and representation class may be from the same
classification scheme or from different classification schemes. A property may
also be an object class within the same classification scheme.

A property is always a kind of classified component.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

record

Context Name

entity
A collection of known facts treated as a unit.

May exist on paper, in a database, or any other medium.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

record - change

Context Name

attribute
A description of what has changed in this record since the last version.

Conditional - Required after first version.
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Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

record - creation date

Context
International Standard ISO/IEC 11179-3:1994

International Standard ISO/IEC 11179-6:1997
International Standard ISO/IEC 11179-3:1994
International Standard ISO/IEC 11179-6:1997

attribute
The date the record was first created.

required

Name
date of approval

date of original assignment
date of latest modification

date of last update

Modeling Name:

record - note

Name(s):
Context Name
International Standard ISO/IEC 11179-3:1994 comments (data element only)
International Standard ISO/IEC 11179-3:1994 additional information

(data element only)

International Standard 1ISO 1087:1990 note

Type: attribute

Definition: General notes or comments about the record.

Property Obligation: optional

Notes/Comments:

Modeling Name: record - origin

Name(s):
Context Name

Type: attribute

Definition: Any document, project, discipline, model, et cetera that was the basis for this

Property Obligation:

Notes/Comments:

record.

optional
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Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

record - unresolved issue

Context

attribute

Any problems that remain unresolved regarding proper documentation of this
record.

optional

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

reference document

Context

entity

A source document that provides pertinent details for consultation about a
subject.

May be any practice, standard, or other source document that further describes
and/or provides additional pertinent details.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

Context

reference document - label

Name
source document

International Standard ISO/IEC 11179-3:1994
attribute

A label identifying the reference document.
required

May be a document name, identifier, et cetera.
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Modeling Name:

Name(s):

Type:
Definition:
Property Obligation:

Notes/Comments:

reference document - type

Context Name

attribute
A description of the type of reference document.

optional

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

reference document organization

Context Name

relationship
The relationship between a reference document and an organization.

A reference document may be provided by at most one organization.

An organization may provide any number of reference documents.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

registrar

Context Name
CDIF data model ToolUser
entity

A person who performs the administrative steps to register metadata in a data
registry.

Draft February 20, 1998

51



AMERICAN NATIONAL STANDARD February 20, 1998 dpANS X3.285:1997

Modeling Name:

Name(s):

Type:
Definition:
Property Obligation:

Notes/Comments:

registrar - label

Context Name

attribute
A label identifying the registrar.

required

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

registration authority

Context Name
International Standard ISO/IEC 11179-7:1996 registration authority

entity
An organization authorized to register objects.

This may be an international organization such as the International Organization
for Standardization (ISO), a national organization such as the American National
Standards Institute (ANSI), an industry group such as the National Information
Standards Organization (NISO), a government body such as the National Institute
of Standards and Technology (NIST), or a private business.

A registration authority is always a kind of organization.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

registration authority - documentation language

Context Name

International Standard ISO 5127-6:1983 documentation language
International Standard 1ISO 1087:1990 language code

attribute

The label identifying the natural language used by the registration authority in
the data registry.

required

May be represented by either a name or an abbreviation, or both.
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Modeling Name:

Name(s):

Type:
Definition:
Property Obligation:

Notes/Comments:

registration authority - identifier

Context Name

International Standard ISO/IEC 11179-3:1994 registration authority
(data element only)

International Standard ISO/IEC 11179-6:1997 registration authority identifier
(data element only)

attribute
An identifier assigned to a Registration Authority.

required

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

registration authority registrar

Context Name

relationship
A relationship between a registration authority and a registrar.

A registration authority must contain one or more registrars.

A registrar must be included in exactly one registration authority.

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

representation class

Context Name

entity
A classification of types of representations.

An object class, property, and representation class may be from the same
classification scheme or from different classification schemes.

A representation class is always a kind of classified component.
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

rule

Context

entity

The logical, mathematical, and/or other operations specifying the derivation for a
data element.

A rule is always a kind of administered component.

A rule cannot also be a
classification scheme,
or a classified component,
or a data element,
or a value domain.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

rule - description

Context

attribute
The text of a specification of derivation for a data element.

required

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

unit of quantity

Context

entity
A system of measurement.

Quantities may include count and measurement. May be specified as another
data element in a data composite.
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Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

unit of quantity - name

Context Name

attribute

The name of a unit of quantity.

required

Units of measure are meters, inches, foot-pounds, et cetera. Units of count are

dozens, gross, et cetera. Units of monetary amount are US dollar, French franc,
Japanese yen, et cetera.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

unit of quantity - precision

Context Name

attribute
The degree of specificity for a unit of quantity.

required
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Modeling Name: value domain
Name(s):
Context Name
CDIF data model ValueDomain
Type: entity
Definition: A set of permissible values.
Notes/Comments: Used for syntactical integrity checking. It provides representation, but has no

implication as to what data element concept the values are associated nor what
the values mean.

A value domain is always a kind of administered component.

A value domain cannot also be a
classification scheme,
or a classified component,
or a data element,
or arule.

All value domains must be
enumerated domains,
or non-enumerated domains.

Modeling Name: value domain - format
Name(s):

Context Name

International Standard ISO/IEC 11179-3:1994 layout of representation
Type: attribute

Definition: A template for the structure of the elements of a value domain.

Property Obligation: optional

Notes/Comments:
Modeling Name: value domain - label
Name(s):
Context Name
Type: attribute
Definition: The label identifying the value domain.

Property Obligation: optional

Notes/Comments:
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Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

Context

value domain - maximum character quantity

Name
maximum size of data
element values

International Standard ISO/IEC 11179-3:1994

attribute

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

required

Any embedded punctuation is included in this count.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

value domain - minimum character quantity

Context Name
International Standard ISO/IEC 11179-3:1994 minimum size of data element
values

attribute

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

optional

Any embedded punctuation is included in this count.

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

Context

value domain association

Name
related data reference (shown
as a metadata attribute)

International Standard ISO/IEC 11179-3:1994

relationship
A relationship between value domains.

The permissible values of one value domain may dependent upon the particular
value instance of another data element.
A value domain may be dependent in one value domain.

A value domain may start any number of value domains.
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Modeling Name:

Name(s):

Type:
Definition:
Property Obligation:

Notes/Comments:

value domain association - type description

Context Name
International Standard ISO/IEC 11179-3:1994 type of relationship

International Standard ISO/IEC 11179-3:1994 formula
attribute
The description of a value domain association.

required

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

value domain character set

Context Name

relationship
A relationship between a value domain and a character set.

A value domain may use at most one character set.

A character set may be used by any number of value domains.

Modeling Name:

Name(s):

Type:
Definition:

Notes/Comments:

value domain datatype

Context Name

relationship
A relationship between a value domain and a datatype.

A value domain must use exactly one datatype.

A datatype may be used by any number of value domains.
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Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

value domain unit of quantity

Context Name

relationship
A relationship between a value domain and a unit of quantity.

A value domain may use exactly one unit of quantity.

A unit of quantity may be used by any number of value domains.

Modeling Name:

Name(s):

Type:

Definition:

Notes/Comments:

value meaning

Context Name

entity

A valid value in a conceptual domain.

Modeling Name:

Name(s):

Type:

Definition:

Property Obligation:

Notes/Comments:

value meaning - description

Context Name

attribute
A description of a value meaning.

optional

Draft February 20, 1998

59



AMERICAN NATIONAL STANDARD February 20, 1998 dpANS X3.285:1997

Modeling Name: value meaning - identifier
Name(s):
Context Name
Type: attribute
Definition: The label that uniquely identifies a value meaning.

Property Obligation: required

Notes/Comments:
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Annex A
(informative)

Modeling symbols

The Chen notation, as extended by Bell Communications Research, Inc., is used to describe this
metamodel. This notation is particularly suited to documenting a conceptual data schema. The structure
used in the description (the meta-metamodel) is compatible and is partially described by the metamodel
described. Since this is a conceptual data model, only the data element concept information is used.

The entity-relationship model provides for three basic types of modeling objects: entities (shown as
rectangles in a diagram), relationships among these entities (shown as diamonds), and data elements
that are associated to an entity or relationship as attributes. For example, the data elements or attributes
describing employees and the cars they own could be modeled as follows:

employee car

ial . b purchase pnce¥ serial number
social security number make

I_ast name model
first name

age

height

weight

Figure A1 — Sample modeling diagram

Al Entities

Entities are represented by rectangles and are the things about which the business processes
information. An entity is something that has distinctiveness and typically, properties of its own. Entities
may be persons, places, concepts, events, or other fundamental things. For example, employee and car
are both entities.

Entity

Figure A2 — Entity modeling representation

As described below, entities may have attributes.
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A2 Relationships

Entities have business-based relationships with one or more other entities. These relationships are bi-
directional. For example, an employee owns a car. Conversely the car is owned by the employee. This
relationship between car and employee may be called ownership. In an E-R diagram these links
between two or more entities are represented by diamonds.

Relationship

Figure A3 — Relationship modeling representation

Lines are drawn between diamonds and rectangles to identify the entities participating in a relationship.

Relationship

Figure A4 — Entity-relationship modeling representation

Entity 1 Entity 2

The statement of the number of entity instances that may participate at each end of a relationship is its
cardinality. It is expressed in parentheses as a minimum and a maximum, separated by a comma.

Relationship

Figure A5 — Entity-relationship cardinality modeling representation

Entity 1 Entity 2

This example states that entity 1 may be associated with a minimum of one and a maximum of many
occurrences of entity 2. Entity 2 may be associated with a minimum of zero (i.e., the relationship is
optional) and a maximum of one occurrence of entity 1.

As described below, like entities, relationships may also have attributes.
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A3 Associative entity

There are situations where a particular business object fits the criteria for both an entity and a
relationship. This usually occurs when a relationship itself is found to have a business association with
an entity. Thus, an associative entity is defined as a relationship that acts like an entity. Its icon is a
combination of the entity’s rectangle and the relationship’s diamond.

Associative
Entity

Figure A6 — Associative entity modeling representation

A4 Subtypes

Entities may be decomposed into a hierarchy with increasing level of details. Each supertype entity may
have two or more subtypes.

Disjointed (mutually exclusive) subtypes are connected with their supertype using a triangle enclosing the
letter “S”. The tip of the triangle points to the supertype.

/\

Figure A7 — Subtype modeling representation

There are cases when subtypes are not disjointed, but rather, they are overlapping. Overlapping
subtypes are modeled using a triangle enclosing the characters “S+”.

A

Figure A8 — Overlapping subtype modeling representation
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If the list of subtypes is exhaustive, an “E” notation is appended to the “S” or “S+” symbol.

72N

SE+

Figure A9 — Exhaustive subtype modeling representation

Subtypes inherit all the attributes of their supertype. In addition to the attributes that are inherited, each
subtype may have unique attributes of its own. Also, subtypes participate in all the relationships in which
their supertype participates.

Usually, only one subtype at a time may exist. This is the OR construct. The AND construct applies
when all subtypes may exist simultaneously. In that case, the symbols are replicated. In any case, the
subtype may or may not exist. Thus, the cardinality is always (0,1) and is not shown.

A5 Dependencies

In some cases, the existence as well as the identification of an entity depend upon the existence of a
superior entity. What causes the dependency is the existence of a business rule that states that the
dependent entity may exist if and only if it participates in a relationship with the superior entity. Thus, a
dependency is a special type of relationship. In an E-R diagram, a dependency is represented by a
triangle containing the letter “D”. The tip of the triangle points toward the superior entity.

/N

Figure A10 — Dependency modeling representation
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A.6 Composition

An entity sometime consists of component entities. When an entity consists of assemblies of “parts”,
there is a special relationship between the component parts and the entity representing the assembly of
these parts. A composition is represented by a triangle containing the letter “C”. The tip of the triangle
points toward the assembly entity.

/A

Figure A11 — Composition modeling representation

A7 Attribute

The properties of an entity or a relationship are described as attributes. Each attribute represents one
fact. Alone among the other information modeling objects, attributes have actual permissible values. In
this document, we display attribute names with lines linking them to their entity or relationship.

entity
\— attribute 1
attribute 2

Figure A12 — Entity-attribute modeling representation
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Annex B
(informative)

Alternative modeling representations

In normative section of this standard, the metamodel for the management of shareable data was
expressed in the Chen notation as extended by Bell Communications Research, Inc. This informative
annex is provided so that readers may see the metamodel in representations that they use. The
metamodel has been represented in:

IDEF1X a relational modeling paradigm,
ORM or NIAM a natural language paradigm, and
UML an object-oriented paradigm.

B.1 IDEF1X representation model

The following diagrams represent the metamodel in IDEF1X notation. The definitions of the model
components are the same as the components in Clause 8. The metamodel is represented in five
diagrams. These diagrams are:

1. Stewardship, naming and identification regions,

2. Data element concept administration and classification regions,
3. Conceptual domain and value domain administration region,

4. Data element administration region, and

5. Type hierarchy.
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ORGANIZATION

Label-O
Mail-address-O

maintains

responsible-for submits

CONTACT-PERSON

Name-CP
Title-CP
Mail-address-CP

is contact for is contact for

¢ o o

COMPONENT-RESPONSIBLE-ORGANIZATION COMPONENT-SUBMITTING-ORGANIZATION

[ [

O q has-responsible-contact submitted-by ?

REGISTRATION-AUTHORITY

[

Identifier-RA
Documentation-language-RA

ADMINISTERED-COMPONENT REFERENCE-DOCUMENT

Documented-by/documents

Label-RD
Type-RD

contains registered-as named-as
NAME-CONTEXT
REGISTRAR documented-by Label-NC
Version-NC

Label-RE

Description-NC
Language-NC

() RECORD provides
COMPONENT-REGISTRATION-AUTHORITY
— Creation-date-REC COMPONENT-NAME-CONTEXT
Identifier-R Change-REC
Version-R Note REC (
Registration-status-R Unresolved-issue-REC Name-RN
Administration-status-R Origin-REC
S 2 AC-subtype
CLASSIFIED-COMPONENT CLASSIFICATION SCHEME DATA ELEMENT VALUE DOMAIN RULE
defingd by
DEFINITION

Context-DF
Text-DF

Figure B1 — IDEF1X stewardship, naming and identification metamodel regions
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CLASSIFIED-COMPONENT DEFINITION CLASSIFICATION-SCHEME
defined b
Y @®| Context-DF
Text-DF
ends-link-in contains

begins-link-in

COMPONENT-CLASSIFICATION-ASSOCIATION
O CC-subtype (

Type-description-CA

Subtypes can overlap

PROPERTY OBJECT-CLASS REPRESENTATION-CLASS

[

conveys-perceptio

preception-of OC-subtype

CONCEPT ends CONCEPT-APPLICATION-ASSOCIATION

[

starts

CONCEPTUAL-DOMAIN

[

provides domain to

o o
DATA-ELEMENT-CONCEPT
r ends .DATA-ELEMENT-CONCEPT-ASSOCIATION

Object-class-qualifier-DC
Property-qualifier-DC

starts Type-description-DCA

Figure B2 — IDEF1X data element concept administration and classification metamodel regions
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ADMINISTERED-COMPONENT

E ; AC-subtype

CLASSIFIED-COMPONENT

CC-subtype

] | Subtypes can overlap

|
CONCEPTUAL-DOMAIN

[

provides domain to S

DATA-ELEMENT-CONCEPT

CHARACTER-SET

used-by

UNIT-OF_QUANTITY DATATYPE
Nam_e-_UQ Label-DT Name-CHRS
Precision-UQ Description-D

represented-by

VALUE-DOMAIN

[

Label-VD
Minimum-character-quantity-VD
Maximum-character-quantity-V
Format-VD

provides-representation

DATA-ELEMENT

VD-subtype

NON-ENUMERATIJD-DOMAIN ENUMERATED-DOMAIN

contains

contained-in

confains/contained-in

VALUE-DOMAIN-ASSOCIATION

(

Type-description-VDA

PERMISSIBLE-VALUE VALUE-MEANING

Iltem-PV

Description-VM
Identifier-VvM

( (

representing represented-as

Description-NVD

containing

PERMISSIBLE-VALUE-MEANING

(

Figure B3 — IDEF1X conceptual and value domain administration metamodel region
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ADMINISTERED-COMPONENT

g 2AC-subtype
[T11

RULE CLASSIFIED-COMPONENT

[

Description-RL
\/

CC-subtype

used for derivation of REPRESENTATION-CLASS

[

DATA-ELEMENT-CONCGEPT

provides-meaning

VALUE-DOMAIN
utilizpd by

provides-representation

:

[ )
DATA-ELEMENT EXAMPLE
( P describes/described by .

Representation-class-qualifier-DE

Figure B4 — IDEF1X data Element administration metamodel region
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ADMINISTERED-COMPONENT

AC-subtype
CLASSIFICATION-SCHEME  CLASSIFIED-COMPONENT DATA-ELEMENT RULE
Type-CS Representation-class-qualifier-DE Description-RL
CC-subtype VALUE-DOMAIN

[

Label-VD
Minimum-character-quantity-VD
Maximum-character-quantity-VD
Format-VD

Subtypes can overlap

VD-subtype

T L

ENUMERATED-DOMAIN NON-ENUMERATED-DOMAIN

[ [

Description-NVD

OBJECT CLASS PROPERTY

DATA-ELEMENT-CONCEPT CONCEPTUAL-DOMAIN REPRESENTATION-CLASS
p

[

Object-class-qualifier-D
Property-qualifier-DC

OC-subtype

CON EPT CONCEPT- APPLICATION ASSOCIATION

Figure B5 — IDEF1X type hierarchy
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B.2. Object Role Modeling (ORM) — Natural language Information Analysis Method (NIAM)
representation model

The Object Role Modeling (ORM) — Natural language Information Analysis Method (NIAM)
representation model of the Metamodel for the management of shareable data is presented in two forms.
The first form is graphical. The second form is as a set of facts in sentence format. There are seven
diagrams that compose the model. These are:

. Stewardship region,

. Naming and identification region,

. Classification region,

. Data element concept administration region,

. Conceptual domain and value domain administration region,
. Data element administration region, and

. Type hierarchy.

NOoO O WNBRE
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Figure B6 — ORM stewardship region
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Figure B7 — ORM naming and identification region
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The metamodel as a set of object role model sentences follows:

All administered components must be
classification schemes,
or classified components,
or data elements,
or rules,
or value domains.

An administered component must be administered by exactly one component responsible organization.

An administered component must be described by exactly one record.
An administered component may be described by any number of reference documents.
An administered component must be named by one or more component name contexts.

An administered component must be registered by one or more component registration authorities.
An administered component must be submitted by exactly one component submitting organization.

A change record may be recording change in any number of records.

A character quantity may be the maximum size of any number of value domains.

A character quantity may be the minimum size of any number of value domains.

A character set must be labeled by exactly one name [character set].

A character set may be used by any number of value domains.

A component classification association must be grouped by one or more classified components.
A component classification association must be grouping one or more classified components.

A component classification association must be included in one or more classification schemes.

A component classification association must be typed by exactly one type description [component
classification association].

A classification scheme is always a kind of administered component.

A classification scheme cannot also be
a classified component,
or a data element,
or arule,
or a value domain.

A classification scheme may include any number of component classification associations.
A classification scheme must be typed by exactly one type [classification scheme].
A classified component is always a kind of administered component.

A classified component cannot also be a
classification scheme,
or a data element,
or arule,
or a value domain.

All classified components must be
conceptual domains,
or data element concept's,
or object class's,
or representation class's.

A classified component must be defined by one or more definitions.

A classified component may be grouped into any number of component classification associations.

A classified component may be grouping any number of component classification associations.
A component name context must be contained in one or more name contexts.

A component name context must be named by one or more name [component hame context]s.
A component name context must be nhaming exactly one administered component.

Draft February 20, 1998

81



AMERICAN NATIONAL STANDARD February 20, 1998 dpANS X3.285:1997

A component responsible organization must be administered by exactly one organization.

A component responsible organization must be contacted through exactly one contact person.

A component responsible organization may be responsible for at most one administered component .
A component registration authority may be administered with at most one status.

A component registration authority must be identified by exactly one identifier [component registration
authority].

A component registration authority must be identified by exactly one version [component registration
authority].

A component registration authority must be registered by exactly one registration authority.
A component registration authority must be registered with exactly one status.
A component registration authority must be registering exactly one administered component.

Every component registration authority is associated uniquely with one combination of
a identifier [component registration authority] identifying the component registration authority
and a version [component registration authority] identifying the component registration authority.

A component submitting organization must be contacted through exactly one contact person.
A component submitting organization must be submitting exactly one administered component .
A component submitting organization must be submitted by exactly one organization.

A concept is always a kind of object class.

A concept cannot also be a concept application association.

A concept may be used in any number of concept application associations.

A concept may be using any number of concept application associations.

A concept application association is always a kind of object class.

A concept application association cannot also be a concept.

A concept application association must be used by one or more concepts.

A concept application association must be using one or more concepts.

A conceptual domain is always a kind of classified component.

A conceptual domain may be contained in any number of conceptual domains.

A conceptual domain may be containing any number of conceptual domains.

A conceptual domain may be containing any number of value meanings.

A conceptual domain may be represented by any number of value domains.

A conceptual domain may be specifying any number of data element concepts.

A contact person must be identified by exactly one name [contact person].

A contact person may be identified by at most one title [contact person].

A contact person may be the contact for any number of component submitting organizations.
A contact person may be the contact for any number of component responsible organizations.
A contact person may be located at any humber of mail addresses.

A context may be utilized by any number of definitions.

A data element concept is always a kind of classified component.

A data element concept must be conveying the perception of exactly one property.

A data element concept must be having exactly one conceptual domain.

A data element concept may be linked into any number of data element concept associations.
A data element concept must be the perception of exactly one object class.

A data element concept may be providing meaning to any number of data elements.

A data element concept may be qualified by at most one object class qualifier.

A data element concept may be qualified by at most one property qualifier.

A data element concept may be the source in at most one data element concept association.
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A data element concept association must be dependent in one or more data element concepts.

A data element concept association must be described by exactly one type description [data element
concept association].

A data element concept association must be starting one or more data element concepts.
A data element is always a kind of administered component.

A data element cannot also be a
classification scheme,
or a classified component,
or a rule,
or a value domain.

A data element may be derived via at most one rule.

A data element must be deriving meaning from exactly one data element concept.
A data element must have exactly one representation class.

A data element may be qualified by at most one representation class qualifier.

A data element must be represented by one or more examples.

A data element must be represented with exactly one value domain.

A datatype must be described by exactly one description [datatype].

A datatype must be labeled with exactly one label [datatype].

A datatype may be used by any number of value domains.

A date may be the creation for any number of records.

A definition must be defining exactly one classified component.

A definition must be specified by one or more text [definition]s.

A definition must be utilizing one or more contexts.

A description [datatype] may be describing at most one datatype.

A description [name context] may be describing any number of name contexts.

A description [non-enumerated domain] may be describing any number of non-enumerated domains.
A description [rule] may be describing at most one rule.

A description [value meaning] may be describing any number of value meanings.
An enumerated domain is always a kind of value domain.

An enumerated domain cannot also be a non-enumerated domain.

An enumerated domain must be containing one or more permissible value meanings.
An example must be described by exactly one item [example].

An example must be representing one or more data elements.

A format may be structuring any number of value domains.

An identifier [component registration authority] may be identifying any number of component registration
authorities.

An identifier [registration authority] may be identifying at most one registration authority.
An identifier [value meaning] may be identifying at most one value meaning.

An item [example] may be describing any number of examples.

An item [permissible value] may be labeling at most one permissible value.

A label [datatype] may be labeling at most one datatype.

A label [name context] may be labeling any number of name contexts.

A label [organization] may be labeling at most one organization.

A label [reference document] may be labeling at most one reference document.

A label [registrar] may be labeling at most one registrar.

A label [value domain] may be labeling at most one value domain.
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A language may be used by any number of name contexts.

A language may be used for documentation by any number of registration authorities.

A mail address may be locating any number of contact persons.

A mail address may be locating any number of organizations.

A non-enumerated domain is always a kind of value domain.

A non-enumerated domain cannot also be an enumerated domain.

A non-enumerated domain must be described by exactly one description [non-enumerated domain].
A name [character set] may be labeling at most one character set.

A name [contact person] may be identifying any number of contact persons.

A name [component name context] may be naming any number of component name contexts.
A name [unit of quantity] may be labeling any number of unit of quantities.

A name context must be described by exactly one description [name context].

A name context must be labeled with exactly one label [name context].

A name context may be providing at most one component name context.

A name context must be using exactly one language.

A name context must be with exactly one version [name context].

Every name context is associated uniquely with one combination of
a label [name context] labeling the name context
and a version [name context] identifying the name context.

A note [record] may be commenting on any number of records.
An object class qualifier may be qualifying any number of data element concepts.
An object class is always a kind of classified component.

All object class's must be
concept's,
or concept application associations.

An object class may be perceived in any number of data element concepts.

An organization must be labeled with exactly one label [organization].

An organization may be located at exactly one mail address.

An organization may be providing any number of reference documents.

An organization may be responsible for any number of component responsible organizations.
An organization may be submitting any number of component submitting organizations.
An origin may be the basis for any number of records.

A permissible value must be labeled with exactly one item [permissible value].

A permissible value must be representing one or more permissible value meanings.

A permissible value meaning must be contained in one or more enumerated domains.
A permissible value meaning must be represented by one or more permissible values.
A permissible value meaning must be representing exactly one value meaning.

A precision may be describing any number of unit of quantities.

A property is always a kind of classified component.

A property may be perceived in any humber of data element concepts.

A property qualifier may be qualifying any number of data element concepts.

A representation class qualifier may be qualifying any number of data elements.

A record may be changed by at most one change record.

A record must be created on exactly one date.

A record must be describing exactly one administered component.

A record may be having unresolved at most one unresolved issue.
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A record may be noted by at most one note [record].

A record may be originating at most one origin.

A reference document must be labeled with exactly one label [reference document].

A reference document must be provided by one or more organizations.

A reference document may be providing reference to any number of administered components.
A reference document must be typed by exactly one type [reference document].

A registrar must be included by exactly one registration authority.

A registrar must be labeled by exactly one label [registrar].

A registration authority is always a kind of organization.

A registration authority must be containing one or more registrars.

A registration authority must be documenting with exactly one language.

A registration authority must be identified by exactly one identifier [registration authority].

A registration authority may be registering any number of component registration authorities.
A representation class is always a kind of classified component.

A representation class may be describing any number of data elements.

A rule is always a kind of administered component.

A rule cannot also be a
classification scheme,
or a classified component,
or a data element,
or a value domain.

A rule must be described by exactly one description [rule].

A rule may be governing derivation for any number of data elements.

A status may be noting administration of any number of component registration authorities.
A status may be noting registration of any number of component registration authorities.

A text [definition] may be specifying at most one definition.

A title [contact person] may be identifying any number of contact persons.

A type [classification scheme] may be typing any number of classification schemes.

A type [reference document] may be typing any number of reference documents.

A type description [data element concept association] may be describing any number of data element
concept associations.

A type description [value domain association] may be describing any number of value domain
associations.

A type description [component classification association] may be typing any number of component
classification associations.

A unit of quantity must be describing derivation of exactly one precision.
A unit of quantity must be labeled by exactly one name [unit of quantity].
A unit of quantity may be used by any number of value domains.

Every unit of quantity is associated uniquely with one combination of
a name [unit of quantity] labeling the unit of quantity
and a precision describing the unit of quantity.

An unresolved issue may be for resolution of any number of records.
A value domain is always a kind of administered component.

A value domain cannot also be a
classification scheme,
or a classified component,
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or a data element,
or arule.

All value domains must be enumerated domains,
or non-enumerated domains.

A value domain may be dependent in any number of value domain associations.
A value domain must be labeled with exactly one label [value domain].
A value domain may be with a lower limit of at most one character quantity.

A value domain may be providing representation to any humber of data elements.

A value domain must be represented in exactly one format.

A value domain must be representing exactly one conceptual domain.

A value domain may be starting any nhumber of value domain associations.

A value domain must be with an upper limit of exactly one character quantity.
A value domain may be using at most one character set.

A value domain must be using exactly one datatype.

A value domain may be using at most one unit of quantity.

A value domain association must be depending on one or more value domains.

A value domain association must be described by exactly one type description [value domain

association].
A value domain association must be originating in exactly one value domain.
A value meaning must be contained in one or more conceptual domains.
A value meaning must be described by exactly one description [value meaning].
A value meaning must be identified by exactly one identifier [value meaning].

A value meaning must be represented as one or more permissible value meanings.

A version [name context] may be identifying any number of name contexts.

A version [component registration authority] may be identifying any number of component registration

authorities.
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B.3. Unified Modeling Language (UML) representation model

The Unified Modeling Language (UML) representation model of the Metamodel for the management of
shareable data is presented as a data model. This model does not represent any of the methods for the
objects in the model. There are seven diagrams that comprise the model. These are:

. Stewardship region,

. Naming and identification region,

. Classification region,

. Data element concept administration region,

. Conceptual domain and value domain administration region,
. Data element administration region, and

. Full model.

NOoO b WNPRE
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Annex C
(informative)

Principles of managing shared data

These principles were used while developing the metamodel. Each principle is directly or indirectly
supported by the metamodel. Conversely, this is an itemized description of much of the conceptual data
structure depicted in the data model It includes many of the more significant:

Fundamental principles and “business rules” for data registration.
Definitions that are applicable within the scope of this standard.
Constraints and integrity rules for the data used for data registration.
Structural relationships and cardinalities among data element components.
References to terminology used elsewhere.

Objectives for good information management.

These principles are fundamental to the use of a conformant implementation this metamodel. If the user
deviates from any principle, to resulting data registry may not realize expectations.

Cl1

Data

C.l1 Data is a representation of a fact, idea, or instruction in a formalized manner suitable for

communication, interpretation, or processing by humans or by machines. (This definition refers
to a group taken as a unit thus it is used with a singular verb.)

C.1l.2 Data must be able to be created, collected, organized, recorded, processed, and stored in a

medium in a retrievable form.

C.13 Data represents data element concepts (i.e., the properties of object classes) by using a set of

symbols that are perceived. These may be words made up of characters, icons, sounds,
Braille, etc.

C.14 Data allows us to consider an object that exists in the real world without having the actual

object present. In other words, data provides an abstraction of the real world object.

C.15 Data that is derived should be registered the same as any other data if it is stored.

C.16 An instantiation of a single element of data is called a “data item” (a.k.a. datum).

C.1.7 A single type or class of structured data treated as a cohesive whole is called a “data unit”.

C.18 A single unit of data that is considered indivisible within a universe of discourse is called a

"data element”. It is identical to what some others call a "simple data element".

C.1.9 Data used to describe the meaning or characteristics of data is called "metadata”.

C.2

Concept

c.21 A concept is a unit of thought (an idea) constituted by the abstraction of the common

characteristics of a set of objects.
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C.2.2

C.23

C.24

C3
C31

C3.2

C.3.3

C.34
C35
C.3.6

C4
C4.1

C4.2

C43
C4.4

C4.5

C.4.6

c4.7

C.4.8

An object may be any person, place, event, or other thing that has separate and distinct
existence in the real world.

Each concept can be shown as a more specialized type, or a component part, of one or more
higher-ordered concepts.

A concept inherits characteristics from one or more generalized supertype(s).

Object class

Humans tend to group objects when they have similar traits. When we group a set of similar
things, we refer to it as a "type" or "class". A single category of "things" or "objects" is called
an "object class".

An object class is a set of concepts, abstractions, or things in the natural world that can be
identified with explicit boundaries and meaning and whose properties and behavior all follow
the same rules.

Object classes may be a single concept or a set of concepts in a relationship with each other to
form a more complex concept. Concepts in relationship with other concepts are sometimes
called "concept systems".

Data is a representation of properties of object classes.
An object class is the same as an entity (entity type) or relationship in the relational paradigm.

It is desirable to describe object classes without redundancy within the universe of discourse.
The same object class, but with different names and/or wording of definitions, should
eventually be normalized.

Property

A property is a classification of any feature that humans naturally use to distinguish one
individual object from another.

When we describe an object, we describe its properties. If we know nothing about the kind of
properties an object has, we are not aware of the object.

A property class refers to the conceptual part of an attribute, i.e., without representation.

A property class has no particular associated means of representation by which it can be
communicated.

A property class may be associated with more than one object class where it describes a
conceptual attribute (one without representation).

A property class is a concept playing the role of a property class in a data element concept.
Only certain concepts have the ability to behave as a property class. Whether one of these
concepts is acting as a property class cannot be determined until it is associated with an object
class in a data element concept.

It is desirable to describe properties without redundancy within the universe of discourse. The
same property class, but with different names and/or wording of definitions, should eventually
be normalized (a.k.a. harmonized or rationalized).

Properties are sometimes called "characteristics".
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C5
Cb51

Cb5.2

C.53

C54

Cb55

C.56

C.5.7
C.5.8

C.o6

Co6.1
C.6.2
C.6.3

C.6.4

C.6.5

C.7
C7.1

C.7.2

C.8
cs8.1

C.8.2

C.8.3

Data element concept

A data element concept is the union of two or more concepts with one concept playing the role
of a property.

A data element concept is the human perception of a single property of an object class,
identified and described independently of any particular representation.

A data element concept has a definition different from its object class or property.

While any specifically defined data element concept may have several representations in a
universe of discourse, each such data element concept should have a preferred data element
representation in a data registry.

If an object class and a property are normalized across the universe of discourse, the data
element concept will also be normalized.

Since the object class and the property have no representation, the data element concept will
have no representation.

A data element concept may be represented as a data element.

Data element concepts are sometimes called "Basic Semantic Units".

Attribute
An attribute is a characteristic of an object class that the business chooses to record as data.
An attribute is always associated with only one object class.

An attribute is complex. It is composed of both a property and a representation. The concept
of an attribute is separate from how it is represented.

When a characteristic of a data unit is being described, the attribute is called a "meta-
attribute".

The metadata used to describe data units requires many meta-attributes. A set of meta-
attributes of data units bundled together as a module for reusability is called a "metadata set".

Representation

Before a data element concept can become a data unit it must be expressed as a term,
character, symbol, et cetera that represents a meaning of the property class. Such a notation
is called "representation”.

Representation describes how a data element concept appears in a persistent store, on a
screen, on paper, et cetera. Representations are human-interpretable (sound, tactile, visual).

Data element representation

A data element representation is the part of a data element having a value domain, datatype,
and, if a quantity, a unit of quantity.

A set of similar data element representations (i.e., a "type" or "class") are grouped as a
representation class for classification purposes.

A data element representation may be associated with one or more data element concepts.
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C.84

C.8.5

C.8.6
C.8.7
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C.9.6

C.9.7

Cc.9.8

C.9.9

C.9.10

co1

C.9.12

C.9.13

C.9.14

C.9.15

The permissible values of a value domain may be expressed by specifying the range from its
lower to upper limit, by a rule, by a procedure or scheme, or by enumeration in a finite list.

A data element representation may have a "compound datatype" that separates the
representation into constituent parts. A compound datatype would only be plausible where the
data element representation could be used as the representation of a single data element
concept.

A value domain may be an aggregation of a set of smaller value domains.

It is desirable to describe data element representations without redundancy within the universe
of discourse. Data element representations with the identical value domain, datatype, and, if a
guantity, a unit of quantity, should eventually be normalized.

Data element
A data element is a single unit of data that is considered indivisible in its shareable universe.

A data element cannot be decomposed into more fundamental constituent parts of information
that have useful meanings within its shareable universe.

A data element is an electronic or written representation of a data element concept.
Data elements are the basic building blocks of data.

A data element is the association of a data element concept with a data element
representation.

There may be more than one alternate way a data element concept is represented as a data
element by associating it with different data element representations.

A data element concept associated with two or more data element representations are different
data elements.

The term "data element" refers to a type or class (i.e., the complete set of instances) and not
any particular instantiation of a value for a data element. Where a specific data element
specimen occurs, it is called a "data element instance”.

Each data element will represent no more than a single data element concept.

A data element is identical to an attribute in many data modeling paradigms. In a logical data
model, a data element is often considered an attribute.

Data elements are individual, discontinuous or discrete pieces of information. They are not
defined in analog or digital flows as used in electronically transmitted audio or video.

Data elements can be "persistent data” or "transient data" — data that is created and
consumed without ever being stored in a database.

A data element is described independent of the physical space in which it is stored or
transmitted. A single physical space (e.g., a field or column in a database) may be reused for
more than one data element.

If a data element concept and a data element representation are normalized across the
universe of discourse, the data element will also be normalized.

Each data element should have one identifier, one definition, one representation, one data
steward, and one common set of business rules governing that element throughout the
enterprise.
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C.9.16 A data element is associated with a specific set of values. Any value can be expressed by a
set of symbols.

C.9.17 A data element always takes on a value from a set of allowed data values. If it cannot be
associated with a set of distinct values, it is not a data element. These values can include
written characters, sounds, or images.

C.10 Enumerated domain
C.10.1 Each value in an enumerated domain represents an abstraction of an object in the real world.

C.10.2  The collection of the object concepts in an enumerated domain is called a "conceptual
domain". It is composed of a set of all permissible value meanings without a specified
representation.

C.10.3 Once a data element concept is associated with a data element representation with an
enumerated domain, a value meaning must be associated with each permissible value in the
set.

C.10.4 Each value meaning in a conceptual domain may be associated with a permissible value
member of more than one enumerated domain representations.

C.11 Identifier

C.11.1 Each data element, object class, object class, property, data element concept, conceptual
domain, value domain, and representation class will be uniquely identified by its identifier
within a Registration Authority.

C.11.2 Identifiers will carry no intelligence.

C.12 Name
C.12.1 A name will not be used as an identifier.

C.12.2  Various names for various contexts where the names are used and have meaning are
important metadata.

C.12.3 Classification names can be constructed from the various name meta-attributes associated
with object classes and representation classes.

C.13  Quality
C.13.1 Data elements have several levels of quality.

C.13.2  All data used in the enterprise should be recognized, regardless of quality.

C.14 Registration Authority

C.14.1 A Registration Authority is self-nominated.

C.14.2 A Registration Authority obtains a registration authority identifier.

C.14.3 A Registration Authority manages a data registry.

C.14.4  Each Registration Authority establishes the datatype categories used in its data registry.
C.14.5 Each Registration Authority establishes the procedures used to register data.

C.14.6 A Registration Authority may have an organization or individual within acting as a registrar.
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C.15 Data Registry

C.15.1 A data registry is a structure to store data about data that may be shared among Information
Systems and/or organizations.

C.15.2 A data registry does not include data about Information Systems.

C.15.3 A data registry does not include data about the (conceptual, logical, or physical) structure of
databases.

C.15.4 A data registry will be administered by a Registration Authority who acts as a resource to the
registry's clients for establishing metadata about registered data and their applications.

C.15.,5 A data registry is a place to keep characteristics of classes of objects that exist in the real
world that the business chooses to record as data.

C.15.6 A data registry provides a centralized directory to describe the meaning, representation, and
identification of units of data and their values.

C.15.7 A data registry enables data to be well described so that users know exactly what facts are
represented.

C.15.8 A data registry supports data sharing with cross-system and cross-organization descriptions of
common data.

C.15.9 A dataregistry is a database with appropriate analysis and user interface software.

C.15.10 A data registry may be a stand-alone system, or may be part of an Information Resource
Dictionary System (IRDS) or any other information repository.

C.15.11 A data registry assists in preventing redundancy of registering the same data (described by a
metadata set) multiple times within the same registry.

C.15.12 A data registry assists in preventing unplanned redundancy of the same business fact in
different data elements.

C.15.13 A data registry promotes reusability of data descriptions. Metadata in a data registry should be
structured as modules to maximize the reusability of these metadata sets.

C.15.14 The structure of the data registry is purposely contrived to avoid the common confusion
between multiple-element units of data and single elements of data.

C.15.15 Descriptions of shareable data must be conveniently and immediately accessible to all users.
C.15.16 Registered data will be organized for easy accessibility.
C.15.17 Each data element will be classified by the object class for which it represents a property.

C.15.18 A data registry that is available to all interested parties facilitates harmonization and
interchange among the parties.

C.15.19 A data registry incorporates all of the fundamental principles itemized above.

C.15.20 A data registry is sometimes called a "register".
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Annex D
(informative)

Data registry uses and users

Data users can share data if they use a common database. However, users often wish to exchange data
across organizations and systems without incurring the delay and cost of creating a communal database.
A more practical way of sharing data is to create a catalog of descriptions of shareable data. The
catalog contains descriptions of the type of data we have reason to share with others. It does not contain
any information about instances of data. It describes types of data including their allowed values. This
data describing shareable data is what we call metadata.

With this approach, the key to sharing data is thus to share and reuse metadata. We can put this
metadata in a catalog that is organized in a way that all stakeholders can use it. Users can have direct
access to items in the catalog with convenient retrieval procedures.

When we catalog all the data used in an enterprise, we are confronted with several ways to represent the
same “fact”. Information in the catalog can be organized to assist data administrators to identify
redundancy. Data administrators can use the metadata catalog to standardize preferable data
descriptions. By labeling well-described and sanctioned units of data in the catalog, other users will know
which form of data representation to use.

Software engineers can view descriptions of data that others have already documented in the catalog. If
software engineers find it easy to copy from others, they promote shareable data. The efficient software
engineer can simply use what other analysts had already done. Not only will they make data shareable,

their task will be easier. Also, ultimately their clients will likely be happier since this will reduce software

development time. It also increases the quality of the information system product.

Electronic data interchange (EDI) data element designers' needs are similar to those of software
engineers. They know what types of information trading partners need to share, but they need to
describe it as data elements. If it exists in a catalog, they can use it. If it does not exist, they describe a
new data element and put it into the catalog.

End users have trouble finding the data that interests them. They often do not know its definition, what it
is called, the possible values, what the values mean, et cetera. The catalog can give them the
information they need. Of course, the structure of the metadata must allow them to find what they are
looking for. That is also true for the other users.

Originally, in its most rudimentary form, we called this catalog a data dictionary. More recently it has
expanded to become the data encyclopedia. The even more comprehensive data repository or
information repository came next. In the form described in this standard, the directory is a data registry.
The data registry is only a sub-set of the complete metadata that can be included in a data or information
repository. However, that metadata sub-set is structured in a way that supports administration and
retrieval of registered data. A data registry is definitely more than just another data dictionary.

A data registry facilitates sharing data without requiring that all users obtain this data from a single
communal database. Data can be shared among disparate databases and users.
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Annex E
(informative)

Conceptual and logical data models

A conceptual data model describes how relevant information is structured in the natural world. This has
(somewhat inaccurately or cryptically) been called the "model of the business” (it is not always a
business) or "enterprise model" (the term enterprise has several common uses). The conceptual data
model provides an excellent place to start modeling data within universe of discourse. It is also the most
viable level at which to integrate different data models.

A conceptual data model can be used to develop a more specific logical data model of the identical
universe of discourse.

A logical data model describes the same data as structured in an information system. It is often and
accurately referred to as a "model of the information system". A logical data model can be directly used
for database design. This is the level where most software engineers start. This often hinders the
identification of the basic concepts to be represented by the data. It also makes correct integration of
data models significantly more difficult.

A conceptual data model is converted to a logical data model with several translations, additions, and
decisions. Generally these:

* Add any control and interface objects or entities.
» Eliminate or resolve many-to-many relationships.
» Combine entities with one-to-one relationships.

» Identify key attributes.

» Decide which entities from related entities can become attributes based upon the intended use
and importance of the data.

» Specify which entities will inherit foreign keys.

» Specify representation class, datatypes, character count, and other value domain metadata
attributes that describe the data elements used to represent the data element concepts described
in the conceptual model.

» Convert all special relationships such as subtypes, components, and dependencies into
conventional relationships.

» Specify whether each attribute is mandatory, conditional, or optional.
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Annex F
(informative)
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