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Foreword

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

established by the respective organization to deal with particular fields of technical activity. 1SO. af
technical committees collaborate in fields of mutual interest. Other international organizations, govern
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field-of” infor|
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of the joint technical committee is to prepare International Standards. Draft Intern
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publica

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

In exceptional circumstances, the joint technical committee may propose_the publication of a Technical
of one of the following types:

— type 1, when the required support cannot be obtained fot-the publication of an International Stg
despite repeated efforts;

— type 2, when the subject is still under technical development or where for any other reason there
future but not immediate possibility of an agreement on an International Standard;

— type 3, when the joint technical committeé has collected data of a different kind from that w
normally published as an International Standard (“state of the art”, for example).

Technical Reports of types 1 and 2 are*subject to review within three years of publication, to decide w
they can be transformed into International Standards. Technical Reports of type 3 do not necessarily H
be reviewed until the data they provide are considered to be no longer valid or useful.

Attention is drawn to the paossibility that some of the elements of this document may be the subject of
rights. ISO and IEC shall notbe held responsible for identifying any or all such patent rights.

ISO/IEC TR 20943-1(2003, which is a Technical Report of type 3, was prepared by Joint Technical Con
ISO/IEC JTC 1, Infefmation technology, Subcommittee SC 32, Data management and interchange.

ISO/IEC 20943.consists of the following parts, under the general title Information technology — Proc
for achieving-metadata registry (MDR) content consistency :

Note: Parts 2 and 3 are currently under development.
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=) Part 1: Data elements

—  Part 2: XML structured data
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Introduction

The exchange of metadata between metadata registries based on International Organization for
Standardlzatlonllnternatlonal Electrotechnical Comm|33|on (ISO/IEC) 11179 Informat/on technology —

articulation of rules and relationships are needed in the creation of data element concepts, data elements, and
value domains. Explication of the various possible levels of data“elements and data element concepts and
their relationships would greatly assist in the creation of shareable, well-formed data. Relationship and
inheritance from the most generalized data element to the most specialized application data element need to
be spgcified. Reuse of data value domains should be enabled and regularized.

While metadata registries can be used for storing information about a variety of metadata entities, this report
addregses only data elements and associated metadata items. The goal of this paper is to ensure that there is
a common understanding of the content of thé data element attributes so that metadata can be shared
betwegn registries, despite their differences.

This Technical Report is based ISO/IEC 11179-3 of the six-part ISO/IEC standard that describes the
organigation of a registry for managing the semantics of data. The standard specifies the structure of a
registry in the form of a conceptualymodel. The conceptual model is not intended to be a logical or physical
data model for a computer systém.

viii © ISO/IEC 2003 — Al rights reserved
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Information technology — Procedures for achieving metadata

registry (MDR) content consistency —

Dort 4-
1 LI

A
Data elements

1 Scope

1.1 Background

An ISO/IEC 11179-based metadata registry (MDR) (hereafter referred™{o as a "registry") is a tool

management of shareable data; a comprehensive, authoritative sourée ot reference information about

supports the standardization and harmonization processes by reéording and disseminating data star
which facilitates data sharing among organizations and users. It provides links to documents that refer
elements and to information systems where data elements~are used. When used in conjunction v
information database, the registry enables users to better understand the information obtained.

A registry does not contain data itself. It contains the metadata that is necessary to clearly describe, inv
analyse, and classify data. It provides an understanding of the meaning, representation, and identifica
units of data. The standard identifies the information elements that need to be available for determin
meaning of a data element (DE) to be shared between systems.

1.2 Purpose

The purpose of ISO/IEC TR 20943-1:2003 is to describe a set of procedures for the consistent registra
data elements and their attributes-in a registry. ISO/IEC TR 20943-1:2003 is not a data entry manual
user's guide for conceptualizing a data element and its associated metadata items for the purp
consistently establishing (goed quality data elements. An organization may adapt and/or add to
procedures as necessary.

1.3 Scope
The scope of2ISO/IEC TR 20943-1:2003 is limited to the associated items of a data element: the data e

identifier, hames and definitions in particular contexts, and examples; data element concept; con
domainwith its value meanings; and value domain with its permissible values.

14" Registration approach — data elements and value domains

for the
data. It
dards,
o data
ith an

entory,
tion of
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but a
pbse of
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eptual

There is a choice when registering code sets and other value domains in an ISO/IEC 11179 metadata registry.
Some Registration Authorities treat these sets as value domains, and others treat them as data elements. For

the purposes of ISO/IEC TR 20943-1:2003, the choice will always be to treat the sets as data elements

unless

explicitly stated. This choice is made to help illustrate the way to register many different kinds of data

elements, including examples for registering standard code sets as data elements.
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 11179-1:—"), Information technology — Metadata registries (MDR) — Part 1: Framework for the
specification and standardization of data elements

ISO/IHC 11179-2:—"), Information technology — Metadata registries (MDR) — Part 2: Classification for data
elemehts

ISO/IHC 11179-3:2003, Information technology — Metadata registries (MDR) — Part 3: Registry métamodel
and basic attributes

ISO/IHC 11179-4:—"), Information technology — Metadata registries (MDR) — Part 4: Rulés-and guidelines
for the|formulation of data definitions

ISO/IHC 11179-5:—1), Information technology — Metadata registries (MDR),‘<~) Part5: Naming and
identification principles for data elements

ISO/IHC 11179-6:—"), Information technology — Metadata registries (MDR)-2— Part 6: Registration of data
elemenpts

ISO/IHC TR 15452:2000, Information technology — Specification of.data value domains

Standards from which examples have been drawn to be used in this document are listed in the Bibliography.

3 Terms and definitions

For th¢ purposes of this document, the terms and, definitions given in ISO/IEC 11179 and ISO/IEC TR 15452
apply.

4 Data element abstraction

This clause presents a conceptual“framework for structuring data elements and data element contents in a
registry. Data elements are~ideally the result of a process of development, involving several types of
abstragtion, producing a series of "layers" related to each other by the method of abstraction used to produce
one frgm the other. Layers'may progress from the more general to the more specific.

Depending on the type of abstraction, relationships among the members of each layer and between layers are
meanipgful in terms of defining the structure of the registry contents. This provides a means of comparison of
the coptents oefdifferent registries and of searching within a registry. In addition to the data element definition
and other attributes, comparing the type and level of abstraction by which the data element was derived can
ensurg that'content can be shared among registries.

One could use layers to structure development of a system, for instance, with the highest layers of definition
contained in a business view, and development progressing to the implemented system layer. The number
and granularity of layers are driven by user requirements. This clause will describe two ways to derive layers,
neither of which are intended to be mandatory for any particular implementation, and will present examples of
the types of abstraction most useful to registry implementations.

1) To be published.
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4.1 Abstraction types

Abstraction is a well-developed tool for analysis and conceptualization. It is used as a way of focusing on parts
of the model of interest to a particular process or function. The term "abstraction" is used to refer both to the
process and the results of the process. Abstraction can be applied to the registry environment as a way to
articulate the development of data elements and their relationships to each other.

Several methods can be used to achieve the decomposition of layers from the most abstract to the more
concrete. Starting with the most general conceptual notions and progressing to the data elements in

applications, these layers can be labeled by the type or types of abstraction used to produce them from
another layer. Although this description of the process of abstraction development implies that it’always
proceeds in one direction (from the general to the concrete), there may certainly be cases where\the reverse
is true. Also, after the structures are in place, there is no implication that the relationships rare”all in| single
directions. Indeed, the names of the abstraction types deliberately include two levels in areffort to avqgid that
assumption.

The three types of abstraction of most interest to data element development are specialization/generalization,
concatenation/decomposition and aggregation.

e Specialization/generalization is a relationship between two classes{where all items in one (subclass)
are also in the other (superclass).

e Concatenation (or composition) involves the developmentyofscomposite values by concatenation of
character sequences from source values. Decomposition. involves the separation out of the component
portions of value sequences into their source character values.

e Aggregation involves the derivation of values by means of mathematical operations on source vajues. It
is not usually possible to reverse the operation (called derivation) to recover the component parts.

All three types are commonly found in registries.

4.2 Example of specialization/generalization

The mechanism of specialization/genéralization can be used to express a hierarchical structural relationship
among data elements.

The United States Postal Setvice (USPS) establishes postal codes for the United States. The data element
State USPS Code (figure™1) forms part of an address group. It might be used to map to application data
elements directly, but it could also be the highest layer of a hierarchy of data elements, each displgying a
greater degree of spetialization according to its position in the structure.

The next layer down contains the elements Geographic Address State Code and Mailing Address Statel Code.
The two State.Code elements are now members of two differing address groups. The conceptual domgins of
the two elemients are still identical, however, as the set of potentially valid values of geographic addressgs and
mailing addresses are the same.

Further specialization takes place at the next layer. Mailing Address State Code is partitioned into Facility
Mailing Address State Code and Customer Mailing Address State Code. As before, the address grqups of

theseetementsdiffer, and-imadditiomthe data vatue domains do ot recessarity contaim thesame setsof valid
values. The domain of Customer Mailing Address State Code might remain the same as Mailing Address
State Code, but the domain of Facility Mailing Address State Code might now be restricted to the subset of
states in which facilities are located.

In this example, application data elements are mapped to the registry elements at this layer. Subclause 6.7
describes linking data elements that occur in different databases, under different names, to one registry data
element. These relationships encourage data interchange by assuring semantic equivalency among
disparately appearing data elements.
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State USPS Code
Geographic State Code Mailing Address State Code
Facility Customer Facility Customer
Geographic State Code Geographic State Code Mailing Address State Code Mailing Address State'Code
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structu
Classi
data e
data e
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Figure 1 — Specialization/generalization hierarchy.

s 6, 7 and Annex A show a way to track the layers of specialization by assigning Layer of Abstraction
as a value of Classification_Scheme_Item.csi_type namg~and values such as specialization,
lization, aggregation, and concatenation to the attribute Classification_Scheme_Iltem.csi_value in the
ement description. These attributes show the type of abstraction of the data element in the abstraction
re. In the example above, the attribute value>for data element State USPS Code's
ication_Scheme_Item.csi_value is designated as Geéneralization. This designation indicates that this
ement is at the top of the specialization/generalization structure for data elements in this registry. The
ements in the next layer, Geographic State Code and Mailing Address State Code, are assigned the
e value Specialization. The data elements innthe third layer, namely Facility Geographic State Code,

Customner Geographic State Code, Facility Mailing, Address State Code, and Customer Mailing Address State

Code,

There
entries
data e

4.21

Figure
that is
values
repres|
data e

are also assigned Specialization.

may be other structures in the régistry in which data elements are placed relative to other registry
, such as data element concepts, In that case, other attributes may be needed to locate the example
ements in those structures.

Example of sharinga.value domain

1 shows a specialization/generalization hierarchy where State USPS Code is viewed as a data element
specialized as{Geographic State Code and Mailing Address State Code. If the ranges of permissible
for Geographic State Code and Mailing Address State Code are identical, then an alternative
entation of\this scenario is to consider State USPS Code as a data value domain that is shared by the
ements-Geographic State Code and Mailing Address State Code.

4.3

Fxample of concatenation/decomposition

Use concatenation/decomposition to express a relationship among data elements in which the higher layer
describes a whole sequence, and the lower layers are component parts of that sequence. They may or may

not be

discrete; that is, some of the lower layer components may overlap in their descriptions or domains.

An example of this type of abstraction is the dividing of mailing address sequences into their subcomponents

(figure

2). These divisions are based on ISO 11180, Postal Addressing. The figure shows some of the

subdivisions for the data element group Mailing Address Group.
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Mailing Address Group
Mailing Address Mailing Address Mailing Address Madiling Afdress
Building Number Street Name State Code Country IName

Figure 2 — Concatenation/decomposition example

4.4 Example of aggregation

Use aggregation to express a relationship among data elements in which the higher layer descn
characteristic of a whole and the lower layers are factors affecting that characteristic. They may or may
discrete; that is, some of the lower layer components may ovérlap in their descriptions or domains.

Examples of this type of abstraction include:

e the derivation of a period of operation by subtraction of the commencement time, and any tem
stoppage periods, from the finishing time.

e the derivation of an average and standard deviation from a population of values and the count o
values.

It should be noted that it is not“usually possible to reverse the aggregation operation (which is
derivation). This is because the, derivation process produces a different type of information to the origin
instances. In a strict analysis 'of derivation, information is usually lost in the process.

Clauses 6, 7 and Annex A show a way to track the layers of concatenation by assigning Layer of Abst
Type as a value (of)‘Classification_Scheme_ltem.csi_type name and values such as speciali
generalization, aggregation, and concatenation to the attribute Classification_Scheme_ltem.csi_value
data element déescription. These attributes show the type of abstraction of the data element in the abst
structure. Iny\the example above, the attribute value for data element Mailing Address G
Classification. Scheme_Item.csi_value is designated as Concatenation. This designation indicates th
data elément group is at the top of the concatenation/decomposition structure for data elements
registry-=*The data elements in the next layer of decomposition are assigned the attribute value Decompq

Throughout Clauses 6 and 7, reference will be made to the layer of abstraction for each exampl

ibes a
not be

porary

those

called
al data

raction
zation,
in the
raction
sroup's
at this
in this
sition.

e data

element. The relationship of elements in any particular layer 1o those above and below it will help the
choose which data element contains the appropriate information for a particular use.

user to

There may be other structures in the registry in which data elements are placed relative to other registry
entries, such as data element concepts. In that case, other attributes may be needed to locate the example

data elements in those structures.
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5 Data element registration

Registration of a data element in a registry requires that certain characteristics of the data element be
recorded to clearly describe and define it. These characteristics are stored as attributes of the data element. A
registry can be used to record information about a range of data elements, from those found in carefully
crafted data standards to those found in applications. The amount and quality of metadata information
available can vary from good, complete information to poor, incomplete information. This Technical Report is
intended to describe the population of a registry with data elements for which good quality, consistent
metadata can be created. ISO/IEC 11179-3 specifies attributes for recording information about a data element

in a rggistry. This Technical Report gives examples that demonstrate the population of a registry. It includes
attribufes that are mandatory and fully defined by the metamodel, as well as those where the Registration
Autholity must establish its own profile of required attributes.

There |are often problems associated with poorly-formed data elements. For instance, values withdefinitions
other than those defined in the formal definition attribute may be mixed into a value domain along* with those
which |are properly defined. Two data elements may contain overlapping values. This documeént does not
addregs these kinds of problems.

The metamodel provides for the recording of administrative data about many metadata items of the registry.
These|are considered to be Administration records. Administration records must cantain an identifier, the date
the item was created, and the registration and administrative status of the item- Administration records must
have g§ name and a definition in context. An administration record may also contain dates when data about the
item were changed, an effective date, and an end date. Explanatory notes and the origin of the item, as well
as adrinistrative notes, change description, and unresolved issues may also be recorded. The exact process
for determining registration status of administration records other than data element itself, has not been
established in the current ISO/IEC 11179-6, where registration is described. For the purpose of this Technical
Report, the characteristics of completeness and data quality that*are to be used to determine registration
status|for all items is considered to be the same as for data elements themselves.

Two approaches to data element registration are included_in this report: a bottom-up approach, where limited
informption about the data element is available prior to registration, and a top-down approach, where
conceptual information has previously been identified.

e The bottom-up registration procedure provides for the basic metadata attributes about the data element
(d.g., definition, name, and permissible: values) to be completed prior to defining the conceptual
information about the data element. This approach is described in Clause 6 of the Technical Report.

e Altop-down approach is usefukin many circumstances. Although it requires more "up front" effort, top-
down registration has the potential to produce more stable and uniform metadata. An example of a top-
down registration, where_registration begins with identification of data element concepts, is provided in
Clause 7.

It shoyld be noted thatthe same rules and guidelines apply to the associated metadata items and attributes of
a datal element, regardless of the approach. The bottom-up and top-down procedures differ only in the order
that the practitioner analyzes the data element and formulates its associated items and attributes. The
complete registration process is described in context in Clause 6. Except for the order described, the same
procegses areapplicable in Clause 7.

6 Bottom-up approach to data element registration

In many cases where a data element is submitted for registration, only a limited amount of information (e.g., a
name, definition, and a set of permissible values) is provided by the submitter. Other attributes must be
determined based on an understanding of the underlying data values and concepts that are implied by those
facts. Registry practitioners, working from existing systems, may find that working from data elements to data
element concepts is appropriate. This approach is referred to as bottom-up in this Technical Report. A bottom-
up approach might also be used where the registry is intended to serve as a distribution mechanism for
metadata that describes the data in data products such as public data sets, query results, etc.
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The examples provided in this clause describe how to formulate attributes about a data element, base

don a

bottom-up procedure. The registration procedures are presented in a logical order for analysing and
formulating attributes for a data element. First a general procedure for registering data elements is described,

followed by examples of registration of four types of data elements, including data elements from:
e an International Standard with an enumerated domain;

e aninformation system, where the application data element uses that standard enumerated domain;

e an International Standard with a non-enumerated domain;

e another standard, where the application data element uses that standard non-enumerated domain.

This Technical Report is intended to be used to help registry practitioners to formulate' the attributés that

describe and define a data element. Subclause 6.1 presents an example of an overall approach to bot
data element registration. Subclauses 6.2, 6.3, 6.4, and 6.5 should be consulted for more specific exam
registering the kinds of data elements described in International Standards, /national standards,
information systems. Annex A contains a table that concisely summarizes the information registered fqg
data element in the examples that follow in Clause 6. Annex B, which is based on ISO/IEC 11179-2, -4,
-6, contains more detailed information and examples to assist the practitioner who is registerin
elements. Annex C provides a crosswalk from the example attributes named in this Technical Report
ISO/IEC 11179-3 metamodel.

6.1 General procedures for registering a data element

Often only a limited amount of information is available _about a data element that has been submit
registration, e.g., the name and definition contained in asdocument or provided by the submitting organ
and a set of permissible values, where appropriate. The general procedures that follow are intended tq
in the registration of a complete, well-defined data’ element that meets the requirements of a pa
registration authority.

It should be noted that the metadata for some data elements in a registry will never be complete. This
of application data elements that are obtained from computer software, where very little information is

except the representational attributes\(e.g., field length and datatype). For these data elements, only th
basic attributes will be entered, and.the data element's registration status will remain incomplete.

6.1.1 Understanding the data element

When examining existing computer systems, the practitioner should not automatically assume that thg
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be a one-to-one corfespondence between a field in a record and a data element in the registry. OI(en as

systems evolve, fields become used for multiple purposes under various conditions. When such a situ
detected, it may-be desirable to establish more than one data element, corresponding to a single fiel
reverse situation where multiple fields correspond to a single data element is also possible, though less

The first.step in the registration procedure is to gain an understanding of the data element. What kind

will béstored in this data element? Is there a definition or description of the data values? Were perni
values or examples of the data provided? Will the data values be determined by an arithmetic or stg
procedure? What will the data values look like; e.g., are they names or descriptions of things, numeral

tion is
d. The
likely.

pf data
issible
tistical
5 to be

calculated, strings of characters and numbers that are identifiers” WWhere documentation is inadequate

to fully

understand the data element, the practitioner must consult those who represent the source of the data

element to obtain the necessary information.

The result of this first step is an understanding of the semantic content of the data element.

6.1.2 Content research

Prior to formulating attributes toward registration of a new data element, the registrar should perform content

research to determine the following:
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e Is the data element described in an existing International, National, or organizational standard?

e Does a data element exist in the registry, or a federation of registries, that has the potential for being
reused?

It is necessary to recognize that the registration practitioner must make value decisions when recording
metadata into the registry. The practitioner will determine if a data element might be adapted to meet new
requirements, or if some attributes of an existing data element (e.g., value domain, data element concept, or
conceptual domain) might be reused with the new data element. Content research should include a search of

conceptual domains, data element concepts, and value domains, as well as data elements, to identify
attributes that might be relevant to the data element to be registered. If a standard data element exists_that
can b¢ used as a model to meet the particular specifications for a new purpose, some of its assogiated
metadpta items may be reused for registration of the new data element.

The rgsult of this step is confirmation that a new data element is needed, or a decision to modify-or reuse an
existing data element or some of its attributes.

6.1.3 | Data element definition

The ¢ssential semantic content of a data element must be captured in a{data element definition.
ISO/IHC 11179-4 describes rules and guidelines for formulating definitions. Examples are provided in Annex B
for formulating definitions, based on the rules and guidelines set forth in ISO/IEC 11179-4. Definitions and
nameg are entered in context (i.e., a designation of the discipline in which &name and definition are applied or
from which it originates). For many of the examples used in this report, the context is recorded as “Registry.”

t, the language represented by a name and definition can\also be designated as a Language identifier.
For this report, all examples have been provided in English.

6.1.4 | Permissible values and value domain

ISO/IHC 11179-3 identifies the attributes that describe the domain of permissible values. The permissible
values for a data element are the value domiain for the data element. Annex B also contains detailed
informption about the attributes in value domains and examples of how those attributes are used for both
enumegrated domains (i.e., established through a list) and non-enumerated domains (e.g., specified through a
formulp, rule, procedure, or reference). Datatypes must be associated with the name of the schema or source
where|the datatype name originated. Annex B provides examples of datatype sources. Format is used to
indicate the position of punctuation.'symbols, or other editing requirements for the data item value (e.g.,
YYYYMMDD is a format for date).

Differgnt attributes are uSed” depending upon whether the permissible values are enumerated or non-
enumegrated. Each enumerated permissible value is associated with a valid value meaning that provides
meanipg to the permissible value, as described in Subclause 6.1.8.

Each ¢numerated, permissible value is also entered in the registry with its begin date (i.e., the date when that
permigsible value” became valid for a value meaning in that registry). End dates will also be entered, when the
permigsible value for a value meaning becomes invalid.

Value UIUIIId;IID fUl 1TU1 |-c||uu|c|atcu' UIUIIIdiIIb Illubt illbiUdU d u'cauiptiun Uf ﬁlﬂ vaiucb ti Idt dalitc vaiiu' fUl ﬂlc
data element. This report contains specific examples of registering data elements with enumerated domains
(Subclauses 6.2 and 6.3) and with a non-enumerated domains (Subclause 6.4 and 6.5).

The value domain is an administration record, requiring that administrative data be recorded for the value

domain, including name and definition in context, the origin of the domain, and any explanatory comments, as
well as the administrative and registration status of the value domain.
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6.1.5 Representation class

At this time in the registration process, it is appropriate to enter the representation class that describes how
the data element is represented. Representation class is an optional attribute in an ISO 11179 registry. Where
representation class is used, it is an administration record. An identifier, name, definition, and context are
required for each representation class, as well as the other attributes: registration status, administrative status,
and creation date. Optional attributes (e.g., explanatory comments, origin) may also be included with
representation class.

When registering a data element, a representation class is selected from the administered represehtation
classes and recorded for the data element. A representation class qualifier can also be recorded|where
appropriate. For a description of the usage of representation class and examples of representation classes,
see Subclause B.2.3.

6.1.6 Names and identifiers

ISO/IEC 11179-5 gives principles for naming and identification of data elements~Madst people prefer [to use
names when talking about a data element. At least one name must be assigned4o'a data element, ass¢ciated
with the context in which the name is used. A name can be developed ,for a scientific disciplihe, an
organization, a particular computer language, a database management systém, or other purpose. Eachl name
is developed according to the naming convention for a particular name-context. The naming conventipn can
vary from "whatever you want to call it" to a highly structured name. The-description of the naming conyention
should be stored in the metadata registry as a reference document. ISO/IEC 11179-5 does not specify a
mandatory naming convention, but does explain how to ,document one. Annex B also expands on
ISO/IEC 11179-5 by providing examples of the use of names,atid name contexts.

Each data element registered within a Registration Authority (RA) is unambiguously identified with a pnique
identifier. Although the standard does not specify the format or content of the data element identifier (1), the
identifier should carry no useful information abouthe data element, e.g., it might be a number assigned
sequentially by an automated system. If the attributes of a data element change, a new version of the data
element is created and registered with a versiontidentifier (VI).

Since each registration authority establishes its own identification scheme, the same identifier might bge used
to identify a different data element in_anether registry or even in the same registry for a different regigtration
authority. Therefore, a Registration (Authority Identifier (RAI) must be established and used with the data
identifier and version identifier fof unique identification of a data element. Data elements registered undgler the
provisions of ISO/IEC 11179 are assigned an international registration data identifier (IRDI), which is a
composite of the RAI, the Dly*and the VI. ISO/IEC 11179-6 describes the requirements for an RA and the
construction of an RAI.The RAIl is composed of an International Code Designator (ICD), an Organization
Identifier (Ol), an Organization Part Identifier (OPI), and an OPI Source (SRC). The IRDI is discussed [further
in ISO/IEC 11179-6. Eor this Technical Report, the example RAl is designated to be {RAI}.

All administration-records within an ISO/IEC 11179 registry are assigned identifiers, established by thg same
process as described above for data elements.

6.1.7 —Other metadata attributes

Other mandatory and optional data element attributes are described in ISO/IEC 11179-3. In addition|to the

definitionalattributes-deseribed-in-Subelause-6-4-3-and-the-identifying-atiributes-deseribedin-Subelause 6.1.6,
there are administrative, relational, classifying, and other miscellaneous attributes that serve to define and
describe a data element. The standard for an ISO/IEC 11179 metadata registry requires that a data element
be documented with an administration record.

In addition to the mandatory attributes specified by ISO/IEC 11179-3, a registration authority might establish a
profile for a particular registry. The profile specifies such requirements as:

e where attributes described as optional in the standard are mandatory for that registry;

e optional attributes in the standard are not included in the registry;
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e attributes not included in the standard might be identified and added to the registry.

The attributes that relate data elements through data element concepts (Subclause 6.1.8) and those that
classify data elements (Subclause 6.1.9) are described in subsequent clauses of this report. Many information
sources do not provide concept or classification information about the data element. Some administrative
information is related to registration and administrative status, and is described in Subclause 6.1.10. Annex B
includes detailed information about these metadata attributes.

For the bottom-up registration procedure described in this report, some administrative and miscellaneous
attribufes are recorded at this time, including the following.

e  Submitting Organization: The submitting organization is the name of the organization that has submitted
the data element for addition to the registry. The submission contact for the submitting organization is
alpo recorded in the registry.

e Slewardship Contact: The organization that has been delegated the responsibility for pmanaging a set of
d}gta resources is the stewardship contact. The stewardship contact may be a-position within the
organization, or even a hot line answering service. Additional information about4he contact, including

telephone number, email address, and mail code can be entered at this time.

e DE Explanatory Comment: A data element may have an explanatory comment that can be used to
provide remarks about the data element, including usage, procedure, abd other explanatory information
thiat is not appropriate to include in the data element definition attribute;

e DE Origin. A data element can be associated with any type of/sQurce, including a document, standard,
system, group, form, or message set. Only one source is associated with a data element to indicate the
ofiigin of information about the data element. Additional infermation can be entered about the source at

thfs time, including abstract and bibliographic information.

The Slstem Date is generally captured by the application software for the administrative attributes Creation
Date gnd Last Change Date. Other administrative data:may be entered manually.

6.1.8 | Data element concept

At thid stage in registering a data element,-it is possible to specify conceptual information about the data
elemept through the data element concept. The data element concept may relate several data elements that
record| data about that concept with.different representations, e.g., both names and codes that represent
provinges of Canada and share the~same concept, which in this example is "Canadian Province Identifier."

Data glement concepts may be identified with object class, property, and qualifiers. A data element concept is
singular (only one concept-is’represented). It can be associated with many data elements, including other
nameg and codes, andlit;does not include a representation class term in its name or definition. The data
elemept concept is associated with only one conceptual domain, as described in the following paragraph.

not constrain) their representation in any corresponding value domain. The conceptual domain, "Canadian
Provin €s", would mclude vaI|d vaIue meanlngs such as "The Canadlan provmce of (Alberta . Yukon

in the reglstry, assomated with |ts conceptual domain, its begin date (| e., the date when that value meaning
became effective in the conceptual domain for that registry) and end date (i.e., the date when the value
meaning became invalid). Permissible values are associated with value meanings, according to the
representation defined by the value domain. For example, the permissible value “CA”, the 2-character
alphabetic code for Canada, would be associated with the value meaning “The primary geopolitical entity
known as Canada” in a Conceptual Domain entitled, "Countries of the World."

Data element concepts and conceptual domains are always administration records and must be specified with
administrative data, as is the data element itself. Therefore, at least one name and definition must be recorded
in context for the data element concept and for the conceptual domain. The dates when they are entered into
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the registry and both registration status and administrative status are required for both. Comment, origin, and
other administrative attributes might also be stored about a data element concept and a conceptual domain.

Derivation of data element concepts and conceptual domains, including value meanings are described in
detail in Annex B.

6.1.9 Classification schemes

to add
information to data elements that is not easily included in definitions, helps to organize the contents of a
registry, and helps to provide access by supporting more meaningful queries. ISO/IEC 11179-2.describes
general categories of classification.

Each registration authority should determine the types of classification to be included’in a registry. The
classification scheme type name is always recorded. The registration authority might choose to classify data
elements as groups, such as the following.

e Data elements used in a mailing address.

e Data elements used to identify facilities.

e Data elements that locate a point on the surface of the earth.
e Data elements that are listed in a data standard.

e Data elements included in an application system.

e Data elements identified on a data collection form.

Examples of other types of classification that.the registration authority might choose, are to classify data
elements with one or more keywords, e.g.,-altitude, date, facility, industrial, and organization, and by|object
class. Classification schemes always contain administrative data, and are related to such items as
organization, reference document, registration authority, and contact information. In this Technical Report,
only examples of classification schéme types and examples of classification values for those typps are
provided.

6.1.10 Registration and administrative status information

Initially, only some of the.attributes will be recorded for a newly registered data element. Such a data element
will be assigned the_registration status of "incomplete." When all of the mandatory attributes for p data
element have been/entered into the registry but the quality of the metadata has not been verifigd, the
registration stats’ will be "recorded." Through the quality review process, some data elements Wwill be
assigned the)status of "certified" and some might become "standard." The "standard" data element|is the
preferred data element to be used for data sharing, to ensure consistent representation and understangding of
the data-being communicated.

ISO/IEC 11179-6 describes the registration process and the registration status assigned to a data elenjent as
the metadata are reviewed and quality is improved. Many data elements might be entered into a regisiry, but

only a relatively small number of them might be assigned a "standard" registration status. Annex B describes
the assignment of registration and administrative status throughout the life cycle of a registered data element.
ISO/IEC 11179-6 specifies the layers of registration status; the administrative statuses, however, are
established by each registration authority. Although ISO/IEC 11179-6 does not provide for the registration of
metadata items other than data element, this Technical Report has followed the same process for all
administration records as has been established for data element.
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6.2 Example of International Standard with enumerated domain

This clause provides a specific example of the registration of a data element from an International Standard,
where the possible valid values are itemized. The International Organization for Standardization
(ISO) 3166-1:1997(E/F), Codes for the representation of names of countries and their subdivisions — Part 1:
Country codes, is used as the source for this example. ISO 3166:1997 is a complete revision of ISO 3166,
which was first published in 1974.

ISO 3166 includes the following value domains: short country name in English, full (official) country name in

English (not provided for all countries), 2-character alphabetic code, 3-character alphabetic code, 3-character
numerjc code, short country name in French, and full country name in French.

The following paragraphs are presented in the logical order for formulating attributes for a standard
enumgrated data element, using the English-language short country name as the example. The  table in
Subclguse 6.2.12 contains all of the metadata attributes recorded for this example of an enumérated data
elemept from an International Standard.

6.2.1 | Understanding the data element

The data element to be registered is taken from an International Standard, and.it includes an authoritative
conceptual domain of country identifiers for all of the countries of the world. The English-language short name
was sg¢lected for standardization because it has the most utility for information-systems used by United States
(U.S.)[federal agencies as well as the private sector. The short form of thekEnglish-language name is used by
the U.B. Postal Service (USPS) for all outgoing international mail, in preference to any of the codes or full
nameg that are included in the standard. The name is also preferred/by‘the USPS to any names that are used
locally| by a country to identify itself. For example, "Japan" is recognized by the USPS in preference to
"Nihor]," which is the country name commonly used by that country itself. The short form of the name in
English has been used in the development of ISO 3166 as the basis for assigning codes in preference to the
full name, to avoid, wherever possible, any reflection of a.country's political status (e.g., "People's Republic of

."or Kingdom of...").

=

Some [registration authorities might choose to register short English-language names as a value domain,
rather [than as a data element. (Note: See Subclause 1.4). ISO 3166 contains names and codes for territories
that ane not always considered to be countries. A data element based on ISO 3166 might use a subset of the
value gdomain that represents only countries @nd not territories.

The Epglish language short name in the. standard varies in length from four alphabetic characters (e.g., Peru)
to 44 glphabetic characters (i.e., South'Georgia and the South Sandwich Islands).

6.2.2 | Content research

Other | standards that ©entain conceptual domains for country identification include the U.S. Federal
Informption Processifg) Standards (FIPS), published by the U.S. Department of Commerce, Technology
Adminjstration, National Institute of Standards and Technology (NIST). FIPS 10-4 was developed for use by
the U.B. Department of State and was maintained by the Office of the Geographer and Global Issues, U.S.
Deparfment of-State. FIPS 10-4, published in April 1995, reflects changes through May 6, 1993. FIPS 104-1
implements \@n American National Standards Institute standard ANSI Z39.27-1984, and adopts entities,
namegq, @nd codes prescribed by ISO 3166, with some qualifications. For example, FIPS 104-1 does not

'd t'f £ 1 iatad 4 H P 2| H £ 4l Llnitad ot ot +h H
| enl MCTly dooULIAatTU 1TTTIUTICo  alilu PYUOSOTOOIUNTS Ul UIT UTIITU  VUldiTo  do LUUTIUITO, do wUITy artc 1l

ISO 3166. FIPS 104-1 was last updated on May 12, 1986. The maintenance organization for FIPS 104-1 has
been the National Bureau of Standards (now NIST) in coordination with the U.S. Department of State, the U.S.
Board of Geographic Names, and the maintenance organization for ISO 3166. There are no known plans to
update either of the FIPS standards, and neither of these standards is recognized internationally.

A standard for data elements that identify countries must be an authoritative international source of value

domains with ongoing maintenance. Therefore, the 1SO 3166:1997 is used as the origin of the data element
for country name.
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6.2.3 Data element definition

Formulate the definition using the mandatory rules and guidelines established in ISO/IEC 11179-4. The rules
and guidelines from ISO/IEC 11179-4 are described with examples in Annex B. The definition is singular,
since any instance of the data element contains only one value. Understanding that the essential meaning of
this data element is to identify countries by the use of a short name in the English-language, the data element
definition can be formulated as "The short, ISO-recognized name of a country, represented in the English
language."

6.2.4 Permissible values and value domain

The permissible values for the data element are the short names in English, listed in 1SO;3169 (e.g.,
Afghanistan, Albania, ... Zimbabwe). Each permissible value is entered into a registry with the\date when that
permissible value was valid for that value meaning in that particular registry. In this example the "begin date"
is arbitrarily listed as January 10, 1997, the date when the standard became effective. There is no "end date"
to enter at this time.

The scope of the permissible values for this data element includes the short English-language name| for all
countries. A value domain is defined as a set of permissible values. It can"be labeled with a name|and a
definition, in context. For this example, the context is considered to be “Registry”’; the name of thg value
domain is “Short English-language Country Names”; and the definition-is\"All short, ISO-recognized Enhglish-
language names of all countries." Value domains must also have an’identifier and a version number,| which
can be assigned through application software. Refer to Annex Bi2.2, Value Domain, and record the other
value domain attributes for this example at this time, including the following.

o Datatype: The datatype for country name is "CHARAGCJTER VARYING" and the datatype source is|"ANSI
ISO SQL."

e Maximum characters: Based on prior research(Subclause 6.2.1), the known maximum length for this
value domain is 44.

e Format: There is no required format for.this character string.

e VD Origin: The standard from which the permissible values are obtained is ISO 3166-1:1997, Cogles for
the representation of names of countries and their subdivisions — Part 1: Country codes.

e Identifier: {RAI} 5678:1.

6.2.5 Representation.Class
The representation-Class "Name" is selected from previously registered values for representation clasg (each

of which has its-6wn administration record). For this example, the representation qualifier of "Short" should
also be recorded to distinguish the name from the long English-language name in ISO 3166.

6.2.6 “ldentification and naming the data element

Names do not identify a data element. ISO/IEC 11179-5 requires that data elements be identified |with a
unique identifier and designated with one or more names, recorded in context.

6.2.6.1 Identification

Assign a unique identifier to the data element for short English-language country name, as described in
Annex B for the identification of data elements. In the registry for this example, a unique date element
identifier and version identifier (DI:VI = 20903:1) are assigned at the time of registry. The identifier is preceded
by the identifier for registration authority, as described in Annex B of this document. For this example, the
registration authority identifier is represented as {RAIl}. An automated process usually assigns identification
numbers when a record is created, including the RAI for which it has been recorded. The IRDI for this
example data element is designated as {RAI} 20903 :1.
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6.2.6.2 Name context and naming convention

ISO/IEC 11179-5 describes the naming of data elements. Annex B gives examples of name contexts and
naming conventions. For this International Standard data element, the name is derived from the naming
convention that determines the name context "Registry." It is derived based on the example naming
convention provided in Annex B and summarized as follows.

e Scope: The scope of this example naming convention is Registry Name.

e A

e S

Iithority: The authority for this example is the Environmental Data Registry.

bmantic Rules: Names shall include an object and a property, where appropriate. Qualifiers shall“be

uged to differentiate between names that would otherwise be the same. The representation class term

shall be included as the last term in the name.

e Lgxical Rules: A data element name shall have a maximum of 100 alphanumericcharacters. The

la
e N

6.2.6.3

Using
The c(
stored
repres|
the ng
"Englis
for thig

hguage of the registry shall be English.

bme Uniqueness: Names shall be unique within this context for a particular registration authority.

Name the data element

the above naming convention, the name for this data element is entered with the context of "Registry."
nvention specifies that the name should include the object "Country”, to indicate the data values to be
in the data element. The name, according to this registry's naming convention, should also include the
entation for the concept, in this example "Name." For this_particular example, it is necessary to qualify
me, since there are four value domains of country names in the ISO 3166 standard. The property
h-language" and qualifier "short" are appropriate to thiss\example. The name that has been formulated
data element, therefore, is "ISO English-Language:Country Short Name."

Other metadata attributes

Examples of other metadata attributes that can’ be recorded at this time are described in the following

6.2.7
paragf
e S
dq
D
e |Id
F
D
st

aphs.

blect the example for this data element. The example must be one of the permissible values in the value
main.

ta Element Example: China

entify the origin for\this data element as the standard from which the permissible values are obtained.
br this example, the/origin of the data element is the same as the origin of the value domain.

bta Element’Origin: 1SO 3166-1:1997, Codes for the representation of names of countries and their
bdivisions ~— Part 1: Country codes

e R

bcord, any explanatory comments not included in the definition that might provide additional information

alpout' the data element.

Data Element Explanatory Comment: This data element is included in the mailing address standard.

e Enter the name of the submitting organization, which is the organization that submitted the data element

fo

r registration.

Submitting Organization: Office of Information Collection
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e Record the name or title of the organization or other contact assigned the responsibility for monitoring and

maintaining the data element as the stewardship contact.
Stewardship Contact: Geopolitical Data Administrator

Administrative metadata, such as Creation Date is recorded or captured automatically by the system
applicable. Other administrative data may be entered manually.

628 Dataelement concept

where

Identification of the data element concept, as described in Subclause 6.1.8 is based on the data e
name and definition, without the representation. The concept represented in the data element "Short E
Language Country Name" is "Country Identifier," defined as "An identifier for a primary geopolitical e
the world." This concept can be represented by all seven of the names and codes included_in ISO 316
name and definition of a data element concept are recorded in context, in the same mannrer as the nan

ement
nglish-
ntity of
6. The
he and

definition of a data element. The context of the data element concept name and definition in this example is

“Registry.”

The object class and property of the data element concept can be enteréd,at this time, with qual
appropriate. For Country Identifier, the object class is recorded as "Country’~and the property as "lde

fiers if
htifier."

Data element concept is an administration record, as are object classgand property. Administrative data are

required for each of these items, including name and definition, as déscribed above, and the dates wh
items were created in the registry. The creation date is generally assigned by application software, cg
from the system date.

The conceptual domain is a set of possible valid value meanings of an administered data item concept,
representation in a registry shall be independent of (and shall not constrain) their representation
corresponding value domain. The conceptual domain*that contains value meanings related to the ide

en the
ptured

whose
in any
ntity of

countries of the world is named "Countries of the World." It is defined as "The primary geopolitical enfjties of

the world." The value meanings associated with this conceptual domain are defined as "The ¢
geopolitical entity of the world known as <cotntry name>," where <country name> is one of the ¢
names listed in ISO 3166. Each value meaning is identified by its own value meaning identifier (VMI
each is entered into the registry with the, date when that value meaning became valid for the con
domain in its particular registry. In this example the date for each value meaning is set arbitrarily to J
10, 1997, the date when the standard became official. End dates will also be entered, whenever 3
meaning becomes invalid within the'registry (e.g., when a registry is updated to reflect a change to the
of that value meaning description).

6.2.9 Classification

The following paragraphs provide examples of types of classification by which this example data e
might be classified.

¢ Identify_one or more keywords, where the keyword is a name or subject matter descriptor that will f3
grouping like data elements for retrieval.

Keyword: Country

rimary
ountry
D) and
eptual
anuary
value
usage

ement

cilitate

s Group SO Engiish-tanguage Country Short Name with simitar data etements according to conc

translation or by general subject matter.

ept for

Concept group: Country Identifiers, where other data elements in the group might include the other six

representations for "country identifiers."

Subject group: Geopolitical Entities, where other data elements in the group might include suc
elements as state or province name, county name, and city name.

© ISO/IEC 2003 — Al rights reserved
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e One or more real world objects that identify this data element can be recorded at this time.

Object Class: Country

o Identify the abstraction layer of this data element:

Layer of Abstraction Type: Generalization

6.2.10

When

all of the mandatory metadata attributes have been entered for this data element, it is assigned-the

registrption status of "Recorded" and the administrative status of "In Quality Review." Refer to Annex|B for

descri

ptions of registration and administrative statuses. Because the data element was identified> by an

Interngtional Standard, and it is expected to be the preferred data element for representing ceuntry name

within
"Final'

the example registry, the registration status will be updated to "Standard" with administfative status of
, after the necessary quality review has been completed.

The I90/IEC 11179-3 metamodel requires that both registration status and administrative ‘status be recorded

for all
admin

administration records. When all of the mandatory metadata attributes have_been entered for these
stration records, it is assigned the registration status of "Recorded" and the ‘administrative status of "In

Quality Review." The descriptions of registration and administrative statuses in Annex B apply to all

admin

stration records. Because the data element concept in this example .was identified by an International

Standard, the registration statuses will be updated to "Standard" with administrative statuses to "Final", after

the ne

6.2.11

Other
can al
eleme
eleme
world.
entitie
have

eleme

6.2.12

The m
name

Cessary quality reviews have been completed.

Other names and codes from ISO 3166

hames, i.e., full English names, and French names (both short and full), and all codes from ISO 3166
50 be registered with their individual value domaing{representation, data element definitions, and data
nt names and definitions. All of the data elements associated with 1ISO 3166 share the same data
nt concept (i.e., Country Identifier, defined ag;"An identifier for a primary geopolitical entity of the
) and the same conceptual domain (i.e., Countries of the World, defined as "The primary geopolitical
5 of the world."). All of the ISO 3166 dataselements share the same value meanings. They do, however,
Jifferent sets of permissible values dssociated with the value meanings, depending upon the data
nt, its representation, and its value demain.

Summary of metadata attributes

etadata attributes that have/been assigned to this data element, i.e., the English-language country short
identified by the ISQ 3166:1997 standard, are summarized in the following table and in the first

metadpta column of TableZ? of Annex A. A crosswalk of metadata attribute names used in this Technical
Report to the actual ISO/IEC 11179-3 metamodel is provided in Annex C.
Me‘adata Attribute Name ISO 3166, Enumerated

1 Dlata Element Definition

Dt:‘a Element (DE) Registry

Defifnition-Context

DE Definition The short, ISO-recognized name of a country, represented in the English

language.

2 |Permissible Values and Value Domain

Permissible Values All English-language short country names from ISO 3166, matched with
(each PV) value meanings. ( recorded as: Afghanistan, Albania,...., Zimbabwe)

PV Begin Date (each PV) (19970110

PV End Date (each PV) |(Not applicable)
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Metadata Attribute Name ISO 3166, Enumerated
Value Domain (VD) Registry
Context
VD Name ISO English-Language Country Short Names
VD Definition All short, ISO-recognized English-language names of all countries.
VD Description (Not applicable)
VD Item Identifier {RAI} 5678:1
Datatype CHARACTER VARYING
Datatype ANSI ISO SQL
Schemal/Source
Maximum Characters 44
Format (Not applicable)
Unit of Measure (Not applicable)
Precision (Not applicable)
VD Origin ISO 3166-1:1997
VD Explanatory The value domain includes only the'subset of ISO 3166 names that
Comment designate countries; it does notinclude names of territories.

3 |Representation Class Item

Representation Class Name
Representation Class Short
Qualifier

4 |Data Element Name and Identifier

DE Name Context Registry
DE Name ISO(English-Language Country Short Name
DE Identifier {RAI} 209033:1
5 |Other Data Element Attributes
DE Example China
DE Origin ISO 3166-1:1997, Codes for the representation of names of countries gnd
their subdivisions -- Part 1: Country codes
DE Explanatory This data element is included in the mailing address standard.
Comment

Submitting organization |Office of Information Collection

Stewardship Contact Geopolitical Data Administrator

6 [Data Element Concept and Conceptual Domain

Data Element Concept Registry
(DEC) Context

DEC Name Country Identifier
DEC Definition An identifier for a primary geopolitical entity of the world.
Object Class Country

Object Class Qualifier (Not applicable)
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Metadata Attribute Name ISO 3166, Enumerated

Property Identifier

Property Qualifier (Not applicable)

DEC Item Identifier {RAI}12345:1

Conceptual Domain (CD) | Registry

Context

Cp Name Countries of the World

CPp Definition The primary geopolitical entities of the world.

CP Item Identifier {RAI} 2468:1

CD Origin ISO 3166:1

x I;Je Meaning (for each | The primary geopolitical entity known as <China>

vtﬁ Begin Date (for each |19970110

VM)

Vt: End date (for each (Not applicable)

VM)

xm)ldentifier (for each <Assigned by system as 1001...1230:,one’to each VM>
7 |Classification Type Classification Values for Classification Type

Examples

Keyword Country

Group Geopolitical Entities, Ceuntry Identifiers

OPject Country

Ltyer of Abstraction Generalization

Type
8 RLgistration and Administrative Status

DE Registration Status |Standard

DE Administrative Binal

Status

VD Registration Status | Standard

VD Administrative Final

Status

DEC Registration Status |Standard

DEC/Administrative Final

Status

CD Registration Status |Standard

CD Administrative Final
Status
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6.3 Application system data element development examples

Application data elements are data elements that are used for a particular application. For this report, an
application data element, such as is found in a computer system application, has been identified as an
example for data registration. Data elements used in computer systems are associated with an entity (e.g.,
table) and might be identified with a qualifier. The country name attribute in the mailing address entity has
been selected from an information management system that contains data about facilities (i.e., the Facility
Data System). This data element was selected to illustrate the relationship between an application data
element and a standard data element with the same data values. It also illustrates how a well-defined data

element might differ from one that is identified from a computer application system. The methodology is the
same as that described in Subclause 6.1. It should be noted that many computer application systems-¢ontain
metadata that is incomplete. Often, only the data element name, the data type and the field length-are known
about a data element. Where the data element can reuse domain and conceptual information”basefl on a
standard data element, as in this example, the data element can be registered as Recorded. Many data
elements, however, must be registered as Incomplete, and all metadata attributes identified in the madel as
Mandatory, might never be complete.

The table in Subclause 6.3.12 contains a summary of all the metadata for the application data element
described in this report.

6.3.1 Understanding the data element

The application data element for country code, used in a mailing address, must be capable of being usgd on a
mail piece for delivery of mail to any country throughout the world*The country must be represented in such a
way that it is easily read and conforms to a known identifier for that country. Therefore, authoritative names of
all countries must be included in the value domain. The name'must be of a length that will fit on one ling of the
address block.

6.3.2 Content research

The United States Postal Service mailing address standard requires that the country name be included|as the
last line of a mail piece. Before a data element for the mailing address country name is registered, the registry
for the registration authority is examined o determine if there is a data element, value domain or pernjissible
values, or data element concept and conceptual domain that might be reused in attributing this data element.

A search of the registry will find that a standard data element has been registered, based on the Interngtional
Standard ISO 3166. The standard data element is not specific enough to describe the application of the data
element to a mailing address entity. The appropriate value domain for country name to be used in a mailing
address, however, should be the short name from the ISO 3166 standard. All value domain information for this
application data element{i.e., country name used in a mailing address) is the same as for the ISO standard
Short English-Languiage Country Name, described in Subclause 6.2, and the conceptual domain for thjs data
element is the same. Therefore, the data element will be registered, reusing the conceptual domajin and
permissible values from the standard data element.

6.3.3 _Data element definition

The definition for the country name attribute in the mailing address entity is formulated according to the rules
and guidelines listed in ISO/IEC 11179-4. The rules and guidelines are provided in Annex B of this Teghnical

Report, with additional examples that will provide assistance In formulating the defnition. Because this data
element has been submitted through a computer application system (i.e., the Facility Data System), the
definition provided by the application system is retained, identified by its context. In this instance, the context
is the system name, according to the naming convention for that system. Name Context for this application
data element is described in Subclause 6.3.6.2. Definitions may be entered into the registry in conjunction with
the context used for the data element name. The definition with the context for the Facility Data System is
"The name of a country where the addressee is located." The Registry name context definition includes the
concepts for country identifier, mailing address, and representation. The rules and guidelines specified in
ISO/IEC 11179-4 are used to formulate the data element definition as "The name of the country where a mail
piece is delivered."
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6.3.4 Permissible values and value domain

The permissible values for a data element are determined by the value domain. The application data element
for mailing address country name uses the same permissible values as the standard data element for English-
language short country names listed in the ISO 3166 standard (e.g., Afghanistan, Albania, ....... , Zimbabwe).
The scope of the permissible values for this data element includes the short English-language name for all
countries. The registration authority has determined that this data element is represented by the same value
domain as exists for the data element {RAI} 209033:1, ISO English-Language Country Short Name. It is not
necessary to record additional permissible values or other value domain information for this data element,

since Yalue domain {RAI} 5678:1 is being reused.

6.3.5 | Representation Class
The rgpresentation class "Name" is selected from the representation class administration recordy For this

example, the representation qualifier of "Short" should also be recorded to distinguish the name from the long
English-language name in ISO 3166.

6.3.6 | Identify and name the data element

Name$ do not identify a data element. ISO/IEC 11179-5 requires that data elements be identified with a
uniqug identifier and designated with one or more names, recorded in context.

6.3.6.1 Identification
For this example, the data element for the country name used in a-mailing address is assigned a unique data

identifier (DI) and version identifier (V1) (5394:1) by the computer application software when it is entered into
the registry. The Registration Authority for this data element in.this ' example is represented as {RAI}.

6.3.6.2 Name context and naming convention

In this|example, the data element is assigned two names, each with its own context. First is the system name
context, since this data element was identified as being part of an application system, and retention of the
name |used by the system is valuable for documenting the system. The naming convention that has been
established for the system name context, i.eq the "Facility Data System" context, is as follows.

e Sqope: The scope of this example naming convention is application data elements in the Facility Data
System.

e Adthority: The authority for this example is the Environmental Data Registry

e Sgmantic Rules: Names shall be the same as those used by the application software, using the
convention of EntityyName.Attribute Name (i.e., table name.column name).

e Lexical RulesX A data element name shall have a maximum of 200 alphanumeric characters. The
lamguage.of.the registry shall be English.

e Name, ‘Uniqueness: Names shall be unique within a registration authority for the entity/attribute

re EY ISP TR
Clatorstp:

The second name to be assigned to this data element has the context "Registry.” It follows the naming
convention for registry name context, as described in Annex B.

e Scope: The scope of this example naming convention is Registry Name.

e Authority: The authority for this example is the Environmental Data Registry.
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e Semantic Rules: Names shall include an object and a property, where appropriate. Qualifiers shall be

used to differentiate between names that would otherwise be the same. The representation clas
shall always be included as the last term in the name.

s term

e Lexical Rules: A data element name shall have a maximum of 100 alphanumeric characters. The
language of the registry shall be English. There are no controlled word lists for naming application data

elements.

e Name Uniqueness: Names shall be unigue within a name context for a particular registration author

ty.

6.3.6.3 Name the data element

When documenting an application system, it is important to know the name of the system and the e
which the data element exists as an attribute. This data element is assigned a name forithe context "
Data System." It is also valuable to know the name of the attribute in that system..For this examp
system name is Facility Data System, which is documented in the registry as a system. The name
attribute in the system is Country_Name, and the entity name is Mailing_Address.Therefore, the data e
name for the context Facility Data System is Mailing_Address.Country_Name.

The data element name with Registry as its context should identify the data values to be contained
value domain (i.e., country) and the entity (i.e., address) associated (with the data element. It shou
include the representation term. The representation is the same as forthe ISO standard data element.

application data element (e.g., country name in a mailing address:entity) the entity is "address" quali
"mailing." The qualifier is appropriate, since the registry might also have an application data eleme
designates the country name in a geographic (i.e., physical location) address entity. The qualifier is nee
discriminate between the country name in mailing and geographic addresses. The guidelines descr
Subclause 6.1.6 should be followed. The Registry name. of this data element, based on ISO/IEC 1
guidelines is "Mailing Address Country Name."

6.3.7 Other metadata attributes

Other metadata attributes that can be recorded at this time are the following.

e Select the example for this data element; it must be one of the permissible values in the value domd
Data Element Example: Denmark

¢ Identify the origin for this data element as the standard from which the permissible values are obtain
Data Element Ofigin: Facility Data System

e Record any. hotes or comments that might provide additional information about the data element
not included'in the definition.

Data Element Explanatory Comment: The country name is always located as the last line of a mai
for. international mailings.

ntity in
Facility
le, the
of the
ement

in the
d also
For the
fied by
nt that
ded to
bed in
1179-5

in.

ed.

that is

piece

¢_/ Enter the name of the submitting organization, which is the Office that submitted the data elem

ent for

registration.

Submitting Organization: Office of Enforcement and Compliance Assurance

e Record the name of the individual or organization assigned the responsibility for monitoring and

maintaining the data element as the stewardship contact.

Stewardship Contact: Facility Data Systems Hot Line
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Other administrative metadata, such as Creation Date are recorded or captured automatically by the system
where applicable. Other administrative data may be entered manually.

6.3.8 Data element concept

The data element concept for this data element includes the object class (entity) of address, as well as the
property of being a country identifier. It does not include the qualifier for "mailing.” This data element concept
is not the same as the concept for the standard Country Short Name data element, which is limited to the
concept_of country identifier, The name of this data element concept, following the guidelines described in

Subclguse 6.1.8, is "Address Country Identifier" and the data element concept definition is "An identifier for an
addregs of a primary geopolitical entity of the world." This data element concept could be reused for other
addregs country identifiers, such as a geographic address country name, a geographic country code, of jother
representations and data element qualifiers. This is a new data element concept, and it requires that
admin|strative data be recorded for this item.

The conceptual domain for this application data element is the conceptual domain for all the'countries of the
world. [It uses the same value meanings and the same permissible values as the standard data element for
country name. Therefore it reuses the conceptual domain (CD ID 2468:1) and the value.demain (5678:1) that
were gstablished for the standard data element, ISO English-Language Short Name ({RAI} 209033:1),
described in Subclause 6.2.

6.3.9 | Classification

This data element might be classified by source or according to one’ormore of the following classification
schemes.

e |dentify one or more keywords, where the keyword is a name-or subject matter descriptor that will facilitate
grouping similar data elements for retrieval.

Keyword: Country, Mailing Address

e Group the mailing address country name with similar data elements according to concept for translation or
bylgeneral subject matter.

Subject group: Mailing Address, which-might include such data elements as street address name, city
name, and postal code.

¢ One or more real world objects that identify this data element can be identified at this time.
Opject Class: Country, Maijling Address
o Identify the abstraction layer(s) of this data element:

Layer of Abstraction Type: Specification; Decomposition

6.3.10| Registration and administrative status information

When |all-of the mandatory metadata attributes have been entered for this data element, it is assigned the

registration status of "Recorded" and the administrative status of "In Quality Review." This data element was
identified by an application, and so it often would not be completely attributed. This particular application data
element, however, has been completed by reusing the value domain, permissible values, and conceptual
domain of a standard data element, and so can be entered with a registration status of Recorded. The reused
value domain and conceptual domain have been assigned the registration statuses of "Standard" and
administrative statuses of "Final," as described in Subclause 6.2.10.
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6.3.11 Related data elements

Data elements related to this application data element for Country Name are other data elements that are
used in the mailing address entity. This includes such data elements as street name or other delivery point,

city or other jurisdictional name, state or province name or code, and ZIP+4 code or other international postal
code. None of these share the same value domains, conceptual domains, or permissible values. The data
elements, however, can be classified as a group that make up the Mailing Address entity.
6.3.12 Summary of metadata attributes
The following table contains a summary of the values assigned to the metadata attributes in the\preceding
paragraphs of Subclause 6.3. Annex A also contains this metadata in the second metadata column-in Tpble 1.
A crosswalk of metadata attribute names used in this Technical Report to the actual ISO/IEC 1{1179-3
metamodel is provided in Annex C.
Metadata Attribute Name Application System

1 |Data Element Definition

Data Element (DE) Registry Facility Data System

Definition Context

DE Definition The name of the country where a The name of a country where the

mail piece is delivered. addressee is located.

2 |Permissible Values and Value Domain

Permissible Values All English-language shart\.country names from ISO 3166, matched with

(each PV) value meanings. (recorded as: Afghanistan, Albania,....., Zimbabwe)

PV Begin Date (each PV) |19970110

PV End Date (each PV) |(Not applicable)

Value Domain (VD) Registry

Context

VD Name ISO English-Language Country Short Names

VD Definition Albshort, ISO-recognized English-language names of all countries.

VD Description (Not applicable)

VD Item Identifier {RAI} 5678:1

Datatype CHARACTER VARYING

Datatype ANSI ISO SQL

SchemalSource

Maximum Characters 44

Foermat (Not applicable)

Unit of Measure (Not applicable)

Precision (Not applicable)

VD Origin ISO 3166-1:1997

VD Explanatory The value domain includes only the subset of names that designate

Comment countries; it does not include names of territories.
3 |Representation Class ltem

Representation Class Name
© ISO/IEC 2003 — Al rights reserved 23


https://standardsiso.com/api/?name=602c88d255b095f5709168de98f50397

ISO/IEC TR 20943-1:2003(E)

Metadata Attribute Name

Application System

Representation Class
Qualifier

Short

Data Element Name and Identifier

DE Name Context

Registry Facility Data System

DE Name Mailing Address Country Name Mailing_Address.Country_Name
DE Identifier {RAI} 5394:1
Other Data Element Attributes

E Example Denmark

E Origin Application system

E Explanatory
bmment

This data element is required for delivery of mail outside the ¢country of
origin.

D
D
D
Cc
S

vbmitting organization

Office of Enforcement and Compliance Assurance

S*ewardship Contact

Facility Data Systems Administrator

D{ata Element Concept and Conceptual Domain

Dlata Element Concept

Registry

VM)

(DEC) Context

DEC Name Address Country Identifier

DEC Definition An identifier for a primary geopolitical entity of the world that indicates a
mailing address.

Object Class Address

Object Class Qualifier (Not applicable)

Property Identifier

Property Qualifier Country

DEC Item Identifier {RAI}12468:1

Conceptual Domain (CD) |Registry

Context

CD Name Countries of the World

CD Definition The primary geopolitical entities of the world.

CD Item Identifier {RAI} 2468:1

CD Origin ISO 3166:1

Value,Meaning (for each |The primary geopolitical entity known as <China>

VIIVI Begin Date {for each
VM)

19970110

VM End Date (for each
VM)

(Not applicable)

VM Identifier (for each
VM)

<Assigned by system as 1001...1230: one to each VM>

Classification Type

Classification Values for Classification Type

Examples

24
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Metadata Attribute Name Application System
Keyword Country, Address., Mailing
Group Mailing Address
Object Address, Country
Layer of Abstraction Specialization
Type

8 |[Registration and Administrative Status

DE Registration Status |Recorded

DE Administrative Status |In Quality Review
VD Registration Status | Standard

VD Administrative Status |Final

DEC Registration Status |Recorded

DEC Administrative In Quality Review
Status

CD Registration Status |Standard

CD Administrative Final

Status

6.4 Example of International Standard with non-enumerated domain

This clause provides a specific example of the registration of a data element from an International Stgndard,
where the possible valid values are not. enumerated, but must be determined by a procedur¢. The
International Organization for Standardization (ISO) 6709:1983 (E), Standard representation of Iatitude,
longitude and altitude for geographic pointiocations, is used as the source for this example.

The table in Subclause 6.4.12 contains all of the metadata attributes recorded for the non-enumerated data
element from an International Standard.

6.4.1 Understanding the data element

Latitude is a measure)of the angular distance on a meridian north or south of the equator. The standard
provides for a variable format and more than one representation for recording the latitude measure: degrees
and decimal degfees, and sexagesimal (i.e., degrees, minutes, and seconds). The standard also includes
more than one/representation and format for longitude, and a flexible format for altitude. In addition, a
standard format for data transfer is included in the standard.

Although new technology and new tools (e.g. Global Positioning System [GPS]) and analytical and mppping
software have caused some geographic information specialists to prefer the measurement of logational
coordinates in degrees and decimal degrees, many organizations continue to measure latitude and longitude

in degrees, minutes, and seconds. Therefore, the registrafion authority of the registry in this example, has
determined a need to register a data element for latitude measured in degrees, minutes, and seconds.
According to the standard, the placement of the decimal point indicates the transition from degrees to
sexagesimal measures. Examples of data in the standard include sexagesimal latitudes that are measured to
a range of one or two decimal places for seconds. The standard, however, does not limit the precision, but
requires only that the number of decimal places indicate the precision of the measurement. The registration
authority for this example requires that latitude be recorded up to 5 decimal positions, where it can be
measured to that level of precision.

Latitude values are measured in a range of 0 (on the equator) to 90 degrees. Minutes and seconds each are
measured in a range of 60 degrees (0 to 59). Latitude values on or North of the equator are recorded as
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positive numbers; those South of the equator are negative. Where latitude degrees are measured in single
digit, they must be recorded with a preceding zero. For data transfer, latitude measures must be preceded by
the directional symbol (+ or -), and they must include decimal point, where the measurement includes decimal
seconds. In data transfer, latitude always precedes longitude, which precedes altitude. The latitude and
longitude must be expressed in the same format style and to the same precision (indicated by the number of
decimal positions). There are no separators between the latitude, longitude, and altitude; the directional
symbol serves as a separator for the data element values.

6.4.2 Content research

ISO 19111, Spatial referencing by coordinates, describes the data required to define 1-, 2-, and 3-dimensional
coordipate reference systems. The coordinate reference system must be fully defined for a position to”"be
unamfliguous. Knowledge of the reference system is necessary to determine if coordinate points are
compdrable. The standard does not, however, provide information about representation of the ,coordinates.
ISO/TC 211/ WG 3, the workgroup that is currently revising ISO 15046, has expressed an interest in revising
(ISO) 6709:1983 (E), Standard representation of latitude, longitude and altitude for geographic.point locations.
Becauge of TC211’s interest in ISO 6709, and their current work on the closely related standard, ISO 15046, it
seemq likely that 1ISO 6709 will soon be reviewed and updated if needed. Therefére, ISO 6709 seems
appropriate to be identified as a standard data element for latitude measure where latitude is measured as
sexagesimal (i.e., in degrees, minutes, and seconds).

ch of the registry in our example reveals about 40 data elements related-to latitude measure. One, an
standard in the example registry for latitude, measured in degrees.and decimal degrees, is compliant
ISO 6709 data element for degrees. None of the other data eleménts has the potential for compliance
with I§O 6709 for sexagesimal measure of latitude. The other latitude-data elements in the registry have been
assigned the registration status of incomplete, and many data elements are qualified (e.g., latitude where a
facility|is located, latitude of a smokestack). For the purpose of this example, none have the potential for being
modified to meet the requirements of the 1ISO 6709 standard forrlatitude, measured in degrees, minutes, and
secongls.

Therefore, in this example, the ISO 6709 latitude, sexagesimal measure, is selected for registration as a new
data element.

6.4.3 | Data element definition

The data element definition is formulated_according to the rules and guidelines described in Annex B, based
on ISQ/IEC 11179-4. The rules require that a data element definition be unique within a registration authority,
so thg unit of measure has beep-included in the definition as "The sexagesimal measure of the angular
distange on a meridian north or-south of the equator." Including the unit of measure in the definition
distinguishes the data element from the existing standard for latitude in the example registry. That standard
data element is defined simply as "The measure of the angular distance on a meridian north or south of the
equatqr." The definition—is~singular, because it refers to only one instance of the data value. Note that
ISO 6709 does not include a definition for latitude.

6.4.4 | Permissible values and value domain

ISO 6709,is‘an International Standard that does not list specific values that are valid for the data element; the
measyré-of latitude is a non-enumerated domain. There are no stored permissible values in a registry for non-

enumerated dommrains. A description of the data vatues fora on=enumerateddornmrai is Tequired. The vatues
that are permissible for the ISO 6709 sexagesimal latitude data element are those values that conform to the
description of the value domain and the attributes for datatype, unit of measure, and precision. The value
domain name for sexagesimal latitude is “Sexagesimal Measures of Latitude,” and the value domain
definitions is "All sexagesimal measures of the distance of an angle north or south of the equator." This non-
enumerated domain can be described as " Latitude measure on or north of the equator is positive; latitude
measure south of the equator is negative. The range limit for degrees is 0-90, for minutes is 0-59, and for
seconds is 0-59." By including the unit of measure in the definition, the value domain is distinguished from the
value domain definition for latitude measured in degrees. The definition is plural, because it includes all
possible measurements of latitude determined by this type of measurement.
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Value domain information is recorded for this non-enumerated value domain. The ISO/IEC 11179-3
metamodel provides for the collection of administrative data for value domains.

Other value domain attributes for this example include the following.
e Item Identifier: A system generated identifier for the value domain and its version identifier.

e Name: Sexagesimal Measures of Latitude.

e Definition: All sexagesimal measures of the distance of an angle north or south of the equator.

o Description: Latitude measure on or north of the equator is positive; latitude measure south‘of the gquator
is negative. The range limit for degrees is 0-90, for minutes is 0-59, and for seconds is 0-59.

e Datatype: The datatype for latitude measure is "alphanumeric” to explicitly include @hé directional $ymbol
and decimal point, where appropriate.

e Datatype schema/source: ANSI ISO SQL

e Maximum characters: The maximum field length for sexagesimal latitude is 13 (+/- DDMMSS.ssgss), to
accommodate up to five decimal places for seconds.

e Format: +/-DDMMSS to +/-DDMMSS.SSSSS.
e Unit of Measure: Latitude for this example is measured.if_ sexagesimal units.

e Precision: The number of decimal places recorded indicates the precision of the measure.

6.4.5 Representation Class
The representation class "Measure" is sele¢ted for this data element from the administration record for

representation class. The representation-class qualifier "Sexagesimal" is assigned to this data element to
distinguish the data element from one where the representation is "Degree."

6.4.6 Identifying and naming the data element

ISO/IEC 11179-5 requires, that data elements be identified with a unique identifier and designated with |one or
more names, recorded in context.

6.4.6.1 Identifiers

A unique identifier is required for the latitude data element. For the registration authority in this example, the
data element identifier and version identifier (DI:VI = 312345:1) are assigned automatically by the registry
software. The IRDI for this example data element is {RAI} 312345 :1.

6.4.6.12 Name context and naming convention

For this ISO standard data element, the name is assigned with the context of "Registry," using the naming
convention described in the example in Annex B, summarized as follows.

e Scope: The scope of this example naming convention is Registry Name.
e Authority: The authority for this example is the Environmental Data Registry.
e Semantic Rules: Names shall include an object class and a property, where appropriate. Qualifiers shall

be used to differentiate between names that would otherwise be the same. The representation class term
shall be included as the last term in the name.
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Lexical Rules: A data element name shall have a maximum of 100 alphanumeric characters. The
language of the registry shall be English.

Name Uniqueness: Names shall be unique within a context for a particular registration authority.

6.4.6.3 Name the data element

Using the above namlng conventlon the name |s entered W|th the context of "Reglstry The convention

requirment in ISO/IEC 11179-5 that data element names be unlque in a registry. However the naming
convention used in this example specifies that names must be unique within a context for a partictlar
registrption authority. It is advisable to use a qualifier in the data element name to differentiate between data
elemepts that might otherwise have the same name. The name includes the object (latitude) and the
representation (measure). For this example, the name of the latitude data element will carfyythe qualifier
"sexagesimal” as a discriminator. The name that has been derived for the latitude data element is "Latitude
Sexagesimal Measure."

6.4.7 | Other metadata attributes

Other metadata attributes that can be recorded at this time are the following.

Provide an example of the data value that conforms to the description in the value domain, and to the
datatype and other value domain attributes for this data element.

Data Element Example: +674532 and +674531.85435
Record the origin of this data element as the standard where the data element was identified.

Data Element Origin: 1SO 6709:1983 (E), Standard, representation of latitude, longitude and altitude for
geographic point locations.

Record explanatory comments that contain-additional information about the data element that is not
appropriate for the definition.

Data Element Explanatory Comment:“Latitude sexagesimal converts to latitude degrees by the following
formula: seconds/60 = minutes;.decimal minutes/60 = decimal degrees.

List the organization that submitted the data element for registration as the submitting organization.
Submitting Organization! Office of Information Collection

The organization.-or individual that has responsibility for maintaining and updating the data element is
recorded as the-stewardship contact for that data element.

S{ewardship Contact: Geographic Information Systems Administrator

Adminjstrative metadata, such as Creation Date are recorded or captured automatically by the system where
applicable. Other administrative data may be entered manually.

6.4.8 Data element concept

The methodology to be used for deriving a data element concept is described in Subclause 6.1.8 and Annex B
of this Technical Report. Latitude is a distance measure, where measure is its representation. The data
element concept for latitude measure is "Latitude Distance" with the definition, "A measure of the angular
distance of a point on the surface of the earth north or south of the equator." Note that this concept definition
incorporates the term "measure," which is a representation term. The concept of latitude, however, is the
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measure of a distance. Therefore, it is appropriate in this instance to use the term measure when defin
concept. A data element concept is the data element without representation.

ing the

Administrative information must be collected about a data element concept. Therefore, both name and
definition are recorded in context, which for this example is the context of the Registry (i.e., the rules that have

been established by the registration authority for this example registry).

Both object classes and properties may be stored for data element concepts. For this example, Latitude is

recorded as the object class and Distance as its property. No qualifiers are recorded.

A conceptual domain is a set of possible value meanings for a data element concept. The value meani
this conceptual domain, however, are not enumerated. For non-enumerated domains, such-as |
distance measure, the value meanings are not explicitly identified. The conceptual domainior“the L
Distance data element concept is the implied repository of all latitudes that mark positions-on the ear
relation to the equator. The value meanings could be defined as "The distance measure*of a point n
south of the equator that is <value>." No explicit value meanings are stored in_the”registry for |
coordinates.

Recording of administrative information about conceptual domains is required-according to the metamo
administered conceptual domain has the advantage of being maintained, «with’ identification of the so
the information. This is especially appropriate where there is a possijblity“that the domain will be r
Names and definitions have been assigned to the conceptual domain, and the conceptual domain is
as an administration record. The name of the conceptual domain is *Measures of Latitude" and the de
of the conceptual domain is "All latitude measures of points north orysouth of the equator.”

6.4.9 Classification

hgs for
atitude
atitude
th with
prth or
atitude

del. An
irce of
eused.
reated
finition

This data element might be classified according to a source or by one or more of the following classification

schemes.

¢ Identify one or more keywords, where the keyword is a name or subject matter descriptor that will f3
grouping like data elements for retrieval:

Keyword: Latitude, Horizontal Coordinate, Spatial

e Group Latitiude Sexagesimal Measure with similar data elements for translation or by general
matter.

Subject group: Geographic Point Location.

e One or more realworld objects that identify this data element can be identified at this time.
Object Class: Latitude

o Identify the abstraction layer of this data element:

kayer of Abstraction Type: Generalization

cilitate

subject
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6.4.10

When

Registration and administrative status informaiton

all of the mandatory metadata attributes have been entered for this data element, it is assigned the

registration status of "Recorded" and the administrative status of "In Quality Review." This data element was

identifi

ed in an International Standard, and so would soon be updated to reflect a higher status of the data

element. The data element, however, would not be expected to be assigned the status of "Standard." The

data e

lement is not expected to become the preferred representation for latitude measure, since geographic

information specialists prefer that latitude and longitude be recorded in degrees. Therefore, after quality
review has been completed, the data element will be assigned the registration status of "Certified" with an
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strative status of "No further action.”

etamodel requires that both registration status and administrative status also be recorded for,'data
nt concept. The descriptions of registration and administrative statuses in Annex B also apply.to“data
nt concepts. When all of the mandatory metadata attributes have been entered for this data’ element
pt, it is assigned the registration status of "Recorded" and the administrative status ofx"In Quality
v." Because the data element concept and its associated conceptual domain in this“example were
ed by an International Standard, the registration status will be updated to "Standard” with administrative
to "Final" for both, after the necessary quality reviews have been completed. The value domain for
psimal measure is based on the ISO 6709 standard, and is expected to beceme the standard value
n for sexagesimal latitude. Therefore, the registration status is assigned the yvalue of "Standard" and the
strative status of "Final."

Other data elements in ISO 6709

09 identifies five data elements: sexagesimal latitude, degrees-latitude, sexagesimal longitude, degrees
de, and altitude. The different formats represented by the dnits of measure for latitude (i.e., degrees
bxagesimal) express representation (i.e., unit of measure). The two latitude data elements from
09 are translatable at the concept level, based on their Unit of measure representations. They share the
conceptual domain, because their implied value meanings are the same. Likewise, the longitude data
nts share a longitude data element concept and)conceptual domain, and longitude data can be
ted based on unit of measure conversions.

as the multiple data elements identified in, ISO 3166 share the same data element concept and the
conceptual domain, the data elements_identified in 1ISO 6709 do not share data element concepts and
btual domains. All three concepts: latitude, longitude, and altitude, are distance measures. Latitude,
er, is a north/south measure with réspect to the equator; longitude is an east/west measure with respect
brime meridian; and altitude is_a vertical measure with respect to a point of reference such as sea level.
as its own data element coneept and its own conceptual domain.

data elements do share classification. All can be classified as the group "Geographic Point Location."

Summary of metadata attributes

llowing tablexsummarizes the metadata attributes assigned to latitude sexagesimal measure in the
ing paragraphs in Subclause 6.4. The first column in Table 2 in Annex A also contains this metadata. A
alk of.metadata attribute names used in this Technical Report to the actual ISO/IEC 11179-3
odel is~provided in Annex C.

Metadata Attribute Name ISO 6709, Non-enumerated

1 Data Element Definition

Data Element (DE) Registry
Definition Context

DE Definition The sexagesimal measure of the angular distance of a position on the

earth on a meridian north or south of the equator.

2 |Permissible Values and Value Domain

30
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Metadata Attribute Name ISO 6709, Non-enumerated

Permissible Values (each |Measures of latitude in degrees, minutes, and seconds.

PV) (Informational only; not recorded for non-enumerated domains)

PV Begin Date (each PV) [(Not applicable for non-enumerated domains)

PV End Date (each PV) (Not applicable for non-enumerated domains)

Value Domain (VD) Reqistry

Context

VD Name Sexagesimal Measures of Latitude

VD Definition All sexagesimal measures of the distance of an angle north*or south| of

the equator.

VD Description Latitude measure on or north of the equator is positive, latitude meapure
south of the equator is negative. The range limit forrdegrees is 0-90,|for
minutes is 0-59, and for seconds is 0-59.

VD Item Identifier {RAI} 9876:1

Datatype CHARACTER VARYING

Datatype Schema/Source |[ANSIISO SQL

Maximum Characters 13

Format +/-DDMMSS to +/-DDMMSS.SSSSS
Unit of Measure Sexagesimal

Precision Number of decimal places recorded.
VD Origin ISO 6709

VD Explanatory Comment |(not applicable)

3 |Representation Class

Representation Class Measure
Representation Class Sexagesimal
Qualifier

4 |Data Element Name-and ldentifier

DE Name Context Registry
DE Name Latitude Sexagesimal Measure
DE Identifier {RAI} 312345:1
5 |Other Data Element Attributes
DE Example +674532 and +674531.85435
DE Origin ISO 6709-1983 (E), Standard representation of latitude, longitude and

altitude Tor geographic point locations.

DE Explanatory Comment |Latitude sexagesimal converts to latitude degrees by the following
formula: seconds/60 = minutes, decimal minutes/60 = decimal degrees.

Submitting organization Office of Information Collection

Stewardship Contact Geographic Information Systems Administrator

6 |Data Element Concept and Conceptual Domain
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Metadata Attribute Name

ISO 6709, Non-enumerated

Data Element Concept
(DEC) Context

Registry

DEC Name

Latitude Distance

DEC Definition

A measure of the angular distance of a point on the surface of the earth
north or south of the equator.

hject Ctass

tatitude

Dbject Class Qualifier

(Not applicable)

roperty

Distance

roperty Qualifier

(Not applicable)

)EC Item Identifier

{RAI} 23456:1

fonceptual Domain (CD) |Registry

fontext

tD Name Measures of Latitude

LD Definition All latitude measures of points north or south of the equator.
D Item Identifier {RAI} 2532:1

ED Origin ISO 6709

on-Enumerated CD
Jescription

Measures of latitude.

Not applicable for non-enumerated)

'M Begin Date (each VM)

Not applicable for nen*enumerated)

[M End Date (each VM)

Not applicable for‘hon-enumerated)

[M Identifier (each VM)

(
(
(
(

Not applicable for non-enumerated)

(¢
q
R
R
I
d
d
d
d
d
d
N
I
Value Meaning (each VM)
\
\
\
d
B
H
q
q
[
R
I
I
\

7 tlassification Type Classification Values for Classification Type
xamples
(eyword Horizontal Coordinate, Spatial, Latitude
Broup Geographic Point Location
Dbject Latitude
ayer of Abstraction Type |Generalization
8 2egistration and’Administrative Status Information
)E Registration Status Certified
)E Administrative Status |No further action
[D-Registration Status Standard
VD Administrative Status |[Final
DEC Registration Status | Standard
DEC Administrative Status |Final
CD Registration Status Standard
CD Administrative Status |Final
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6.5 Example of a standard data element that uses a standard non-enumerated domain

This clause provides a specific example of the registration of a data element from a national standard that
uses the representation of a non-enumerated International Standard. The International Organization for
Standardization (ISO) International Standard 1SO 19115:—1), Geographic information — Metadata, defines a
data element for latitude that uses a data representation prescribed by the 1ISO 6709 Standard representation
of latitude, longitude and altitude for geographic point locations.

The table in_Subclause 6.5.12 contains_a summary of the metadata attributes recorded for this non-
enumerated data element that is based on an national standard and an International Standard's value;dpmain.
Annex A also contains this metadata in the second column of Table 2.

6.5.1 Understanding the data element

Latitude is a measure of the angular distance on a meridian north or sourh of the equator. ISO 19115:—1),
Geographic information — Metadata, uses the standard representation of Latitdde’ Measure in its data
elements for North Bounding Coordinate and South Bounding Coordinate. In(this Technical Repart, the
example data element to be registered is North Bounding Coordinate. Bounding coordinates descripe the
limits of coverage of a data set expressed by latitude and longitude values.

6.5.2 Content research

Bounding coordinates, using both latitude and longitude to limitcoverage of an area, are well defingd and
described in 1ISO 19115:—1), Geographic information — Meta@ata. The standard application data element is
appropriate for entry into a metadata registry. The representation described is degree measure. In Clause 6.4,
registration of the latitude sexagesimal measure from ISO 6709 was described. ISO 6709 is an Internjational
Standard for representation of spatial coordinates, desgcriping representation for latitude and longitude as both
degree and sexagesimal. Therefore, the 1SO 6709 standard conceptual domain is appropriate for thg North
Bounding Coordinate data element, which must be‘tepresented in a standard format.

6.5.3 Data element definition

The data element definition, "The northern-most coordinate of the limit of coverage expressed in latitude" has
been taken directly from ISO 19115:5:1), Geographic information — Metadata, and entered with the context of
"ISO Standard." The data elemeft has also been defined in this example under the "Registry" context)| which
includes the representation as’ part of the definition (e.g., "The measure of latitude for the northerp-most
coordinate that limits coverage'of a data set.")

6.5.4 Permissible yalues and value domain

The ISO metadata“standard does not list specific values that are valid for the data element; the measgure of
latitude is a nénsenumerated domain. There are no stored permissible values in a registry for non-enunjerated
domains. A'value domain description is required for all non-enumerated value domains. The values that are

limit for degrees is —90 0 to +90. 0 " By |nclud|ng the unit of measure in the definition, the value domain is
distinguished from the value domain definition for latitude measured in sexagesimal. The definition is plural,
because it includes all possible measurements of latitude determined by this type of measurement.

1) To be published.
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Value domain information must be recorded. The ISO/IEC 11179 metamodel provides for the mandatory
collection of administrative data for value domains. The value domain for this appllication data element is not
the same representation as that described in Subclause 6.4, requiring a different value domain and different
administrative data.

Other value domain attributes for this example include the following.

e Item Identifier: A system generated identifier for the value domain and its version identifier.

e Definition: All degree measures of the distance of an angle north or south of the equator.

e Description: Latitude measure on or north of the equator is positive; latitude measure south of the equator
is|negative. The range limit for degrees is —90.0 to +90.0.

n

e Datatype: The datatype for latitude measure is "CHARACTER VARYING" to explicitlyyinclude the
directional symbol and decimal point, where appropriate.

e Datatype Schema/Source: ANSI ISO SQL.
e Format: The output format is +/-DD.D to +/-DD.DDDDDD.

e Mpximum characters: The maximum field length is determinded to“be 10 (+/- DD.DDDDDD), to
ag¢commodate up to six decimal places for degrees.

e Upit of Measure: Latitude for this example is measured in degre€ units.
e Precision: The number of decimal places recorded indicates.the precision of the measure.
6.5.5 | Representation Class

The re¢presentation class "Measure" is selected foi‘this data element from the administration record for
representation class. The representation class. qualifier "Degree" is assigned to this data element to
distinguish the data element from one where the\representation is "Sexagesimal."

6.5.6 | Identifying and naming the data element

6.5.6.1 Identifiers

A unique identifier is required\for the latitude data element. For the registration authority in this example, the
data glement identifier and~version identifier (DI:VI = 20875:1) are assigned automatically by the registry
softwdre. The IRDI for this 'example data element is {RAI} 20875 :1.

6.5.6. Name context and naming convention

In this|lexampl€; the data element is assigned two names, each with its own context. First is the "ISO Standard
context," since this data element was identified as being part of a standard, and retention of the name used by
the stgndard is valuable for documentation. The naming convention that has been established for context for

this standard is as Tollows.
e Scope: The scope of this example naming convention is ISO Standard.

e Authority: The authority for this example is the Internation Organisation for Standardisation, Technical
Committee 212.

e Semantic Rules: Object, property, and representation class term need not be included in the name.
Qualifiers shall be used to differentiate between names that would otherwise be the same. The name in
the metadata registry shall be the same as that designated in the ISO standard.
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Lexical Rules: A data element name shall have a maximum of 100 alphanumeric characters. The

language of the registry shall be English.

Name Uniqueness: Names shall be unique within a context for a particular registration authority.

The second name to be assigned to this data element has the context Registry. It follows the naming
convention for "Registry" name context, as described in Annex B.

Scope: The scope of this example naming convention is Registry name.

6.5.6.3 Name the data element

Using the ISO naming convention, the name is entered with/the context of "ISO Standard." The n
convention for that standard specifies that the name in the metadata registsry should be the same as i
the standard, which is "North Bounding Coordinate." The. Registry name includes the object (latitu
variation of the property (bounding) and property qualifier (North) and the representation (measurg
Registry name that has been derived for the latitude data element is " Northern-most Latitude Measure."

6.5.7 Other metadata attributes

Other metadata attributes that can be recorded at this time are the following.

Authority: The authority for this example is the Environmental Data Registry.
Semantic Rules: Names shall include an object class and a property, where appropriate. Qualifier
be used to differentiate between names that would otherwise be the same. The representation clag
shall be included as the last term in the name.

Lexical Rules: A data element name shall have a maximum of 100 alphanumeric character
language of the registry shall be English.

Name Uniqueness: Names shall be unique within a context and registration authority.

Provide an example of the data value that conforms to the description in the value domain, and
datatype and other value domain attributes for this data element.

Data Element Examples+62.98
Record the origin-ofthis data element as the standard where the data element was identified.
Data Element'Ofigin: ISO/FDIS 19115, Geographic information — Metadata.

Record\explanatory comments that contain additional information about the data element that
apprepriate for the definition.

Data Element Explanatory Comment: The northern most coordinate might refer to a point or a i
bounds a rectangle. Latitude decimal converts to latitude sexagesimal by the following formula: D)

s shall
s term

5. The

aming
sted in
de), a
). The

to the

is not

ne that
ecimal

dngrnnc x 60 = minllfnc’ decimalminutes x 60 = seconds

List the organization that submitted the data element for registration as the submitting organization.

Submitting Organization: Office of Information Collection

The organization or individual that has responsibility for maintaining and updating the data element is

recorded as the stewardship contact for that data element.

Stewardship Contact: Geographic Information Systems Administrator
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e Administrative metadata, such as Creation Date are recorded or captured automatically by the system
where applicable. Other administrative data may be entered manually.

6.5.8

Data element concept

The methodology to be used for deriving a data element concept is described in Subclause 6.1.8 and Annex B

of this

Technical Report. A data element concept is the data element without representation. The data element

concept has been designated as North Bounding Latitude. This incorporated the object (latitude) with its

prope

y (bounding) and the property qualifier (north) Note that another data element concept included in the

ISO s

andard, identifies a south bounding coordinate (also a measure of latitude), making the propenty.

qualifigr necessary.
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6.5.9

strative information must be collected about a data element concept. Therefore, both name and
on are recorded in context, which for this example is the context of the Registry (i.e., the rulesithat have
stablished by the registration authority for this example registry).

bject classes and properties may be stored for data element concepts. For this example, "Latitude" is
ed as the object class and "Bounding" as its property. The property qualifier (North) is recorded.

eptual domain is a set of possible value meanings for a data element concépts The value meanings for
nceptual domain are not enumerated. For non-enumerated domains, stuch as bounding latitude, the
meanings are not explicitly identified. The conceptual domain for the-North Bounding Latitude data
nt concept is the implied repository of all latitudes that mark positions*on the earth with relation to the
r. The value meanings could be defined as "The distance measure of a point north or south of the
r that is <value>." No explicit value meanings are stored/in‘“the registry for latitude coordinates.
ling of administrative information about conceptual domains is required according to the
C 11179-3 metamodel. An administered conceptual domain has the advantage of being maintained,
entification of the source of the information. This is especially appropriate where there is a possiblity
e domain will be reused. The name of the concéptual domain for this data element concept is
ures of Latitude" and the definition of the conceptual*domain is "All latitude measures of points north or
pf the equator." This is the same conceptual domain that was described in Subclause 6.4, and it is,
re, reused for this data element concept.

Classification

The data element in this example might be’classified according to its source or by one or more of the following

classifi
e Id
fal

K

e G

S

cation schemes.

entify one or more keywords, where the keyword is a name or subject matter descriptor that will
cilitate grouping similardata elements for retrieval.

pbyword: Latitude, Herizontal Coordinate, Spatial
roup Latitiude Degree Measure with similar data elements for translation, or by general subject matter.

Libject group: Geographic Point Location, Bounding Coordinates.

. Or||e or more real world objects that identify this data element can be identified at this time.

0]

bject Class: Latitude

e Identify the abstraction layer of this data element:

Layer of Abstraction Type: Specialization
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6.5.10 Registration and administrative status information

When all of the mandatory metadata attributes have been entered for this data element, it is assign
registration status of "Recorded" and the administrative status of "In quality review." This data eleme
identified in an International Standard, and so would soon be updated to reflect a higher status of th
element. This application data element would not be expected to become the preferred representat

ed the
nt was
e data
ion for

latitude measure, and would not be assigned the status of "Standard." After quality review has been

completed, the data element will be assigned the registration status of "Certified" with an administrative
of "No further action.”

status

The ISO/IEC 11179-3 metamodel requires that both registration status and administrative status be\re
for data element concept. The descriptions of registration and administrative statuses in AnnexB fq
elements also apply to data element concepts and other administration records. When all of thé mar
metadata attributes have been entered for this data element concept, it is assigned the registration st
"Recorded" and the administrative status of "In Quality Review." Because the data element concept
example was identified by a national standard and because it is not expected to become the preferre
element concept for latitude degree measure, the registration status will be updated to "Certifieg
administrative status of "No further action," after the necessary quality review has been completed.

The conceptual domain was identified as an International Standard, and-it has been reused frg
conceptual domain descibed in Subclause 6.4. Although no value meanings ‘were recorded for the cong
domain, after quality review it is assigned the registration status of "Standard" and the administrative st
"Final." The value domain for this example is expected to be the standard for degrees latitude, and it
assigned the registration status of "Standard" and administrative status of "Final."

6.5.11 Related data elements

The 1ISO metadata standard includes bounding coordinates as a group of data elements that establ
spatial domain of a data set. These coordinates include North and South Bounding Coordinates, both o
are latitude measures, and East and West Bounding Coordinates, both of which are longitude meast
Registration Authority might choose to register-all four of these data elements and classify them as Bo
Coordinates.

6.5.12 Summary of attributes

The following table summarizes_the metadata attributes assigned to North Bounding Coordinate
preceding paragraphs in Subclause 6.5. Table 2 in Annex A also contains this data in the first mg
column. A crosswalk of metadata attribute names used in this Technical Report to the actual ISO/IEC 1
metamodel is provided i Annex C.

corded
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Metadata Attribute Name National Standard Application

1 Data Elemeént Definition

Data Element (DE) Standard Registry
Definition Context

DE Definition The northern-most coordinate of | The measure of latitude for the northern-

e of a

the limit of coverage expressed |most coordinate that limits coverag

L DALY | [y 4
T 1attuylc. Udld SCl.

2 Permissible Values and Value Domain

Permissible Values Measures of latitude expressed in degrees and decimal degrees.

(each PV) (Informational only; not recorded for non-enumerated domains)

PV Begin Date (each PV) | (Not applicable for non-enumerated domains)

PV End Date (each PV) |(Not applicable for non-enumerated domains)
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Metadata Attribute Name

National Standard Application

Value Domain (VD) Registry

Context

VD Name Degree Measures of Latitude

VD Definition All degree measures of the distance of an angle north or south of the
equator.

YD Description tatitudemeasure omror northrof theequator s positive; tatitude measure

south of the equator is negative. The range limit for degrees is —90.0 to
+90.0.

\

/D Item Identifier

{RAI} 9877:1

Patatype Alphanumeric
Patatype ANSI ISO SQL
fchemalSource

illaximum Characters 10

Format

+/-DD.D to +/-DD.DDDDDD

Jnit of Measure

Degree

Precision Number of decimal places recorded
YD Origin ISO 6709
YD Explanatory (Not applicable)
Comment
3 Representation Class
Representation Class Measure
Representation Class Degree
Qualifier
4 |Data Element Name and Identifier
DE Name Context Standard Registry
PE Name Nerth Bounding Coordinate | Northern-most Latitude Measure
DE Identifier {RAI} 20875:1
5 |Other Data Element-Attributes
DE Example +62.98
DE Origin FGDC Content Standard for Digital Geospatial Metadata
DE Explanatory The northern-most coordinate might refer to a point or a line that bounds a
Comment rectangle. Latitude degree converts to latitude sexagesimal by the following
formula:
Decimatdegreesx66—=minutes;decimatminutesx66—=-seconds
Submitting organization |Office of Information Collection
Stewardship Contact Geographic Information Systems Administrator
6 |[Data Element Concept and Conceptual Domain
Data Element Concept Registry
(DEC) Context
DEC Name North Bounding Latitude
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Metadata Attribute Name National Standard Application
DEC Definition A measure of angular distance on a meridian north or south of the equator
that is the northern most limit of coverage.
Object Class Latitude
Object Class Qualifier (Not applicable)
Property Bounding
Property Qualifier North
DEC Item Identifier {RAI} 23457:1
Conceptual Domain (CD) | Registry
Context
CD Name Measures of Latitude
CD Definition All latitude measures of points north or south ofdhe equator.
CD Item Identifier {RAI} 2532:1
CD Origin ISO 6709
Value Meaning (each (Not applicable for non-enumerated)
VM Begin Date (each (Not applicable for non-enumerated)

VM End Date (each VM) |(Not applicable for non-enumerated)
VM Identifier (each VM) |(Not applicable for non-enumerated)

7 |[Classification Type Classification Values for.Classification Type
Examples
Keyword Horizontal Coordinate, Spatial, Latitude
Group Geographic-Point Location, Bounding Coordinates
Object Latitude
Layer of Abstraction Specialization
Type

8 Registration and Administrative Status Information
DE Registration Status | Certified

DE Administrative No further action
Status

VD Registration Status |Standard

VD Administrative Final

Status

DEC Registration Status |Certified

DEC Administrative No further action
Status

CD Registration Status |Standard

CD Administrative Final

Status
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6.6 Classification of data elements

The registration authority may determine that is appropriate to group certain data elements, out of some
observed relationship among the data elements or a perceived value in identifying those data elements
together. This grouping is referred to as a classification of the data elements. Data elements may be classified
by grouping them according to the documents, systems or other sources where the data elements are
identified. After the data elements that are to be associated with the source have been identified, the source
itself is registered with the metadata that provides certain information about the source/classification. The
metadata answers the following questions: How is the source identified? Why has the group of data elements

been gstablished? What is the authority for this classification or grouping of data elements? What is the
potent|al use for the group of data elements? The examples provided in this clause describe how to formulate
attribufes about a document, system, or other source of data element classification. First a general procedure
for redistering data element classifications is described, followed by examples of registration of threerypes of
data e|lement classifications, including data elements from the following.

e Aldocument that contains a list of data elements.

e Alstandard that identifies a group of standard data elements.

Other tlassifications of data elements might be identified in a registry, such as the following examples:

e An entity for a computer information system (e.g., mailing address data elements).

o Alclassification of data elements (e.g., geopolitical data elements).

e Data elements that comprise an information system (e.d./ data elements in a hazardous waste
m@anagement system).

e Data elements that are used in a data collection form:

These|other classifications of data element would also' be registered according to the general procedures that
follow.

6.6.1 | General procedures for registering-a-classification of data elements

The steps required to register a group of“data elements by a classification are similar to those required for
registgring a data element. First the\practitioner must understand the need for the group, identify the data
elemepts to be contained in the group, and the source of the group of data elements.

6.6.1.1 Understanding, the/classified group

The perceived need forthe classified group must first be identified. Will the data elements to be grouped serve
a purpose such as facilitating the development of an information system, identification of all of the data
elemepts that comprise a standard, or documentation of the data that exists in an information system?

Are there other classifications in the registry or federation of registries that provide similar groupings of data
elemepts? Can the other groups be modified so that they meet the newly identified need for a group of data
elemepts? For example, where there is a group of data elements contained in an International Standard, is

there a need for a group of data elements that meets a specific organizational need for the same or similar
data elements?

6.6.1.2  Specify the data elements

Where the need for classification of a group of data elements has been established, the next step is to identify
the specific data elements to be grouped together in the registry. Are the data elements to be used together
for purposes of data conversion (e.g., conversion of codes to names or conversion of data values based on
units of measure)? Are all of the data elements in a group required to be present to represent a particular type

40 © ISO/IEC 2003 — Al rights reserved


https://standardsiso.com/api/?name=602c88d255b095f5709168de98f50397

ISO/IEC TR 20943-1:2003(E)

of data (i.e., mandatory), or are some of the data elements optional? Are some of the data elements used
conditionally (i.e., required if some other data element is or is not included when the group is used together)?

6.6.1.3  Understanding the source of the group of data elements

Classification of a group of data elements in a registry requires that certain characteristics of the group be
recorded to clearly describe and define it. The data elements are then associated with the group. The
characteristics are stored as attributes of the group. Attributes specific to a group, as defined by one
registration authority are the following

e Type of Source: Document, system, standard, or other source of the data elements to be grouped. The
name of the type of source is the classification scheme type name.

e Name/Title: The name or title of the classification for a group of data elements.

e Definition: Text that describes the features of, specifies relationships of, or establishes the confext for
classification of a group of data elements.

e Organization: The originating point of information that provides an autheritative reference for a gfoup of
data elements.

e Explanatory Comment: The text that explains the reasons for Using the selected source matefials in
development of a group of data elements and describes how a’group of data elements can be used.

e Item Identifier: The system generated identifier for a classified group of data elements, including the RAI,
group ID and VI. Other administrative information, such{as Creation date is recorded or captured frpm the
system when the classification is entered into the registsry. Registration status and administrative|status
are recorded, following the same general guidelines as for other associated metadata |items.
Subclause 6.5 is not comprehensive for recording a fully defined classification scheme. Therefore, [for the
examples in this Technical Report, registration status is assigned the value of "Incomplete," and
administrative status is assigned the valugof "Awaiting information."

6.6.2 Data elements in a document

The Federal Geographic Data Committee document that records the proposed data elements for pnique
identification of a facility is an example of data elements in a document that might be grouped together.

6.6.2.1 Understanding.the classified group

The document, Facility Location and Identification Data Standard, is being reviewed by the Hederal
Geographic Data- Committee (FGDC) as a proposed standard to be used for locating and identifying facilities
of interest to the,Federal Government and to the private sector of the United States. The document confains a
core set of ¢he”minimum amount of information necessary to uniquely identify a facility. The group ¢f data
elements.can be used by other organizations to ensure that their facility information management systems
supportthe identification of place-based objects that are generally known as facilities.

There are no other national or International Standards that contain the same core set of data elements|as the
FGDC proposed standard. The standard for the Agency responsible for the registry used for this example

includes more detailed data elements than those required by the FGDC proposed standard.
6.6.2.2  Specify the data elements
The core set of data elements that are used to locate and identify facilities includes the following.

e Facility Name: The public or commercial name of a facility, such as is commonly recognized by the local
community.
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Facility Category Type: A descriptor that indicates the type of activity that takes place at the facility or the
general purpose of the facility.

Facility Identification Number: The non-intelligent, unique identification number assigned to a facility.
Latitude Measure: The measure of the angular distance on a meridian north or south of the equator.

Longitude Measure: The measure of the angular distance on a meridian east or west of the prime
meridian

All da'la elements in the above core set are listed as mandatory (i.e., they must all be present to uniguely
identify a facility).

6.6.2.3 Understanding the source of the group of data elements

The characteristics of the group of facility identification data elements includes the following:

Type of Source/Classification Type: Document

N@me/Title: Federal Geographic Data Committee Facility Location and Identification Standard.

Definition: The document provides a core set of standardized data elemeénts that supports the location
and identification of place-based objects that are generally known as\facilities. Facilities incorporate the
prloperties of being objects established at specific places for specific purposes.

Organization: Federal Geographic Data Committee, Facility Working Group

Explanatory Comment: The FGDC facility standard was selected for developing this core set of data
elements, because it is intended to become a standard‘for U.S. Federal Agencies and the private sector.
The purpose of the document is to facilitate the\development and promulgation of a standard that
sUpports identification of place-based objects generally known as facilities.

Itgm Identifier: The system generated identifier for this group {RAI}1243:1.

Registration status: Incomplete.

Administrative status: Awaitinginformation.

6.6.3 | Data elements in a standard

The dpta elements listed™in the 1ISO 6709 standard representation of latitude, longitude and altitude for
geographic point locations was selected for this example.

6.6.3.1 Understanding the classified group

An example'of a group of data elements that are used together, both for the purpose of data translation and
for idegntifying a precise location, is the ISO 6709 group of data elements that specify the standard
representation of latitude, longitude, and alitude for geographic point locations.

6.6.3.2  Specify the data elements

Data elements for a Geographic Point Location group, based on ISO 6709, include the following data
elements.

42

Latitude Degrees Measure. The measure in degrees of the angular distance of a position on earth on a
meridian north or south of the equator.
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Longitude Degrees Measure. The measure in degrees of the angular distance of a position on earth on a
meridian east or west of the prime meridian.

Altitude Measure. The measure of the distance in meters of a position above or below the surface of a
reference datum.

Latitude Sexagesimal Measure. The sexagesimal measure of the angular distance of a position on earth
on a meridian north or south of the equator.

Longitude Sexagesimal Measure. The sexagesimal measure of the angular distance of a posit|ion on
earth on a meridian east or west of the prime meridian.

The latitude and longitude data elements provide information about the formats and units of measure that
enable translation (i.e., conversion) of the data for data sharing. The rules associated’ with the standard
provide instructions for grouping the data elements for data sharing (e.g., latitude and’longitude must be
measured by the same unit when grouped together for data transfer, and they must precede the altitude

measure).

6.6.3.3 Understanding the source of the group of data elements

The characteristics of the group of locational representation data elements includes the following.

6.7 Linking of data elements

Type of Source/Classification Type: International data standard:

Name/Title: Standard representation of latitude, longitude and altitude for geographic point locations,
International Organization for Standards, ISO 6709, 1983-05-15.

Definition: The standard includes the horizontal and vertical coordinates that define a point on earth,.
Organization: International Organization for.Standardization.
Explanatory Comment: ISO data standards are used internationally for consistent representation ¢f data
that enables data sharing. The standard also provides rules for formatting spatial data transfer filgs. The
geographic point locations group;is used by system developers to develop a system entity for |spatial
data, to develop translation software, and data transfer files.

Item Identifier: The system-generated identifier for this group is {RAI} 1345:1.

Registration status:\lncomplete.

Administrative.status: Awaiting information.

The ISO/EC 11179-3 metamodel does not provide for linking of data elements. A registration authority,
however, might choose to extend the model to link data elements based on their layers of abstraction,
inecluding generalization to specialization, and other relationships. Linkages can occur in both Yertical

lat: | L £ 1+ i) A H +tal lat: | [ H1N H 1 + 1
1TCrativl IOIII}JD \U.y., LLAA0 0] HCIIUIGI W TimouTteT O}JC\JIII\J} anrnu mioriauititiarl 1oiativil IOIII}JO \C.y., VVILTT UqUIVGIUIIL L[=] eI'S Of
specialization). They can also be linked according to other relationships (e.g., data elements that are always
used together). These are defined as follows.

Vertical relationships are those where a specialized data element that has been registered for a particular
purpose is related to a generalized data element that is intended for a general purpose. For example, the
following data elements can be linked vertically in parent/child relationships, based on 3 layers of
generalization/specialization where 1 is the most general. The vertical linkages are incremented by one
for each layer of specialization:
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The th

1. State USPS Code: The U.S. Postal Service abbreviation that represents a state or state
equivalent for the U.S. (DI:VI 48:1)

2. Mailing Address State Code: The alphabetic code assigned by the U.S. Postal Service that
represents the state where the mail is delivered. (DI:VI 5408:1)

3. Facility Mailing Address State Code: The code that represents a state of the United States in the
mailing address for a facility. (DI:VI 5680:1)

Heprizontal relationships are those where data elements with different names have equivalent definitions
thiat represent the same layer of specialization, with equivalent data value domains. For example,. the
following data elements can be linked horizontally as equivalent layers of specialization in Envirofacts, a
data warehouse of EPA environmental systems.

rd layer: Facility Mailing Address State Code (DI:VI 5680:1) is linked horizontally to:

3.a PCS_PERMIT_FACILITY.MAILING_STATE - The state in the primary facility mailing address.
(DI:VI 24684:1)

3.b BRS_SITE_INFORMATION.MAIL_STATE - The two-character state{postal code for the site's
mailing address. (DI:VI 23984:1)

3.c RCR_MAILING_LOCATION.STATE - The two-letter postal code for the state in the address
associated with the facility mailing address. (DI:VI 24528;1)

Related Through Use

An example of data elements that are related through use ar&data elements where values are recorded that
must
eleme

7 E

A top-

blways be accompanied by a data element that re€ords the unit of measure for that value. Data
nts of this type are the following.

Sample Quantity. The volume of sample that wasCollected.

Sample Quantity Units Code. The code.that represents the unit of measure for the volume of collected
sample.

xample of top-down approach to data element registration

down approach is useful‘in many circumstances. Although it requires more "up front" effort than the

bottom-up approach, top-dewn registration has the potential to produce more stable and uniform metadata. A
top-down approach to(data element registration is used where information available to the practitioner
provid
relatio
conce
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D

s an overalls understanding of the data element, including knowledge of its characteristics and
nships. The-practitioner can then identify and define objects and properties upon which data element
pts are based. The top-down procedure involves the following steps.

btermine the classification/source and context of the data elements to be registered.

Identify the object classes and properties upon which data element concepts are based. Formulate the
data element concepts, including the conceptual domains and the value meanings they represent.

D

efine and identify the data elements that will contain the data values.

Identify the value domains and permissible values that represent the data value meanings.

R

C

ecord other data element metadata attributes.

lassify the data element.
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e Record registration and administrative status information.

The following scenario illustrates the top-down approach to registering data elements. The scenario describes
an example where professional organizations wish to track the ability of experts to communicate in various
languages. For this example, assume that the submitting organization was the "Federation of Professional

Associations."

7.1 Classification and Context

Data elements are often classified by the source or origin of those data elements. They might be classi
a document that establishes the scenario for registering the data elements, an information systemcthat r
data about those data elements, or other means of grouping for top-down data elements. For'this ex
the classification is assumed to be an information system that stores data about the skill levels of lan
experts in professional associations. The following data is to be recorded.

e Classification scheme type name, in this case "data system."
e Classification scheme type value, in this case "Language Expertise."

e Item identifier, in this case the {RAIl}, data and version identifiersnare assigned by the Regis
Authority of the metadata registry to be {RAI} 991:1.

e Item name or designation, in this case, the "Language Expertise. Data System."

e Item definition, in this case "The data system that-collects, stores, and reports information
professional experts who have communications skills, intforeign languages."

¢ Organization name, in this case "Federation of Professional Associations."

e Submission contact, in this case " Boardwof Directors of the Federation of Professional Assod

(FPA).
e Create date, captured from the system date for the date when the classification scheme was registe
e Registration and administrative’ statuses for the classification, in this case a registration st3
"Recorded" when all mandatory information has been entered into the registry, and an adminig
status of "In quality review:"
e Other administrative-data, including optional attributes such as explanatory comments.
Data elements and-their associated metadata items, i.e., data element concepts, conceptual domain
value domains;\are registered with name and definition contexts as established for the context "Lar]

Expertise Data"System."

The convention for establishing the context for names and definitions for data elements can be descri
the following.

fied by
ecords
ample,
guage

tration

about

iations

red.

tus of
trative

s, and
guage

bed as

° Scape* The scape of this example convention is | anguage Fxpertise Data System

e Authority: The authority for this example is the Federation of Professional Associations.

e Semantic Rules: Names shall include an object class and a property, where appropriate. Qualifiers shall

be used to differentiate between names that would otherwise be the same.

e Lexical Rules: Names shall have a maximum of 100 alphanumeric characters; definitions a maximum of

240 characters. The language of the registry shall be English.

e Uniqueness: Names and definitions shall be unique within a context and registration authority.
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7.2 Objects and properties of data element concepts

Data element concepts may be constructed from the object classes that are relevant to the concept. The
example scenario includes multiple object classes, including the following.

e Organization: a group of persons organized for some purpose or to perform some function.

e Expert: a person who has special skill or knowledge in some particular field.

. Linguage: any system of linguistic signs or symbols used as a means of conveying thought.

e Level: a position or plane in a graded scale of values.

e S

Object
registr
are us
definit
admin
the sa

Object
neces
proper
proper
Clause
should
and d
proper

e T
cl

e D

e |Id
is

Object
asin L

ill: the ability to do something well.

classes are administration records in an ISO 11179 metadata registry. The first (Step in top-down
btion is to determine if the above object classes exist in the metadata registry. Where they exist, they
ed in the creation of data element concepts. Where they do not exist in the registry, both name and
on should be entered at that time, in the context in which they have been identified. Identifiers and other
strative data for object classes are also registered at this time. Identifiers ate generated according to
me algorithms as for other data item identifiers, i.e., RAI, data and version identifier.

classes can be modified by properties (i.e., essential, distinctive attributes or quality of a thing). Where
bary, qualifiers (a word that modifies or limits in some way) may be used for both object classes and
ties. Properties are also administration records in a registry. Alist of properties follows. These are the
ties that are needed to modify the object classes listed above for the example scenario described in
7. The practitioner should determine if the following list.of properties exists in the registry. If so, they
be used in the creation of data element concepts; if noty they should be registered at this time. Names
efinitions are needed, as well as administrative. infomation, including item identifiers. The list of
ties is as follows.

pe: a number of things sharing a particular characteristic that causes them to be regarded as a group,
AsSs or category.

scriminator: a term that makes or constitutes a difference or distinction in or between objects.

entifier: a linguistically neutral sequence of characters, capable of uniquely identifying that with which it
associated, within a specified context.

classes can be used @s, properties (e.g., language is an object class that identifies the language used,
anguage Name; language is a property when describing a type of expertise, as in Language Expert).

Using the above objects and properties, the following data element concepts are identified and their attributes,
including conceptuak domains and value meanings, are formulated, using the following table to demonstrate
their cpntent. Item,identifiers are also included in the table.
Dgta Element Object Object Object Property Property Property
1Concept Identifier Qualifier Identifier Qualifier
Professional Organization | {RAI} 881:1 | Professional | Identifier {RAI} 771:1 | (not
organization applicable)
identifier
Language expert Expert {RAI} 882:1 | Language Identifier {RAI} 771:1 | (not
identifier applicable)
Language skill type | Skill {RAI} 883:1 | Language Type {RAI} 772:1 | (not
applicable)
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Data Element Object Object Object Property Property Property
Concept Identifier Qualifier Identifier | Qualifier
Natural language Language {RAI} 884:1 | Natural Identifer {RAI} 771:1 | (not
identifier applicable)
Skill level Level {RAI} 885:1 | Skill Discriminator | {RAI} 773:1 | (not
discriminator applicable)

After identifying the data element concepts that are needed to represent the scenario described <(ile., an
example where professional organizations wish to track the ability of experts to communicafelin Yarious
languages), each data element concept is analyzed and the appropriate items and attributes aré.formulated to
register the resultant data elements in the registry. In the following subclauses, each of the,five data eJement
concepts is addressed individually, using top-down procedures. A summary of all attributes<formulated for this
example is provided in Annex A, Tables 3 and 4.

7.3 Professional organization identifier example

7.3.1 Data element concept, conceptual domain and value meanings

The data element concept is based on the object class, "Organization," its qualifier "Professional," and
property "ldentifier." The data element concept "Professional organization identifier" is defined accorgling to
ISO 11179-4 as "An identifier that recognizes or establishes the identity of a professional organization|" Both
name and definition of this data element concept must be régistered in context, as is described in Annex B.
For this example of top-down registration, the context "kanguage Expertise Data System," descriped in
Clause 7, is used.

The conceptual domain for this data element coneept is designated to be "Professional Organizgtions,"
defined as "All associations that pertain to, or are*connected with a profession." The conceptual domain for
"Professional Organizations" is not enumerated, since the set of potential organizations is not limited.
Therefore, no explicit value meanings are-fecorded. The value meanings for this data element concI]pt are
considered to be "The professional organization known as <identity>." The origin of the conceptual dofnain is
the name of the organization that requested data elements for the example scenario to be registered| in the
metadata registry, in this case the Federation of Professional Associations.

Identifiers for data element €oncepts and conceptual domains were described in Clause 6 and Arnex B.
Identifiers are assumed to-be' automatically generated by the registry application software for this example.
For this example, the data-element concept identifier is {RAI} 234:1. The conceptual domain identifier for this
example is {RAI} 345:4,

7.3.2 Define and'identify data elements

7.3.21 _‘Data element definition
At thispoint in a top-down registration, the data element should be defined. Using the rules and guidelipes for
data ‘element definitions described in ISO 11179-4, the following definition is formulated: "The name of a
professional organization." Note that both of the terms "professional" and "organization" were defimed as

Object Classes and Properties. More than one definition can be formulated, each registered in context, where
the meaning of each definition is exactly the same. The Language Expertise Data System context is used for
the above definition.

7.3.2.2 Representation Class

The representation class selected for this data element is "Name," defined as "A word or combination of words
by which a person, place, thing, or any object of thought is designated, called, or known." Representation
class may be administered in an ISO 11179 registry, meaning that administrative data may be registered with
it. Names, codes, and other frequently used representation classes are expected to exist in the registry.
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Where the representation class, "Name," exists, it should be associated with this data element; where it does
not exist, the name and definition should be recorded in the registry, where an identifier will be assigned. Note
that representation class is not a required attribute in the metamodel, and representation class is not required
to be an administration record in the registry.

7.3.2.3 Data element name and identifier

One or more data element names can be formulated at this time, each to be registered in context, using the
guidelines described in 1SO 11179-5. For this example, the name of the data element is based on the

representation of the data element concept, in this case "Professional Organization Name." The context for.
this ngme is assumed to be Language Expertise Data System. The data element identifier is assigned in-this
registry by the registry software, according to the procedure described in ISO 11179-5. For this data element,
the idgntifier is {RAI} 123:1.

7.3.3 | Specify value domain and permissible values

The value domain for this data element is not enumerated. There is no specific list of permissible values for
this dgta element containing names of professional organizations. Non-enumerated value domains require a
name,|definition, identifier, and a description of the appropriate values. The professional organization names
must qonform to the value domain description, which in this example is "Variable length character strings of names
of orgahizations." Other value domain attributes for this example include the followihg.

e Identifier: A system generated identifier for the value domain and3its version identifier, in this case
agsumed to be {RAI} 521:1.

e |tgm name: Professional organization names.

e Definition: All names of professional organizations.

o Description:Variable length character strings designating names of organizations.

e Datatype: The datatype is "CHARACTER VARYING."

e Datatype scheme/source: ANSI ISO SQL

e Mpximum characters: The maximum field length for this data element is estimated to be 40 characters.
Adminjstrative data are required.for)the value domain of a data element. The Creation Date is captured from
the system date in this example.registry. Registration and administrative statuses will be assigned the values

"Recorded" and "In quality-review" respectively, after all mandatory attributes have been completed for this
admin|stration record.

7.3.4 | Other data element attributes
e Select the;example for this data element; it must conform to the definition in the value domain.

Data Element Example: United Teachers' Association

e |dentify the origin for this data element as the standard from which the permissible values are obtained.
Data Element Origin: Federation of Professional Associations (FPA)

e Record any notes or comments that might provide additional information about the data element that is
not included in the definition.

Data Element Explanatory Comment: None provided.
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e Submitting organization and stewardship contact were identified as part of the Classification Scheme,
described in Subclause 7.1.

Other administrative metadata, such as Creation Date are recorded or captured automatically by the system
where applicable. Other administrative data may be entered manually.

7.3.5 Classify the data element

In addition to its classification hy data system as described in Subclause 7 1 _the data element "Professional

Organization Name" can be classified according to the following Object Class: Organization

It might also be classified according to other groupings.

7.3.6 Registration and administrative status information

After all mandatory attributes have been recorded, the data element, value domain} data element concept,
and conceptual domain in this example have the registration status of "Recorded’<and an administrative| status
of "In Quality Review." They might be advanced to a registration status of "Certified" and an adminigtrative
status of "No further action" after quality review. They are not expected to become standards, since tHe data
element was not identified by a standard and is not expected to become a preferred data element.

7.3.7 Summary of attributes

A summary of the data element associated metadata items$c¢and their attributes is provided in Arnex A,
Table 3, Top-Down Registration for Data Elements for Skill kevels of Language Experts.

7.4 Language expert identifier example

7.4.1 Data element concept, conceptual domain and value meanings

The data element concept is based on the\object class, "Expert," object qualifier "Language," and pfoperty
"Identifier." The data element concept "lkanguage expert identifier" is defined according to ISO 11179-4 jas "An
identifier that recognizes or establishes the identity of a language expert." Both name and definition |of this
data element concept must be registered in context, as is described in Annex B. For this example of top-down
registration, the context "Language’Expertise Data System," described in Clause 7, is used.

The conceptual domain forthis data element concept is designated to be "Language Experts," defined|as "All
persons with expertise (in,tanguages." The conceptual domain for "Language Experts" is not enumerated,
since the set of persons with language expertise is not limited. Therefore, no explicit value meanings are
recorded. The valGe, meanings for this data element concept are considered to be "The language |expert
known as <person>." The origin of the conceptual domain is the name of the organization that requested that
data elements.for the example scenario be registered in the metadata registry, in this case the Federgtion of
ProfessionalAssociations.

Identifiers” for data element concepts and conceptual domains were described in Clause 6 and Arnex B.
Identifiers are assumed to be automatically generated by the registry application software for this example.
Eor this example, the data element concept identifier is {RAI} 235:1. The conceptual domain identifier for this

4

exampte-is{RAH346-+
7.4.2 Define and identify data elements

7.4.21 Data element definition

At this point in a top-down registration, the data element should be defined. Using the rules and guidelines for
data element definitions described in ISO 11179-4, the following definition is formulated: "The name of a
person with language expertise." Note that both of the terms "language" and "expert" were defined as Object
Classes. Language in this example is used as a qualifier. More than one definition can be formulated, each
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registered in context, where the meaning of each definition is exactly the same. The Language Expertise Data
System context is used for the above definition.

7.4.2.2 Representation Class

The representation class selected for this data element is "Name," defined as the "A word or combination of
words by which a person, place, thing, or any object of thought is designated, called, or known." Registration
of Name as a representation class was described in Subclause 7.3.2.2.

7.4.2. Data element name and identifier

One of more data element names can be formulated at this time, each to be registered in context, using the
guidelines described in ISO 11179-5. For this example, the name of the data element is based ‘on the
representation of the data element concept, in this case "Language Expert Name." The context for-this name
is asslimed to be Language Expertise Data System. The data element identifier is assigned in-this registry by

the repistry software, according to the procedure described in I1ISO 11179-5. For this data’ element, the
identifier is {RAI} 124:1.

7.4.3 | Specify value domain and permissible values

The value domain for this data element is not enumerated. There is no specificlist of permissible values for
this dqta element containing names of language experts. Non-enumerated\value domains require a name,
definition, identifier, and a description of the appropriate values. The values'must conform to the value domain
description, which in this example is "Variable length character strings representing persons' names." The
name pf the value domain is "Language Experts." Other value domain attributes for this example include:

e Identifier: A system generated identifier for the value domain and its version identifier, in this case
agsumed to be {RAI} 522:1.

e |tgm name: Language Experts

e Definition: All names of persons with language expertise.

e Description: Variable length character strings representing persons' names.

e Datatype: The datatype is "CHARACTER VARYING."

e Datatype Schema/Source: ANSI ISO SQL

e Mpximum characters:The’maximum field length for this data element is estimated to be 40 characters.

Adminjstrative data are\yrequired for the value domain of a data element. Creation date is captured from the
system date. Registration and administrative statuses are recorded after all attributes have been recorded for
this value domain,

7.4.4 | Other data element attributes

e Sefectthe examplie for this data efement; {tmust conform to the definition i the value domain.
Data Element Example: Janet Smith

e Identify the origin for this data element as the standard from which the permissible values are obtained.
Data Element Origin: Federation of Professional Associations (FPA)

e Record any notes or comments that might provide additional information about the data element that is
not included in the definition.
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Data Element Explanatory Comment: Includes first and last name and excludes titles.

o Enter the name of the submitting organization, which is the organization that submitted the data element

for registration.

Submitting Organization: Federation of Professional Associations

e Record the name of the individual or organization assigned the responsibility for monitoring and

maintaining the data element as the stewardship contact.

Stewardship Contact: Board of Directors of FPA

Other administrative metadata, such as Creation Date are recorded or captured automatically. by the
where applicable. Other administrative data may be entered manually.

7.4.5 Classify the data element

In addition to its classification by data system, described in Subclause 7.1, the data’element "Language
Name" can be classified according to the following Object Classes: Language, Expert

It might also be classified according to other groupings.

7.4.6 Registration and administrative status information

The data element, data element concept, and conceptual domain in this example have the registration
of "Recorded" and an administrative status of "In Quality, Review." They might be advanced to a regis
status of "Certified" and an administrative status of ("No" further action" after quality review. They 2
expected to become standards, since the data element was not identified by a standard and is not expe
become a preferred data element.

7.4.7 Summary of attributes

A summary of the data element associated metadata items and their attributes is provided in Ar
Table 3, Top-Down Registration for. Data Elements for Skill Levels of Language Experts.

7.5 Language skill type.identifier example

7.5.1 Data element concept, conceptual domain and value meanings

The data element ‘eoncept is based on the object class, "Skill," object qualifier "Language," and the p
"Type." The data-element concept "Language skill type" is defined according to ISO 11179-4 as "An id
that establishes’a type of language skill." Both name and definition of this data element concept m
registeredin. context, as is described in Annex B. For this example of top-down registration, the
"Language ‘Expertise Data System," described in Clause 7, is used.

The ‘¢onceptual domain for this data element concept is determined to be "Language Skills," defined
skills in the use of languages." The conceptual domain for "Language Skills" is enumerated, since the
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recorded. The value meanings for this data element concept are "The ability to read a language," "The ability
to write a language,” and "The ability to speak a language." Each of the value meanings is registered with its
begin date (i.e., the date the value meaning became valid for the registry). An identifier is assigned to each

value meaning, in this case assumed to be 977, 978, and 979.

The origin of the conceptual domain is the name of the organization that requested that data elements

for the

example scenario be registered in the metadata registry, in this case the Federation of Professional

Associations.
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Identifiers for data element concepts and conceptual domains were described in Clause 6 and Annex B.
Identifiers are assumed to be automatically generated by the registry application software for this example.
For this example, the data element concept identifier is {RAI} 236:1. The conceptual domain identifier for this

examp
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point in a top-down registration, the data element should be defined. Using the rules and guidelines for
ement definitions described in ISO 11179-4, the following definition is formulated: "The name of actype
uage skill." Note that both of the terms "language" and "skill" were defined as Object Classes. More
ne definition can be formulated, each registered in context, where the meaning of each definition is
the same. The Language Expertise Data System context is used for the above definition.

Representation Class

presentation class selected for this data element is "Name," defined as "A word-or combination of words
ch a person, place, thing, or any object of thought is designated, called, or-known." Registration of
as a representation class was described in Subclause 7.3.2.2.

Data element name and identifier

- more data element names can be formulated at this time, each to be registered in context, using the
nes described in ISO 11179-5. For this example, the namé of the data element is based on the
entation of the data element concept, in this case "Language Skill Type Name." The context for this
is assumed to be Language Expertise Data System. (Fhe data element identifier is assigned in this
y by the registry software, according to the procedurecdescribed in ISO 11179-5. For this data element,
ntifier is {RAI} 125:1.

Specify value domain and permissible values

The value domain for this data element in enumerated. There is a specific list of permissible values for this
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ement containing names of language.'skill types. The data values must conform to the list of permissible
. The permissible values, "Read,"("Write," and "Speak" are entered as permissible values, and related
appropriate value domains. Each permissible value is entered with a begin date.

le domains are administratien records. Administered value domains require a name and definition to be
ed in context. The name for this value domain is determined to be "Language Skill Names" and the
on "All names that designate language skills." The context for this name and definition is "Language
se Data System',as.is used uniformly throughout Clause 7.

bttributes for this'example include the following.

m Identifier: A system generated identifier for the value domain and its version identifier, in this case
sumed-to be {RAI} 523:1.
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e Datatype Schema/Source: ANSI ISO SQL

e M

aximum characters: The field length of this value domain is based on the actual field length of the

permissible values; the maximum is 5 characters.

e  Origin: Federation of Professional Associations

The ¢

reation date is captured from the system date. Other administrative data, such as explanatory

comments, can be recorded at this time.
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7.5.4 Other data element attributes
o Select the example for this data element; it must conform to the definition in the value domain.

Data Element Example: Write

e Identify the origin for this data element as the standard from which the permissible values are obtained.

Data Element Origin: Federation of Professional Associations (FPA)

e Record any notes or comments that might provide additional information about the data element
not included in the definition.

Data Element Explanatory Comment: None provided.

o Enter the name of the submitting organization, which is the organization that submitted the data e
for registration.

Submitting Organization: Federation of Professional Associations

e Record the name of the individual or organization assigned the‘ responsibility for monitorin
maintaining the data element as the stewardship contact.

Stewardship Contact: Board of Directors of FPA

Other administrative metadata, such as Creation Date aresrecorded or captured automatically by the
where applicable. Other administrative data may be entered manually.

7.5.5 Classify the data element

In addition to its classification by data system;sdescribed in Subclause 7.1, the data element "Languag
Type Name" can be classified according to the following Object Classes: Language, Skill

It might also be classified according te‘other groupings.

7.5.6 Registration and administrative status information

The data element, data-element concept, value domain, and conceptual domain in this example hg
registration status of "Recorded" and an administrative status of "In Quality Review." They might be ad
to a registration status’ of "Certified" and an administrative status of "No further action" after quality

They are not expected to become standards, since the data element was not identified by a standard
not expected to-become a preferred data element.

7.5.7 Summary of attributes

A summary of the data element associated metadata items and their attributes is provided in Ar
Fable 3, Top-Down Registration for Data Elements for Skill Levels of Language Experts.
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7.6 Natural language identifier example

For this registry example, natural language identifiers are based on an International Standard, 1ISO

639-2,

Codes for the representation of names of languages — Part2: Alpha-3 code. 1st Edition. Geneva:

International Standardization Organization, 1998. A standard for 2-character alphabetic codes for lang

uages,

not used for this example, is provided by ISO 639-1. Note that some Registration Authorities might prefer to

register such a code list as a value domain, and not as a data element.
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7.6.1 Data element concept, conceptual domain and value meanings

The data element concept is based on the object class, "Language," the object qualifier "Natural," and the
property "ldentifier." The data element concept "Natural Language lIdentifiers" is defined according to
ISO 11179-4 as "An identifier that establishes a natural language." Both name and definition of this data
element concept must be registered in context, as is described in Annex B. For this example of top-down
registration, the context "Language Expertise Data System," described in Clause 7, is used.

The conceptual domain for this data element concept is determined to be "Natural Languages,” defined as "All

langudges used as the native tongue by a group of persons.” The conceptual domain for "Natural Languages
is enumerated, based on the languages designated in ISO 639-2. Explicit value meanings are recorded. The
value fneanings for this data element concept are "The natural language known as <language>." Eachrof.the
value [meanings is registered with its begin date (i.e., the date the value meaning became valid. for the
registgry). An identifier is assigned to each value meaning, in this case assumed to be 3001, 3002, ...to the
extent|of languages identified.

The ofigin of the conceptual domain is ISO 639-2. Identifiers for data element conceptsiand conceptual
domaips were described in Clause 6 and Annex B. Identifiers are assumed to be automatically generated by
the registry application software for this example. For this example, the data element concept identifier is
{RAI} 237:1. The conceptual domain identifier for this example is {RAI} 348:1.

7.6.2 | Define and identify data elements

7.6.2.1 Data element definition

At this|point in a top-down registration, the data element should bé.defined. Using the rules and guidelines for
data element definitions described in ISO 11179-4, the following: definition is formulated: "The 3-alpha code
that rgfers to a natural language." More than one definition ‘can be formulated, each registered in context,
where|the meaning of each definition is exactly the same~Fhe Language Expertise Data System context is
used fpr the above definition.

7.6.2.2 Representation Class

The rgpresentation class selected for this data-element is "Code," defined as the "A word, letter, number, or
other $ymbol used to represent or identify"something." The practitioner will search for the term "Code" as an
existing representation class in the registry. If it does not exist in the registry, it should be entered at this time.
A representation qualifier for the représentation class, "3-alpha,” is appropriate for this example.

7.6.2.3 Data element name‘and identifier

One of more data element-names can be formulated at this time, each to be registered in context, using the
guidelines described in-ISO 11179-5. For this example, the name of the data element is based on the
representation of thé.data element concept, in this case "Natural Language 3-Alpha Code." The context for
this ngme is assumed to be Language Expertise Data System. The data element identifier is assigned in this
registry by the-registry software, according to the procedure described in ISO 11179-5. For this data element,
the idgntifieris\{RAI} 126:1.

7.6.3 LSpecify value domain and permissible values

The value domain for this data element is enumerated. There is a specific list of permissible values for this
data element containing codes for natural languages. The codes must conform to the list of permissible
values. The 3-alpha codes from ISO 739-2 are entered as permissible values, and related to their appropriate
value domains. Each permissible value is entered with a begin date.

Value domains are administration records, requiring a name and definition to be recorded in context. The
name for this value domain is determined to be "Codes for Natural Languages" and the definition "All 3-alpha
codes listed in ISO 639-2 for representation of natural languages." The context for this name and definition is
"Language Expertise Data System" as is used uniformly throughout Clause 7.
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Other attributes for this example include the following.

e Item Identifier: A system generated identifier for the value domain and its version identifier, in this case
assumed to be {RAI} 524:1.

e Datatype: The datatype is "CHARACTER."

e Datatype Schema/Source: ANSI ISO SQL.

e Maximum characters: The field length of this value domain is based on the actual field length|of the
permissible values; the maximum field length is 3.

e Origin: ISO 639-2, 1998.

The creation date is captured from the system date. Other administrative data, (such as explgnatory
comments, can be recorded at this time.

7.6.4 Other data element attributes

o Select the example for this data element; it must conform to the definitior’ in the value domain.
Data Element Example: ENG (English)

e |dentify the origin for this data element as the standard fror’which the permissible values are obtained.
Data Element Origin: ISO 639-2, 1998.

e Record any notes or comments that might provide additional information about the data element|that is
not included in the definition.

Data Element Explanatory Comment: Nehe provided.

e Enter the name of the submitting organization, which is the organization that submitted the data eJement
for registration.

Submitting Organization: Federation of Professional Associations

e Record the name ,of _the individual or organization assigned the responsibility for monitoring and
maintaining the data-element as the stewardship contact.

Stewardship-Contact: Board of Directors of FPA

Other administrative metadata, such as Creation Date are recorded or captured automatically by the $ystem
where applicable. Other administrative data may be entered manually.

7.6.5~ Classify the data element

Lo oddit ato ] Ll
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Language 3-Alpha Code" can be classified according to its object class: Language

It might also be classified according another grouping.

7.6.6 Registration and administrative status information

The data element, data element concept, value domain, and conceptual domain in this example have the
registration status of "Recorded" and an administrative status of "In Quality Review" when all attributes have
been entered. The conceptual domain might be advanced to a registration status of "Standard" with an
administrative status of "Final" after quality review since that might become the preferred conceptual domain
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for Natural Language Code. The value domain might be advance to the registration status of "Certified" with
an administrative status of "No further action" unless the 3-alpha code becomes the preferred representation
for natural languages. The data element and data element concept might be expected to advance to
"Certified" and "No further action" after quality review is complete.

7.6.7

Summary of attributes

A summary of the data element associated metadata items and their attributes is provided in Annex A,
Table 4, Top-Down Registration for Data Elements for Skill Levels of Language Experts

7.7
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Bkill level discriminator example

Data element concept, conceptual domain and value meanings

ata element concept is based on the object class, "Level," its qualifier "Skill," and-the property
minator." The data element concept "Skill Level Discriminator" is defined accordingito 1ISO 11179-4
nes as "A characteristic that distinguishes among skill levels." Both name and.definition of this data
nt concept must be registered in context, as is described in Annex B. For this example of top-down
btion, the context "Language Expertise Data System," described in Clause 7 /is‘used.

nceptual domain for this data element concept is determined to be "SkillLevels," defined as "All levels
ty in performing a task." The conceptual domain for "Skill Levels" is‘\eriumerated, based the levels of
tion specified by the Federation of Professional Associations. Explicit value meanings are recorded.

The value meanings for this data element concept are "The level of ability known as <Excellent>." Other skill

levels
the va
case g

The o
eleme
to be 4
eleme

7.7.2

7.7.2.1

At this|
data 4
capab
was d
meani
above

7.7.2.2

The re

nclude: good, fair, and poor. Each of the value meanings is registered with its begin date (i.e., the date
ue meaning became valid for the registsry). An identifier iS. assigned to each value meaning, in this
ssumed to be 4001, 4002, 4003, and 4004.

rigin of the conceptual domain is the Federation{of Professional Associations. Identifiers for data
nt concepts and conceptual domains were descriped in Clause 6 and Annex B. Identifiers are assumed
utomatically generated by the registry application software for this example. For this example, the data
nt concept identifier is {RAI} 238:1. The conceptual domain identifier for this example is {RAI} 349:1.

Define and identify data elements

Data element definition

point in a top-down registration, the data element should be defined. Using the rules and guidelines for
lement definitions described in ISO 11179-4, the following definition is formulated: "The level of
lity to perform a skill;";Fhe terms "skill" and "level" were defined as Object Classes and "discriminator”
efined as a Property»'More than one definition can be formulated, each registered in context, where the
ng of each definition is exactly the same. The Language Expertise Data System context is used for the
definition.

Representation Class

pfesentation class selected for this data element is "Name," defined as "A word or combination of words

by wh
Name

as a representation class is described in Subclause 7.3.2.2.

7.7.2.3 Data element name and identifier

One or more data element names can be formulated at this time, each to be registered in context, using the

guideli

nes described in ISO 11179-5. For this example, the name of the data element is based on the

representation of the data element concept, in this case "Skill Level Discriminator Name." The context for this

name
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is assumed to be Language Expertise Data System. The data element identifier is assigned in this
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registry by the registry software, according to the procedure described in ISO 11179-5. For this data element,
the identifier is {RAI} 127:1.

7.7.3 Specify value domain and permissible values

The value domain for this data element is enumerated. There is a specific list of permissible values for this
data element containing names for skill levels. The names must conform to the list of permissible values. The
appropriate names are entered as permissible values, and related to their appropriate value domains. Each
permissible value is entered with a begin date

Value domains are administration records, requiring a name and definition to be recorded in gonte
name for this value domain is determined to be "Names of Skill Level Discriminators" and the definiti
names that designate skill level discriminators." The context for this name and definitioh. is "Lar
Expertise Data System" as is used uniformly throughout Clause 7.

Other attributes for this example include the following.

The creation date is captured from the systemi date. Other administrative data, such as expla
comments, can be recorded at this time.

7.7.4 Other data element attributes

Item Identifier: A system generated identifier for the value domain and its“version identifier, in thi
assumed to be {RAI} 525:1.

Datatype: The datatype is "CHARACTER VARYING."
Datatype Schema/Source: ANSI ISO SQL.

Maximum characters: The field length of this value domain is based on the actual field lengths
permissible values; the maximum field length is 9.

Origin: Federation of Professional Associations

Select the example for this data‘element; it must conform to the definition in the value domain.

Data Element Example:.Good

t. The
on "All
guage

5 case

of the

natory

Identify the origin for-this data element as the standard from which the permissible values are obtained.

Data Element\Origin: Federation of Professional Associations

Record<ahy notes or comments that might provide additional information about the data element
not included in the definition.

Data Element Explanatory Comment: None provided.

that is

ement

Enter the name of the cuhmiﬂing nrgani79finn’ which is the nrgnni7nfinn that submitted the data e

for registration.

Submitting Organization: Federation of Professional Associations

Record the name of the individual or organization assigned the responsibility for monitoring and

maintaining the data element as the stewardship contact.

Stewardship Contact: Board of Directors of FPA
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Other administrative metadata, such as Creation Date are recorded or captured automatically by the system
where applicable. Other administrative data may be entered manually.

7.7.5 Classify the data element

In addition to classification by data system, as described in Subclause 7.1, the data element "Skill Level
Discriminator Name" can be classified according to its object class: Language.

It might also be classified by another group

7.7.6 | Registration and administrative status information
The data element, data element concept, value domain, and conceptual domain in this example have the

registrption status of "Recorded" and an administrative status of "In Quality Review" when all attribdtes have
been gntered. They might be advanced to "Certified" and "No further action" after quality review.is)completed.

7.7.7 | Summary of attributes

A summary of the data element associated metadata items and their attributes,'is’ provided in Annex A,
Table #, Top-Down Registration for Data Elements for Skill Levels of Language Experts.

7.8 Example summary table of attributes

A summary table of the attributes recorded for the top-down scenarig-for registering data elements, described
in Clayse 7, is found in Annex A, Tables 3 and 4.

8 Example of complex data

aggregation (e.g., creation of tables from catégorized data), or format aggregation (e.g., home mailing
addregs). In principle, the rule can be expréssed in a formal logic such as first order predicate logic, a
programming language (e.g., C), mathematics, or some other formalism. In practice, this is not feasible or

Formally, a derived data element is a data element whose allowed values are in the range of some function
on thg allowed values of(one or more input data elements. The function is called a rule. The rule must

an exgmple.

Data glement format aggregates, which are formatted sets of other data elements (see example #3 below),
are a peC|aI class of derlvatlons that Reglstratlon Authorltles may choose not to register as (denved) data

any f|n|te set of two or more data elements. The choice to register format aggregates as derived data
elements or register them as groups is made by the individual Registration Authority. The choice is similar to
the one that Registration Authorities must make when they register value domains (see Clause 1).

8.1 Examples

The following examples illustrate several kinds of derivations. These are only examples and are not meant to
be a list of all possible types of derivation.
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1) Mathematical: estimated yearly household income from monthly household income.

2) Statistical Aggregation: counts of persons by race by age by sex from person race, person ag
person sex.

3) Format Aggregate: home address from home address building number, home address street name
address city, home address state, home address postal code, and home address country name.

e, and

, home

4) Recode: eligibility for retirement in US Federal government from type of retirement, age of employee,

employee years of service, and special requirements.

The details for these examples follow in the tables below. A limited set of metadata attributes)for th
elements in these examples is provided. Not all the attributes are required to illustrate the.'princi
derivation.

The examples use the names, definitions, and allowed values (permissible values foryenumerated dq
and non-enumerated domain description for non-enumerated domains) of the imput and derive
elements. The name of the data elements is used in the description of the rule. This choice is ma3
readability. In practice, the data element identifier is used instead.

These examples make clear that the description of rules can serve two-quite different purposes. They
human understand the derivation when expressed in an easy to read-format, and they can be express
formal language translatable into computer code. The choice is™up to the submitting organizatig
knowledge of the primary user of the registry.

e data
bles of

mains
1 data
de for

help a
ed in a
n and

It is possible that some derivations are so complex that“expressing them in a formal language |is not
practicable. An example of such a derivation is the cemputation of the Consumer Price Index by the US
Bureau of Labor Statistics. In this case, supplying pointers to documents describing the derivation is the only
reasonable approach to expressing the rule.
Example #1 Mathematical Derivation
1 |Input Data Element Name, Definition, and Value Domain
Name Monthly Household Income
Definition Total income earned by each member of the household 16
years of age or older for the previous month in whole dollars.
Non-Enumerated All non-negative integers
Domain description
2 (RULE
Derivation Rule Estimated Yearly Household Income = Monthly Household
description Income * 12
3 |Derived Data Element Name, Definition, and Value Domain
Name Yearly Household Income
Definition Total income earned by each member of the household 16
years of age or older for the previous year in whole dollars.
Non-Enumerated All non-negative integers
Domain description
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Example #2 Derivation by Statistical Aggregation

1 Input Data Element Name, Definition, and Value Domain

Name Person Race
Definition Race of the person

Permissible Values |American Indian, Asian, Black, White, Other

2 |Input Data Element Name, Definition, and Value Domain

Name Person Age
Definition Age in years since last birthday of the person, reported in
categories

Permissible Values |1: 0-15 4: 46 -64
2. 16-25 5. 65 -above
3: 26-45

3 |Input Data Element Name, Definition, and Value Domain

Name Person Sex
Definition Sex of the person

Permissible Values |Female, Male, Other, Unknewn

4 |RULE
Derivation Rule For each of the 100 combinations of values of Person Race,
description Person Age, and Person Sex, count the number of persons
with those eharacteristics

5 |[Derived Data Element Name, Definition, and Value Domain

Name Counts of Persons by Race by Age by Sex

Definition Number of people by cell, where the 100 cells are defined by
the cross product of the categories defined in each of the
input data elements.

Non-Enumerated All non-negative integers for each of 100 cells
Domain, description
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Example #3

Derivation by Format Aggregation

Input Data Element Name, Definition, and Value Domain

Name

Home Address Building Number

Definition

A unique number assigned by the Post Office to each
location of a dwelling on a given street

Non-Enumerated—

1 5 |;|g|t NIIFﬂeFiG S+rinﬂ
g

Domain description

Input Data Element Name, Definition, and Value Domain

Name

Home Address Street Name

Definition

The name of the street where a dwelling is located

Non-Enumerated
Domain description

Character String

Input Data Element Name, Definition, and Value Domain

Name

Home Address City

Definition

Name of the city in which'the home is located

Non-Enumerated

4 Digit Numeric String

Domain description

Input Data Element Name, Definition, and Value Domain

Name

Home ‘Address State Code

Definition

State in which home is located

Permissible Valtues

US Postal State Codes

Input Data Element Name, Definition, and Value Domain

Name

Home Address ZIP Code

Definition

US Postal ZIP Code for home

Permissible Values

US Postal ZIP Codes (5 Digit Numeric)
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6 |RULE
Derivation Rule Combine input data elements into following format:
description Home Address Building Number / Home Address Street

Name \n Home Address City /,/ Home Address State Code
/ Home Address Postal Code \n Home Address Country
Name

where
the symbol / means string concatenation, and

the symbol \n means begin a new line

5 |Derived Data Element Name, Definition, and Value Domain

Name Home Address

Definition Full address of home

Non-Enumerated Character string in format
Domain description | N+ (5 max) C+ (unlimited)

C+ (unlimited), CC, C+ (10 max)
C+ (unlimited)

where

N signifies numeric characters, C signifies alpha characters,
+ means at least one character-of.the given type
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Example #4 Derivation by Recode

1 |Input Data Element Name, Definition, and Value Domain

Name Type of Retirement

Definition The name of the rules under which eligibility is determined

Permissible Values |Optional, Special Optional, Early Optional, Discontinued
Service, Disability

2 |Input Data Element Name, Definition, and Value Domain

Name Age of Employee

Definition Age in number of years since last birthday
Non-Enumerated Integer between 0 and 125

Domain description

3 |Input Data Element Name, Definition, and Value Domain

Name Employee Years of Service

Definition Number of years employee has'worked for US Federal
government including active‘military service

Non-Enumerated Integer between 0 and<25
Domain description
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Input Data Element Name, Definition, and Value Domain

Name

Special Requirements

Definition

Requirements that must be met for each type of retirement

to be in effect

Non-Enumerated
Domain description

Text

5 |RULE

Derivation Rule
description

See “Example #4 — Derivation Rule Description” below for
the description of this Rule. This lengthy text would be
placed here as the value of the description attribute

6 |[Derived Data Element Name, Definition, and Value Domain

Name US Federal Government Civil Service Retirement System,
Employee Eligibility for Retirement
Definition Indicator whether US Federal employee is-gligible to retire

under Civil Service Retirement System

Permissible Values

Yes, No

Emplpyee may retire under the Civil Service Retirement Systém(CSRS) at the following ages, and receive
an immediate annuity, if employee has at least the amount of)Federal Service shown in the table below:
Type of - Minimum . .
retirement Minimum Age Service(Years) Special Requirements
62 5 None
Dptional 60 20 None
55 30 None
You must retire under special provisions for
air traffic controllers or law enforcement and
Spegial Optional 50 20 firefighter personnel. Air traffic controllers can
also retire at any age with 25 years of service
as an air traffic controller.
Your agency must be undergoing a major
Any Age 25 reorganization, reduction-in-force, or transfer
Eanfly Optional of function determined by the Office of
50 20 Personnel Management. Annuity is reduced if
under 55.
Ditcontinued Any Age 25 Your separation is involuntary and not a
i 50 20 remmovat for misconduct detigquency:
You must be disabled for useful and efficient
service in your current position and any other
vacant position at the same grade or pay level
L within your commuting area and current
Disability Any Age S agency for which you are qualified.
Must be prior to retirement, or within one year
of separation, except in cases of mental
incompetence.
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Annex A
(informative)

Tables of data element attributes for examples

Technical Report. Table 1 provides examples of the metadata associated with the Englis
name from the ISO 3166 enumerated data standard and a data element from an application system; 1
provides examples of the metadata associated with data elements that are non-enumerated, usi
ISO 6709 standard for domain information. The data element attributes are named in the first column &
illustrative data that could be registered for each of the example data elements is given in subs
columns.

Table A.1 — Bottom-Up Registration for Data Elements with Enumerated Domains, based on ISC

ded efi in this
h-language

short
[able 2
ng the
nd the
equent

) 3166

Metadata Name | ISO 3166, Enumerated Application System

1 |Data Element Definition
Data Element (DE) Registry Registry Facility Data
Definition Context System
DE Definition The short, ISO-recognized name of |The name of the |The name ofja
a country, represented in thé English | country where a | country where the
language. mail piece is addressee is
delivered. located.
2 |Permissible Values and Value Domain

Permissible Values
(each PV)

All English-language short country
names from 1SO'3166, matched with
value meanings. ( recorded as:
Afghanistan, Albania,...., Zimbabwe)

All English-language short count
names from 1ISO 3166, matched
value meanings. (recorded as:

Afghanistan, Albania,....., Zimbalj

y
with

we)

language names of all countries.

PV Begin Date (each PV) (19970110 19970110

PV End Date (each PV) |(Notapplicable) (Not applicable)

Value Domain (VD) Registry Registry

Context

VD Name ISO English-Language Country ISO English-Language Country $hort
Short Names Names

VD Definition All short, ISO-recognized English- All short, ISO-recognized English-

language names of all countries.

VD Description

(Not applicable)

(Not applicable)

VD tem Identifier {RAI} 5678:1 {RAI} 5678:1

Datatype CHARACTER VARYING CHARACTER VARYING
Datatype ANSI ISO SQL ANSI ISO SQL
Schemal/Source

Maximum Characters 44 44

Format

Not applicable)

Not applicable)

Unit of Measure

Precision

(
(Not applicable)
(Not applicable)

(
(Not applicable)
(Not applicable)

VD Origin

ISO 3166-1:1997

ISO 3166-1:1997
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Table A.1 (continued)

Metadata Name

ISO 3166, Enumerated

Application System

VD Explanatory
Comment

The value domain includes only the
subset of names that designate
countries; it does not include names
of territories.

The value domain includes only the
subset of names that designate
countries; it does not include names of
territories.

3 |[Representation Class Item
RW‘% Name Name
Representation Class Short Short
eralifier
4 |Dhta Element Name and Identifier
DE Name Context Registry Registry Facility Data
System
DE Name ISO English-Language Country Mailing Address | Mailing_Address.
Short Name Country Name Country_Name
DE Identifier {RAI} 209033:1 {RAI} 5394:1
5 |Other Data Element Attributes
DE Example China Denmark
DE Origin ISO 3166-1:1997, Codes for the Application system
representation of names of countries
and their subdivisions -- Part 1:
Country codes
DE Explanatory This data element is included,inthe | This data element is required for
Cpmment mailing address standard. delivery of mail outside the country of
origin.
Stibmitting organization |Office of Information Cellection Office of Enforcement and Compliance
Assurance
Stewardship Contact Geopolitical Data~Administrator Facility Data Systems Administrator
6 DPta Element Concept and ConceptuallDomain
Dhta Element Concept |Registry Registry
(DEC) Context
DEC Name Country Identifier Address Country Identifier
DEC Definition Aridentifier for a primary An identifier for a primary geopolitical
geopolitical entity of the world. entity of the world that indicates a
mailing address.
Opject Class Country Address
Object Class Qualifier (Not applicable) (Not applicable)
Property Identifier Identifier
Property-Qualifier (Not applicable) Country
DEC1tem Identifier {RAI}12345:1 {RAI}12468:1
Conceptual Domain (r‘n) Registry Registry
Context
CD Name Countries of the World Countries of the World
CD Definition The primary geopolitical entities of | The primary geopolitical entities of the
the world. world.
CD Item Identifier {RAI} 2468:1 {RAI} 2468:1
CD Origin ISO 3166:1 ISO 3166:1
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Table A.1 (continued)

Metadata Name ISO 3166, Enumerated Application System
Value Meaning (for each |The primary geopolitical entity The primary geopolitical entity known
VM) known as <China> as <China>
VM Begin Date (for each (19970110 19970110
VM)

VM End Date (for each (Not applicable) (Not applicable)
ViV
VM Identifier (for each <Assigned by system as <Assigned by system as 100 /[1230:
VM) 1001...1230: one to each VM> one to each VM>

7 |[Classification Type Classification Values for Classification Type
Examples
Keyword Country Country, Address;’Mailing
Group Geopolitical Entities, Country Mailing Address

Identifiers

Object Country Address, Country
Layer of Abstraction Generalization Specialization
Type

8 [Registration and Administrative Status
DE Registration Status |Standard Recorded
DE Administrative Final In Quality Review
Status
VD Registration Status |Standard Standard
VD Administrative Final Final
Status
DEC Registration Status |Standard Recorded
DEC Administrative Final In Quality Review
Status
CD Registration Status |Standard Standard
CD Administrative Final Final
Status
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Table A.2 — Bottom-Up Registration for Data Elements with Non-Enumerated Domains,

based on ISO 6709

Metadata Name

ISO 6709, Non-enumerated

FGDC Application

1 |Data Element Definition

Data Element (DE) Registry Standard Registry

Definition Context

DE Definition The sexagesimal measure of the The northern- The measure of
il |gu:a| dlotal L\~ Uf [} FUO;t;UII A\l ] thU IIIUOt \JUUId;I IGtU :atltudc fUI thU
earth on a meridian north or south of |of the limit of northern-most
the equator. coverage coordinate that

expressed in limits coverage of
latitude. a data set.
2 (Rermissible Values and Value Domain

Rermissible Values Measures of latitude in degrees, Measures of latitude expressed in

(pach PV) minutes, and seconds. degrees and decimal degrees.
(Informational only; not recorded for | (Informational only; not recorded for
non-enumerated domains) non-enumerdted domains)

RV Begin Date (each (Not applicable for non-enumerated (Not applicable for non-enumerated

RV) domains) domains)

RV End Date (each PV) [(Not applicable for non-enumerated (Net applicable for non-enumerated
domains) damains)

Value Domain (VD) Registry Registry

Context

VD Name Sexagesimal Measures of Latitude Decimal Measures of Latitude

VD Definition All sexagesimal measures of;the All decimal measures of the distance
distance of an angle north.or south of [of an angle north or south of the
the equator. equator.

VD Description Latitude measure on*or north of the Latitude measure on or north of the
equator is positive; latitude measure |equator is positive; latitude measure
south of the equator is negative. The |[south of the equator is negative. The
range limit for,degrees is 0-90, for range limit for degrees is —90.0 to
minutes i{s 0-59, and for seconds is 0- [+90.0.

59.

VD Item Identifier {RAI}9876:1 {RAI} 9877:1

Datatype CHARACTER VARYING CHARACTER VARYING

Datatype ANSI ISO SQL ANSI ISO SQL

SchemalSource

Maximum Characters |13 10

Format +/-DDMMSS to +/-DDMMSS.SSSSS |+/-DD.D to +/-DD.DDDDDD

Unit of Measure Sexagesimal Degree

Rrecision Number of decimal places recorded Number of decimal places recorded

VD-Origin ISO 6709 ISO 6709

VD Explanatory (Not applicable) (Not applicable)

Comment

3 |Representation Class

Representation Class |Measure Measure

Representation Class |Sexagesimal Degree

Qualifier

68 © ISO/IEC 2003 — Al rights reserved



https://standardsiso.com/api/?name=602c88d255b095f5709168de98f50397

Table A.2 (continued)

ISO/IEC TR 20943-1:2003(E)

Metadata Name

ISO 6709, Non-enumerated

FGDC Application

4 |Data Element Name and Identifier
DE Name Context Registry Standard Registry
DE Name Latitude Sexagesimal Measure North Bounding  [Northern-most
Coordinate Latitude Measure
DE Identifier {RAI} 312345:1 {RAI} 20875:1
5 |Other Data Element Attributes
DE Example +674532 and +674531.85435 +62.98
DE Origin ISO 6709-1983 (E), Standard ISO FDIS 19115 Geographic
representation of latitude, longitude Information — Metadata.
and altitude for geographic point
locations.
DE Explanatory Latitude sexagesimal converts to The northern most coordinate might
Comment latitude degrees by the following refer to a.peint or a line that boUnds a
formula: seconds/60 = minutes, rectangle. Latitude degree convrts
decimal minutes/60 = decimal to latitude sexagesimal by the
degrees. fellowing formula: Decimal degrges x
60 = minutes, decimal minutes x 60 =
seconds
Submitting Office of Information Collection Office of Information Collection
organization
Stewardship Contact |Geographic Information Systems Geographic Information Systemis
Administrator Administrator
6 |[Data Element Concept and Conceptual Domain
Data Element Concept |Registry Registry
(DEC) Context
DEC Name Latitude Distance North Bounding Latitude
DEC Definition A measure of the angular distance of |A measure of angular distance ¢n a
a point'on the surface of the earth meridian north or south of the
north or south of the equator. equator that is the northern mosgt limit

of coverage.

(CD) Context

Object Class Latitude Latitude

Object Class Qualifier |(Not applicable) (Not applicable)
Property Distance Bounding
Property Qualifier (Not applicable) North

DEC Item ldentifier {RAI} 23456:1 {RAI} 23457:1
Conceptual Domain Registry Registry

CD Name Measures of Latitude Measures of Latitude

CD Definition All latitude measures of points north or | All latitude measures of points rjorth
south-of the-equator or-south-of-the-equator

CD Item Identifier {RAI} 2532:1 {RAI} 2532:1

CD Origin ISO 6709 ISO 6709

Value Meaning (each (Not applicable for non-enumerated) |(Not applicable for non-enumerated)

VM)

VM Begin Date (each (Not applicable for non-enumerated) |(Not applicable for non-enumerated)

VM)

VM End Date (each VM)

(Not applicable for non-enumerated)

(Not applicable for non-enumerated)
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Table A.2 (continued)

Metadata Name

ISO 6709, Non-enumerated

FGDC Application

VM Identifier (each VM)

(Not applicable for non-enumerated)

(Not applicable for non-enumerated)

7 |Classification Type

Classification Values for Classification Type

Examples

Keyword Horizontal Coordinate, Spatial, Horizontal Coordinate, Spatial,
Latitude Latitude

Group Geographic Point Location Geographic Point Location, §ounding

Coordinates

Dbject

Latitude

Latitude

ayer of Abstraction
ype

Generalization

Specialization

Registration and Admin

istrative Status Information

DE Registration Status

Certified

Certified

DE Administrative

No further action

No further action

OO O o I d oW | D=l <l A1l ™l Tl ol 1

ptatus

ptatus

D Registration Status | Standard Standard

D Administrative Final Final

ptatus

DEC Registration Standard Certified

ptatus

DEC Administrative Final No further action
ptatus

LD Registration Status | Standard Standard

D Administrative Final Final

Table A.3 — Top-Down Registration.for Data Elements for Skill Levels of Language Experts

Metadata Name

Organization

Expert

Skill Type

6 Datla Element Concept and Conceptual Domain

Datia Element Concept
(DEC) Context

Language Expertise Data
System

Language Expertise Data
System

Language Expertise Data
System

DEC Name

Professional organization
identifier

Language expert identifier

Language skill type

DEC Definition

An identifier that
recognizes or establishes

An identifier that
recognizes or establishes

An identifier that
establishes a type of

the identity of a the identity of a language |language skill.

professional expert.

organization.
DEC‘item Identifier {RAI} 234:1 {RAI} 235:1 {RAI} 236:1
Object Class Organization Expert Skill
Object Class Identifier |{RAI} 881:1 {RAI} 882:1 {RAI} 883:1
Object Class Qualifier |Professional Language Language
Property Identifier Identifier Type
Property ldentifier {RAI} 771:1 {RAI} 771:1 {RAI} 772:1

Property Qualifier

(not applicable)

(not applicable)

(not applicable)
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Table A.3 (continued)

Metadata Name

Organization

Expert

Skill Type

Conceptual Domain
(CD) Context

Language Expertise Data
System

Language Expertise Data
System

Language Expertise Data
System

CD Name Professional Language Experts Language Skills
Organizations
CD Definition All associations that All persons with expertise |All skills in the use of

pertain to, or are

in languages.

languages.

connected with a
profession.

CD Item Identifier

{RAI} 3451

{RAI} 346:1

{RAI} 3471

CD Origin

Federation of
Professional
Associations

Federation of
Professional Associations

Federation-of
Professional Associptions

Value Meaning (each

VM) organization known as known as <person> larniguage.
<identity> (Informative only for nor=_} The ability to write &

(Informative only for non- |enumerated domains?) language.
enumerated domains.) The ability to speak|a

language.

The professional

The language expert

The ability to read a

VM Begin Date (each
VM)

(not applicable to non-
enumerated domains)

(not applicable-{6 non-
enumerated domains)

2000-11-20 for each VM.

VM End Date (each VM)

(not applicable to non-
enumerated domains)

(not applicable to non-
enumerated domains)

(not applicable at thjs
time)

VM Identifier (each VM)

(not applicable to non-
enumerated domains)

(netapplicable to non-
enumerated domains)

977,978, 979
respectively

Data Element Definition

Data Element (DE) Language Expertise Data | Language Expertise Data |Language Expertisg Data

Definition Context System System System

DE Definition The name of a The name of a person The name of a type[of
professional with language expertise. |language skill.
organization.

Representation Class

Representation Class |Name Name Name

Representation Class | (not'applicable) (not applicable) (not applicable)

Qualifier

Data Element Name and Identifier

DE Name Context Language Expertise Data [Language Expertise Data | Language Expertisq Data

System

System

System

DE Name Professional Organization | Language Expert Name |Language Skill Type
Name Name
DE Identifier {RAI} 123:1 {RAI} 124:1 {RAI} 125:1

Permissible Values and

Value Domain

Permissible Values
(each PV)

(not applicable to non-
enumerated domains)

(not applicable to non-
enumerated domains)

Read, Write, Speak

PV Begin Date (each

(not applicable to non-

(not applicable to non-

2000-11-22

P\/\
vy

tadl ol H AY
CIriurmmcratcyu UUIIIGIIIO}

PP = | H )
Crunicraltcu UUIIIGIIIO’

PV End Date (each PV)

(not applicable to non-
enumerated domains)

(not applicable to non-
enumerated domains)

(not applicable at this
time)

Value Domain (VD)
Context

Language Expertise Data
System

Language Expertise Data
System

Language Expertise Data
System

VD Name Professional Organization | Language Experts Language Skill Names
Names
VD Definition All names of professional |All names of persons with [ All names that designate

organizations.

language expertise.

language skills.
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Table A.3 (continued)

Metadata Name

Organization

Expert

Skill Type

VD Description

Variable length character
strings designating
names of organizations.

Variable length character
strings representing
persons' names.

(not applicable for
enumerated VD)

VD Item Identifier {RAI} 521:1 {RAI} 522:1 {RAI} 523:1
Datatype CHARACTER VARYING [CHARACTER VARYING |CHARACTER
Datatype ANSI ISO SQL ANSI ISO SQL ANSI ISO SQL
Schemal/Source
Maximum Characters |40 40 5
Format (not applicable) (not applicable) (not applicable)
VD [Origin (not applicable) (not applicable) (none provided)
VD [Explanatory (not applicable) (not applicable) (none provided)
Comment
5| OtHer Data Element Attributes
DE [Example United Teachers' Janet Smith Write
Association
DE |Origin Federation of Federation of Federation of
Professional Associations | Professional Associations | Professional Associations
DE [Explanatory (not applicable) Includes first and last (none provided)
C0||nment name and excludes {itfes.
Submitting Federation of Federation of Federation of
organization Professional Associations | Professional AsSociations | Professional Associations

Stewardship Contact

Board of Directors of FPA

Board of Directors of FPA

Board of Directors of FPA

7|Classification Type Classification Values for Classification Type
Exgmples
Data System Language Expertise Language Expertise Language Expertise
Object Class Organization Language, Expert Language
Layer of Abstraction
Tyge
8|Registration and Administrative Status Information
DE |Registration Status | Recorded Recorded Certified

DE [Administrative
Status

In quality review

In quality review

No further action

VD |Registration Status

Recorded

Recorded

Certified

VD |[Administrative
Status

In quality review

In quality review

No further action

DEC Registration
Stafus

Recorded

Recorded

Certified

DEC Administrative
Status

In quality review

In quality review

No further action

CD|Registration.Status

Recorded

Recorded

Certified

CD|Administrative
Status

In quality review

In quality review

No further action
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Table A.4 — Top-Down Registration for Data Elements for Skill Levels of Language Experts

Metadata Name

Language Identifier

Skill Level Discriminator

Data Element Concept and Conceptual Domain

Data Element Concept
(DEC) Context

Language Expertise Data System

Language Expertise Data System

DEC Name

Natural Language Identifier

Skill Level Discriminator

DEC Definition

An identifier that establishes a

A characteristic that distinguishes

natuaral lanauaag amona-skill lavals
DEC Item Identifier {RAI} 237:1 {RAI} 238:1
Object Class Language Level
Object Class Identifier [{RAI} 884:1 {RAI} 885:1
Object Class Qualifier |Natural Skill
Property Identifier Discriminator
Property Identifier {RAI} 771:1 {RAI} 773:1

Property Qualifier

(not applicable)

(not applicable)

Conceptual Domain
(CD) Context

Language Expertise Data System

=

Language EXxpertise Data Systen

CD Name

Natural Languages

Skilldevels

CD Definition

All languages used as the native
tongue by a group of persons.

Adll\levels of ability in performing
task.

[

CD Item Identifier

{RAI} 348:1

{RAI} 349:1

CD Origin

ISO 639-2

Federation of Professional
Associations

Value Meaning (each
VM)

The natural language knowfyas
<language>.

The level of ability known as
<excellent>, <good>, <fair>, or
<poor>.

VM Begin Date (each
VM)

2000-11-19

2000-11-19

VM End Date (each VM)

(not applicable:at'this time)

(not applicable at this time)

VM Identifier (each VM)

3001, 3002,3003, ... to last of
domain.

4001, 4002, 4003, 4004, respectjvely.

Data Element Definition

Data Element (DE)
Definition Context

Lahguiage Expertise Data System

Language Expertise Data Systen

=

DE Definition The 3-alpha code that refers to a The level of capability to perform|a
natural language. skill.

Representation Class

Representation Class |[Code Name

Representation Class |3-Alpha (not applicable)

Qualifier

Data Element Name and Identifier

DE Name Context

Language Expertise Data System

=]

Language Expertise Data Syster]

DE.Name Natural Language 3-Alpha Code Skill Level Discriminator Name
DE Identifier {RAI}126:1 {RAI}127:1

Permissible Values and Value Domain

Dn—missibh_va_l_ues (a2 b o A Letad in 1SN 220 3 n Eoir on r
reornmm \GII J GIPIIG CUUCTO TTotlTUu 1T 1o JJ LAUCTICTTIL, JUUU, T alr, ariu 1 Uul
(each PV) 2)

PV Begin Date (each  |2000-11-23 2000-11-20

PV)

PV End Date (each PV)

(not applicable at this time)

(not applicable at this time)

Value Domain (VD)
Context

Language Expertise Data System

Language Expertise Data System

VD Name

Codes for Natural Languages

Names of Skill Level Discriminators
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Table A.4 (continued)

Metadata Name

Language Identifier

Skill Level Discriminator

VD Definition

All 3-alpha codes listed in ISO 639-2
for representation of natural
languages.

All names that designate skill level
discriminators.

VD Description

(not applicable for enumerated
domains)

(not applicable for enumerated
domains)

VD Item ldentifier {RAI} 524:1 {RAI} 525:1

Datatype CHARACTER CHARACTER VARYING
Datatype ANSI ISO SQL ANSI ISO SQL
SchemalSource

Maximum Characters |3 9

Hormat (not applicable) (not applicable)

VD Origin ISO 639-2 Federation of Professional

Associations

D Explanatory

(none provided)

(none provided)

\
Comment
5 [Qther Data Element Attributes
DE Example ENG (English) Excellent
DE Origin ISO 639-2, 1998 Federation‘of Professional
Associations
DE Explanatory (none provided) (nohe provided)
Comment
Submitting Federation of Professional Federation of Professional
grganization Associations Associations
Stewardship Contact |Board of Directors FPA Board of Directors FPA
7 |CQlassification Type Classification Values for Classification Type
Examples
System Language Expertise Language Expertise
Qbject Class Language Language
LHayer of Abstraction
Type
8 [Registration and Administrative Status Information
DE Registration Status |Certified Certified
DE Administrative No further action No further action
Status
D Registration Status |Certified Certified
VD Administrative No further action No further action
Status
DEC Registration Certified Certified
Status
DEC Adminjstrative No further action No further action
$tatus
CD Registration Status |Standard Certified
CD Administrative Final No further action
Status
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Annex B
(informative)

Application of ISO/IEC 11179-2, -4, -5 and -6

= 444702 L
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element metadata. It is intended to be used to supplement to the description of data element redis
provided in Subclause 6.1 of this Technical Report.

B.1 Data element definition

The purpose of a data element definition is to define a data element with words ot/phrases that de|
explain, or make definite and clear its meaning. Precise and unambiguous data, element definitions are
the most critical aspects of ensuring data shareability. The value domain, described in Clause B.2, id{

g data
tration

scribe,
one of
entifies

the complete set of values that can be contained in a data element. Edch“data value in a domain must

conform to the definition for that data element.

ISO/IEC 11179-4 provides the standard for formulating data element'definitions. There are mandatory riles, to

which all data element definitions must comply, and there are guidelines that should be followed in form
a definition. The standard does not specify syntactical requirefaents (i.e., word order and structure) th
be established by the registration authority. A registration authority might choose to allow multiple defi
in context, for a data element in the same manner that multiple names, in context, are allowed. In the g
multiple definitions, each definition must convey the samie, exact meaning so that there is no ambiguity
values for that data element. See Clause 6 for examples of names and definitions in context.

The rules and guidelines applicable to the Registry Definition (i.e., the unique definition that has

assigned to the data element for registrationZin a registry) follow. A syntax that has been adopted
registration authority is also included in this clause.

B.1.1 Rules for definitions

Rules for formulating a data element definition are mandatory and testable for compliance. The followin
must be followed when forniulating a data element definition.

¢ Unique (within any.data dictionary in which it appears within a specific context).

Singular.
e State whatthe concept is, not only what it is not (i.e., never exclusively in the negative).

o Deseriptive phrase or sentence.

ulating
At may
nitions,
ase of
to the

been
Dy one

g rules

&~ Contain only commonly used abbreviations.

¢ Does not contain embedded definitions of other data elements or concepts.

Examples of definitions that meet the above requirements are described in the following paragraphs.

B.1.1.1 Uniqueness
According to the standard rules for formulating data definitions, a data definition and context shall be

for a specific context within any registry and registration authority in which it appears. Each definition s
distinguishable from every other definition within a registration authority to ensure that specifi

© ISO/IEC 2003 — Al rights reserved
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maintained. One or more characteristics expressed in the definition must differentiate its concept from other
concepts.

Note that a registration authority that registers incomplete application data elements might contain several
data elements with the same definition, each within the context of the source of that data element. These data
elements should be linked to the appropriate well-formulated data elements that contain the same data
values. See Subclause 6.7 for linking of data elements.

Examples:

Good] Regulation Effective Date: The calendar date when a regulation became effective.
Sample Collection Start Date: The calendar date when collection of the sample began.
Poor:| Regulation Effective Date: The date when the event started.

Sample Collection Start Date: The date when the event started.

B.1.1.2 Singular

The cancept expressed by the data definition shall be expressed in the singular
Examples:

Good] The commonly known, short name of a country.

Poor:| The commonly known, short name of countries.

Note: | The poor definition implies that a name might identify-more than one country.

B.1.1.3 State the concept; not only its negative

A defiition cannot be constructed exclusively by-saying what the concept is not. The following are definitions
of "Copintry Name" demonstrate good and bad:definitions.

Examples:
Good] The ISO-recognized short name of a country.
Poor:| The ISO-recognized(name that is not the long name of a country.

Note:| In some instances, a good definition that specifies what the concept is, might also specify what the
concept is notyas in the following example:

The 1SQ-recognized, short name of a country that is not its long name.

B.1.1.4 ‘Descriptive phrase or sentence

A phrase or sentence is necessary to describe the essential characteristics of the concept. Stating the name
as a synonym, or restating it with the same words is insufficient.

Examples:
Good: The commonly known, short name that identifies a country.

Poor: Name of a country.
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Note: The poor definition does not describe the concept that this is the short name, not an expanded or long

name.

B.1.1.5 Contain only commonly used abbreviations or acronyms

Understanding the meaning of an abbreviation, including acronyms and initials, is usually confined to a certain
environment. In other environments the same abbreviation can cause misinterpretation or confusion. An
exception to this rule can be made if an abbreviation is more readily understood than the full form and has

been adopted as a term in its own right, such as email (i.e.. electronic mail), radar (i.e.. radio detecti

g and

ranging) and fax (i.e., facsimile). When an abbreviation or an acronym is included in a definition,cit
follow the full term and be enclosed in parentheses.

Example 1:

should

Good: The code that represents the economic activity of a company as specified by the’Standard Ingustrial

Classification (SIC) of Establishments.
Poor: The SIC code for a company.
Example 2:
Good: The code that represents the unit for measuring the mass pertunit (m.p.u.) volume.

Poor: The code that represents the unit for measuring the m.p.uxvolume.

B.1.1.6 No embedded definitions

The definition of a second data element or related concept should not appear in the definition proper|
primary data element.

Examples:
Good: The text that describes the method used to calibrate the analysis equipment.

Poor: The text that describes the“method used to calibrate the analysis equipment. Calibration
process of rectifying the graduation of an instrument that gives quantitative measurements.

Note: The term calibrationyshould be defined in an associated glossary or dictionary.

B.1.2 Guidelines. for definitions

Highly recommended guidelines, although not mandatory, are principles that should be followed
formulating @’data element definition. A definition should:

e State‘the essential meaning of the concept.

o~ “Be precise and unambiguous.

of the

is the

when

e Be concise.

e Be able to stand alone.

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

information.
e Avoid circular reasoning.

e Use the same terminology and consistent logical structure for related definitions.
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Examples of these guidelines are provided in the following paragraphs.

B.1.2.1 Essential meaning of concept

Include all primary aspects of the concept, but avoid non-essential characteristics. Examples:

Good: The name of a country where mail is delivered.

Poor: _The last line of a mail piece that names the country where mail is hping sent

Note: | The poor definition contains extraneous information (i.e., the line where the country name is placed:on
a mail piece). This information is valuable to those who are preparing mail pieces (e.g., letters and
packages), but does not serve to define the data element. This information might be included in a
comment about the data element, or in business rules applicable to mailing address.

B.1.2.2 Precise and unambiguous

The exact meaning of a data element should be apparent from the definition. Codes that are derived from

differept standards or identifiers assigned by different sources must be distinguished.

Example 1:

Good] The 2-character alphabetic code assigned by the International Standard Organization (ISO) 3166-1 to

Poor:

Note:

Note:

represent a country.
The code that represents a country.

Country Codes are assigned by ISO 3166-1:1997, FIPS PUB 10-4, FIPS PUB 104-1, and ANSI Z39.27-
1984. Some are alphabetic (both 2- and 3-charactéer); and at least one is numeric. The poor definition
is imprecise, making it difficult to clarify the source of the code and its decode.

The source of standard data values in a demain is documented by the Origin attribute in the value
domain. The source is sometimes réeflected in the definition, however, so that there is no
misunderstanding as to the source of\the data content for the data element.

Example 2:

Other

B.1.2.

bxamples of good definitionSthat clearly distinguish between similar data elements are:

The commonly recognize€d, ‘short name that identifies a country.

The official name thab identifies a country.

B Concise

The degfinition-should be brief and comprehensive. Extraneous terms are to be avoided.

Examples:

Good: The surname of a person.

Poor: The part of a person's name that describes the surname of a person.

Note: The person’s surname does not describe the surname — it is the surname of a person. It is
extraneous to say that the surname is "part of a person's name."
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B.1.2.4 Stand alone
A good definition must be able to stand alone, without further definition to understand its meaning.

Examples:

Good: The Hydrologic Unit Code (HUC) that represents a geographic area that includes part or all of a

surface drainage basin, a combination of drainage basins, or a distinct hydrologic feature.

Poor: The Hydrologic Unit Code (HUC) code that represents a cataloging unit.
Note: The term "cataloging unit" does not provide the understanding that the code represents-a dr

basin. For data registries that include a dictionary or thesaurus, the term cataloging.unit shg
defined in the thesaurus.

B.1.2.5 No embedded information

A good definition does not include embedded rationale, functional usage, domain' information, or prod
information.

Example: The rationale for using meters instead of feet should not be embedded in the definition.

Good: The distance in meters either above or below a reference surface.

ainage
uld be

edural

Poor: The distance either above or below a reference surface, measured in meters instead of feet because

meters is an International Standard for measuring distance.
Example: Functional usage should not be included in the definition (i.e., this data element is [or is not] used for....)]
Good: The code assigned by a state to uniquely identify a facility.

Poor: The code assigned by a state to uniquely identify a facility and to be used by the state in 3
transfer for that facility.

Example: Procedural remarks (e.g.;.optionality) should not be part of a data element definition.

Good: The name of the capacity that an organization serves for a facility.

Il data

Poor: The name of the capacity that a company serves for a facility. The role name is used in conjiinction

with an organization name in association with a facility.
Note: A data €lement may have a "Note" or "Comment" attribute that can be used to capture

procedure, and other explanatory information that is not appropriate to include in the de
attribUte.

B.1.2:6— Avoid circular reasoning

usage,
finition

Two definitions should not be defined in terms of each other. A definition should not use the defin

tion of

another concept as Its definition. Examples of poor definitions with circular reasoning are:
Examples:
Poor: A code number assigned to an object.

Poor: An object identified by a code number.
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B.1.2.7 Consistency for related definitions

A common terminology and syntax (i.e., consistent logical structure) should be used for similar or related
definitions to facilitate understanding. Where the terminology and syntax is not the same, a user might
assume that there is an implied difference between related definitions.

Example of Good Consistency. The following three definitions represent good consistency for the code and
the name of the method for determining the vertical coordinate, and also with the name of the method for
determining vertical and horizontal coordinates:

TILe code that represents the method used to determine the vertical coordinate.
The name of the method used to determine the vertical coordinate.

The name of the method used to determine the horizontal coordinates.

Example of Poor Consistency. The following two definitions represent poor consistency-for/code and name
of the method for determining horizontal coordinates:

Tlhe name of the method used to determine the horizontal coordinates.

The code that represents the method used to determine the latitude and longitude.

Note: | Because the terminology is different (horizontal coordinates vs.(latitude and longitude), the registry

user might assume that the different terms have a somewhat-different meaning, even though they are
simply different representations of the same concept.

B.1.3| Data element definition syntax

Only gemantic structures of data element definitions are ‘addressed in ISO/IEC 11179-4. For consistency, a
registration authority might choose to establish syntaxtules for the registry, as in the following examples.

Use a phrase, not a sentence.
Phrase: The name of the country where-a mail piece is delivered.

Sentence: The mailing address country name is the name of the country where a mail piece is delivered

Note: | The sentence above is not as concise as the phrase. It repeats the data element name, and adds
nothing that clarifies or further'defines the data element.
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Since a data eleméent)always includes representation, begin the phrase that defines the data element by
stating the representation class for the data element and its value domain. The definite article "the" is
used, because-the definition refers to a specific data value.

Name: The*name of ....

Cpde: The code that represents ....

Text: The text that describes (or defines)....

Number: The number assigned by (Dun & Bradstreet; Chemical Abstracts Service; the state) to identify a
(business establishment, chemical substance, legislative district)....

OR  The number that represents ....

Measure: The measure of the (distance, area, mass)....
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Picture: The picture of ....
Graphic: The graph that depicts ....

Quantity: The (sum, dimension, capacity, amount) of ....

Note: For quantity, instead of repeating the term "quantity” in the definition, more specific terms are used to
describe the type of quantity for which the data element is applicable. This avoids the wordiness of a

phrase such as "The quantity that indicates the sum of ...."

B.1.4 Terms commonly used in definitions

Although not part of the standard, there are action terms commonly used in definitions that\are frequently

misused or mistakenly interchanged. The terms have similar, but different, meanings ‘that make
changes to the interpretation of the definitions. These terms might be included in a user”manual, to
guidance for formulating definitions. The following are examples of terms that a registration authority
designate to be used in definitions, according to the meanings provided.

e Define. To set forth the meaning of a word or phrase.

e Depict. To represent by, or as if by painting, or to characterize by words with vividness of detail.

e Describe. To convey in words the appearance, nature, or attribtites of something.

e Designate. To select or nominate for a purpose.

e |dentify. To recognize or establish as being a particular person or thing; to verify the identity of som

e Indicate. To show (as by measuring or recording), point to, draw attention to, or make known brie
general way.

For definitions to be precise and unambiguous, the above terms should be used carefully so that thg
meaning of the concepts reflected by the.definitions is well understood.

B.2 Representational attributes

One of the first things~te—consider when registering a data element is how the data element is
represented in an implementation. The relational aspects of a data element include the permissible
(i.e., code sets), value/domain, representation class, and examples of data values. The value domain
set of permissible values that will be stored in the data field as well as other representational attributes.

B.2.1 Permissible values

Permissible values are the exact names, codes, and text that can be stored in a data field in an infor|
management system. For value domains that are enumerated, permissible values must be entered i
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registry. The permissible values for country identification in "ISO English-Language Country Short NaTe" will

The permissible values for an enumerated value domain are associated with the value meanings (i.

e., the

names and definitions that are included in the conceptual domain of possible values). The entry of value

meanings and their association with permissible values is described later in this Annex as B.5.3.

For non-enumerated domains, the permissible values are those defined by the value domain description and

the rule description, as described in Subclause B.2.2.
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B.2.2 Value domain

The value domain is defined as a set of permissible values. It is formulated, based on an understanding of the
data content. A data element is associated with only one value domain, and the name of the value domain
describes all of the data values that are included in that domain. Value domains can have the attributes
identified in the following list.

Data Identifier and Version Number. The identifier and version number that represents the set of
permissible values in the value domain. Each value domain must have an identifier, which can be

génerated by computer software to ensure uniqueness.

Name. The name by which a value domain is known. The name should be plural, since a value domain
emcompasses all values that are included in the domain (e.g., English-Language Country Short Names).
Npte that a definition can also be used to describe the value domain.

Definition. A phrase expressing the essential value of the value domain. The definition jis\plural, because
it encompasses all values for that domain.

Ngme and Definition Context. A designation or description of the application environment or discipline in
which a name is applied or from which it originates. A registration authority will’determine the contexts in
which names and definitions are appropriate for a value domain. Context is required whenever
administrative data are recorded for a value domain.

Datatype. The format used for the collection of letters, digits, and/or-symbols, to depict values of a data
element, determined by the operations that may be performedon the data element. Datatypes are
characterized as language independent. They do not follow any’particular Database Management System
(OBMS) or software language. The standard does not specify the datatypes to be used for the value
domains. The standard does require that the datatype*schema/source be recorded for the datatype.
I90 11404 provides guidance on language independent datatypes. The metamodel requires that the
datatype description be recorded for generated datatypes, as specified in ISO 11404.

Examples of datatypes, such as are used in this\Technical Report, and their sources are compared in the
following table:

ANSI ISO SQL Datatype

DB2 or SQL/DS Datatype

Oracle Datatype

CHARACTER (n), CHAR (n)

CHARACTER (n)

CHAR (n)

CHARACTER VARYING (n),
CHAR VARYING (n)

VARCHAR (n)

VARCHAR2 (n)

LONG VARCHAR

LONG

NUMERIC (p,s), DECIMAL (p,s),
DEC|(p.s)

DECIMAL (p,s)

NUMBER (p,s)

INTEGER, INT, SMALLINT INTEGER, SMALLINT NUMBER (38)

FLOAT (p) FLOAT (p) FLOAT (p)

REA FLOAT (63)

DOUBLE PRECISION FLOAT (126)
DATE DATE

e Domain Type. Value domains are either enumerated or non-enumerated:

Enumerated domains are those for which all values can be explicitly expressed in a structured or unstructured
set. Structured sets (e.g., taxonomies or thesauri) are not addressed in this Technical Report. Country names
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are a fixed list of countries, maintained by International Standards; therefore, the domain type is enumerated.
Enumerated domains are identified by their association with specified permissible values.

Non-enumerated domains have a set of values that are specified by a rule, recorded in the non-enumerated
value domain description. Latitude measures are not restricted to a fixed list. Therefore, the domain type is
non-enumerated. A non-enumerated domain must be identified by a definition that clearly describes the
values that are permissible for the data element.

Domain type is not an attribute in the 11179-3 model, but it has been found to be a useful attribute for

differentiating between enumerated and non-enumerated domains in a registry.

For non-enumerated domains, the maximum length must be adequate to accommodate the |

— Range. Percentages and temperatures are examples of-range determinations. Maximu

Non-enumerated domain description. An explanatory comment is required to describe the-prog

edure,

rule, reference, range, or other process for which a set of all permissible values is defined for the non-

enumerated value domain.

measured, or generated).

validated in some type of directory).

minimum values are always required for range determinations. Examples: 1-100% and 32-212

Maximum characters.

— Procedure. Measurements and quantities are determined by procedure (e,g.)"they are calcplated,

— Reference. Telephone numbers and facility names are determined/by reference (e.g., they ¢an be

m and
B.

argest,

reasonable amount of data for that value domain (eg:; the maximum length for a text field might e 240

characters).

For enumerated domains, the actual permissiblé values determine the maximum field lengths. For a
code, the maximum field length is three. Fan'short, English-language country names, the minimum leng
(e.g., Peru or Oman) and the maximum dength is 44 (e.g., South Georgia and the South Sandwich Is|
Only the maximum field length is recorded.

Closely:related to the value domain is the Rule and the Rule Description. The rule is the logical, mathen
or other operation that specifies the derivation of the data element values. The rule can identify data ele
upon which a mathematical process is used to calculate or determine the value of a data element.

Unit of Measure. Some value Jdomains require that values for a data element be measured in or]
unit (e.g., a requirement that altitude be measured in meters). This attribute contains the name of t
of measure for all data-values for the value domain.

Precision. Where-the value for a data element must be measured or recorded according to a specif
of precision, thatinformation is recorded in the precision attribute (e.g., a requirement that the mo
weight for @-chemical substance be recorded to two decimal places). Examples of value d
identifiers_ (i-e., labels) have been assigned to the examples provided in Annex A to demo
uniquehess and reusability of the value domain.
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B.2.3 Representation class

Representation class is the value domain for representation. The set of classes make it easy to distinguish
among the elements in the registry. For instance, a data element categorized with the representation class
'‘amount’ is different from an element categorized as 'number'. It probably won't make sense to compare the
contents of these elements, or perform calculations using them together.

Representation class is a mechanism by which the functional and/or presentational category of an item may
be conveyed to the user. An informational list of representation class terms is provided in ISO/IEC 11179-5.
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The list has been expanded in this Technical Report to provide a more comprehensive list of examples that
might be used to describe representation classes, including the following:

e  Amount - Monetary quantity.
e Average - Numeric value representing an arithmetic mean.

e  Count - Non-monetary numeric value arrived at by counting.

e Cpde - A system of valid symbols that substitute for longer values.

e Date - Calendar date.

e Measure - A record of the dimensions, capacity/amount (non-monetary) of an object.
e Name - A designation for an object.

e Nyumber - A number associated with an object, used as an identifier.

e  Qpantity - Non-monetary numeric value not arrived at by counting.

¢ Rate - A quantity or amount considered in relation to another quantity or\amount.

e Teéxt - An unformatted descriptive field.

e Time - Time of day or duration.

e Gfoup - A designation for a set of data elements that’have relationships to each other. For example:
Employee Address Group.

e  Gfaphic - Diagrams, graphs, mathematical curves; or the like.

e lcpn - A sign or representation that stands for its object by virtue of a resemblance or analogy to it.

e Picture - A visual representation of g person, object, or scene.

None ¢f the terms in this list is required in any specific implementation of representation class.

By us|ng representation class,-enhanced semantic control over the contents of value domains can be

maintgdined. Rules can be drawn against representation classes that allow enforcement of content within and
among value domains. For.example:

. A number-class‘data element cannot be used in a calculation."

. A date-class data element must be in the format YYYYMMDD."

o "Arelationship must exist between a code data element and the longer form of the value meanings which

th Aada ranracanta "

&
COCGCTTCPTrooSTTitos

Qualifiers can be used with representation classes to modify the representation class term or limit it in some
way. Qualifiers are particularly useful in a metadata registry to differentiate between two or more objects or
entities that have the same representation, such as codes or names.

B.2.4 Data Element Example
Each set of metadata attributes for a data element includes an example of the kind of data value that can be

stored in that data element. Data element names and definitions are always defined as singular; therefore,
examples are always singular. More than one example can be used, however, where necessary to illustrate
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the value domain. The example can be a name, text, code, number, or any of the data represen
described in the value domain. The following rules apply:

tations

e For enumerated domains, the data element example must be one of the permitted values for that value

domain.
Example for "Country Name": Australia

When the representation for the data element is a coded value, a registration authority might choose

to use

one of the permitted values for the code as the example, followed by the value meaning name, eneld
parentheses.

Example for "Country Numeric Code": 036 (Australia)

e For non-enumerated domains, the data element example must be representative of the da
complies with the definition of the value domain.

Example for "Latitude Degrees Measure": +87.123456

Example for "Location Comments Text": The coordinates reference the flagpole in the North parking lo
installation. This location is near the center of the facility.

B.3 Identifying and naming a data element

The data element name can be constructed, based on“the value domain values and the data e
definitions.

Names are not used as identifiers for data elements,but as designators that enable humans to refer to
element. The definition is the attribute that provides a full understanding of the data element, a
registration authority identifier, data element identifier, and version identifier together uniquely identify
element, as described in ISO/IEC 11179-5.

Every data element must have at least one name, and each name must be identified with a context
context (e.g., source of a data element name) can have its own naming convention. Rules for formul
data element name are dependent upon the registry in which the data element is registered. An e
follows in Subclause B.3.3.

Multiple names may b€ appropriate for a data element based on the intended use for the data el

Contexts for names are-described in Subclause B.3.1. Each registry establishes its own naming conv
Suggestions for establishing a naming convention are provided in Subclause B.3.2.

B.3.1 Name context

Context\names are not listed in the standard. Examples of name contexts that might be used for a regis
authority include the following.
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e¢_/ Legacy - a name that has been used in the past.

e Standard - a name that has been used in a standard (e.g., ANSI, ISO, or other standard).

e  Short Abbreviation - a name that is used in a computer system.

e <source system name> - the name that is used by the source that submitted the data element for

registration.

e Registry - the unique name that has been assigned to the data element for registration by a registration

authority.
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An attribute for Language context is also contained in the model. This attribute is useful for registries that
represent more than one language. For example, a registry might have a Standard name context for both
French and Spanish.

The multiple names for a single data element might be the same or different names, depending upon their
contexts. The names in context are often associated with definitions for that context. The definitions must
state the exact same concept for the data element as the registry definition, even if they are defined in
different terms. Examples of non-unique names and definitions, associated with the same data element but
stating the same concept, are listed as follows.

Registry: Vertical Measure. The vertical measure, in meters, of the measured point, above or below\a

reference point.

Legacy: Vertical Measure. The measure of elevation (i.e., the altitude), in meters, aboveror below a
reference datum.
Standprd: Altitude. The vertical distance in meters either above or below a reference.surface.

It is clear when reading these three definitions, that the concept is the same for all/(i.e., the measure of the
height|(or depth) of an object above or below some point of reference). The following“definition would not be
appropriate, because it would convey a different concept:

Facility Altitude: The height or depth of a facility relative to sea level.

This dgfinition includes the concept of "facility," which limits the objectSdvhere measurements are appropriate;
"sea level," which limits the point of reference for the measurement; and it does not restrict the unit of
measyre to meters. The last data element described (i.e., Facility Altitude) is not the same data element as
was thie previous example of Vertical Measure/Altitude.

Note: | ISO/IEC 11179-3 includes an attribute for "Unit of<Measure" in the value domain of the registry. This is
the appropriate attribute to indicate the unit by which the‘data value is to be recorded. In a standard developed
by the| American National Standard Institute (ANSI),however, unit of measure was included in the definition,
so it has been replicated in this example. The-registry model also includes an attribute for the precision
required for recording the data value.

B.3.2| Establish a naming convention

The Registration Authority should establish a naming convention for each name context in the registry. Where
data eJement names are provided-from other sources, the naming convention may not be fully known (e.g.,
the ngmes assigned to data-elements in an application software system). The naming convention shall be
constrlicted according to ISOAEC 11179-5 naming conventions, as explained in the following paragraphs.

86

The Scope of the)Naming Convention. The scope of the naming convention determines how broadly
thie naming cofvention is applied. For the example registry described in this Technical Report, the scope
is|limited to~the Registry name context. For example, a data element might have the name Regulation
Abstract Jext with the context Registry and the name Abstract in another context. The conventions used
for names' in contexts other than for the Registry name context may not be known to the registration
authority and the naming convention would be documented as Unknown.

The Authority That Establishes Names. The registration authority establishes the naming convention
for a registry for the context of Registry. The Environmental Data Registry (EDR) has as its registration
authority a government agency. The stewardship contact appointed by that agency is the final authority
for the assignment of names. Other registries will establish their own naming conventions.

Semantic Rules for Source and Content of Terms. Semantic rules enable meaning to be conveyed.
Each registry shall specify the guidelines used, if any, that govern the source and content of words used
in a name. Name components may come from object class terms, property terms, representation terms,
and qualifier terms. These terms may be part of a thesaurus or terminology system. The logical group or
entity where a data element might be modeled and the conceptual domain where the data values are
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defined and maintained can be used as source terms in a data element name. The naming convention for
some name contexts might specify that the data element name is simply what the data element is
commonly called in the organization, and that no semantic rules are enforced.

e Syntactic Rules for Word Order. Syntactic principles specify the arrangement of components within a
name. The specific syntactic rules for a registry, if any, should be specified in the naming convention. In
the examples in this Technical Report, the convention for syntax for the Registry name context is to
include the representation class term as the last term in the name, as in Regulation Abstract Text.
Representation class terms are defined in Subclause B.2.3 of this Annex.

e Lexical Rules. These principles concern preferred and non-preferred terms, synonyms, abbreviations,
component length, spelling, case sensitivity, and similar rules. Rules for these subjects, if any;/are |part of
the specifications of the naming convention. A registration authority might choose to establish confrolled,
well-defined word lists for formulating a name.

¢ Name Uniqueness. Each registration authority determines whether a name within a context must be
unique. Because users often rely on names as an indication of data values;, qualifiers may be ysed to
distinguish similar data elements within a registry (e.g., Horizontal Collection"\Method Code and Vertical
Collection Method Code; Mailing Address Country Name and Geographi¢"Address Country Name).

B.3.3 Example of a naming convention

An example of a naming convention for the context "Registry," and its adaptation for a specific regigtration
authority is provided in this clause. For this example, registry.name is considered to be the official ngme by
which a data element is registered in a specific registry.

e Scope. The scope of this example naming conyention is for use in the example registry. Each data
element must be assigned a "Registry Name". It is'not intended to be the official or preferred name|for the
organization or industry.

e  Authority. The authority for this example is’the Environmental Data Registry.

e Semantic Rules. Names shall include’ a term that indicates the type of values that will be stored |in that
data element. For example, a data-element that represents a domain of Country Identifiers, should have
the term Country in its name.'RProperties and qualifiers shall be used to differentiate between namgs that
would otherwise be the same~/The representation class term shall always be included as the last ferm in
the name.

e Lexical Rules. A datajelement name in the example registry shall have a maximum of 100 alphanumeric
characters. The (anguage of the registry shall be English.

e Name Unigueness. Names shall be unique within a registration authority for the context Registry.

B.3.4 Formulating a data element name

Thetexamples used in this Technical Report are based on a naming convention for name context “reistry,”
established by one registration authority. The example requires that the data element name be construfted to
reflect both the logical entity (i.e., the object) and the attribute which identifies the type of data value to be

contained in the data element (i.e., the property). Although the entity is not always required to be a term in the
name, the attribute (i.e., type of data value) is a requirement. For the registration authority used in this
example, data element name would always include the representation class term, such as name, measure,
amount, number, code, quantity, text, or others, as defined in Subclause B.2.3.

The data element names in the following table are provided as examples of names to be found in one registry,
with the context Registry Name. The table columns identify the name components. Syntactic rules for name
are relative. The only rule in this example is for syntax; the representation should be the last component in a
name.
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Object (Entity) Property Representation | Qualifier Resultant Data Element Name
(Data Values)

Primary Geopolitical | Country Name Name! Country Name

Entity

Address Country Name Name' Mailing Mailing Address Country Name

Address Country Code Geographic | Geographic Address Country
Identifier Code

Addrgss Person Name Name! Mailing Mailing Address Person Name

Facility Legal Name Name! Facility Legal Name

Geogfraphic Latitude Measure Latitude Measure

Coordlinates?

Locatfjon Latitude Measure Facility Facility Location(hatitude

Measure

Locatron Latitude Measure Stack Stack Location Latitude Measure

Geogfraphic Collection Code Horizontal | Horizontal Collection Method

Coordlinates? Method Code

Geogfraphic Collection Code Vertical Vertical Collection Method Code

Coordlinates? Method

1 "Nanlle Name" is redundant, so only one "Name" is used in the data‘element name.

2"Geg

graphic Coordinates" is an implied entity not included in the:data element name.

B.4 Identification

B.4.1

ISO/IB
registq
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Data element identifier

C 11179-5 gives principles for naming and identification of data elements. Each data element
red within a Registration Authority, i.e., an organization authorized to register metadata, is
iguously identified with a unique .identifier. This number takes the form ICD-OI-OPI-OPI_SRC, where
international code designatory* Ol = organization identifier, OPI = organization part identifier, and
RC = OPI source. At the time a data element is registered into a registry, a Data Element Identifier (DI)
gned to the data element:“When a data element is first registered, it is assigned a Version Identifier (VI)
The version number-is.incremented by "1" for each subsequent change to the data element. The DI and
be assigned by the.system software when a data element is registered in the registry (i.e., a new data
nt record is created in the system). Each registration authority should develop business rules for
ning data elements and their attributes.

The ¢

mbination.of RAI, DI, and VI shall constitute the International Registration Data Identifier (IRDI). This

identifier provides unique identification to a data element internationally. For the examples listed in Annex A,
DI and VI'have been recorded to demonstrate uniqueness.

A registration authority might require certain associated administrative information for a data element. Some
attributes are specified in the standard (e.g., registration status). Others are determined by the registration
authority. Examples of administrative attributes that might be established by a registration authority are
described in this clause. No administrative data attributes have been assigned to the examples described in
the text of this Technical Report or in the table provided in Annex A.
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B.4.2 Versioning
Any administration record in a metadata registry may need to be versioned: value domains, data elements,

classification schemes (models, systems, message sets, standards, documents, groups, forms, term sets, and
others), conceptual domains, data concepts, object classes, properties, representation classes, and rules.

B.4.2.1 General rules

1_1In order to _ensure \/nreinning is suplnrnlnriqfnly Qplnlind, it cannat be decided hy software _but rnquires

interpretation of the business rules by a data analyst.

2. Versions would be incremented only for non-trivial changes (not typos). In some cases, the stewardship
contact and the registrar would need to agree on changes. In the case of standards, the working group| would
have to approve changes.

B.4.2.2 Value domains
1. Value meanings and permissible values will be date stamped with begin and end dates for valid valugs.

2. A change in a permissible value or value meaning would result in adding.the new value to the table With an
effective (or beginning) date. For example, if the country name for the Belgian Congo is changed to| Zaire,
Zaire will be added to the file with a begin date, and an end dateswould be recorded for the date that the
Belgian Congo ceased to be a country.

3. Value domains will be reviewed for potential versioning.when a new value domain set is published. For
example, if the State Department releases a new set of ceuntry codes, the new country code values| would
need to be reflected in the metadata registry. When, infermation about changes to individual values|in the
domain is available, permissible values and value meahings will be individually updated and date stamped. In
the event that change information is unavailable, the“entire new domain would be published in the mgtadata
registry and the old domain retained. The new value domains will have a new version number and carfy their
source information. Each value domain can be’linked to the related data element, such as Country Code.

4. Value domain changes would prompt<the need to review related data elements to determine whether or not

they should be versioned. For example;-if the Country Name Value Domain changed, the related data eJement
of Country Name would be reviewed\for potential versioning.

B.4.2.3 Data elements

1. Data elements may be versioned based on changes to definition, representation, format, or a related value
domain.

2. All changes-tnade to standard data elements require some documentation of authorization. This cquld be
indicated withihva text field for each standard.

3. Data\elements would be reviewed for versioning based on changes in related groups, documents,
applications, or standards.

4 New data element versions would be indicated by incrementing the version number associated wjith the

identifier. This is a new physical record for the data element, and the registry would continue to record the
earlier versions (6125:1, as well as 6125:2).

B.4.2.4 Classification schemes
1. A classification scheme would be versioned when a new release is entered into the registry.

2. Terms would not be versioned, but definitions would be versioned when a source submitted a revised
definition.
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3. Changing versions of classification scheme or term definitions would trigger the need to review existing
classifications of data elements and other objects in the model.

B.5 Conceptual relationships

Data element concepts, conceptual domains, and value meanings are described in this clause.

B.5.1 Bataetementconcept

The data element concept is a concept that can be represented in the form of a data element, described
indepgndently of any particular representation. The data element "Country Name" is a representation of the
data e|lement concept "Country Identifier."

The fqllowing list is provided as guidance for terms that might be used in names and definitions of data
elemeft concepts. Terms that do not denote representation include the following.

o |dentifier. Something that represents to be, regards, or treats as the same or identical.

e Label. A short word or phrase descriptive of a person, group, or intellectual. movement, or indicating that
what follows belongs in a particular category or classification.

e Tag. A descriptive word or phrase applied to a person, group, organization, etc., as a label or means of
identification or epithet.

e Indicator. Anything that serves to point out or direct attention:to, as of a measuring device.
e Discriminator. A distinction that differentiates one from another.

The fdllowing list of characteristics is provided as guidance to ensure consistency in formulating the names
and dsfinitions of data element concepts.

e Singular. Each data element concept represents only one concept.

e Dpes not include representation. It does not incorporate the representation terms such as name, code,
text, number, or other terms that denote how the concept can be represented in either the name or the
definition of the concept.

¢ Indefinite article. The definition is stated with the indefinite articles "a" or "an" since the concept does not
specify a particular data.value or representation.

e Can be associated with multiple data elements, each with its own representation and value domain.

ISO 3166, for example, represents the data element concept "Country Identifier,” which can be represented as
nameg or bycodés (e.g., "Country Name" or "Country Code"). There is more than one name and more than
one cqde associated with the concept for "Country Identifier." Each name and each code requires its own data
elemeptrand value domain.

e Can be associated with only one conceptual domain.

The appropriate level for exchanging data values is the conceptual level, through data element concept and
conceptual domain. The value domains of country codes and country names are translatable, where the value
meanings associated with the conceptual domain reference the same data element concept for countries of
the world.

The system software can create a data element concept identifier. It provides unique identification and

versioning for data element concepts. It is an identifier that can be used to indicate the domain for translation
of data values.
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B.5.2 Conceptual domain

An enumerated conceptual domain is a set of all possible, valid value meanings of a data element concept
expressed without representation. The conceptual domain for the "Country Identifier" data element concept is
the collection of all the value meanings that can be used to identify all of the countries of the world. A non-
enumerated conceptual domain constrains the meaning of a data element concept, describing the possible
valid values of a non-enumerated set of value meanings, without representation.

Characteristics of conceptual domains include the following.

e Plural. Whether enumerated or non-enumerated, a conceptual domain encompasses the entire fody of
information that might be included as meanings of the data values in a particular data @lement for a
particular concept. Therefore, the name and definition are always described as plural.

e Object oriented. The name is used to identify the item contained in the conceptualdomain. It dges not
require a property identifier or an object class. For example, "Countries of Ahe World" includes the
identification of all countries.

e Lacking representation. The definition identifies the type of information that a conceptual domain
encompasses, without using representation class terms such as code, name, text, number, picture,
measure, quantity, and identifier. For example: "Countries of the~World" is defined as "The grimary
geopolitical entities of the world," not as "The names of the primaty-geopolitical entities of the world|"

e Conceptual domains can be, and often are, associated wijth ‘more than one data element concep}. Data
element concepts that "Countries of the World" could besassociated with include, but are not limited to:

— Address Country Identifier.

— North American Country Identifier.
— NATO Country Identifier.

— Geographic Country Identifier.

A conceptual domain can be associated with any data element concept that uses the same value mefanings
(e.g., United States, Canada, and-Mexico are value meaning names for both the Address Country Identifier
and the North American Country Identifier concepts). Different value meanings require a different cong¢eptual
domain. For example, in adatabase about countries, a data element that contains information about a gountry
other than country identification (e.g., size of government, type of government, economic activities)| would
each have its own conceptual domain.

A rule for determining if a data element concept can be associated with a conceptual domain is to consigler the
value meanings)associated with the conceptual domain. Names such as Frigid, Tropical, or Temperat¢ could
be permissible values for a conceptual domain about geographic zones where countries are located, byt they
cannot be\defined as "The principal geopolitical division of the world known as <country name>." Theyl would
not be:associated with the conceptual domain "Countries of the World."

Where the content of the value meanings is the same for more than one data element/data element

conceptivatue donmair, thetonceptuatdormmaim tam be reusedfor muttipte dataeterment conceptsas described
previously in this clause. Conceptual domain identifiers have been recorded for the examples provided in
Annex A to demonstrate uniqueness and reusability.

B.5.3 Value meanings
Every enumerated conceptual domain is associated with more than one value meaning. A value meaning is

the meaning (description) of a permissible value that will be stored in a data element. Value meanings can
have both name and definition. Often the "name" of a value meaning becomes the permissible value of that
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value meaning in a data element with "name" representation. Characteristics of value meaning names and
definitions are the following.

Cannot be a representation. The name and definition do not contain representation class terms such as
name, number, text, code, or other representation terms.

Must be associated with at least one conceptual domain.

Can be associated with more than one conceptual domain.

Example 1: Value meaning names associated with the conceptual domain "States of the United States" is-also
associgted with the conceptual domain "Data Collection Sources" in one registry.

Example 2: The value meaning name "Unknown," indicating that the data value for a particular data‘element is
not knpwn, can be associated with many conceptual domains.

Begin and End dates. The date when a value meaning was entered into a conceptual "domain and the
date when a value meaning was no longer valid for a conceptual domain are requiréd in a registry.

Upique Identifier. Each value meaning has a unique identifier (VMID) in a registty. The VMID and the data
element unique identifier (IRDI) provide unique identification of an occurrence\of a particular data element
itgm. This combination of identifiers is valuable for data transfer.

In addition, the value meaning should be singular. Each value meaning represents one instance of the
meaning of a value to be found in a data element.

B.6 Classification

Classification helps to add information not easily included in definitions, helps to organize the contents of a
registry, and helps to provide access by supportingZmore meaningful queries. ISO/IEC 11179-2 describes
general categories of classification, including the following.

Keywords (i.e., controlled word lists), which can be applied to object classes, properties, representations,
data elements, and data element conpcepts.

Thesaurus terms, which can be.associated with data elements and data element concepts.

Taxonomy and ontology taxa) which may be related to the classified data registration items: object class,
prloperty, representationiclass, and data element concept.

ISO/IHC 11179-5 desgribes three classified metadata items: object class, property, and representation class.
An object class term._represents an activity or object in a context. Property terms are terms that modify an
object| term. Representation class terms describe the form of representation. Representation terms are
described in Annex B, Subclause B.2.3.

A registry’might also choose to classify data elements as one or more of the following.
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Groups, e.g., the group of data elements used in a mailing address, the group of data elements used to
identify chemical substances, or the group of data elements that locate a point on the surface of the earth.

Keywords, e.g., altitude, date, facility, industrial, and organization.
Documents, e.g., all the data elements listed in a document.
Computer information system, e.g., all the data elements used in a computer system.

Data Standard, e.g., data elements defined in a data standard.
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e Form, e.g., forms that identify data elements for a particular data collection.

e  Other sources of data elements.

One of the sources that classify a data element is also considered to be the origin of that data element or

value domain in a registry.

-B.7-Quality review

As metadata for data elements are completed, the data element progresses through a review pracess
standardization, where appropriate. The Registration and Administrative Statuses indicate the status of
element in the registration/standardization process.

B.7.1 Registration status
The standard values for registration status include the following.
¢ Incomplete. The data element does NOT have all the necessary metadata:

e Recorded. The data element has all the necessary metadata;~but has NOT met all the
requirements.

e Certified. The data element has all the necessary metadataand has met all quality requirements.

e Standard. The data element has all necessary metadata, has met all quality requirements, and ha
approved by the Registration Authority.

e Retired. The data element is no longer used, in.the registry.
The registration authority might also choose to-Use Legacy as a registration status as follows.

e Legacy. The data element was ebtained from a Legacy System and may be missing some meta
has not been considered for standardization.

The registration status for a new.data element is always listed as "Incomplete" until such time as all att
associated with that data element are completed. After all of the data element attributes have been ver

be complete, the registration status is changed to "Recorded." The registration authority determines
status changes.

B.7.2 Administrative status

There is neJist of values in the ISO/IEC 11179 standard for administrative status; the registration at
establishes these. One registration authority uses the following values for administrative status.

o A _Awaiting information. The data element is not described by the minimum required attributes.

foward
a data

quality

5 been

Hata. It

ributes
fied to
other

thority

In Quality Review. The data element attributes are under review for quality.

e Interim. The data element is designated for use as a standard during final review.
e Final. The data element is a standard.

e Inactive. The data element is not currently active.

e No Further Action. The data element will not receive further review for standardization.
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Proposed for Certified. The data element is complete and has undergone quality review by the Data
Registrar for certification.

Proposed for Standard. The data element has undergone review and is proposed as a standard.

Proposed to Retire. The data element is no longer used within the registration authority and is proposed
for retirement.

Review for Standard. The data standard is under review to become a standard

Stuiperseded. The data element was replaced by another data element.

For this example, the administrative status for a new data element that has a registration status of
"Inconmplete” is always "Awaiting Information." When all mandatory attributes are complete and the'régistration
status|has been changed to "Recorded," the administrative status is updated to "In QualityCReview." The
registrption authority determines all changes in administrative status.
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(informative)

ISO/IEC TR 20943-1:2003(E)

Crosswalk of names in Technical Report to ISO/IEC 11179-3 metamodel

£\ b Lot - - L n (] AA [l o £\ d L £ Jods 1
UpPLUUTIAlly 15 TMditdiceU ds. idinuatoly, UpLuUTidal, LOTUIuOndl

Op- . . . .
tion- Metgdalt1a_1 Actltrlbute Name EntltylA“}ItrlbutedN?mes in Context of Metamodél Entities
ality in this document etamode
1 Data Element Definition
M Data Element Definition The Designation.name of the Data Element is always an
Context Context Administéred item
M Description of the Context |Document identified in Describes the naming conventjon for
Reference_Document an‘Administered item
M Data Element Definition Definition.definition_text Data Element is always an
Administered Item
2 Permissible Values and Value Domain
ct Permissible Values Value:value_item Associated with
Permissible_Value(s) for
Enumerated_Domain(s)
ct PV Begin Date Permissible_Value. Used when the Value Domain has
permissible_value begin_date an Enumerated_Domain
0] PV End date Permissible“Value. Used when the Value Domain has
permissible’ value_end_date an Enumerated_Domain
M Value Domain Context The Designation.name of the
Context
M Value Domain Name Designation.name
M Value Domain Definition Definition.definition_text
c3 VD Description Non-enumerated_Domain. Associated with Value Domain|and
non- required for non-enumerated
enumerated_domain_description |domains.
ct Value Domain,ltem Value_Domain.value_domain_ Related through
Identifier administration_record Administration_Record
M Datatype Value_Domain. Related to Datatype
value_domain_datatype
M Datatype Schema/Source |Datatype.datatype scheme Relates to Value_Domain throligh
reference Datatype
©] Maximum Characters Value_Domain.
maximum character quantity
@) Unit of Measure Value_Domain. Relates to
value_domain_unit_of measure |Unit_of Measure.unit_of measure
name
@) Precision Unit_of Measure.precision Relates to Value_Domain through
Unit_of Measure.
unit_of measure_precision
M VD Origin Administration_Record.origin
M VD Explanatory Comment |Administration_Record.

explanatory_comment
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Op- . . . .
tion- Met§datz? Attribute Name Entity/Attribute Names in Context of Metamodel Entities
ality in this document Metamodel

3 Representation Class

O Representation Class Representation_Class.representa
tion_class_administration_record

O Representation Class Data_Element.

Qualifier representation_class_qualifier
4 Data Element Name and Identifier
M Data Element Name Context (for Administered Item) |Data Element is always an
Context Administered item.
M Data Element Name Designation.name Data Element is always an
Administered item.

M Data Element Identifier Administration_Record.administe | Data Element is always an
red item_identifier Administered item,

5 Other Metadata Attributes

M DE Example Data_Element_Example. Every data’ element must be
data_element_example_item exemplified“by a data element

example!

O DE Origin Administration_Record.origin EveryData Element is an

Administered item.

@) DE Explanatory Comment |Administration_Record. Every Data Element is Administered
explanatory_comment item.

M Submitting Organization Organization.organization \name

M Stewardship Contact Stewardship.stewardship *contact | The stewardship contact is usually

represented as an organization or a
hot line telephone number.
M Creation Date Administration:Record. Usually captured as the system
creation_date date.
6 Data Element Concept and Conceptual Domain
M Data Element Concept The-Designation.name of the
Context Context

M Data Element Concept Designation.name Data Element Concept is always an
Name Administered item.

M Data Element Concept Definition.definition_text Data Element Concept is always an
Definition Administered item.

@) Object Class Data_Element_Concept. Relates to Object_Class.
data_element_concept_object_cl |object_class_administration_record
ass

O ObjectClass Qualifier Data_Element_Concept.
object_class_qualifier

@) Preperty Data_Element_Concept. Relates to Property.
data_element_concept_property |Property administration_record

@) Property Qualifier Data_Element_Concept.
property qualifier

M Data Element Concept Iltem | Administration_Record.administe |Data Element Concept is always an

Identifier red item_identifier Administered item.
@) Conceptual Domain The Designation.name of the Used when the Conceptual Domain
Context Context is administered.

@) Conceptual Domain Name |Designation.name Used when the Conceptual Domain

is administered.
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Op- . . . .
tion- Met§datz? Attribute Name Entity/Attribute Names in Context of Metamodel Entities
ality in this document Metamodel
@) Conceptual Domain Definition.definition_text Used when the Conceptual Domain
Definition is administered.
@) Conceptual Domain Item Administration_Record.administe |Used when the Conceptual Domain
Identifier red item_identifier is administered.
c3 Non-Enumerated Non_enumerated_Value_Domain | Associated with Value Domain and
Conceptual Domain .non_enumerated_conceptual_do | required for non-enumerated
Description main_description domains.
ct Value Meaning Identifier Value_Meaning. Contained in a Conceptual’ Dgmain
value_meaning_identifier and used by Permissible_Valugs for
enumerated domains.
ct Enumerated Value Value_Meaning. Contained in aConceptual_Dgmain
Meaning Text value_meaning_description and used by-Permissible_Valugs for
enumerated domains
@) VM Begin Date Value_Meaning. Contained in a Conceptual_Dgmain
value_meaning_begin_date for enumerated domains.
@) VM End date Value_Meaning. Contained in a Conceptual_Dgmain
value_meaning_until date for enumerated domains.
7 Data Element Classification
@) Classification Types Classification_Scheme_Item- Classification Scheme
csi_type name
c4 Examples of Classification |Classification_Schemef ltem. Classification Scheme
Types csi_value
8 Registration and Administrative Status Information
M Registration Status Administration {Record. Required for all Administered lfems.
registration “status Always required for Data Elemgnt
and Data Element Concept.
M Administrative Status Administration_Record. Required for all Administered lfems.
administrative_status Always required for Data Elemgnt
and Data Element Concept.
9 Classification Scheme for Groups
c4 Type of Classification_Scheme.
Source/Classification classification_scheme_type _nam
Scheme Type e
c4 Name/Title Designation.designation_name | Classification scheme is an
Administered Item.
c4 Definition Definition.definition_text Classification scheme is an
Administered Iltem.
M Organization Organization.organization_name
@) Explanatory Comment Administration_Record. Administration record for the
explanatory comment classification scheme.
M Item Identifier Administration_Record. Related through
item_identifier Administration_ltem. Item_Identifier
InVAI RUH;OtI Gt;UII statuo Adl T I;I I;Otl Gt;UII RUUUI d Adl T I;I I;Otl Gt;UII LAAYAV] d fUI thU
registration_status classification scheme.
M Administrative Status Administration_Record. Administration record for the
administrative status classification scheme.
1 Mandatory for enumerated domains.
2 One of the alternative fields is mandatory.
3 Mandatory for non-enumerated domains.
4 Mandatory when classification types are recorded.
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Annex D
(informative)

Example of complete associated metadata item descriptions
using top-down approach to data element registration

The body of this document focuses on data elements. However, in this Annex, the development of elements

from 4

data model with all associated metadata items is presented. A top-down approach to data element

registration is typically used where a data model of the subject area already exists or can readily be created.

D.1 Example data model

The fq
approg

llowing figure (Figure D.1) shows a simple data model for the purposes of illdstrating the top-down
ch to registering data elements. The model represents a scenario where organizations wish to track

experts in particular specialties, and the ability of these experts to communicate.ia’ various languages. (In a
real life scenario, there would most likely be a many-to-many relationship between\experts and specialties, but

we wig

h to keep the example simple.)

Organization

name [1:1] : String

[1:1]

[0:]

Expert

[1:1]

Language Skill

name [1:1}: String

specialty [1:1] : String

(1]

language id[1:1] : Langcode
oral skill [1:1] : Skill

reading skill [1:1] : Skill
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Figure D.1 — Example data model
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D.2 Presentation of Information

The attributes associated with each item to be recorded in the registry are listed in tabular form, as they are

introduced. The attributes come from several places in the 11179-3 metamodel.
1. Common attributes:

a. From Administration Record:

i. Item identifier

i. Registration status
iii. Administrative status

v. Creation date

b. From Designation for each Context:
i. Designation name
ii. Language identifier
c. From Definition for each Context:
i. Definition text
ii. Language identifier
2. Attributes specific to individual object classes
3. Item identifiers representing relationships between object classes.
a. From Context:

i. Context item identifier

D.2.1 Format of Item identifier

Arbitrary identifiers_have been assigned to each item to enable them to be referenced from other
ISO/IEC 11179-3 defines a multi-part item identifier, with the following structure.

e Registration authority identifier;
e < Data identifier;

e Version.

items.

For simplicity in this example, we omit the registration authority identifier and version, and present the Data
Identifier as six characters, where the first three characters are an abbreviation for the object class, and the
last three are a numeric suffix. We use these identifiers rather than names as references between objects,
because in a registry, metadata items may have different names in different contexts. The identifiers are

unique and unambiguous.
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