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Foreword

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

take part
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This document describes the concept of metadata, particularly in respect of its use within the data
management speciality in information technology.

The ISO/IEC 1117921 and ISO/IEC 197634 series describe the structure for registering information
about metadata that is used and/or held elsewhere.

The ISO/IEC 11179 series defines metadata as “data that defines and describes other data”. There are,
however, many other definitions of metadata that are used more generally, for example, the US National
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prmation Standards Organization (NISO) defines metadata as "structured informat
cribes, explains, locates, or otherwise makes it easier to retrieve, use, or manage .an it
purce”.

a. Metadata is normally used within a particular context, which is the set of circumstanceg
berspectives within which any particular item of data is used as metadatanMetadata can,
ronsidered to be data about data within some context.

e definitions above, by themselves, do not say how metadata arises, where it comes fron
d, or how it is managed (although the ISO/IEC 11179 series déscribes the facilities for 1
| managing structured metadata). For those reasons, this documeént has been developed t¢
ader view of metadata and the associated concept of the metamodel.

at is being registered within the registries whose structure is specified in the ISO/IEC
/1IEC 19763 series.

jon which
formation

fadata is, therefore, just data, but data which has the specific purpose of defining’or describing other

, purposes
therefore,

), how it is
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bse concepts of metadata and metamodels are important when trying to understand exactly
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Scope

s document describes the basic concept of metadata, and its relationship’ to both
tamodels.

Normative references

bre are no normative references in this document.

Terms and definitions
and IEC maintain terminological databases for usen standardization at the following ad

[SO Online browsing platform: available at httgs: //www.iso.or

[EC Electropedia: available at http://wwwéelectropedia.org/

Introduction to metadata

fadata is defined as “data that défines and describes other data”. This is a very broad de
tadata leaving room for confusion. It is often said that one person’s metadata is anothe
a. Whether any piece of data,is seen as metadata or just data depends on the context. Thes
be classified into three-djstinct groups:

structural metadata: the metadata used by those responsible for the management
information systems to describe the ‘containers’ of data, for example, the tables and co
database managed using the SQL database language;

descriptive-metadata: the metadata used for the discovery and identification of contel

scientist has observed about continuous or systematically produced data;

data and

dresses:

finition of
r person’s
e contexts

of data in
umns in a

t, such as

by librarians, and the metadata that helps to further describe other data, such as metaglata that a

administrative metadata: the metadata associated with data values, such as metadata

escribing

when and who created the data, who can edit and manage the data, and any other information about

the data that is deemed useful, including metadata that describes multimedia data.

The focus of this document is the first of these groups: the structural metadata used within data
management. The use of descriptive metadata is explained in Annex A and the use of administrative
metadata is explained in Annex B.

For any data to be useful or shareable the meaning of the data (the semantics), the data type and format
of the data (the syntax) and the relationship of the data to other data (the structure) must be known. All
of this information about data is metadata.

Metadata is independent of the systems that produce the data. Metadata is usually defined before
systems are built, either as part of the systems development of an individual system or as part of an
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enterprise-wide data management initiative. However, metadata can be recorded after the data has
been created in less formal systems as part of a data documentation initiative. The only significant
difference between single-system metadata and enterprise-wide metadata is the scope of the metadata,
although there might be differences around the degree of formality applied to its creation.

5 The use of structural metadata in data management

The traditional data management view of metadata is that it describes the types of data stored in a
database and also describes how that data is to be managed. Examples of such metadata are:

table g
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|l data model can also be considered as metadata.

nd column definitions for a database schema managed by an SQL database management syst
[ions of any constraints used for validating the data to be placed in the database;

or accessing the data in the database;

or maintaining the quality of the data in the database;

ted volumes for the data in the database.

mprehensive view of metadata within the data management community is that metad
very early in the systems development lifecyclelel. Conceptial - data models and the d
derived from them can, therefore, be considered as metadata: The relationships shown d

ferprise level, other information about data can be'viewed as metadata. Details of

and source of data definitions can be viewed as\metadata, as can any other informat
business users and system developers with dndérstanding what data is recorded in
's databases, and where it is recorded.

may be held on paper or electronically, or.both. In addition to the diagrams of the data moc
tem, paper-based metadata can includé.glossaries of business terms that support the us

ch system. Metadata that is held electronically may be stored in the information technol

A held in the individual systerhs. Metadata may also be held electronically within a d
e to describe the schemas-0fthe operational systems that feed the data warehouse to as
ansformation and loading of that data into the data warehouse.

may also be heldvelectronically in stand-alone systems to support interoperability
he common understanding of data that is shared between separate systems. These sta
ems are often called data dictionaries, repositories or registries. Such stand-alone systd

alone syst|
will each

models that together*describe what information about the metadata is to be held and how it is to
held. The gjelationships between the information may also be described in the models.

These datd miodels can be produced at three levels:

ave its own'database. The structure of that database will be represented in a series of d
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r example, in the system tables;where this metadata supports the creation and managemient
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— The conceptual model, or computation independent model, is a model that specifies what
information is to be held by the system (i.e., the data dictionary, repository or registry). Note that
with a conceptual model there is no assumption that the final system will be using any information
technology; its implementation could be paper-based.

The logical model, or platform independent model, is the model that begins to consider how the

information is to be held in an information technology-based system. For example, a logical model
can be developed on the assumption that the system will have a database managed using the SQL
database language.

The physical model, or platform specific model, is the model that specifies how the information

is to be held in the particular implementation selected for the system. For example, at this level
consideration should be given to such details as the naming and allocation of tables to tablespaces.
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Each of these models (conceptual, logical and physical) for a data dictionary, repository or registry is
known as a metamodel - a model of a model.

Metamodels need not only be used to describe the requirements to hold information about metadata.
It is often useful for repositories and registries to hold information about other resources that are
important to an enterprise, such as the processes supported by an enterprise’s systems, information
about the roles and goals of the user of those systems, and information about the forms used to
collect the data to be entered into those systems. This required information (including any rules and
constraints for describing these resources) will also be represented in one or more metamodels.

6 | The relationship between data, metadata and metamodels '\q

A donvenient explanation of the relationship between data, metadata and metamoéc\iﬂ%s provided in
ISQ/IEC 10027:1990, Clause 6l1l, where four data levels are described. The purpos thesg four data
levpls is to make it possible to extend the types of data that can be held in the Thformatior} Resource
Digtionary (IRD), the name given in ISO/IEC 10027 to a data dictionary, a rep&&ry or aregistry.

Th¢ four data levels described are: Q‘
— | IRD Definition Schema Level; C)&
— | IRD Definition Level; \\%

— | IRD Level; ©
— | Application Level.

Th¢se levels are illustrated in Figure 1. QQ

Definition of concepts used to define dictionaries

IRD Definition Schema

i Data
IRD Schema oI IRD definitions
defines types at Archived (XD to support

. under
IRD level <aiaficgs development aneis
facilities

IRD Definition Level Entity Type
Attribute

Relationship
Domain

Application Schema defines Resuft of analysis, design and
types at Application Leve} other information IRD Level

Employee Name

5 O Empioyee Birth Date

Application Database

“John Smith”

“23 June 1956”

Figure 1 — Four data levels

The Application Level is the level on which instances of business data are recorded in the Application
Database. For example, the data about specific instances of employee will be recorded at the Application
Level, such as the data about an employee with the name "John Smith" and with a date of birth of
"23 June 1956". The Application Level exists, therefore, in the operational information system and not
in the Information Resource Dictionary.
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The IRD Level describes two types of information about the Application Level.

The first type of information at the IRD Level is the specification of results of the analysis and design,
and other information of the systems that are to hold the business data. For example, it is at this level
that we would identify that, for each employee, we need to hold their name (Employee Name) and
their date of birth (Employee Birth Date). Alongside this basic information we may also have formal
definitions for the concept of Employee Name and the concept of Employee Birth Date (the semantics)
and the data type and format associated with each concept (the syntax). We would probably identify
the fact that Employee Name and Employee Birth Date are attributes of the entity type (or object class)

EMPLOYEE (the structure).

The second type of information at the IRD Level is the actual schema definitions for the syste
that will Hold the business data, such as the definition of an EMPLOYEE table whose columns-incly
Employee [Name and Employee_Birth_Date.

The contents of the IRD Level - instance of the schema definition - are metadata because’they descr
instances pf application data.

The IRD Diefinition Level is a set of containers for information at the IRD Level. The definition of th
containerdis also metadata because it describes the entities and attributes thatneed to be in the sche
at the IRD|Level. The design of the IRD Definition Level is implemented usigg.a series of metamodel

ms
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conceptuall metamodel will define what information is to be recorded at the IRD Definition Level whiilst

the logical and physical models will define how that information is to/berecorded. For example, it i
the IRD Dg¢finition Level that we recognize that we have modelling €oiicepts such as: Employee (En
Type, Object Class), Name (Attribute), Relationship (or Associatiof); and implementation concepts s
as: Table, Domain, Schema. At the IRD Definition Level we also need to be able to record any archij

5 at
ity
ich
ed

definitions of the schema at the IRD Level, any definitions at'the IRD Level that are under developmlent

or any other information that will describe support facilities that will add value to the business.
metamoddls at the IRD Definition Level must support all*of these requirements.

Metadata [registries are systems that exist at the dRD Definition Level only. The metamodel fo
Metadata Registry, as specified in ISO/IEC 11179;-also needs to specify information requirements
enable the registration of metadata and the contexts for which the metadata concerned is appropri
The metarhodel for a Metadata Registry thatis extended by the facilities specified in ISO/IEC 19763 4

[he

r a

to
hte.
Iso

needs to provide for the recording of inforthation about ontologies, information models, process modgls,

role and goal models, models of web\services and/or form definitions. There has been a distinct
made betWeen ISO/IEC 11179 metadata models that describe data, and ISO/IEC 19763 metamodels ]
describe npodels. This distinction may disappear over time.

The IRD Definition Schema-Lgvel specifies the concepts to be used at the IRD Definition Level. In
preparatidn of ISO/IEC 11179 and ISO/IEC 19763 it was decided to use the Unified Modeling Languag
(UML) clags diagram ndtation, but an entity-relationship notation could also have been used.
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(informative)

Descriptive metadata

:2019(E)
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reasingly, the term metadata is also being used to describe data that describes the
uments held in libraries and other archives and the content of webpages. Descriptive nf
a that exists within a database to provide additional information to:

find and interpret other data;

record observations about other data held in the database.

> Document metadata

ypical example of this use of the term metadata to describe data that describes the
uments held in libraries and other archives is the RDublin Core Metadata Element S¢
brmally known as the Dublin Core (‘Dublin’ is Dublin,‘Ohio, USA, the home of the Online

Library Center).

Th
we
ded
be

e Dublin Core is a standard for describing information resources - video, sound, imagg¢
bpages — that may be used in many different contexts. The first version of the Dublin|
igned for simple resource discovery. It ha§’15 metadata elements, each of which is option
Fepeated:

title: a name by which the resouregis known;
creator: a person, an organisation or a service;
subject;

description: which may include an abstract table of contents, reference to a graphical repr
of the content orafree-text account of the content;

publisher;
contributor;

date;

content of
etadata is

content of
ptl3] often
Computer

, text and
Core was
il and may

esentation

tunawwhaothortho raconiesn 3 maimacgn A ctilliyaaagn connd +avt b .
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format;

identifier: for example, a uniform resource identifier (URI) or an international standard book

number (ISBN);

source;

language;

relation: any related resources;

coverage: spatial, temporal or jurisdiction;
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— rights:

for example, intellectual property rights (IPR), copyright and various property rights.

Another version of the Dublin Core, the Qualified Dublin Core, has been developed. There are three
additional elements (audience, provenance and rightsHolder). Some of the simple Dublin Core elements
may also be qualified; for example, the date element may be qualified to be available, created,
dateAccepted, dateCopyrighted, dateSubmitted, issued, modified or valid.

The Dublin Core is not the only standard for content management. Amongst the many others available
are the Standard for Learning Object Metadatal5l published by the Institute of Electrical and Electronics
Engineers (IEEE), and the Agricultural Metadata Element Set (AgMES)[Z] from the Food and Agriculture

Organisat

on (FAQ) of the United Nations

The descr
HTML (Hyj
as a gener

and the date the webpage was last updated.

These mef
engines to

A.3 Obg

Some desc
metadata,
pathology
differentid
may them
- the UK

of metadafa about a cancer pathology sample as PDF.documents alongside detailed descriptiong

pathology
American

Other obs{
context: st
in column
be used td
type of de
ISO/IEC11

ption of the content of web pages is achieved through the embedding of metadata“in
perText Markup Language) using metatags. These metatags are used to provide details s
al description of the content of the webpage, appropriate keywords, author of the -webp4

atags are then used by browsers to help with the display of the webpages and by sea
find appropriate webpages.

ervations about data

riptive metadata provides observations about other data. An‘example of this use of descript

slide. These observations might include, for example that “the neoplasm was poc
ted”, or that “there was considerable necrosis in the’sample”. Sometimes these observati
belves conform to a data model, that itself may have conceptual and logical implementati

practice and the justification for any recommmendations on the interpretation of samples;
College of Pathologists communicates jts)proformas in a machine readable form.

rvations about data may be used to-tnderstand if the datain a datasetis usable for a particu
atistical data such as the frequencies of categorical values; the percentage completion of d
5; the distribution of values in“¢olumns; the number of records of a particular kind all n
decide if a dataset, or pertion thereof, is of use for some defined purpose. The use of t

179-71).

the
ich

ge,

rch

ive

is where a pathologist has made and wishes to record“ebservations about the image on a

rly
bns
bhns

toyal College of Pathologists specifies a large:set of conceptual proformas for the recording

of
the

lar
ata
hay
his

scriptive data for the cataloguing and discovery of data included in a data set is addressedl in

1) Under preparation. Stage at time of publication: ISO/IEC DIS 11179-7:2019.
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