ISO/IEC JTC 1/SC 32 N 1261

Date: 2005-04-05
REPLACES: --

ISO/IEC JTC 1/SC 32

Data Management and Interchange

Secretariat: United States of America (ANSI)
Administered by Farance, Inc. on behalf of ANSI

DOCUMENT TYPE Other Document (Open)
TITLE Data Semantics and Metadata Standards
SOURCE Dan Gillman (WG 2)
PROJECT NUMBER
STATUS Extract from 1SO Focus of February 2005
REFERENCES
ACTION ID. FYI
REQUESTED
ACTION
DUE DATE
Number of Pages 3
LANGUAGE USED English
DISTRIBUTION P & L Members
SC Chair
WG Conveners and Secretaries

Douglas Mann, Secretariat,

ISO/IEC JTC 1/SC 32

Farance, Inc *, 360 Pelissier Lake Road, Marquette, Ml 49855-9678, United States of America
Telephone: +1 906-249-9275; E-mail: MannD@battelle.org

available from the JTC 1/SC 32 WebSite http://staging.jtc1sc32.org/

*Farance, Inc. administers the ISO/IEC JTC 1/SC 32 Secretariat on behalf of ANSI




Data semantics and

metadata standards

—

by Dan Gillman, information
scientist, Bureau of Labor
Satistics, USA

Imost every organization man-
A ages data. No matter wheth-

er the organization is public
or private, for or not for profit, data
are amajor corporate resource and the
problems of describing those data are
similar. Descriptions are essential for
locating, understanding and using data,
whether the users are inside or outside
the organization.

Metadata are the descriptions
of data or other resources. Here, we
use the term “ description” in a gen-
era sense. For example, the name of

a study through which some data are
collected does not describe the data,
strictly speaking, although it is use-
ful for locating the data of interest. On
the other hand, the definition of a code
used to represent some data is very
descriptive. Both are metadata.

The meaning of data

Semantics is the study of mean-
ing, so the term “semantics of data”
refers to the meaning of the data. With-
out getting into a deep philosphical dis-
cussion, meanings are part of the infor-
meation that data convey. Information is
represented by (other) data, and this oth-
er data is metadata for the original data.

IT:

== Success

and
progress

Traditionally, the metadata for
databases and files are devel oped indi-
vidually, without reference to simi-
lar data in other sources. Even when
metadata exist, they are often incom-
plete or incompatible across systems.
As aresult, the data contained in these
databases and files are poorly under-
stood. In addition, the metadata often
disappear after the data reach the end
of the business life-cycle.

There are now techniques for
representing the semantics of data
independently of the system in which
they are stored, the model used to
organize them, the source from which
they came and the time when they
were created. These semantics and oth-
er descriptors are stored as metadata.

Managing metadata

The International Standard 1S0/
IEC 11179, Metadata registries (MDR)
addresses the management of meta
data needed to understand, locate and
manipulate data. The purposes of the
standard are to:

e establish standard descriptors for
data;

e promote shared understanding of
data across organizational elements
and among organizations;

e facilitate interchange, re-use, har-
monization and standardization of
data and components of data over
time, space and applications, both
within and across organizations;
and

e support management of the compo-
nents of data.

ISO/IEC 11179 is a six-part
standard as follows:

Part 1: Framework — presents an
overview of the entire standard and a
description of the basic concepts and
principles.

Part 2: Classification — describes how
to manage a classification schemein a
metadata registry.
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Part 3: Registry metamodel and
basic attributes — provides the basic
framework, in the form of a conceptu-
al model, for a metadata registry.

Part 4: Formulation of data defini-
tions — establishes rules for forming
quality definitions for data elements
and their components.

Part 5: Naming and identification
principles — explains how to docu-
ment naming conventions for data ele-
ments and their components.

Part 6: Registration — specifies the
roles and basic procedures for the reg-
istration process in an ISO/IEC 11179
metadata registry.

The goals of registration

A metadata registry that con-
forms to ISO/IEC 11179 is denoted
MDR, this being a database of meta-
data that supports the functionality of
registration. Registration accomplishes
three main goals: identification, prov-
enance and monitoring quality. ldenti-
fication is accomplished by assigning
aunique identifier (within the registry)
to each object registered there. Prove-
nance addresses the source of the meta-
data for the object described. Monitor-
ing quality ensures that the metadata
doesthejob it is designed to do.
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An MDR manages the seman-
tics of data. Understanding datais fun-
damental to all aspects of its use so
the underlying model for an MDR is
designed to capture al the basic com-
ponents of the semantics of data, inde-
pendent of any application or area of
subject matter.

“ISO/IEC 11179 defines
the attributes which
guarantee that both users
and owners of data have
a common understanding
of the meaning and
descriptive characteristics
of that data.”

In ISO/IEC 11179 the basic con-
tainer for data is called a data element.
It may exist purely as an abstraction or
in some application system. In either
case the description of adataelement is
the same in ISO/IEC 11179. Data ele-
ment descriptions have both semantic
and representational components, and
the semantics are further divided into
contextual and symbolic types.

Contextual semanticsaredescrib-
ed by the data element concept (DEC).
The DEC describes the set of objectsfor
which data are collected and a charac-
teristic of those objects being measured,
for example the marital status (charac-
teristic) of US adults (set of objects).

Symbolic semantics

Symbolic semanticsaredescrib-
ed by the conceptual domain (CD),
which is a set of categories, not nec-
essarily finite. Each category has a
definition and these correspond to
the classes of a partition of the set of
objects determined by a characteristic
of those objects. For instance, com-
monly recognized categories for the
marital status of US adults are single,
married, divorced and widowed. Each
adult belongs to one category.

The representational component
is about the permitted values that a data
element may use, with each value corre-

sponding to one of the categoriesin the
CD. The set of these permitted valuesis
called avalue domain (VD). In the case
of marital status, for example, the val-
ues S, M, D and W correspond to the
categories defined above.

The semantic and represen-
tational components are described
through attributes contained in the con-
ceptual model of a metadata registry as
specified in Part 3 of ISO/IEC 11179.
A metadata registry that conforms to
ISO/IEC 11179 can describe a wide
variety of data. The attributes and rela-
tionships associated with a particu-
lar object in an MDR give that object
meaning, athough the depth of this
meaning islimited because it isimpos-
sible to describe an object fully.

In addition, since ISO/IEC
11179 is subject-matter area independ-
ent, an MDR does not contain specif-
ic subject-matter attributes that could
add meaning to an object. For instance,
a data element is further described by
knowing the data collection procedure,
if one exists. Thisinformation, however,
is beyond the scope of ISO/IEC 11179.

A descriptive framework
for a shared view

Interestingly, the attributes
described in Part 3 are themselves data
elements and they can be registered
in an ISO/IEC 11179 metadata regis-
try. There are two main consequences
to this: first, the metadata registry can
describe itself ; but secondly, metadata
layers or levels are not defined in 1SO/
IEC 11179, which isageneral descrip-
tive framework for any kind of data but
does not address other data manage-
ment needs that are beyond its scope
and should be addressed elsewhere.

The increased use of data
processing and electronic data inter-
change relies heavily on quality data.
One of the prerequisites for this is
that both users and owners of data
have a common understanding of
the meaning and descriptive charac-
teristics of that data. ISO/IEC 11179
defines the attributes that guarantee
this shared view. |





