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INTRODUCTION

Metadata is of paramount importance for persons,

organizations, and endeavors of every dimension that

are increasingly turning to the World Wide Web (here-

after referred to as the Web) as a chief conduit for ac-

cessing and disseminating information. This is evidenced

by the development and implementation of metadata

schemas supporting projects ranging from restricted cor-

porate Intranets, data warehouses, and consumer-oriented

electronic commerce enterprises—to freely accessible di-

gital libraries, educational initiatives, virtual museums,

and other public websites. Today’s metadata activities

are unprecedented because they extend beyond the tradi-

tional library environment in an effort to deal with the

Web’s exponential growth.

This article considers metadata in today’s Web

environment. The article defines metadata, examines the

relationship between metadata and cataloging, provides

definitions for key metadata vocabulary terms, and ex-

plores the topic of metadata generation. Metadata is an

extensive and expanding subject that is prevalent in many

environments. For practical reasons, this article has elec-

ted to concentrate on the information resource domain,

which is defined by electronic textual documents, graph-

ical images, archival materials, museum artifacts, and

other objects found in both digital and physical infor-

mation centers (e.g., libraries, museums, record centers,

archives, etc.). To show the extent and larger applica-

tion of metadata, examples are also drawn from the

news channel, data warehouse, electronic commerce, open

source, and medical communities.a

METADATA DEFINED

Nearly every article or discussion that defines metadata

presents the familiar phrase of data about data or inform-

ation about information. While technically correct, these

definitional phrases are ambiguous given the many dif-

ferent uses of the terms data and information. In fact,

these phrases, as popular as they are, can actually interfere

with comprehending the full scope of metadata. This

article defines metadata as structured data about an ob-

ject that supports functions associated with the desig-

nated object.

The first part of this definition, structured data, implies

a systematic ordering of data according to a metadata

schema specification (see ‘‘Metadata Vocabulary’’).

The central component of this metadata definition, the

object, is any entity, form, or mode for which contextual

data can be recorded. The universe of objects to which

metadata can be applied is radically diverse and seem-

ingly endless—ranging from corporeal and digital infor-

mation resources, such as a monograph, newspaper, or

photograph—to activities, events, persons, places, struc-

tures, transactions, relationships, execution directions,

and programmatic applications. It is difficult to find an

all-encompassing definition for such an object given the

different ways in which people understand and work with

information. A good definition is found in Part 1 of the

ISO/IEC (International Organization for Standardization/

International Electrotechnical Commission) 11179, Spe-

cification and Standardization of Data Elements, which

defines the object as ‘‘any part of the conceivable or

perceivable world.’’[1] Buckland’s[2] inquiry into the

nature of a document presents another universally appli-

cable definition and explains that the object extends be-

yond the common examples of textual, graphical, and

multimedia creations to include living entities.b

The last component of the metadata definition given

above refers to the functions associated with the

designated object. The emphasis here is on the ability

of metadata to support the activities and behaviors of an

object. For example, ‘‘author,’’ ‘‘title,’’ and ‘‘subject’’

metadata facilitate the discovery of an information

resource; and ‘‘invoice number,’’ ‘‘product code,’’ ‘‘cre-

dit card number (for payment),’’ and ‘‘date of financial

aThese other communities are not entirely separate from the information

resource community in that they all deal with objects—often information

objects. The difference is in the protocols and emphases that direct the

acquisition, organization, and access the objects found in these different

communities.

bIn another work Buckland explains that information is an entity or

process that can be either tangible or intangible (see Ref. [3]). Metadata

is applicable to the information entity (object) presented all of

Buckland’s models.
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transaction’’ metadata capture the purchase activity for a

consumer good. In both of these examples, metadata

promotes specified functions surrounding the life of the

designated object—the information resource in the first

case and the purchase activity in the latter case. (Note that

the purchase activity is the primary object in the latter

case and that the consumer good is a secondary object,

which has its own set of metadata.) Metadata sup-

ports many different types of functions among which

object use, authentication, and administration, are fairly

common.[4]

METADATA: BEYOND THE LIBRARY
CATALOG AND CATALOGING?

Metadata discussions focusing on the Web frequently turn

to the library catalog and cataloging as a way to define

what metadata ‘‘is’’ or ‘‘is not.’’ The result is a growing

body of literature that has equated (e.g., Refs. [5,6]) and

distinguished (e.g., Ref. [7]) creating metadata from

cataloging. These discussions depict both individual and

community knowledge and perception about the types of

activities that fall under the cataloging umbrella.

Equating creating metadata and cataloging makes

sense because these activities have the same end goal—

to produce a set of structured descriptive data that will

facilitate object discovery and other desired functions. In

this venue the metadata record and the catalog record are

seen as synonymous products. The metadata/cataloging

analogy is further supported by the fact that many Web-

oriented metadata schemas are similar to traditional

cataloging and indexing standards and include ‘‘author/

creator,’’ ‘‘title,’’ ‘‘subject,’’ ‘‘publication date,’’ and

other metadata elements that have historically served as

access points in bibliographic information systems.

Related to this practice is the fact that many metadata

schema specifications prescribe a content syntax that is

similar to the library catalog. A common example is that

‘‘author’’ metadata follows the syntax of last name, first

name, middle initial. A final factor to note in this meta-

data/cataloging comparison is that many Web-oriented

metadata schemas have adopted and promote the use of

attribute value schemas (e.g., controlled vocabulary, clas-

sificatory system, etc., see ‘‘Metadata Vocabulary’’) that

were originally developed for cataloging and indexing

in traditional information systems.

Distinguishing metadata from cataloging presents

another scenario. Among one of the most frequently

heard arguments separating these two activities is that

cataloging is for physical objects and metadata is ex-

clusively for electronic resources. This argument is not

well founded given that it is common practice for libraries

to catalog computer disks, CD-ROMs, videos, multimedia

resources, and other electronic resources, and they have

been doing so for close to two decades. In fact, a series of

specialized tools have been developed to support library

cataloging of electronic resources (e.g., Refs. [8–11]). The

Anglo-American Cataloging Rules, 2nd Rev. Ed.

(AACR2)[12] have been successfully adapted to support

Web-resource cataloging.[13] And, the MARC (machine

readable cataloging) bibliographic format (http://lcweb.

loc.gov/marc/), which underlies most online library ca-

talogs, has been enhanced over the last few years with

new fields and codes to support the cataloging of elec-

tronic formats (e.g., the MARC field 856 was introduced

to record electronic resource location).

Even with these developments, many individuals and

communities still see a distinction between creating

metadata and cataloging. They emphasize that the Web

has introduced a set of functional needs extending well

beyond item-level description and the determination of

‘‘author,’’ ‘‘title,’’ and ‘‘subject’’ access points that faci-

litate resource (object) discovery. This view can be

challenged by the fact that cataloging in the broadest

sense has always involved and continues to involve much

more than these basic descriptive activities. Acquisition

librarians and catalogers, particularly serials catalogers,

regularly record the ‘‘price,’’ ‘‘date received,’’ and ‘‘pu-

blisher contact’’ metadata for commercially produced

resources to assist with administrative functions. Archival

and artifactual custodians document resource ‘‘format,’’

‘‘genre,’’ ‘‘history,’’ ‘‘reproduction rights,’’ and a variety

of other metadata to assist not only with resource iden-

tification and retrieval, but also the use, evaluation, ad-

ministration, and authentication of collection holdings.

Map curators, film archivists, and school media librarians,

to name a few more specialists, also work with materials

that have metadata needs extending beyond basic re-

source description.

What is new is that the Internet and Web technology

have introduced novel information formats, new encoding

languages [e.g., hypertext markup language (HTML) and

extensible markup language (XML)], and original attrib-

ute values schemas [e.g., multipurpose internet mail

extensions (MIME)]. Moreover, the Web, as a commu-

nication mechanism, has sparked the development of

metadata schemas by many different communities ope-

rating beyond the library environment (e.g., commerce,

scientific, and educational communities). These factors,

and what appears to be an unprecedented emphasis on

metadata schema standardization and interoperability,

have forced cataloging into a new domain. It is these

developments that permit, to some degree, a distinction

between what has traditionally been labeled as cataloging

and what is now viewed as a metadata activity, and

underlying this evolution is an emerging vocabulary.
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