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Next Generation OPACs:
A Cataloging Viewpoint

CHEW CHIAT NAUN
University of Minnesota, Minneapolis, Minnesota, USA

Since around 2005 several striking attempts have been made to re-
think the design of library catalogs in production systems; the North
Carolina State University’s (NCSU) Endeca catalog being a notable
example. These developments are taking place just as the contin-
ued relevance of traditional cataloging is being questioned. This
article examines the relationship of these new designs to evolving
cataloging practice and the changing discovery environment.

KEYWORDS OPAC, cataloging, classification, FRBR

INTRODUCTION

A revival of interest in the design of online public access catalogs (OPACs)
and related bibliographic finding tools began around 2005. The projects
under way have varied in their scope, architecture, and development strat-
egy. They are being pursued not only by the major utilities but also by
open source communities, established library vendors, and new entrants to
the library marketplace collaborating with major institutions.1 What all these
efforts have in common is the strategy of improving the end user experi-
ence by creatively reinterpreting the data in the catalog. They typically offer
keyword search, relevance ranking, and faceted navigation, along with ad-
ditional features such as enhanced content like book jacket illustrations and
user tagging.

The idea now seems widely accepted that machine-readable cataloging
(MARC) data can be used to build online catalogs that are not only powerful
but also intuitive to use. Borgman identifies three layers of knowledge that
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Next Generation OPACs 331

are needed to search an online catalog effectively: conceptual knowledge,
which is the ability to translate an information need into a query; semantic
knowledge, which Borgman sums up as “the how and when to use sys-
tem features”; and technical skills, including the ability to express queries in
the system’s search syntax.2 Conceptual knowledge continues to present a
formidable obstacle to users even today. However, by presenting highly con-
textualized results and more or less intuitive navigation options in response
to simple initial searches, the new online catalogs appear to significantly
lower the barriers in the other two areas.

Many features of the new designs draw directly on cataloging data.
These typically include the ability to filter keyword search results by a range
of criteria including subject, format, genre, location, language, author, and
period. Other features like spelling correction and relevance ranking, while
not fundamental implementations of MARC structures, are still influenced by
the content or coding of the bibliographic database. For example, a matching
term may be weighted more heavily if it occurs in a title or subject field than
a note field. Still other features, such as ability to sort results by popularity,
or to filter by availability, draw on data from other parts of the integrated
library system (ILS), in this case the circulation module.3

These developments come at a time when established cataloging prac-
tices are coming under increased scrutiny. During the mid-2000s several
major institutions issued reports critically examining traditional approaches
to cataloging from the viewpoint of both cost and efficacy.4 The most con-
troversial of these reports, commissioned from Calhoun by the Library of
Congress, included some radical recommendations, including dismantling
the Library of Congress Subject Headings (LCSH).5 The new online catalog
designs, which simultaneously leverage and reinterpret existing cataloging
data, enter the scene as a testbed for change.

THE ONLINE CATALOG

Writing in 1996, Borgman identified two previous stages in the evolution of
online catalogs.6 First-generation online catalogs were designed to support
search techniques familiar to card catalog users. Second-generation online
catalogs added Boolean keyword searching, but otherwise introduced few
fundamental design improvements. Antelman, Lynema, and Pace, surveying
the landscape a decade later, saw essentially no further progress.7

This generally discouraging picture needs to be qualified in a few re-
spects. Many of the earliest online catalogs offered only the most rudi-
mentary access, often lacking such accustomed features of the card cat-
alog as an authority file. Replicating the navigational structures of card
catalogs in an online catalog was not a trivial task, and some worthwhile
progress was made. For example, some online catalog designs followed card
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332 C. C. Naun

catalogs in collocating manifestation-level titles under a uniform title. This
capability foreshadows today’s FRBRized (Functional Requirements for Bib-
liographic Records) displays that group manifestations of the same work
together.

By the late 1990s some widely used online catalogs had begun to in-
corporate features that went beyond pre-coordinate authority browsing and
Boolean searching. Systems developed by Innovative Interfaces, Inc. were
able to reformulate unsuccessful queries by dropping search terms in a man-
ner similar to the “matchallpartial” algorithm implemented in NCSU’s Endeca
catalog.8 During the 1990s relevance ranking also began to appear in some
commercial systems, such as Endeavor’s Voyager. Linking features, designed
to exploit bibliographic relationships coded in MARC records, began to ap-
pear in some Web catalogs.9

Nonetheless, Antelman, Lynema, and Pace are undoubtedly correct to
argue that online catalog design has lagged well behind the state of experi-
mental research in text retrieval.10 Indeed, many OPACs continue to fall short
even of giving adequate expression to card catalog reference structures.11

The reasons for this stagnation are beyond the scope of this article, but it
is noteworthy that several of the new online catalogs are being built not by
established integrated library system (ILS) vendors, but by companies from
the commercial sector working in partnership with libraries. There has also
been renewed interest in open source development. Some commentators
speak of the “dis-integration” of the ILS, by which they mean that library sys-
tems development will move away from the existing model of proprietary
one-box systems sourced from single vendors to a model where compo-
nents dedicated to specific tasks are sourced from different developers and
are linked by industry standards. This may be a natural and even desirable
trend in an environment where the boundaries of the catalog itself are begin-
ning to blur. Recent discussions about the future of the library catalog, such
as those on the NGC4LIB list, frequently invoke Web 2.0 elements such as
integration with external services (e.g., Amazon), Really Simple Syndication
(RSS) feeds, reference linking, personalization, and social tagging. These ser-
vices and technologies have the potential to profoundly influence the role
of the library catalog in the long term, not only through the capabilities
themselves add but also by transforming the environment in which library
catalogs operate.

THE SCOPE OF THE CATALOG

Given the blurring of boundaries between library catalogs and the larger
information discovery environment, the renewed focus on online catalogs
comes as a surprising development in some ways. For some years the empha-
sis has been on developing tools to search across heterogeneous resources
and much effort has gone into broadcast searching. In most cases the primary
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Next Generation OPACs 333

objective has been to offer, as far as possible, an interface with a common
search syntax and a uniform presentation of search results, and to minimize
the impact of performance discrepancies while doing so. Other crucial chal-
lenges have been noted, including how to facilitate the navigation of large
result sets, and especially how to do so across differing metadata standards.
By and large convincing solutions to these problems have yet to be seen,
at least in commercial products. A concurrent strand of activity has been
to create large aggregations of records through a harvesting process based
on a protocol such as the Open Archives Initiative (OAI). Here practitioners
have sought to impose some degree of order on diversity through comple-
mentary strategies of creating metadata with interoperability in mind and
metadata enhancement or remediation.12 Looming over all of these efforts
are the massive aggregations of digital content in Google Books and Google
Scholar.

By contrast, much of the initial focus of next generation catalog devel-
opment has been on MARC catalogs. The emphasis has shifted—at least for
a time, and whether or not by deliberate intent—from creating an interface
that is compatible with a diversity of metadata to that of optimizing the
interface for a particular subset of metadata. With MARC catalogs developers
are working with large sets of metadata that are highly structured and
almost monolithically consistent in their choice and application of content
standards. The task is to exploit the content and structure of conventional
catalogs in an environment very different from the one for which it was
originally developed. To take only the most elementary example, it can no
longer be assumed that a catalog user will enter a personal name in inverted
order.

This change of focus suggests a particular view of the online catalog’s
place within the larger information environment. It is possible to take the
view that the online catalog is one of many specialized discovery tools that
may expose their content globally through Google but invite users to drill
down into a discovery environment more closely tailored to a particular
kind of content. However, the tension between the need for a specialized
discovery tool and a general one is unlikely to go away. Libraries still need to
offer their users a search tool that works across a diversity of collections and
metadata standards. The fact that the platforms on which the new online
catalogs are being built are hospitable to non-MARC formats lends them
to these broader types of uses. The library at Vanderbilt University, for
example, offers their television news archive alongside the library catalog
in their Primo interface.13 Another recent entrant to the marketplace, Serials
Solutions, is promoting their SUMMON product expressly as a repository of
article citations as well as being a platform for the library catalog.14 OCLC
has been loading metadata from a range of non-MARC sources into WorldCat
for some time. It seems likely that the initial interest in redesigning MARC-
based catalogs has been an intermediate phase in the development of library
search tools, albeit perhaps one that will yield worthwhile lessons for the
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334 C. C. Naun

larger project in areas such as how to map metadata into a faceted discovery
environment.

OCLC’s entrance into the discovery platform marketplace has introduced
a further issue of scope. Their WorldCat Local product offers a locally scoped
version of WorldCat as a catalog interface, while giving users the option to
search the entire database. This structure may have compelling advantages
in a prospective future where large numbers of electronic texts are accessible
from a central source.

NEXT GENERATION CATALOGS AND CATALOGING PRACTICE

Critics of existing online catalogs generally fall into one of two categories.
Some, like Tennant or Coyle and Hillman, ascribe their shortcomings princi-
pally to existing cataloging standards, and see the overhaul of those standards
as a precondition of meaningful progress.15 Others, like Yee, direct their crit-
icisms mainly at current online catalog systems, arguing that they fail to
take proper advantage of existing data.16 The emergence of new interfaces
offering enhanced retrieval in MARC catalogs suggests that there is a good
deal still to be gained by making better use of existing data. Nevertheless, it
appears to be widely acknowledged that cataloging practice needs to evolve
in response to the tremendous impact that the Internet has had on access to
information. As Bowen says, the task is threefold: to make cataloging tools
accessible on the Web; to facilitate description and access to digital as well
as print and other conventional materials; and perhaps most important, to
create records that are suitable for use in a digital environment.17

Since the late 1990s significant developments in the theory and ap-
plication of bibliographic control have taken place in the mainstream of
cataloging practice. These developments have tangible implications for on-
line catalogs in the immediate future. The Anglo-American Cataloguing Rules
(AACR) have been under revision for a forthcoming edition to be known as
Resource Description and Access (RDA). This process has been heavily in-
formed by the body of theoretical and empirical work on the FRBR. Subject
cataloging practice has also been under reconsideration, with the Faceted
Application of Subject Terminology (FAST) emerging as a redevelopment of,
and potential alternative to, LCSH. Meanwhile, the Online Computer Library
Center (OCLC) began seeding Web search engines with catalog records in an
effort to make library holdings more visible to Internet users.18 The exposure
of catalog records through Web search engines opens another avenue for
the reinterpretation of bibliographic data in a Web environment.

BROWSING, FACETS, AND SUBJECT ACCESS

One aspect of the Calhoun report that has gone relatively unremarked is
its recognition of browsing as a finding strategy that online catalogs need

D
ow

nl
oa

de
d 

by
 [

Pr
at

t L
ib

ra
ry

 M
L

] 
at

 1
5:

32
 2

9 
M

ar
ch

 2
01

4 



Next Generation OPACs 335

to support.19 This accounts for the report’s advocacy of classification even
as it deprecates other controlled vocabularies used in traditional library cat-
aloging, notably LCSH. Calhoun’s position, however, appears to imply a
narrow definition of browsing. The NCSU team identifies two distinct find-
ing strategies that may be described as browsing.20 The first, which they see
as analogous to browsing the physical collection, is the use of navigation
features within the interface to locate relevant materials without entering a
search term. The second is what they call “faceted” searching, which involves
superimposing a set of category filters or “dimensions” over the results of a
keyword (or other) search. These dimensions, which may include the format,
genre, topical, and other categories described earlier, guide users in refining
their search results. One of the advantages of this approach, as Buckland
explains, is that it is “easier for a person to recognize pertinent terms than
to predict them.”21

Earlier online catalogs also offered access by these criteria. The dif-
ference is that newer designs following the NCSU/Endeca model integrate
navigation by these criteria much more closely with keyword search strate-
gies. They may be seen as marrying the controlled access point navigation
of earlier online catalogs with the keyword search capabilities of later online
catalog designs. In some cases the difference is in the presentation rather
than in the underlying search logic. It was not unusual, for example, for
earlier online catalogs to allow users to limit their search results to a specific
language or physical location. The newer designs merely make these op-
tions more easily available to the end user, either by displaying them more
prominently, or by allowing them to be applied without repeating the initial
search. In other cases, however, the new search dimensions are created by
remapping existing data. For example, some faceted catalog implementations
expose the MARC 6XX $v form subdivisions as a distinct genre dimension,
rather than part of a pre-coordinated LCSH string.

In both kinds of cases, but more particularly in the second kind, the
potential exists to improve the user’s search experience by rethinking the
content rules for the underlying records. The remapping of LCSH strings
in current implementations falls between LCSH, as it is traditionally pre-
sented, and the structure of FAST. FAST, for example, converts some kinds of
LCSH chronological subdivisions into topical headings, which should result
in more easily comprehensible subject facets for historical events.22 Whether
the tradeoff in specificity and context involved in switching from LCSH to
FAST would result in a net improvement in retrieval performance remains to
be tested.23

The general strategy adopted by today’s faceted catalogs is what the
NCSU team, following Bates, calls the “side-of-the-barn” principle.24 They
cite Buckland’s work on creating entry vocabularies, or clusters of natural
language terms mapped to a controlled vocabulary.25 The entry vocabu-
lary improves the chances of a successful search by enlarging the pool
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336 C. C. Naun

of possible matches. As the NCSU team points out, the use of keyword
searching filtered by controlled terms functions in a similar way to an entry
vocabulary.26

In faceted catalogs the entire keyword index serves in effect as an
entry vocabulary for the controlled vocabulary displayed in the facets. This
structure leverages the content of the records very effectively, simultaneously
highlighting the utility of both the controlled and uncontrolled elements in
the records. It gives libraries a strong incentive to perform authority control
as well as to enhance their records with additional data such as tables of
contents and abstracts.

The use of facets to expose controlled vocabularies presents its own
sets of challenges. Facets can work well for categories such as format and
location, where the number of possible values is usually relatively small
and easily accommodated in the limited screen area given to each facet.
But subject terms are a different matter. Even in fairly small result sets, the
number of subject terms retrieved can be very large. This is certainly true
of LC subject headings, whether in their traditional form or in the guise of
FAST. Most current systems apply a criterion—typically based on the number
of hits—to rank the available headings, and display only a selection of them,
at least on the initial result page.

CLASSIFICATION

The difficulty of presenting large numbers of subject terms may partly ac-
count for the prominence given to the classification facet in early versions of
the NCSU Endeca catalog. The Library of Congress (LC) classification has the
advantage, in the context of a faceted display, of being much more hierar-
chical than LC subject headings. This means that a relatively small number of
high-level classes can encompass all the relevant values. The main drawback
is that libraries traditionally assign only one class number to each book.

The use of classification in faceted displays marks an important ad-
vance over earlier online catalogs. Most conventional catalogs offer, at best,
the ability to redirect an existing call number in a record display to a linear
“virtual shelf” browse, with no attempt to exploit the classification’s hierar-
chical structure. In the NCSU/Endeca catalog the classification is both readily
accessible through the results of keyword searches and hierarchically navi-
gable.

NCSU’s use of the LC classification in its Endeca catalog has its founda-
tions in Larson’s work on classification clustering during the 1990s and has
strong affinities with OCLC’s experimental DeweyBrowser.27 Like the NCSU
catalog, DeweyBrowser superimposes a set of classification hierarchies (in
this case, of course, the Dewey Decimal Classification) over a stock of index
terms, enabling the results of searches on those terms to be clustered and
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Next Generation OPACs 337

hierarchically navigated. DeweyBrowser was implemented in three versions,
one with WorldCat as the underlying data set, another with an e-book subset
of WorldCat, and one with the relative index and LCSH mappings from the
14th abridged edition of the Decimal Classification itself. The existence of
this last version suggests the possibility that the Dewey index could itself
be used as a source of entry vocabulary terms. Buckland himself cites the
Dewey relative index as an example of an entry vocabulary.28

BIBLIOGRAPHIC RELATIONSHIPS

One of the primary motivations for redeveloping descriptive cataloging stan-
dards is to improve the functionality of online catalogs. In particular, reartic-
ulating cataloging rules in FRBR terms has been one of the primary goals of
RDA.29 The FRBR framework has assumed an important place in discussions
both of cataloging rules and library system functionality largely because to-
day’s networked environment necessitates the identification of content across
different versions, formats, and providers. This requirement presents itself in
many guises, the most familiar perhaps being the gathering together of the
various editions, translations and adaptations of a literary work. This is the
type of work set most often seen in current implementations, such as OCLC’s
experimental FictionFinder. But other kinds of bibliographic groupings are
also needed. Where serials are concerned, for example, it may be necessary
to identify a print journal with its online counterpart, or to group together
a journal’s various online aggregators, or to relate article-level content to
the serial work, or to associate earlier and later titles in a journal’s history.
The task of mapping MARC data to these relationships is not trivial, in part
because, as Yee has pointed out, the same AACR data element may map to
different FRBR entities depending on the context.30

Many of the broad cataloging issues pre-date the emergence of the FRBR
framework. For example, there has been a long-running debate within the
cataloging community over whether bibliographic relationships are best rep-
resented by creating links among separate records or by using a common
record wherever possible to represent all the relevant entities. Familiar ex-
amples of this controversy are the debates over latest or successive entry
cataloging, and over the use of single or multiple records to represent al-
ternative formats. The prevailing practice under AACR has been to catalog
at the manifestation level, but this practice has gradually been modified in
the face of the proliferation of alternative versions. Variant local practices
have been most evident in the cataloging of serials and electronic resources,
but are not restricted to them. Some libraries, for example, have adopted
the practice of consolidating multiple editions of fiction titles onto the same
bibliographic record.31

D
ow

nl
oa

de
d 

by
 [

Pr
at

t L
ib

ra
ry

 M
L

] 
at

 1
5:

32
 2

9 
M

ar
ch

 2
01

4 

Michele
Highlight

Michele
Highlight



338 C. C. Naun

The question of how to record bibliographic relationships is an issue
for the cataloging community at large because of the growing need to relate
content not only within a single catalog but also across multiple catalogs and
repositories, and in consolidated sets of data like open WorldCat. If, in the
early years of shared cataloging, uniformity of practice was driven largely
by the need to share cataloging records, nowadays an even stronger imper-
ative is the need for shared access to the resources themselves. This is not
only an interface design issue. Logical displays will be important, but so will
compatibility of cataloging practice across different institutions. At present,
some important decisions about how to represent related resources—like
whether to use single or multiple records—are being made at the level of
individual institutions. LC’s decision to discontinue controlled series access,
for example, is already leading to greater variation of practice as other insti-
tutions begin to adopt local policies for series authority control. The question
will be whether cooperative cataloging bodies and systems developers can,
between them, find ways to preserve compatibility of data in this less rigidly
centralized environment. There is a countervailing force in the shape of
OCLC’s WorldCat Local offering, which is based on the idea of a scoped
central database serving as the discovery platform, but reliance on a shared
central utility has not up until now prevented divergences of local practice.
FRBRized catalog displays may supply part of the solution, offering libraries
that prefer consolidated displays the prospect of deriving them from multiple
records with suitably coded relationships.

There is also the question of how works will be identified. A few basic
observations may be made about the present situation.32 Currently FRBR
work sets are being created mainly at the local level, based on cataloging
data fed through machine algorithms. Vendors such as VTLS and Ex Libris
include tools for creating FRBR work sets in their systems. The problems
with creating work sets locally are twofold. First, there is no guarantee that
different systems will produce the same results, even when identical results
are desired. Two different algorithms will not necessarily produce same work
clusters from the same data, and a given algorithm will not necessarily derive
the same work entity from two different subsets of manifestation records.
Second, it will not always be easy to identify a work in one database with
its counterpart in another database, because the form of heading or other
identifier chosen may not be the same. These difficulties will limit the value
of these systems for any kind of shared resource discovery or use.

A central registration agency for FRBR identifiers would be one solution,
but solutions may also emerge on a more limited scale. The ISSN Centre’s
ISSN-L initiative, in which a common ISSN is assigned to multiple manifesta-
tions, may serve as one kind of model, leveraging an existing identification
scheme to establish relationships within a specific domain. OCLC’s xISSN and
xISBN services may serve a similar function, although they depend largely on
relationships inferred from existing cataloging practices. There may also be
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Next Generation OPACs 339

a role for a utility like OCLC to serve as a de facto work identifier registry, at
least—although not necessarily only—for its members. Indeed, FRBRization
may serve, along with other interface, content, data, and service enhance-
ments currently in progress, as one of the inducements for some institutions
to adopt a locally scoped version of WorldCat as their catalog. If some kind of
central FRBR identifier registry does emerge, that may also act as an impetus
for changes in cataloging practice. For example, it may eventually become
possible for catalogers to link a manifestation explicitly to a particular work
or expression record, rather than rely on a machine algorithm to infer the
association through an author/title or uniform title entry.

AUTHORITY DATA

The use of authority records to carry or act as work identifiers has often
arisen in discussions about implementing FRBR in online catalogs. Yee has
pointed out that in existing AACR/MARC cataloging practice, FRBR relation-
ships are implied not only in data elements of bibliographic records, but in
their relationship with authority (and sometimes holdings) records as well.33

The value of existing name and title authority data for deriving FRBR work
sets has been demonstrated in FRBRization trials, and some commentators
have taken the next logical step and proposed models for expressing FRBR
relationships explicitly in authority structures.34

However, beyond their use in work set algorithms, a clear model has
yet to emerge for making use of authority data in the new catalog interfaces.
This is true of names and subjects as well as works. One reason navigation
presents a challenge to system developers is that authority data, which were
seldom used to their full potential in even in older online catalogs, have
proved still more difficult to exploit in a keyword searching environment,
where they are typically bypassed altogether. The NCSU team acknowledges
that where “authority searching” is concerned, their Endeca catalog falls
short of equaling the functionality of their SirsiDynix ILS, but suggests that
the future of this type of searching is “less clear.”35

The very traditional left-anchored browsing offered by NCSU’s catalog
does not, however, exhaust the possibilities for exposing authority data and
structures in a catalog interface. The difficulty is to know what options will
make intuitive sense to users. Simply making authority records keyword
searchable would serve expert users very well, but would often (and un-
derstandably) confuse less experienced users, especially when searching on
common terms like “history.” Some way will have to be found to present
the results in a way that does not overwhelm the user, perhaps involving
relevance or clustering or some combination of the two.36 A further problem,
also so far largely unexplored, is how to display the syndetic relationships
encoded in authority records. The cataloging community has made some
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340 C. C. Naun

very comprehensive recommendations about displaying them in conven-
tional online catalogs, but it is not clear how far these recommendations
would be transferable to a faceted display, particularly where subject head-
ings are concerned. One product, TLC’s Aquabrowser, includes a graphical
navigation display showing purportedly related terms derived from biblio-
graphic records in the result set. In at least one implementation, however,
the designers have also attempted to incorporate references from authority
records into this display. The resulting displays, while not uniformly con-
vincing to this viewer, at least demonstrate a plausible direction for future
development.

However, the most immediately productive approach to exploiting au-
thority data, if also in some respects a limited one, is simply to use them to
enrich the existing indexes. The NCSU team has itself considered mapping
references from the subject authority file into the Endeca synonym tables.37

Similarly, in its Primo offering Ex Libris writes 4XX see references from name
authority records into its name indexes for bibliographic records.

CONCLUSION

The question of what next generation catalogs mean for libraries is a large
topic that touches on many of the key issues of the day: the place of library
collections in a digital information universe, the relevance of user behavior to
system design, and alternative models for metadata production and software
development, among others. In this article I have covered the issue from one
perspective, the relationship of catalog development to aspects of cataloging
practice.

The emergence of the new catalog designs has come both as a vindi-
cation of the traditions of library cataloging and a challenge to them. The
new systems exploit the latent potential of existing data in innovative ways,
creating genuinely user-friendly interfaces for the first time. But plenty of
scope remains for further innovation in both system design and cataloging
practice. Each advance seems to bring further questions about how the data
might be better tailored to its purposes.

These advances are being made at a time of realignment for the forces,
institutional and commercial, that shaped catalogs and cataloging practice
for a generation. With the entry of non-library vendors and open source
developers into the interface design stakes, and the fraying of the central-
ized culture of cooperative cataloging, the environment for both systems
development and cataloging practice is more fluid than it has been in recent
memory. At the same time, information, along with its metadata surrogates,
is increasingly aggregated and interlinked, putting interoperability at a pre-
mium. In building their new catalogs, librarians will have to judge what to
keep and what to change.
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