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1.0 Introduction 
 
‘Online Public Access Catalogue’ (OPAC) was the name 
given to the computer-based catalogue systems which began 
to be developed in the late 1960s and early 1970s for use by 
library clients, and which are still central to the library expe-
rience of many users.  In their essential form, OPACs repli-
cated and extended the functionality of the card catalogues 
they largely replaced in providing a finding aid to the books, 
journals, audio-visual material and other holdings of a par-
ticular library.  The term ‘discovery system’ has come into 
use in the early twenty-first century to describe public-fac-
ing electronic catalogues which use the technology of inter-
net search engines to expand the scope of the OPAC to in-
clude not only library-held content, including entries for 
journal articles and book chapters that were not typically 
part of traditional library catalogues, but also material held 
elsewhere which may be of interest to clients.  In terms of 
both technical development and client-use scenarios, dis-

covery systems are on a trajectory with OPACs, and so it is 
useful to treat them together, even though there are qualita-
tive differences in their philosophy and approach.   

In its current form the OPAC/discovery system serves sev-
eral interrelated functions (Wells 2007).  It is first of all an in-
dex to published or unpublished literature, allowing a user to 
locate, for example, a particular work or identify a set of works 
on a given topic.  As well as indicating the physical location of 
items on the library’s shelves, it may also provide links to texts 
or images in electronic format.  (Whereas OPACs were typi-
cally restricted to library holdings only, discovery systems may 
now also include bibliographic data for items not held by the 
library.)  Secondly, it functions as a portal to non-biblio-
graphic data, including information specific to individual us-
ers, who can check for example, what items they have on loan, 
due dates of loaned items, fines and borrowing history.  It 
may contain information about the library such as opening 
hours, and it may include links to help pages and other data 
considered to be of interest to library users.  Thirdly, the 
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OPAC/discovery system is a promotional artefact which ad-
vertises and promotes the library and its services, and at the 
same time constitutes a source of authority for the infor-
mation sources to which the library provides access.  A fourth 
function, which is not yet widely implemented except in spe-
cialist functions, but which is likely to become more preva-
lent in the future, lies in the management of document texts 
in digital format as well as metadata, so that the OPAC/dis-
covery system becomes a repository as well as an index.  
Within the suite of a library’s electronic systems the 
OPAC/discovery system is situated between the library web-
site of which it often forms a part, but whose functions it is 
increasingly absorbing, and the library management system 
from which its data primarily derives. 

In actual implementation, OPACs/discovery systems ex-
ist at varying levels of functionality depending on the size, 
resourcing and focus of individual institutions.  The tech-
nology of OPACs/discovery systems was from the outset 
largely driven by institutions in North America and West-
ern Europe (for reasons of practicality this article focuses 
mostly on the experience of the Anglosphere), and both 
take-up and the level of sophistication of implemented sys-
tems continue to be greater in the developed than the devel-
oping world.  Moreover, when electronic catalogues have 
been introduced into established libraries it has typically 
been for new stock in the first instance, so that old and new 
technologies have existed side by side until retrospective 
conversion programs have been completed. 
 
2.0 History and development 
 
When the newly developed computer technoIogies began 
to be applied to library services in the early 1960s, it was cir-
culation that first received serious attention, followed by ac-
quisitions, serials control and cataloguing (Reynolds 1985, 
23-35).  At first, processing was performed offline in batch 
mode, but by the late 1960s the first online library applica-
tions began to emerge, again beginning with circulation 
(Reynolds 1985, 43-8).  The use of automation in the pro-
duction of public catalogues was first applied in support of 
existing manual systems, notably the catalogue on 3 x 5 inch 
index cards which was the dominant technology of the pe-
riod.  Since 1901 the Library of Congress Card Distribution 
Service had been distributing cards to subscribing libraries 
and thus removing the need for duplication of cataloguing 
effort (Yee 2008).  With the development of the MARC 
(MAchine Readable Cataloguing) standard for recording 
complex bibliographic information, bibliographic data be-
gan to be distributed on magnetic tape, allowing libraries to 
print off full sets of cards for the different access points re-
quired (author, title, and perhaps also subject and classifica-
tion).  Similar technology was used for the production of 
book catalogues, which enjoyed some popularity between 

the 1940s and 1960s mainly as tools for librarians, and later 
catalogues printed to microfilm (Reynolds 1985, 74-86). 

The theoretical idea of a wholly electronic retrieval sys-
tem was floated at a very early date in the history of library 
automation, but initially dismissed, as the prospect of ap-
plying very precise searches to large amounts of data stored 
on magnetic tape was not considered sufficiently cost effec-
tive (Shaw 1962).  Nevertheless, relatively detailed theoreti-
cal models of how such a system might work were elabo-
rated in the early 1960s (King et al. 1963, Swanson 1964, 
Dubester 1964, Su 1994).  Computerised subject bibliog-
raphies began to appear at this time, with the first large-scale 
example being the Medical Analysis and Retrieval System 
(MEDLARS, later Medline) released by the US National 
Library of Medicine (Rogers 1964).  Although databases of 
this type could be accessed remotely and from 1967 even in-
ternationally, their use was limited to specialist librarians 
and researchers (see Hahn 1998, Bourne and Hahn 2003).  
With the rapid growth of computing capability in the 1960s 
and 1970s, shared electronic catalogues of general biblio-
graphic data also became a reality, at first on a similar model 
to the Library of Congress system with a common database 
being used to create catalogue cards or microfilm catalogues 
(Reynolds 1985, 55-63).  Typically these relied on a central 
computer linked to terminals at member libraries, whose 
staff could upload data and order products.  The most 
prominent of these was the Ohio College Library Center 
(OCLC), which began production in 1970.  This was fol-
lowed in the United States notably by the Research Librar-
ies Information Network (RLIN) in 1974, and by the 
Washington Library Network (WLN) in 1978.  The British 
Library Automated Information Service (BLAISE) began 
operations under a similar model in 1977 (Holmes 1979), 
and the Australian Bibliographic Network (ABN) in 1981. 

These initiatives were not intended for direct use by li-
brary users.  However, the mediation of centralised cata-
loguing data through card, book and microfilm catalogues 
necessarily meant that publicly available information about 
library holdings was not current, and experiments into 
providing online access to users began in the mid-1960s.  
One of the first large-scale projects was the online catalogue 
made available by Ohio State University Libraries (OSU) 
from 1975 (Miller 1979, Reynolds 1985, 96-8).  Like many 
early systems this grew out of a pre-existing computerised 
circulation system and thus provided the significant benefit 
of allowing users to check the loan status of an item from 
within the catalogue.  The OSU system allowed searching 
by author, title and call number, with a subject search intro-
duced from 1978.  For reasons of processing economy, au-
thor and title searching were provided in a truncated form 
requiring the first letters of an author’s surname plus three 
letters of the given name or the first four letters of the first 
word of a title plus the first five letters of the second word.  
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A combined author-title search was also available using the 
first four letters of surname plus the first five letters of the 
title.  Another early implementation took place at Dallas 
Public Library in 1978 (Borgman 1979). 

By the early 1980s online public catalogue systems were 
being designed specifically with public users in view and as 
part of integrated library systems (ILS), relying first on lo-
cally implemented hardware and software and later on com-
mercially produced ‘turnkey’ systems which aimed to ac-
commodate all library functions, not just circulation.  The 
first of these was released by the GEAC company.  Other 
early systems included Dobis/Libis, Libertas and Urica.  
The term ‘OPAC’ itself seems to have come into use in 1981 
(Yee and Layne 1996, 154).  As OPACs have developed it 
has become customary to define them loosely in terms of 
‘generations’ according to their characteristic functionality 
(Hildreth 1984, Hildreth 1987, Tedd 1994, Husain and An-
sari 2006, Bowman 2007, Gupta 2018).  While this ap-
proach is an oversimplification and there is some overlap be-
tween ‘generations’ it nevertheless remains useful as an ana-
lytical tool for tracing the conceptual development of pub-
lic access to library search tools.   

The first-generation OPACs, available on dedicated 
computer terminals in the library, largely replicated the 
functionality of the card catalogue by providing pre-coordi-
nated browse access to a sequence of headings for authors, 
titles, and perhaps classification numbers or subjects.  Like 
catalogue cards they displayed the bibliographical data re-
quired for identification and the shelf mark indicating an 
item’s physical location in the library.  As with the majority 
of card catalogues the principal strength of these early 
OPACs was in the finding of known items. 

During the 1980s, at the same time as the manufacturers 
of library management systems gradually expanded their 
scope beyond circulation to other aspects of library work, 
including, for example, acquisitions and serials control, they 
also began to develop OPAC functionality.  In particular, 
they drew on the information retrieval experience of online 
search services like Dialog which had developed during the 
1970s (see Hahn 1998, Bourne and Hahn 2003).  The sec-
ond-generation OPACs thus supplemented browse search-
ing with the ability to search on keywords taken from mul-
tiple fields within the bibliographic record and to use these 
keywords to create post-coordinate searches using Boolean 
logic (Hildreth 1988, Hildreth 1989).  More sophisticated 
options included the ability to use wild cards and specify ad-
jacency or proximity of search terms.  This effectively sup-
plemented the focus on known-item searching characteris-
tic of the earlier generation of OPACs with the ability to 
perform complex searches to identify works on a similar 
subject or subjects. 

By the early 1990s a third generation of OPACs had be-
gun to evolve which moved away from the proprietary hard-

ware and network infrastructure of the earlier systems 
(Anon. 1993b, Tedd 1994).  New functionality was added 
and existing functionality made easier to understand by the 
introduction of everyday language in search descriptions.  
The early menu-driven query screens began to be replaced 
by graphical user interfaces, and additional search options 
were added to qualify queries by, for example, language or 
publication date.  The scope of the OPAC also increased to 
include additional services including the ability to view bor-
rower information, to place or cancel reservations, to save 
citations for future reference or printing or saving to disk 
(Anon. 1993a).  The expanded use of the Z39.50 protocol 
(maintained by the Library of Congress and designed to fa-
cilitate communication of database search and retrieval in-
formation across computer networks) also allowed library 
catalogues to link through to the catalogues of partner insti-
tutions (Harmsen 2000).  From the mid-1990s, the devel-
opment and dissemination of the technology of the World 
Wide Web meant that the OPAC could for the first time be 
made easily available outside the library building.  As a result 
user interfaces were gradually refined to make them easier 
to use by clients who did not have immediate access to sup-
port from library staff.   

From the second half of the 1990s, as the full texts (as 
opposed to citations) of information resources and particu-
larly journal content started to become available in elec-
tronic format, library OPACs began to be supplemented by 
additional software services.  ‘Link resolvers’ provided a 
connection between catalogue records and the content of 
remotely hosted databases (Munson 2005), while ‘federated 
search’ allowed for the possibility of searching simultane-
ously across multiple external databases (Fryer 2004, Curtis 
and Dorner 2005).  ‘Electronic resource management’ sys-
tems allowed the publishing of access and licence conditions 
for electronic information resources alongside other cata-
logue data.  Indexing of full-text documents also became 
available.  By the mid-2000s OPAC design had become in-
creasingly influenced by the example of web browsers, 
which were widely seen as easier to use and more compre-
hensive in scope than OPACs (Calhoun 2006, Markey 
2007, Sadeh 2007, Sadeh 2008, Calhoun 2009, Breeding 
2010).  This led to a gradual decoupling of the library public 
search interface from the ILS as ‘next generation catalogues’ 
began to be developed which were intended not to be tied 
to a specific ILS, but to work with any structured database 
regardless of vendor, and indeed to harvest metadata from 
multiple sources (Nagy 2011, Breeding 2013).  Initially 
these were additional ‘discovery layers’ in the form of a sup-
plementary pieces of software which operated in conjunc-
tion with existing library applications (see, for example, An-
telman et al. 2006).  Later, completely separate products 
were developed, notably Ex Libris Primo, Innovative Inter-
faces Encore and SirsiDynix Enterprise.  In line with the 
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longstanding overall goal of centralising the library search 
experience (Barton and Mak 2012), these systems were de-
signed to be integrated with databases of journal content, 
such as Primo Central Index, Summon and EBSCO Dis-
covery, and to extend the scope of the catalogue well beyond 
the holdings of an individual library by emphasising ‘discov-
ery’ over ‘location’ (Dempsey 2006).  In doing this, discov-
ery systems are aiming to absorb the role of other biblio-
graphic tools (subject bibliographies, periodical indexes, 
etc.) which were once separate from the library catalogue.  
To distinguish these products from the previously estab-
lished form of OPAC, the term ‘webscale discovery tool’ 
(Burke 2010, Vaughan 2011) or ‘discovery system’ (Caplan 
2011) began to be used.  These systems drew on the infor-
mation retrieval techniques and design features of web 
search engines, including complex and non-transparent rel-
evance algorithms and faceted browsing.  Conceptually the 
foregrounded search method thus changed to one where 
large numbers of results are retrieved in the first instance 
and these are then filtered to achieve the desired level of 
specificity.  A key design feature has been the replacement 
of complex search options by a single ‘Google-like’ search 
box (Prescott and Erway 2011). Discovery systems have also 
drawn, with rather less success, on features drawn from so-
cial media, including the ability to ‘like’ retrieved records, 
and to personalise the catalogue database with user-created 
tags and reviews (Tarulli 2012, Christensen 2013), and 
some like Enterprise and Axiell Avena have incorporated 
content management platforms to allow libraries to manage 
their entire web presence (Breeding 2013).  OCLC World-
cat Local has taken a slightly different tack by facilitating lo-
calised subsets of the centralised OCLC bibliographical da-
tabase for use by individual libraries.  Increasingly, systems 
have moved to a ‘software as a service’ model with data 
stored in the cloud.  At the same time, open source discovery 
software has been developed, allowing libraries with the ap-
propriate technical expertise to operate independently of 
the major system vendors (Breeding 2008, Anurhada et al. 
2011, Denton and Coysh 2011).  Attention has increasingly 
been paid to responsive design, allowing users to access dis-
covery systems from mobile devices as well as desktop com-
puters. 
 
3.0 Standards and technical aspects 
 
Automation and sharing of library catalogue data requires 
the bibliographic and other information previously rec-
orded on catalogue cards and in other formats to be encoded 
for digital manipulation and communication.  In order to 
achieve this, the Library of Congress developed a set of 
standards for different formats collectively known as 
MARC (MAchine Readable Cataloging).  The pilot pro-
ject was completed in 1968; MARC became a US standard 

in 1971 and was adopted as an international standard in 
1973.  While multiple variations of MARC were developed 
around the world (Long 1984, Spicher 1996), the current 
iteration of the original format, released in 1999 and known 
as MARC21 to reflect a reworking for the new century, rep-
resents a harmonisation of the initial multi-format ap-
proach and also a merger of the US standard with the most 
prominent surviving variations in the English speaking 
world, notably Canadian MARC, AusMARC (supported 
by the National Library of Australia until 1991) and 
UKMARC (supported by the British Library until 2008) 
(Ede 2011).  The MARC21 standard has continued to de-
velop, notably to accommodate changes in standards for 
bibliographic description (Seikel and Steele 2011).  Other 
parallel MARC standards also continue to exist; notably 
UniMARC, created by the International Federation of Li-
brary Associations and Institutions (IFLA) in 1977, re-
mains widely used in Europe. 

The MARC standard as originally conceived had two 
primary functions: to define specific fields and subfields 
according to which bibliographic and other metadata is en-
coded, and to provide a suitable structure for the storage 
and transmission of the metadata records.  Since at the time 
of its development computer processing capacity was slow 
and storage expensive, both of these functions were de-
signed for maximum concision.  MARC communication 
format, which provides for brevity by creating a directory at 
the beginning of each record indicating the relative position 
of the fields and imposes some restrictions on field and rec-
ord length, has proved insufficiently flexible for more recent 
web-based OPAC and discovery system applications and has 
been largely replaced at least as an internal format in modern 
systems by the MARCXML schema, developed in 2002 by 
the Library of Congress using the XML standard, and the 
library community has been consistently conscious of the 
need for the standards which underlie bibliographic control 
to keep pace with changes in technology (Ortiz & Moscoso 
1999, Library of Congress 2008, Library of Congress 2011).   
The Bibliographic Framework Initiative (BIBFRAME), 
also developed by the Library of Congress, represents a fur-
ther step towards replacing MARC, and uses a linked data 
approach to allow maximum interoperability between sys-
tems (Kroeger 2013).  A draft of the model was released in 
2012 and version 2.0 in 2016 (McCallum 2017). 

Except for a small number of ‘fixed fields’, MARC does 
not itself prescribe the way content is recorded.  Styles of bib-
liographic description have evolved from pre-electronic cata-
loguing as it developed in different countries, and implemen-
tations have gradually been converging into IFLA’s Interna-
tional Standard Bibliographic Description (ISBD), and the 
Anglo-American Cataloguing Rules (AACR) and its succes-
sor Resource Description and Access (RDA) (Tillett 2013).  
These have been supplemented in the creation of biblio-
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graphic records by numerous classification systems and sub-
ject thesauri, the most common of which in the English-
speaking world include the Library of Congress Subject 
Headings, Library of Congress Classification, Dewey Deci-
mal Classification and Universal Decimal Classification.  
These and similar schemas were initially crucial to the provi-
sion of comprehensive subject access in electronic catalogues, 
though ‘subject searching’ as such (based on knowledge or-
ganization systems, KOS) has declined with the growth of 
keyword searching and as bibliographic databases have in-
creased in size (Larson 1991).  Their ongoing value as Google-
like semantic information retrieval methods continue to de-
velop has also been questioned (Hjørland 2016). 

One system limitation of early OPACs was their reliance 
on the limited Roman ASCII character set, which greatly 
hindered their adoption in countries where the languages 
make extensive us of diacritics or non-roman characters.  
Complex workarounds began to be developed to accommo-
date vernacular scripts, notably in Japan (Wells 1998).  How-
ever, this problem has now largely been overcome with the 
full incorporation of the Unicode standard into OPAC/dis-
covery system implementations.  Another shortcoming of the 
established standards for bibliographic control as they were 
applied to the electronic catalogue was their inability to rec-
ord and expose relationships between bibliographic entities 
(related works, editions, imprints, etc.) in a clear and system-
atic way.  To address this IFLA released its Functional Re-
quirements for Bibliographic Records (FRBR) in 1998 pro-
posing a conceptual model based on a distinction between 
Work, Expression. Manifestation and Item, and later supple-
mented this with parallel models for name and subject au-
thorities.  A consolidated framework was published in 2017 
as the IFLA Library Reference Model (LRM) (Žumer 2018).  
To date, however, the IFLA LRM has not been substantially 
incorporated into OPAC/discovery system design. 
 
4.0 Usability 
 
From the outset, the library profession has been exercised by 
questions about the usability of OPACs for their intended 
audience, library users without specific detailed under-
standing of the technical aspects of bibliographic control or 
of library automation (e.g. Hildreth 1982, Cochrane 1985, 
Borgman 1986, Borgman 1996, Tague 1989, Schneider 
2006, Joc and Chang 2010, Denton and Coysh 2011, Gross 
and Sheridan 2011, Jarrett 2012, Kaufman et al. 2012, Ma-
honey and Leach-Murray 2012, Christensen 2013, Os-
borne and Cox 2015, Wells 2016).  Successive stages in the 
development of OPACs have aimed to address perceived de-
ficiencies in earlier systems, but at the same time they have 
changed the nature of the search relationship between user 
and catalogue, and consequently introduced new complex-
ities and further challenges for users. 

Conceptually, the first OPACs required greater engage-
ment on the part of users than card catalogues with the con-
struction of a search strategy, as they made it impossible to 
access the catalogue at all without articulating a mental pro-
cess in terms readable by the OPAC (Reynolds 1985: 92).  
Moreover, as OPACs developed, the necessary techniques 
for interrogating the OPAC effectively gradually changed.  
When keyword searching (“free text searching” in natural 
language fields and/or KOS-fields) was introduced, for ex-
ample, the Boolean logic required to apply it was generally 
foreign to library users and required a further conceptual 
and psychological adjustment (Anon 1993a, Hildreth 
1989).  The transition to discovery system functionality also 
entailed a perceptual readjustment as the highly structured 
approach to search encouraged by the developed OPAC 
gave way to the single search box and reliance on non-trans-
parent retrieval algorithms and relevance ranking character-
istic of the web search engines on which the discovery sys-
tems have been modelled. 

The inherent complexity of OPACs and discovery sys-
tems of itself imposes limitations to usability which have of-
ten not been fully acknowledged either by libraries or by the 
vendors of library systems.  Looked at as a communication 
system OPACs and discovery systems are by their very na-
ture subject to two separate factors which combine to inter-
rupt the message (Wells 2007).  The first of these may be 
called the ‘indeterminacy of the code’ and results from the 
cumulative effect of the multiple cataloguing rules and 
standards which have been used to construct any biblio-
graphic database, the further set of rules which determine 
the operation of the OPAC or discovery service itself, and 
the level of understanding of these rules possessed by the 
catalogue user.  The various standards are often not con-
sistent among themselves, have evolved over time without 
databases being consistently or systematically upgraded to 
reflect the changes, and are liable to have been applied in-
consistently by cataloguing staff. 

The second source of ambiguity, which is more funda-
mental, particularly for keyword searching, and is general to 
all forms of bibliographic databases, not just OPACs/dis-
covery systems, results from the fact that although user 
questions originate in thought, they need to be translated 
into language in order to create a search term that can be 
used to interrogate a database, and then in turn the response 
of the database needs to be translated back into thought in 
order to be evaluated against the original question (Shan-
non and Weaver 1949, Wells 2007).  Because of the inherent 
ambiguity of the relationship between concept, symbol and 
referent (the ambiguity of the linguistic sign), the act of 
communication can never be entirely transparent.   

These two sources of ambiguity necessarily intersect 
within any classification system or subject thesaurus, where 
the user needs to accept a pre-set ontological structure in or-
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der to optimise the communication process (Paling 2004).  
Even though information scientists have paid a good deal of 
attention to the practical organization of knowledge (see 
Mazzocchi 2018), users of OPACS/discovery systems cannot 
in practice be fully aware of the system that applies in any par-
ticular implementation – this represents an indeterminacy of 
the code.  Inasmuch as the concepts behind the terms of any 
ontology may not correspond to the user’s conceptualisation 
of the same terms, this is part of the indeterminacy of the sign.   

Much work has been done since the invention of the 
OPAC in the 1970s to try to reduce the indeterminacy of 
the code, notwithstanding the difficulty of retrospectively 
applying changes to large databases.  One case in point is the 
integration of the USMARC standards for different for-
mats of material which was implemented in the late 1980s.  
IFLA’s work to provide a detailed conceptual framework 
through its LRM should eventually provide for a better 
presentation of the multiple versions of works that is partic-
ularly characteristic of publishing in an electronic environ-
ment (Tillett 2005, Coyle 2014, Žumer 2018).  RDA’s deci-
sion to separate instructions for bibliographic description 
from guidelines for display should resolve another ambigu-
ity, even though since the replacement of the card catalogue 
by the OPAC there has in fact been no generally accepted 
standard for the online display of bibliographic data.  Good 
interface design can and has also been directed at reducing 
the complexity of the user experience, through, for example, 
clear delineation and labelling of functions, separation of 
different types of search, and making explicit what is actu-
ally happening at each step of the communication process 
(Comeaux 2012).  This said, optimal design features have 
not always been supported by the technical capacity of cat-
alogue systems (see Yee 2005, Christensen 2013). 

Addressing the indeterminacy of the sign has proved a 
more challenging proposition.  This type of indeterminacy is 
inherent in language and in the process of cognition, and in-
deed facilitates innovation through allowing new conclusions 
to be reached from old data.  Nevertheless, some features of 
discovery system design are beginning to focus on this issue.  
Search algorithms now often return results based not simply 
on the search phrase used but also on the frequency of related 
combinations of words or phrases in established textual cor-
pora, though this process tends to highlight popular connec-
tions rather than necessarily significant ones.  Perhaps more 
promising, because it highlights both the separateness and 
connectedness of terms, is the sort of add-on functionality to 
discovery systems being provided through services like 
Yewno, which create a visual map of semantic categories and 
their interrelations derived from data in the catalogue record 
(Gramatica and Pickering 2017, Anon. 2016). 

Users, particularly beginning users, will probably always 
find electronic library catalogues to some extent difficult to 
use given the complexity of their structure and design and 

the nature of the information universe.  Due attention to 
the design and functionality of interfaces therefore needs to 
be combined with an appropriate level of attention by li-
braries to questions of catalogue literacy alongside broader 
questions of information literacy.   
 
5.0 Ethical considerations 
 
It is not only as a communication system that the OPAC/ 
discovery system can be seen as a contested space.  Like all 
library services, catalogues, their creation and provision have 
an ethical dimension which determines multiple aspects of 
the way in which both library staff and library users interact 
with information (Hauptman 2002, Blair 2005, Ferris 2008, 
Posner 2012, Hongladarom 2016).  If the OPAC/discovery 
system is an expression of the library’s authority in present-
ing a set of curated resources to the public, this agenda often 
risks being undermined by factors inherent to the produc-
tion and presentation of catalogue data.  Notoriously, major 
tools for subject description and classification have been 
shown to embody understandings of the world which are 
firmly rooted in the time and place in which these tools have 
been created and may not align to the values of actual com-
munities in the present (Reidsma 2019).  Deficiencies of this 
nature have long been noted, for example, in the Library of 
Congress Subject Headings (Berman 1971, Knowlton 
2005), and while corrections can and have been made, from 
certain points of view the issue of bias in classification and 
subject structures remains inherent to the process of knowl-
edge organisation and should be acknowledged and exposed 
rather than corrected (Drabinski 2013). 

Another issue regarding the appropriateness of data pre-
sented through the OPAC/discovery system follows from 
the practice of collaborative cataloguing and the reuse of 
records in a context different from that in which they were 
originally created.  Records created by publishers, for exam-
ple, may contain abstracts which are more promotional 
than informational in content: this has been noticeable with 
descriptions of feature films in particular.  Likewise, if 
OPACs/discovery systems provide links out to third-party 
websites to provide supplementary information, as is in-
creasingly the case, libraries have little or no control over the 
reliability of that information, embedded advertising, or in-
deed the long-term accessibility of the links in question.  
The technology of OPACs/discovery systems has from its 
inception been influenced by the agendas of the IT industry 
alongside those of the library community.  In recent years, 
discovery system development has also moved into the orbit 
of companies whose business focusses on the sale of infor-
mation resources, thus creating a potential conflict of inter-
est: search algorithms could be used to direct library users to 
specific sets of publications rather than to provide a vendor-
neutral search experience.  The number of commercial pro-
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viders of OPACs/discovery systems has fallen with recent 
mergers and acquisitions (Breeding 2019), leading to a po-
tentially less competitive marketplace.  Discovery systems in 
particular also raise questions about the privacy of user data 
(Pekala 2017).  Huge amounts of data about patron trans-
actions are collected within both library-branded systems 
and the third-party databases to which these frequently link.  
This data is certainly valuable for informing the continuous 
improvement of the discovery experience, but also needs to 
be managed within an appropriate ethical framework. 
 
6.0 Conclusion 
 
How will the OPAC/discovery system develop in the fu-
ture?  Many writers have identified an increasing preference 
for information seekers to use internet search engines for in-
formation discovery (see Riyaz 2017, Dempsey 2006), and 
some have speculated that the OPAC/discovery system will 
not have a future at all, with its role as an intermediary be-
tween users and information resources being superseded en-
tirely, in a purely digital environment, by internet search en-
gines, which will seamlessly link to both library curated ma-
terial and to open access works (Livingston 2012).  This sce-
nario, however, ignores the library’s mission in adding value 
in the information discovery process through its systema-
tised approach to bibliographic control (see Miksa 2012, 
Hider 2018a, Hider 2018b), and while it is surely true that 
“the online catalog will never be a finished, perfected prod-
uct” (Hildreth 1987, 647), it will also continue to evolve to 
meet the future needs of library clients.  The OPAC/discov-
ery system is well placed to retain and consolidate a role as a 
source of authority in an expanding web universe where the 
relative weight that should be given to individual objects can 
be difficult to discern.   

Because it represents a more complete view of the infor-
mation universe, the discovery system will increasingly drive 
out the OPAC as the dominant form of online library cata-
logue and will get bigger as it comes to include metadata for 
a larger proportion of the world’s information resources.  It 
may also expand in scope to include an increasing compo-
nent of user-contributed data in the form of tags and re-
views, statistics about the use of resources and related infor-
mation connected through the semantic web.  At the same 
time the proportion of textual and audio-visual content 
which can be delivered directly to users through the discov-
ery system will increase, and the distinction between discov-
ery and delivery which is already blurred in the current gen-
eration of discovery systems is likely to disappear almost en-
tirely.  To compensate for its vastly increased size and scope, 
however, as the possibilities of the IFLA LRM framework 
and RDA are increasingly realised, the discovery experience 
is likely to become more structured, through linked data in-
itiatives (Coyle 2012), emphasising relationships between 

works, expressions and manifestations, between agents and 
works, and between agents/works and related data, as well 
as more clearly distinguishing the RDA conceptual catego-
ries of content, media and carrier.  Judicious use of analytics 
data to inform search options and the relevance ranking of 
results will moreover allow the discovery experience to be 
increasingly tailored personally to the interests, purposes 
and background of individual library users. 
 
References 
 
Anon. 1993a. “OPACs: An Overview: Historical Perspec-

tive.” Vine 23, no. 1: 3-7. 
Anon. 1993b. “Developments in Library Housekeeping 

Systems: An Overview.” Vine 23, no. 3: 3-6. 
Anon. 2016. “Yewno: A Truly Original Way to Search.” 

Online Searcher 40, no. 6: 32. 
Antelman, Kristin, Emily Lynema and Andrew K. Pace. 

2006. “Toward a Twenty-First Century Library Cata-
log.” Information Technology and Libraries 25: 128-39. 

Anuradha, K.T., R. Sivakaminathan and P. Arun Kumar. 
2011. “Open-Source Tools for Enhancing Full-Text 
Searching of OPACs: Use of Koha, Greenstone and Fe-
dora.” Program 45: 231-9. 

Bair, Sheila. 2005. “Toward a Code of Ethics for Catalogu-
ing.” Technical Services Quarterly 23, no. 1: 13-26. 

Barton, Joshua and Lucas Mak. 2012. “Old Hopes, New 
Possibilities: Next-Generation Catalogues and the Cen-
tralization of Access.” Library Trends 61: 84-106. 

Berman, Sanford. 1971. Prejudices and Antipathies: A Tract 
on the LC Subject Heads Concerning People. Metuchen, 
N.J.: Scarecrow Press. 

Bolin, Mary K. 2000. “Catalog Design, Catalog Mainte-
nance, Catalog Governance.” Library Collections, Acqui-
sitions & Technical Services: 53-63. 

Borgman, Christine L. 1979. The Role of Technology for the 
Dallas Public Library in Long Range Planning.  ERIC 
document no. ED 153 968. 

Borgman, Christine L. 1986. “Why Are Online Catalogs 
Hard to Use? Lessons Learned from Information-Re-
trieval Studies.” Journal of the American Society for Infor-
mation Science 47, no. 6: 387-400. 

Borgman, Christine L. 1996. “Why Are Online Catalogs 
Still Hard to Use?” Journal of the American Society for 
Information Science 47: 493-503. 

Bourne, Charles P. and Trudi Bellardo Hahn. 2003. A His-
tory of Online Information Services, 1963-1976. Cam-
bridge, MA.: MIT Press. 

Bowman, J. H. 2007. “OPACs: The Early Years, and User 
Reactions.” Library History 23: 317-29. 

Breeding, Marshall. 2008. Open Source Integrated Library 
Systems (Library Technology Reports 44, no. 8). ALA 
Techsource. 

https://doi.org/10.5771/0943-7444-2021-6-457 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/0943-7444-2021-6-457
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/


Knowl. Org. 48(2021)No.6 
D. Wells. Online Public Access Catalogues and Library Discovery Systems 

464 

Breeding, Marshall. 2010. Next-Gen Library Catalogs. Lon-
don: Facet. 

Breeding, Marshall. 2013. “Next-Generation Discovery: An 
Overview of the European Scene.” In Catalogue 2.0: The 
Future of the Library Catalogue, edited by Sally Cham-
bers. London: Facet, 37-64. 

Breeding, Marshall. 2019. Library Technology Guides. 
http://librarytechnology.org 

Burke, Jane. 2010. “Discovery Versus Disintermediation: 
The New Reality Driven by Today’s End-User”. Paper 
given at VALA 15th Biennial Conference and Exhibi-
tion. https://www.vala.org.au/vala2010/papers2010/ 
VALA2010_57_Burke_Final.pdf  

Calhoun, Karen. 2006. The Changing Nature of the Catalog 
and its Integration with Other Discovery Tools: Final Re-
port Prepared for the Library of Congress. Washington: 
Library of Congress. 

Calhoun, Karen, Joanne Cantrell, Peggy Gallagher and Ja-
net Hawk. 2009. Online Catalogs: What Users and Li-
brarians Want: An OCLC Report. Dublin, Ohio: 
OCLC. 

Caplan, Priscilla. 2012. “On Discovery Tools, OPACs and 
the Motion of Library Language.” Library Hi Tech 30: 
108-15. 

Christensen, Anne. 2013. “Next-Generation Catalogues” 
What do Users Think?” In Catalogue 2.0: The Future of 
the Library Catalogue, edited by Sally Chambers. Lon-
don: Facet, 1-15. 

Cochrane, Pauline Atherton. 1985. Redesign of Catalogs 
and Indexes for Improved Online Subject Access: Selected 
Papers of Pauline A. Cochrane. Phoenix, Ariz.: Oryx. 

Comeaux, David J. and Sarah J. Coysh. 2012. “Usability 
Testing of a Web-Scale Discovery System at an Academic 
Library.” College & Undergraduate Libraries 19: 189-
206. 

Coyle, Karen. 2012. Linked Data Tools: Connecting on the 
Web. Chicago: ALA Techsource. 

Coyle, Karen. 2014. “FRBR, Twenty Years On.” Cataloging 
& Classification Quarterly 53: 265-85. 

Curtis, AnneMarie and Daniel G. Dorner. 2005. “Why Fed-
erated Search?” Knowledge Quest 33, no. 3: 35-7. 

Dempsey, Lorcan. 2006. “The Library Catalogue in the 
New Discovery Environment: Some Thoughts.” Ari-
adne 48. http://www.ariadne.ac.auk/issue48/demspey 

Denton, William and Sarah J. Coysh. 2011. “Usability Test-
ing of VuFind at an Academic Library.” Library Hi Tech 
29: 301-19. 

Drabinski, E. 2013. “Queering the Catalog: Queer Theory 
and the Politics of Correction.” Library Quarterly 83: 
94-111. 

Dubester, Henry J. 1964. “Studies Related to Catalog Prob-
lems.” Library Quarterly 34: 97-105. 

Ede, Stuart. 2001. “Harmonisation of MARC and Descrip-
tive Cataloguing Standards.” Liber Quarterly 11: 345-
53. 

Ferris, Anna M. 2008. “The Ethics and Integrity of Cata-
loguing.” Journal of Library Administration 47: 173-90. 

Fryer, Donna, 2004. “Federated Search Engines.” Online 
28, no. 2: 16-19. 

Gramatica, Ruggero and Ruth Pickering. 2017. “Start-Up 
Story: Yewno: An AI-Driven Path to a Knowledge-Based 
Future.” Insights 30, no. 2: 107-11. 

Gross, Julia and Lutie Sheridan. 2011. “Web Scale Discov-
ery: The User Experience.” New Library World 112: 
236-47. 

Gupta, Shweta. 2018. “Evaluation of Next Generation 
Online Public Access Catalogue (OPAC) Features in Li-
brary Management System.” Library Waves 4: 43-50. 

Hahn, Trudi Bellardo. 1998. “Text Retrieval Online: His-
torical Perspectives on Web Search Engines.” Bulletin of 
the American Society for Information Science 24, no. 4: 7-
10. 

Harmsen, Bernd. 2000. “Adding Value to Web OPACs.” 
Electronic Library 18: 109-13. 

Hauptman, Robert. 2002. Ethics and Librarianship. Jeffer-
son NC: McFarland. 

Hider, Philip. 2018a. “The Search Value Added by Subject 
Indexing to a Bibliographic Database.” Knowledge Or-
ganization 45: 23-32. 

Hider, Philip. 2018b. “The Retrieval Power Added by Sub-
ject Indexing to Bibliographic Databases.” In Challenges 
and Opportunities for Knowledge Organization in the 
Digital Age: Proceedings of the Fifteenth International 
ISKO Conference 9-11 July Porto, Portugal, edited by Fer-
nanda Ribeiro & Maria Elisa Cerveira. Advances in 
Knowledge Organization 16. Würzburg: Ergon, 426-31. 

Hildreth, Charles R. 1982. Online Public Access Catalogs: 
The User Interface. Dublin, Ohio, OCLC. 

Hildreth, Charles R. 1984. “Pursuing the Ideal: Genera-
tions of Online Catalogues.” In Online Catalogs, Online 
Reference: Converging Trends: Proceedings of a Library 
and Technology Association Preconference Institute, June 
23-24, 1983, Los Angeles, edited by Brian Aveney & Brett 
Butler. Chicago: American Library Association, 31-56. 

Hildreth, Charles R. 1987. “Beyond Boolean: Designing 
the Next Generation of Library Catalogs.” Library 
Trends 25: 647-67. 

Hildreth, Charles R. 1988. “OPAC Update Report.” In 
OPAC Update, edited by Max W. Borchardt. Camber-
well, Vic.: CAVAL, 3-29. 

Hildreth, Charles, R. 1989. “General Introduction: OPAC 
Research: Laying the Groundwork for Future OPAC 
Design.” In The Online Catalogue: Developments and 
Directions, edited by Charles R. Hildreth. London: Li-
brary Association, 1-24. 

https://doi.org/10.5771/0943-7444-2021-6-457 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/0943-7444-2021-6-457
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/


Knowl. Org. 48(2021)No.6 
D. Wells. Online Public Access Catalogues and Library Discovery Systems 

465 

Hjørland, Birger. 2016. “Does the Traditional Thesaurus 
Have a Place in Modern Information Retrieval?” Knowl-
edge Organization 43: 145–59. 

Holmes, P.L. 1979. “The British Library Automated Infor-
mation Service (BLAISE).” Online Review 3: 265-74. 

Hongladarom, Soraj. 2016. “Intercultural Information 
Ethics: A Pragmatic Consideration.” In Information 
Cultures in the Digital Age: A Festschrift in Honor of Ra-
fael Capurro, edited by Matthew Kelly and Jared Bielby. 
Wiesbaden: Springer, 191-206. 

Husain, Rashid and Mehtab Alam Ansari. 2006. “From 
Card Catalog to Web OPACs.” DESIDOC Bulletin of 
Information Technology 26, no. 2: 41-7. 

Jarrett, Kylie. 2012. “Findit@Flinders: User Experiences of 
the Primo Discovery Search Solution.” Australian Aca-
demic & Research Libraries 43, no. 4: 278-99. 

Joc, Karen and Kayo Chang. 2010. “The Impact of Discov-
ery Platforms on the Information-Seeking Behaviour of 
EFL Undergraduate Students.” Paper given at VALA 
15th Biennial Conference and Exhibition. http:// 
www.vala.org.au/vala2010/papers2010/VALA2010_12 
2_Joc_Final.pdf  

Kaufman, Karen, Jeanne Larsen, Jeanne and Patricia De-
Salvo. 2012. “Discovering the Discovery Tool: The Intro-
duction and Impact on Research and Instruction at 
Seminole State College of Florida.” College & Under-
graduate Libraries 19: 278-96. 

King, Gilbert W., Herbert T. Spiro and Allan D. Kotin. 
1963. Automation and the Library of Congress. Washing-
ton: Library of Congress. 

Knowlton, Steven A. 2005. “Three Decades since Preju-
dices and Antipathies: A Study of Changes in the Library 
of Congress Subject Headings.” Cataloging and Classi-
fication Quarterly 40: 123-45. 

Kroeger, Angela. 2013. “The Road to BIBFRAME: The 
Evolution of the Idea of Bibliographic Transition into a 
Post-MARC Future.” Cataloging & Classification 
Quarterly 51: 873-90. 

Larson, Ray R. 1991. “The Decline of Subject Searching: 
Long-Term Trends and Patterns of Index Use in an 
Online Catalog.” Journal of the American Society for In-
formation Science 42: 197-215. 

Library of Congress. 2008. On the Record: Report of the Li-
brary of Congress Working Group on the Future of Biblio-
graphic Control. 

Library of Congress. 2011. “A Bibliographic Framework for 
the Digital Age.” http://www.loc.gov.marc/transition/ 
news/framework-103111.html  

Livingston, Helen. 2012. “What is the Catalogue?” 
VALA2012 Proceedings. https://www.vala.org.au/vala 
2012-proceedings/vala2012-session-8-livingston/  

Long, Anthony. 1984. “UK MARC and US/MARC: A 
Brief History and Comparison.” Journal of Documenta-
tion 40: 1-12. 

Mahoney, Jessica and Susan Leach-Murray. 2012. “Imple-
mentation of a Discovery Layer.’ College & Undergradu-
ate Libraries 19: 327-43. 

Markey, Karen. 2007. “The Online Library Catalog: Para-
dise Lost and Paradise Regained?” D-Lib Magazine 13, 
no. 1/2. http://www.dlib.org/dlib/january07/markey/ 
01markey.html  

Mazzocchi, Fulvio. 2018. “Knowledge Organization System 
(KOS)”. Knowledge Organization 45: 54-78. Also availa-
ble in ISKO Encyclopedia of Knowledge Organization, 
edited by Birger Hjørland and Claudio Gnoli, 
http://www.isko.org/cyclo/kos 

McCallum, Sally. 2017. “BIBFRAME Development.” 
JLIS.it 8, no. 3: 71-85. 

Miksa, Francis. 2012. “The Legacy of the Library Catalogue 
for the Present.” Library Trends 61: 7-34. 

Miller, S.L. 1979. “The Evolution of an On-Line Catalog.” 
In New Horizons for Academic Libraries, edited by R.D. 
Stueart and R.D. Johnson. New York: Saur, 193-204. 

Nagy, Andrew. 2011. Analyzing the Next Generation Cata-
log (Library Technology Reports 44, no. 8). ALA Tech-
source. 

Ortiz-Repiso, Virginia and Purificación Moscoso. 1999. 
“Web-Based OPACs: Between Tradition and Innova-
tion.” Information Technology and Libraries 18: 68-76. 

Osborne, Hollie M. and Andrew Cox. 2015. “An Investiga-
tion into the Perceptions of Academic Librarians and 
Students towards Next-Generation OPACs and their 
Features.” Program 49: 23-45. 

Paling, Stephen. 2004. “Classification, Rhetoric and the 
Classificatory Horizon.” Library Trends 52: 588-603. 

Pekala, Shayna. 2017. “Privacy and User experience in 21st 
century Library Discovery.” Information Technology and 
Libraries 36, no. 2, 48-58. 

Posner, Beth. 2012. “The Ethics of Library Resource Shar-
ing in the Digital Age.” Interlending & Document Supply 
40: 119-24. 

Prescott, Leah and Ricky Erway. 2011. Single Search: The 
Quest for the Holy Grail. Dublin, Ohio: OCLC Research. 
http://www.oclc.org/research/publications/library/2011/ 
2011-17.pdf  

Reidsma, Matthew. 2019. Masked by Truth: Bias in Library 
Discovery. Sacramento, CA: Library Juice Press. 

Reynolds, Dennis. 1985. Library Automation: Issues and 
Applications. New York: Bowker. 

Riyaz, Aminath. 2017. An Investigation into the ‘I Can 
Google it’ Information Seeking Behaviour of the Academic 
Communities in the Maldives and Australia.  Ph.D. the-
sis, Curtin University. 

https://doi.org/10.5771/0943-7444-2021-6-457 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/0943-7444-2021-6-457
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/


Knowl. Org. 48(2021)No.6 
D. Wells. Online Public Access Catalogues and Library Discovery Systems 

466 

Rogers, Frank B. 1964. “The Development of MED-
LARS.” Bulletin of the Medical Library Association 52: 
150-51. 

Sadeh, Tamar. 2007. “User-Centric Solutions for Scholarly 
Research in the Library.” Liber Quarterly 17: 253-68. 

Sadeh, Tamar. 2008. “User Experience in the Library: A 
Case Study.” New Library World 109: 7-24. 

Schneider, Karen G. 2006. “How OPACs Suck.” Part 1, 
“Relevance Rank (or the Lack of it).” http://www.ala. 
org/tools/article/ala-techsource/how-opacs-suck-part-1-
relevance-rank-or-lack-it. Part 2, “The checklist of 
shame.” http://www.ala.org/tools/article/ala-techsource/ 
how-opacs-suck-part-2-checklist-shame. Part 3, “The big 
picture.” http://www.ala.org/tools/article/ala-techsource/ 
how-opacs-suck-part-3-big-picture 

Seikel. Michele and Thomas Steel. 2011. “How MARC 
Has Changed: The History of the Format and its Forth-
coming Relationship to RDA.” Technical Services Quar-
terly 28, no. 3: 322-34.  

Shannon, C. and W. Weaver. 1949. The Mathematical The-
ory of Communication. Urbana, Ill.: University of Illinois 
Press. 

Shaw, Ralph. 1962, “Electronic Storage and Searching.” 
Times Literary Supplement. April 6: 235. 

Spicher, Karen M. 1996. “The Development of the MARC 
Format.” In Cataloging and Classification Standards 
and Rules, edited by John J. Riemer. New York: Ha-
worth, 75-90. 

Su, Shiao-Feng. 1994. “Dialogue with an OPAC: How Vi-
sionary Was Swanson in 1964?” Library Quarterly 64: 
130-61. 

Swanson, Don. R. 1964. “Dialogues with a Catalog.” Li-
brary Quarterly 34: 113-25. 

Tague, Jean M. 1989. “Negotiation at the OPAC Interface.” 
In The Online Catalogue: Developments and Directions, 
edited by Charles R. Hildreth. London: Library Associ-
ation, 47-60. 

Tarulli, Laurel. 2012. The Library Catalogue as Social Space: 
Promoting Patron Driven Collections, Online Communi-
ties, and Enhanced Reference and Readers' Services. Santa 
Barbara, Calif.: Libraries Unlimited. 

Tedd, Lucy A. 1994. “OPACs Through the Ages.” Library 
Review 43, no. 4: 27-37. 

Tillett, Barbara B. 2005. “What is FRBR? A Conceptual 
Model for the Bibliographic Universe.” Australian Li-
brary Journal 54: 24-30. 

Tillett, Barbara B. 2013. “The International Development 
of RDA: Resource Description and Access.” Alexandria 
24, no. 2: 1-10. 

Vaughan, Jason. 2011. “Web Scale Discovery: What and 
Why?” Library Technology Reports 47, no. 1: 5-11. 

Wells, David. 1998. “Multi-Script and Multi-Language Bib-
liographic Databases: Some Japanese Perspectives.” In 
Robots to Knowbots: The Wider Automation Agenda: 
Proceedings of the Victorian Association for Library Auto-
mation 9th Biennial Conference and Exhibition. Mel-
bourne: VALA, 411-15. 

Wells, David. 2007. “What is a Library OPAC?” Electronic 
Library 25: 386-94. 

Wells, David. 2016. “Library Discovery Systems and their 
Users: A Case Study from Curtin University Library.” 
Australian Academic & Research Libraries 47: 92-105. 

Yee, Martha M. 2005. “FRBRization: A Method for Turn-
ing Online Public Finding Lists into Online Public Cat-
alogs.” Information Technology and Libraries 24, no. 2: 
77-95. 

Yee, Martha M. 2009. “‘Wholly Visionary’: the American 
Library Association, the Library of Congress, and the 
Card Distribution Program”. Library Resources & Tech-
nical Services 53: 68-78. 

Yee, Martha M. and Sarah Shatford Layne. 1996. “Online 
Public Access Catalogs.’ In Encyclopedia of Library and 
Information Science 58, edited by Allen Kent. New York: 
Marcel Dekker, 149-238. 

Žumer, Maja. 2018. “IFLA Library Reference Model (IFLA 
LRM): Harmonisation of the FRBR Family”. Knowl-
edge Organization 45: 310-18. Also available in ISKO 
Encyclopedia of Knowledge Organization, edited by Bir-
ger Hjørland and Claudio Gnoli. http://http://www. 
isko.org/cyclo/lrm  

 

 

https://doi.org/10.5771/0943-7444-2021-6-457 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/0943-7444-2021-6-457
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

