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Notes on Operations

The University of Illinois at 
Urbana-Champaign’s (UIUC) 

Online Research Resources (ORR) 
registry (www.library.uiuc.edu/orr) is 
a database-driven, alphabetical list of 
online resources similar in principle to 
comparable lists provided by vendors 
such as Serials Solutions and TDNet. 
ORR is, in effect, an alternative or 
supplementary catalog for specialized 
access to online resources, especially 
electronic journals. Like other tools 
of its kind, it was designed partly to 
overcome some of the drawbacks of 
online catalogs in dealing with this 
class of material. Antelman says that 
such tools “are potential sources of 
innovation because they are amenable 
to experimentation in ways that our 
current integrated library systems are 
not.”1 UIUC’s experience with ORR is 
a case study of a home-grown system 
built to local specifications.

ORR was not the first system of its 
kind developed by the UIUC library. 
An earlier electronic resources registry 
had been in existence for some years, 
but the acquisition of a data feed from 
TDNet in 2003 provided the impetus 
to redevelop the service. The TDNet 
service monitors a range of provid-

ers and notifies the library of any 
change either in content or location 
(URL, or uniform resource locator). 
Although TDNet normally supplies 
a public interface, the library chose 
to develop its own. The development 
work was undertaken by the library’s 
systems office with the guidance of 
a committee comprised of staff from 
systems, public services, and technical 
services. The new version was built on 
a redesigned data structure capable 
of incorporating additional data from 
external sources. While the redevelop-
ment was primarily intended to facili-
tate maintenance of the data by library 
staff, it also made possible significant 
improvements in the public interface. 

ORR is not intended to be a com-
prehensive catalog of the library’s elec-
tronic holdings. Its scope is limited 
to online article databases, journals, 
and reference works. The majority 
of electronic books were excluded on 
the principle that book-like objects 
were more appropriately represented 
in the library’s online catalog. Each of 
the categories of resources covered by 
ORR presented its own metadata and 
interface design challenges. However, 
the most urgent—and in some ways 
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the most complex—task for the devel-
opers of ORR was to facilitate access 
to online journals. Jones describes this 
class of publications as “the subset [of 
continuing resources] characterized 
by issues containing contributions by 
individual authors, the subset that is 
most often analyzed in abstracting and 
indexing services.”2 They will be the 
main focus of this paper.

At the time of writing, ORR listed 
42,640 online journals, 1,344 refer-
ence works, and 439 article databases. 
These totals are for unique titles; the 
number of unique URLs is much 
higher. In each of the two years ORR 
has been operational, it has logged 
between four and five million hits, 
counting only links through to full-text 
content. ORR is a key resource for the 
library’s patrons. 

The technical and logistical aspects 
of ORR’s development have been 
described by German, Shelburne, and 
Norman, and the reader is invited to 
consult their publications for addi-
tional information about this project.3 
The literature on the management of 
online journals is extensive, including 
the provision of access through online 
journal finding lists similar to ORR. 
Although several articles provide illu-
minating details about the database 
structures employed in these systems, 
relatively little appears to have been 
published dealing with the biblio-
graphic relationships in particular.4 

This paper examines the data 
structures employed in ORR with 
respect to bibliographic relation-
ships among serial works, versions, 
and aggregates. These relationships 
are described in the International 
Federation of Library Association’s 
(IFLA) Functional Requirements 
for Bibliographic Records (FRBR).5 
Although ORR was not designed with 
the FRBR model specifically in mind, 
its development was informed by 
many of the same considerations that 
underlie that model. The FRBR model 
provides a context to understand spe-
cific decisions made in creating ORR, 

including the compromises involved 
and areas where improvements may 
be sought in future.

This paper does not attempt to 
cover all aspects of ORR’s design. 
For example, since its launch, ORR 
has been augmented with a rights 
management module and now more 
closely resembles a comprehensive 
electronic resources management sys-
tem. These newer developments, and 
their relationship to the cataloging 
data in ORR, are beyond the scope of 
the present paper.

User Tasks

The FRBR report ascribes to the end-
user the following tasks: to find docu-
ments matching a given set of criteria, 
to identify those that are relevant, to 
select the desired or available ver-
sions, and to obtain them.6 FRBR also 
recognizes the need in some contexts 
to navigate between resources.7 This 
breakdown is useful for understand-
ing the purposes served by various 
elements of ORR’s design. Before 
attempting an analysis, one must ask 
the question: exactly what is the user 
supposed to be trying to find, identify, 
select, and obtain?

ORR is primarily concerned with 
bibliographic control and access at the 
level of the serial publication, not at 
the level of the individual article. This 
emphasis reflects that of the traditional 
library catalog, where Tillett observes, 
“We cannot afford to always describe 
and identify every work although that 
may be the ‘ideal’—(sometimes leaving 
such levels to abstracting and indexing 
services, sometimes to bibliographies, 
finding aids, and reference tools).”8 

This point is well understood 
by librarians, but not self-evident to 
patrons. Most of the time, what a 
patron is interested in is the specific 
content of a journal article, and an inex-
perienced patron naturally approaches 
a tool like ORR with the expectation 
of finding individual articles directly. 

As Antelman puts it, “library users’ 
sense of a serial work diverges sig-
nificantly from the way it is currently 
implemented in library systems.”9 The 
identity of a serial work is not always 
a matter of indifference to the end 
user. To look no further than their 
utilitarian role, scholarly journals are 
an institutionalized part of the system 
for scholarly dissemination, review, 
and recognition. ORR includes at least 
two data elements at the serial-work 
level that reflect this role: the Institute 
for Scientific Information impact fac-
tor for each title and its peer review 
status. Nonetheless, the serial title is 
the primary unit of representation in 
ORR because it helps users obtain 
relevant documents. The serial pub-
lication is the vehicle of distribution 
for article content. Data relating to 
the manifestations and copies (or, in 
FRBR terminology, items) of the serial 
publication, including the URLs for 
available sources, coverage dates, and 
(for print holdings) location and call 
numbers, enable patrons to obtain 
copies of the articles they seek. 

The role that ORR plays in sup-
porting user tasks may be better 
understood in the context of concur-
rent plans at the UIUC library to 
introduce a broadcast search facility 
and link resolver. Broadcast searching 
will facilitate finding and identification 
tasks by enabling users to search for 
articles and citations in multiple data-
bases simultaneously. The link resolver 
will act, where required, as a bridge 
between the results found in these 
databases, whether searched simulta-
neously or separately, and the selection 
and obtaining tasks jointly supported 
by the link-resolution knowledge base, 
serials management system, library 
catalog, and document delivery ser-
vice. Part of the original plan for 
ORR was to serve as a knowledge 
base for reference linking. This plan 
was later modified when the library 
decided to acquire a commercial link 
resolver with its own knowledge base. 
Although not completely integrated, 
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these systems will provide mutually 
complementary access to the library’s 
online collections.

ORR serves the core function 
of allowing users to find and identify 
known serial publications by title, view 
details of all the available sources 
(including coverage dates and access 
restrictions), and make an appropriate 
selection from among them. The dif-
ficulty is that no existing database con-
tains all the requisite data. Even where 
the data are available, the necessary 
linkages between them do not always 
exist. For example, if a complete set 
of back files is not available for a given 
journal, the data necessary to locate 
a library’s print holdings may not be 
obvious from a vendor’s database. In 
order to support the desired user tasks, 
a system has to pull together disparate 
data from a range of otherwise unre-
lated sources and assemble them into 
a structure that will make displaying 
and navigating the relevant relation-
ships possible. The data must be easily 
maintained so that keeping ORR com-
plete and up to date is practical.

ORR is designed around a strat-
egy that satisfies both of these require-
ments. The strategy is, where possible, 
to import data from existing sources 
and use them to populate ORR records 
according to a quality hierarchy at the 
level of each individual field. The 
quality hierarchy ranks the preferred 
sources for each data element, an 
approach that allows the database to 
be populated to the fullest extent pos-
sible, while ensuring that data in each 
field are drawn from the most authori-
tative, complete, or current source. 
Thus, while titles are available from 
both TDNet and the Voyager integrat-
ed library system (ILS) data feeds, the 
ILS source is preferred for title infor-
mation. Conversely, the TDNet data 
receive priority for URLs. Automated 
processes alone cannot ensure the 
completeness and integrity of all the 
data; maintaining ORR still requires 
manual data entry and cleanup.

Functionality and Data

The biggest drawback of the UIUC 
online catalog as a discovery tool for 
the library’s online collections is its 
size. At the time of writing, it contains 
just fewer than five million biblio-
graphic records, compared to 45,000 
titles listed in ORR. Although searches 
may be scoped in various ways, the 
proportion of unwanted hits inevitably 
remains high. 

The online catalog’s functional-
ity has significant limitations, as well. 
Its proprietary design makes updat-
ing using external non-MARC data 
sources difficult, particularly with the 
degree of granularity needed. Certain 
entities conceptually important to the 
management of electronic resources, 
such as content providers, are difficult 
to represent adequately within the 
confines of the MARC format. The 
online catalog’s ability to manipulate a 
variety of data into a desired Hypertext 
Markup Language (HTML) display 
format is strictly limited. It can collo-
cate alternative versions of a title only 
to the limited degree that the Anglo-
American Cataloging Rules, 2nd ed. 
(AACR2) record structures and the 
system’s own relatively inflexible fil-
ing and display algorithms permit it to 
do so.10 Although the MARC format 
has provisions for linking between 
alternative versions of a work and 
between successive titles in a journal’s 
history, these linking mechanisms are 
only imperfectly implemented in the 
catalog’s public interface. 

The advantages of ORR as an 
alternative to the online catalog may 
be seen from a brief outline of the 
functionality of the system’s public 
interface and some of its specific 
data elements and design features. 
Users consulting ORR may search 
all resources together, or scope their 
searches by resource type, the latter 
being recorded in a field in the ORR 
resource record (figure 1). Titles may 
be searched for an exact match with 

implied right truncation or by key-
word, with a further option for implied 
truncation of each word within the 
title. This latter option is particularly 
useful for finding abbreviated titles. 
Searches match on variant titles as 
well as titles proper, thanks to catalog-
ing data pulled in from the 24X title 
fields of MARC records.

The interface also allows the user 
to navigate between earlier and later 
titles in the serial work’s history, pro-
viding linked title displays drawn again 
from MARC data, in this case from the 
780 (previous title) and 785 (succeed-
ing title) linking entry fields. Certain 
other work-level data elements are 
drawn from a variety of potential 
sources. International Standard Serial 
Number (ISSN) data, for example, 
are compiled opportunistically from 
TDNet, EBSCO, ILS, and Ulrich’s 
Periodicals Directory. Ulrich’s is also 
the usual source for the ISI impact 
factor and the peer-review status.

ORR’s approach to subject access 
reflects the same priority given to 
access at the serial-work level. The 
decision was made very early not to 
offer generic keyword searching of the 
database, in spite of the prevalent prac-
tice of supplying a keyword option in 
almost any context. It was decided that 
keyword searching was suited main-
ly to the fine-grained subject access 
and article-level retrieval offered by 
article and citation databases. The 
broadcast search interface would be 
the appropriate place to encourage 
generic keyword searching. In con-
trast, the ORR interface was designed 
to allow very broad subject browsing 
using an in-house subject descriptor 
list. To assist in the assignment of 
these subject descriptors, the ORR 
database performs mappings from 
Library of Congress Subject Headings 
(LCSH) so that the UIUC descrip-
tors are derived automatically on the 
basis of data in MARC records. UIUC  
reference librarians may change or 
add descriptors. They also may add 
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natural-language descriptions view-
able by the public for some ORR 
resources (figure 2). 

The database schema for ORR 
may be seen in figure 3. The data 
elements previously mentioned reside 
in the resource record, which is one 
of ORR’s three main building blocks 
(the other two are the instance record 
and the interface record). These are 
invoked to display relevant information 
about the online sources or provid-
ers available for each title (including 
the dates covered by each source), 
any access conditions that may apply, 
and other related information such as 
current availability. ORR’s public dis-
play groups information about sources 
directly under the entry for the relevant 
title. ORR thus offers a hierarchical 
display that is supported by a hierar-
chical record structure (figure 4). The 
user may toggle to a detailed display 
(figure 2). These displays are similar to 
the grouped catalog displays advocated 
by commentators such as Yee.11

The system has three building 
blocks but only two levels in the dis-
play. Most of the pertinent data at the 

level of the particular source or pro-
vider, such as the URL, are stored in 
the instance record. However, the exis-
tence of the interface record reflects 
the fact that online journals are typi-
cally acquired as part of a package that 
is licensed or purchased together and 
hosted on a common platform. The 
interface record often represents a 
provider, such as Wiley InterScience, 
but may sometimes represent instead 
a collection packaged by the provider, 
such as Wiley InterScience’s chemis-
try back files. While a patron viewing 
ORR at the serial-title level seldom 
cares where the content comes from, 
this information is essential to a range 
of management tasks, including collec-
tion development and maintenance. 
The interface record makes providing 
an alternative view of the database pos-
sible, thus supporting these tasks and 
enabling librarians to view and deal 
with, for example, all the SilverPlatter 
databases or each of the various JSTOR 
collections together. In addition to data 
elements identifying the provider and, 
where applicable, the collection, the 
interface record also includes other 

information relevant to those entities, 
such as an identifier referencing the 
provider in the TDNet data feed. Data 
specific to a given title offered by the 
provider, such as URLs and coverage 
dates, are stored in the instance record. 
A few data elements, such as status 
(i.e., availability), are found in both the 
instance and the interface record. In 
these cases, the instance record sup-
plies a default value that may be over-
ridden or augmented for a particular 
title. The provider- or collection-level 
view of the database has a counterpart 
in the public interface where users can 
obtain similar listings by choosing the 
provider or collection from a drop-
down list on the search page for all 
resource types. The user interface also 
displays and links to any print holdings 
that are available for each title in the 
local online catalog. This feature, and 
the structural issues it raises, will be 
discussed later in this paper. 

Several commercial products 
are comparable to ORR in purpose, 
design, and functionality and some 
are highly innovative. Ex Libris’ SFX-
based journal list, for example, real-

Figure 1. ORR’s main search page
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Figure 2. Record display in ORR’s public interface

Figure 3. ORR’s database schema
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izes ORR’s original design objective of 
driving a journal list and link resolver 
from the same knowledge base. ORR, 
however, offers a number of features 
not generally found elsewhere. While 
most commercial journal finding lists 
now provide a display of available 
sources grouped by title, and several 
also offer a link to the online catalog, 
most do not yet have the ability to link 
between earlier and later titles, or to 
search by provider or collection. 

The FRBR Hierarchy

Librarians are most familiar with FRBR 
in its role as a lens through which to 
scrutinize a cataloging code, such as 
AACR2. The task in designing ORR 
was not to codify a set of cataloging 
rules, but to establish a data structure 
together with a set of procedures for 
populating it. These two tasks have the 
same objective of facilitating access to 
resources by creating a coherent and 
lucid representation of them.

The FRBR framework commends 
itself to the bibliographic management 
of online journals because of the over-
lapping needs to relate content from 

various providers to a common work; 
to link related content across differ-
ent platforms; to associate holdings 
in different formats; and to trace a 
publication’s identity through succes-
sive title changes, splits, or mergers. A 
model articulating these relationships 
within a comprehensive framework 
holds promise for guiding decisions 
about the appropriate record structure 
and content, database schema, and 
display format for representing these 
resources.

Most discussions of FRBR rela-
tionships focus on the hierarchy of 
Group 1 entities: work, expression, 
manifestation, and item. This hierar-
chy easily fits some aspects of ORR’s 
design, even if not all of the entities 
and attributes implied by the latter are 
listed in the FRBR report’s ontology. 
The resource record contains work-
level data such as titles and subjects. 
The instance record corresponds to 
the manifestation, recording such attri-
butes as the provider (which may be 
likened to a distributor for a print pub-
lication), access address, and source 
for access authorization.12 The presen-
tation format of the text is determined 
at the level of the individual pro-

vider each time it is viewed or printed, 
allowing for variations introduced by 
style sheets or other branding or cus-
tomization features. Accordingly, each 
online viewing or printing may be con-
sidered an item (partially) instantiating 
the manifestation. 

Discerning expression-level attri-
butes in ORR is difficult. ORR elides 
attributes that could be modeled as 
distinguishing characteristics of expres-
sions, such as whether accompany-
ing graphics are provided.13 In effect, 
ORR assimilates all electronic versions 
to the one expression. In this respect, 
its practice closely resembles the 
Cooperative Online Serial (CONSER) 
program’s aggregator-neutral record, 
which similarly elides expression- and 
manifestation-level data to collocate all 
online versions under a single record.14 

Several recent analyses in the literature 
suggest that the appropriate treatment 
of expressions may be dependent on 
the nature of the works represented.15  
The FRBR report’s statement, that “on 
a practical level, the degree to which 
bibliographic distinctions are made 
between variant expressions of a work 
will depend to some extent on the 
nature of the work itself, and on the 

Figure 4. Title list in ORR’s public interface
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anticipated needs of users,” supports 
this view.16

Finally, how does ORR’s inter-
face record fit into the FRBR model? 
The interface represents an aggregate 
entity that exists at an intersecting 
plane to the main hierarchy. Such 
aggregates are not peculiar to continu-
ing resources. Structurally, they are 
like certain types of aggregates found 
in the monographic domain, such as 
“bound together” titles and collect-
ed editions, which share attributes at 
the item and the manifestation level 
respectively. Mimno, Crane, and Jones 
offer the following analysis of a col-
lected edition: “At the work level, one 
play by Aeschylus is clearly a distinct 
entity from another play, but at the 
manifestation level, the publication 
information for every translated play in 
the volume is the same, and therefore 
should be kept in a single record.”17 
They tentatively advocate linking a sin-
gle manifestation-level record for the 
collected edition to multiple expres-
sion-level records for the individual 
titles. The interface record plays an 
analogous role in ORR, recording in 
one place manifestation-level data that 
apply to multiple serial works. 

Identifiers and FRBRization

The ORR project combines aspects of 
two kinds of undertakings. It resem-
bles certain FRBR implementations 
in that it populates its database by 
taking existing data and reconstructing 
them, via a predetermined algorithm, 
into a unified hierarchical structure. 
This is a process sometimes known as 
FRBRization. ORR also resembles a 
link resolver in that it is built around 
a massive consolidation of subscrip-
tion- and holdings-related data, lev-
eraged to facilitate effective linking 
and discovery among different con-
tent providers. In some ways, the 
ORR project resembles a specialized 
serial counterpart of OCLC projects 
like OpenWorldCat, which combine 
the two foregoing strategies by first 

FRBRizing an existing data set and 
then using a database of holdings to 
identify available copies. 

In ORR, FRBRizing the ingested 
data organizes the links. Content from 
various providers is brought together 
under a single title. Links are supplied 
from the electronic versions to the 
print versions, and also between earlier 
and later titles. In one respect, the task 
of bringing together the relevant data 
is easier than with large-scale efforts, 
such as those undertaken by OCLC to 
FRBRize monograph records. Those 
projects rely on complex work keys 
such as author/title and author/uniform 
title combinations to create clusters of 
works, expressions, and manifestations 
with varying degrees of success.18 By 
contrast, much of the desired cluster-
ing of data in ORR can be achieved 
through the simpler process of match-
ing ISSNs from different sources and 
mapping selected data elements into 
the relevant fields in ORR records. 
ISSN is widely used and is assigned 
at the right level of granularity to 
serve adequately as a work identifier 
in most situations, at least relative to 
a given language and physical format. 
The availability of ISSN as a work key 
is fortunate because the uniform title 
headings (MARC field 130) charac-
teristic of serial records are designed 
to distinguish titles rather than to col-
locate them, and are consequently of 
limited value as work keys.19 

ISSN in its present form is far from 
ideal as a work identifier. Like other 
extant identifiers such as International 
Standard Book Numbers (ISBN) and 
Digital Object Identifiers (DOI), it 
addresses the need of publishers to 
identify distinct entities, but not the 
need of users to navigate between 
related ones. Knowing the ISSN of 
the print version does not help one 
find the online version, and vice versa, 
unless one has access to some kind of 
dictionary. This characteristic of identi-
fiers is a consequence of the Principle 
of Functional Granularity, promulgat-
ed by the Indecs e-commerce body, 
which states that “it should be possible 

to identify an entity whenever it needs 
to be distinguished.”20 The principle 
says nothing about identifying related 
entities. At the time of this writing, a 
proposal was before the International 
Organization for Standardization (ISO) 
to introduce a mandatory Medium-
Neutral ISSN (MNI) into the ISSN 
standard. This measure, if adopted, 
may ameliorate the existing difficulties 
considerably. Even in its present form, 
ISSN enjoys the important advantage 
of being uniform across different pro-
viders and through changes of pub-
lisher, something not true of ISBNs 
or DOIs. Each ORR record has two 
ISSN fields: one for the online ver-
sion and one for the electronic ver-
sion. These two fields jointly suffice to 
identify the title for most purposes. To 
establish the correspondence between 
print and online ISSNs, having sources 
of data that can associate the two, such 
as MARC records with ISSNs in their 
022 and 776 fields, is valuable. 

Serial Work Relationships

Seriality encompasses a much greater 
range of relationships than those of 
the FRBR Group 1 hierarchy. Serials 
change attributes such as titles, ISSNs, 
publishers, and physical format over 
time. Some changes give rise to new 
works or expressions bearing specific 
relationships to their immediate sib-
lings or ancestors. Serials also break 
down into various kinds and levels of 
constituent subunits, such as issues, 
volumes, articles, indexes, and supple-
ments. Some of these relationships 
are outlined in the FRBR report, 
including “successor” and “supple-
ment” relationships between works, 
and whole-part relationships between 
serial works and their constituents.21 

These relationships define aggregates, 
and a comprehensive theory of serial 
aggregates would do much to put the 
design of serials-management systems 
on a sounder footing. Aggregates are a 
relatively undeveloped area in FRBR, 
receiving barely a page of direct dis-
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cussion in the final report. Some prog-
ress has been made since the report’s 
publication. A FRBR working group on 
aggregates now exists, and members of 
the FRBR community are develop-
ing general taxonomies of aggregates 
and their properties. For example, 
Albertsen and van Nuys identify a set 
of aggregate classes among which are 
several that are applicable to continu-
ing resources: the “extension” class, 
which subsumes successively issued 
resources, including most convention-
al serial publications, the “update” 
class, which roughly corresponds to 
the notion of an integrating resource, 
and the “variant” class, which encom-
passes alternative versions of a publi-
cation.22 In its present state, however, 
FRBR offers only limited guidance to 
the developers of a tool like ORR.

The question arises as to whether 
the aggregate is itself another work—a 
“super-work”—or indeed whether it is 
only the aggregate that may properly 
be identified as the work. Shadle advo-
cates the latter position, arguing that 
the serial work should not necessarily 
be identified with any one record and, 
unless there is a merger or a split, the 
serial work should be considered to 
persist.23 Although Shadle’s position 
has strong intuitive appeal, Delsey’s 
position, which allows the boundaries 
between works to be drawn by the pre-
vailing cataloging code, can suffice.24 
Until a theory of aggregates is more 
fully developed, the position taken on 
this issue is not critical. The structure 
of ORR is compatible with both posi-
tions, and Delsey’s approach has the 
advantage of simplifying the ontol-
ogy. From a practical viewpoint, the 
important thing is less which title-level 
entities are called works and which 
are called manifestations, but more 
how well the relationships between 
the entities are captured. For the 
same reason, referring to aggregates 
as “super-works” is not crucial at this 
juncture, so long as works standing in 
specific relationships may form aggre-
gates with definable properties.

The most important relationship 
that ORR must deal with is the succes-
sor relationship, or what serials librar-
ians call title changes. This issue, and 
the related question of how ORR han-
dles print holdings, highlights some 
unresolved issues with ORR’s current 
data structure.

ORR follows the AACR2 practice 
of successive entry cataloging. Each 
title change (or rather, each major title 
change) in a publication’s history trig-
gers the creation of a new record rep-
resenting a related but distinct work. 
Each record contains links to the 
records for its predecessor and suc-
cessor, but no structure represents the 
complete title history. In this respect, 
ORR exactly replicates the type of 
structure in AACR2 catalogs. It also 
inherits one of the weaknesses of such 
catalogs, namely the fact that one’s 
ability to reconstruct a complete title 
history is contingent upon the library 
owning a sufficiently unbroken run of 
holdings for that publication. If a serial 
publication has the title history S1, S2, 
S3, and the library owns issues of S1 
and S3 but not S2, the bibliograph-
ic data in its catalog will not allow 
users to connect S1 with S3. This is 
the “missing link” problem. Although 
some feel that a full title history is not 
always desirable, it is invaluable in a 
distributed environment where com-
plementary coverage may be available 
from different sources.25

This structural shortcoming over-
laps with the problem of representing 
different formats. The FRBR report 
suggests that alternative formats are 
to be represented at the manifestation 
level.26 That approach is not taken 
in ORR. The visual cues in the pub-
lic display present any print holdings 
that are available, not as one version 
among others, but rather as a link to 
the online catalog. The display reflects 
the database schema, which locates 
print holdings data (as well as the ILS 
record identifier used to generate the 
link to the online catalog) not in the 
instance but in the resource record. 

The differing treatment given to 
electronic and print formats can partly 
be explained by ORR’s design objec-
tives. The primary purpose of ORR 
is to represent available online con-
tent. For most users, the catalog link 
exists to provide a fallback should 
the desired full-text content not be 
available online—for example, if the 
issue sought predates the available 
back files. Accordingly, the instance 
record is optimized for online content. 
The library catalog remains the main 
source of information about print 
holdings and, rather than attempt to 
replicate its content in detail, ORR 
simply links to it.

This approach, however, equiv-
ocates between works and larger 
aggregates. The equivocation is often 
evident in the holdings data displayed 
in conjunction with the links to print 
and microform records in the online 
catalog. In some cases, holdings data 
are displayed for the specific jour-
nal title; in others, holdings data are 
displayed for the entire title history, 
including titles predating any available 
online content. In other words, the 
holdings data displayed in some cases 
represent another manifestation of the 
same work and in others represent a 
larger aggregate including that work 
and others. This inconsistency is partly 
the result of historical UIUC serials 
cataloging practice, which for a time 
followed latest entry, but it also reflects 
an unresolved tension in ORR’s treat-
ment of serial aggregates. 

Locating the link at the work 
level does not solve the missing link 
problem. The problem arises in a 
particularly acute form in this setting. 
Returning to the example of a title his-
tory S1, S2, S3, consider a case where 
the S1 and S2 are issued in print, but 
the journal moves to an online-only 
format with S3. The ORR entry will 
naturally be for S3. In such a case, 
no print equivalent exists to which 
the ORR record can link. The same 
problem arises where a print version 
continues to be issued but the library 
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cancels its print subscription in favor 
of online access before a change of 
title. For example, the UIUC library 
cancelled its print subscription to 
Archives of Otolaryngology in 1975, 
but later regained access to this journal 
via an online subscription with cover-
age beginning in 1995. In the mean-
time, the journal had changed its title 
to Archives of Otolaryngology—Head 
and Neck Surgery, with a new ISSN. 
Again, the link between electronic and 
print holdings is lost. The problem 
compounds over time as each succes-
sive title change puts further distance 
between the latest online incarnation 
and its print predecessors. Until now, 
this problem has arisen only with a 
small number of titles, but ORR’s 
developers will need to address it as 
more journals move toward online-
only access. 

The UIUC catalog uses a single 
record to represent print and online 
versions of a title. The problem would 
take a somewhat different form in 
catalogs that use multiple records. At 
UIUC, using the same record iden-
tifier to reference the bibliographic 
description for the work and to link 
to the print holdings is possible. Had 
UIUC used multiple records, the 
issues raised by aggregates would have 
been confronted at a much earlier 
stage of ORR’s development. A library 
using multiple records would need to 
define explicitly an alternate relation-
ship (defined in section 5.3.4 of the 
FRBR report) between the manifesta-
tions represented by the two records 
and, presumably, to enter both record 
identifiers in the database. 

From Relationships to Families

Rules for title changes in the past may 
have been too strict. The cataloging 
rules may not adequately capture the 
notion that a work may persist through 
changes, even major changes, in title. 
The long-running debate in the seri-
als cataloging community between 

successive and latest entry cataloging 
may reflect conflicting views about 
the identity of a serial work over time. 
Shadle’s position on serial aggregates 
similarly gives expression to the desire 
to capture the nature of the serial work 
as a persisting entity.27 

Why is there no record structure 
in ORR representing the aggregate’s 
title history? A convenient source has 
yet to be found for the required data. 
To remain complete and current, ORR 
depends on external data sources and 
could not otherwise exist on its pres-
ent scale. The same dependence also 
means that ORR is constrained by the 
quality of the available data, and by 
the data structure of the source. As 
with identifiers, ORR to some degree 
inherits the characteristics and under-
lying assumptions of existing standards. 
Had latest-entry rather than succes-
sive-entry cataloging been the norm, 
extracting the complete title history 
from the MARC record in hand would 
have been relatively easy. 

A number of proposals coalesce to 
suggest a way forward. A 1993 study 
by Alan showed that more than 70 
percent of “title-change record sets” 
within a sample of CONSER-authen-
ticated MARC records were linked 
together by a combination of ISSNs, 
LC classification numbers (LCCN), 
and OCLC numbers in the 780 and 
785 linking entry fields.28 Antelman 
suggests that the same data could 
be used as the basis of a work-set 
algorithm that would create “biblio-
graphic families” showing relation-
ships between works.29

Tillett has advocated the use of 
authority records to show relation-
ships among bibliographic entities, 
and Rosenberg and Hillman have 
proposed a structure for doing so 
with serial works.30 Building author-
ity structures based on data harvested 
using a strategy similar to Antelman’s 
may be possible. Ideally, this author-
ity file would be a large-scale shared 
enterprise, but even a local project 
within the limited context of ORR may 

be feasible. These authority records 
would record data—especially identifi-
ers like ISSNs—relating to alternative 
formats, title changes, merges, splits, 
and other relationships. This approach 
would differ from the existing strategy 
used in ORR for linking title changes in 
that it would encompass a wider range 
of relationships and would allow all 
relationships to be shown to the user, 
overcoming the missing link prob-
lems. The same data would have other 
potential applications. It could be used 
to effect linkages between catalogs in 
a shared environment, for example, or 
to enhance link resolution. 

The work-set algorithm suggested 
by Alan and Antelman could be sup-
plemented by other sources of data, 
such as MARC 776 additional physical-
form information and a subscription to 
the ISSN register. A proposed devel-
opment by the ISSN International 
Centre promises an alternative model 
for implementing an authority struc-
ture.31 The plan is to implement the 
ISSN database as a lookup and reso-
lution service. A service of this kind 
would make possible the building of 
extremely powerful and flexible tools 
for discovering and accessing seri-
al publications, and would allow the 
developers of systems such as ORR to 
overcome many current obstacles. 

Given the pace of change in the 
current environment and the vagaries 
of journal publishing, a service resem-
bling one of those outlined previously 
in this paper already may have been 
developed by the time this paper is 
published. 

Sources and Targets:  
Other Issues

In ORR’s distributed environment, 
many other issues arise with both the 
quality of the available data and with 
the characteristics of the resources 
to which ORR provides access. Data 
sources present particular problems.
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● The TDNet data feed does 
not have a separate field for 
tracking title changes, instead 
giving this information in free 
text within the title field. Title 
changes have to be caught by 
library staff members, who then 
create a new record manually.

● Ulrich’s Periodicals Directory, 
although it indicates if an elec-
tronic version is available, does 
not always provide the corre-
sponding electronic ISSN. This 
information has to be supplied 
from other data feeds, or else 
by a human operator.

● The UIUC catalog uses the 
single record approach to rep-
resent the print and electronic 
versions of each journal. This 
approach can result in the omis-
sion of electronic ISSNs neces-
sary for matching and linking. 
Best practice is to include 776 
fields providing the ISSN in 
subfield x and other identifi-
ers (OCLC number, LCCN) in 
subfield w. 

● A single consolidated statement 
of print holdings is not usu-
ally available. Instead, the cata-
log breaks down the holdings 
for print copies by the vari-
ous library locations. As already 
noted, the practice of successive 
entry is another obstacle to the 
provision of a single summary 
of holdings. ORR’s print hold-
ings field was initially populated 
partly with summary holdings 
data fortuitously available from 
another, unconnected project, 
but a different solution will 
need to be found for the longer 
term. In the future, data may 
be parsed from the 866 field of 
MARC-holdings records. 

The targets to which ORR links 
can present a further layer of struc-
tural complexity. Just as each source 
of data has its own structure that must 

be mapped into ORR, each provid-
er’s manifestation of a title has its 
own implicit structure for presenting 
the constituent units of each work or 
group of works. Most examples fall 
into one of following categories: 

● The entire history of a journal is 
entered on a single page under 
its current title alone. Earlier 
titles are not given, unless they 
happen to be reproduced on 
the scanned pages of the earlier 
issues themselves. An exam-
ple, cited by Jones, is Online 
Information Review, which 
does not appear anywhere on 
the Emerald site under its ear-
lier title, Online and CD-ROM 
Review, even though some of the 
issues available on the site were 
originally published under that 
title.32 Because individual titles 
are searchable within ORR, it 
provides better title-level access 
than the vendor’s own site. This 
is a decided advantage, since 
journal articles are cited using 
the title of the journal at the 
time of publication.

● All titles are accessed via a 
single page, with prominence 
given to the latest or current 
title. Individual titles are listed 
with their respective publica-
tion dates, but it may not be 
possible to retrieve them by a 
search within the native inter-
face. Examples of providers 
following this format include 
Springer and the Royal Society 
of Chemistry. Again, title-level 
access is better in ORR than 
through the vendor’s site, but 
with the further advantage, at 
least in the examples given, that 
a link to a page representing 
each distinct title is possible.

● Each title in the sequence 
is entered separately on its 
own page, with links provid-
ed between them. This is the 

most common arrangement, 
and most closely reflects suc-
cessive entry practice. EBSCO, 
JSTOR, and many others follow 
this approach. In these cases, 
the ORR record for each title 
simply links to the correspond-
ing page. 

● No title-level page is given and 
content is available only by 
searching for articles by means 
of a search form. An example 
is OCLC FirstSearch, for its 
Wilson Select Plus collection. 
In these cases, ORR shows the 
user an icon indicating that a 
further search will be required 
after linking to the vendor page. 
Whether the icon is displayed 
is determined by a field called 
“AutoLinkLevel” in the inter-
face record. This field indicates 
whether the link points to a 
page for the title or whether a 
further search will be required. 

Conclusion

This paper has presented a case study 
of the cataloging issues involved in 
the creation of an online journal find-
ing lists and serials management sys-
tem. Although an a posteriori analysis, 
FRBR concepts are strongly applicable 
to this project. The Group 1 hierar-
chy is an obvious model for organiz-
ing content from different providers, 
while the application of the larger 
FRBR framework to serial relation-
ships raises important issues regard-
ing aggregates. The discussion also 
touched briefly on Group 2 and Group 
3 entities—content providers and sub-
jects respectively. 

In hindsight, conducting a FRBR 
analysis in the early stages of the ORR 
project would have been advisable. 
Such an analysis might have helped to 
clarify some of the issues that emerged 
during ORR’s development, especially 
the treatment of title histories and 
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print holdings. However, although the 
FRBR model provides a framework 
for conceptualizing the problems, it 
does not, at present, offer a complete 
blueprint for a solution. The challenge 
of applying FRBR to a serials system 
raises as many questions for the inter-
pretation and future development of 
the FRBR model as it does for the 
design of the serials system itself. 

This study suggests a number of 
possible topics for further consider-
ation. The FRBR approach of relat-
ing user tasks to entity relationships 
may help to clarify what is needed 
to build interoperable services in a 
distributed environment. One poten-
tial line of inquiry, hinted at but not 
pursued in any depth here, is how 
FRBR may help to model algorithms 
for link resolution. Much of the effort 
in this project went into mapping 
data from outside sources into ORR. 
FRBR analysis should help rational-
ize the consolidation of data from 
various sources by ensuring that they 
map to entities at the right level of the 
FRBR hierarchy. More fundamentally, 
FRBR should be helpful in guiding the 
design of database structures for seri-
als-management systems. 

The emphasis of this paper has 
been largely conceptual. The creation 
of ORR has been, above all, a practi-
cal matter, and many aspects of its 
development are amenable to empiri-
cal study. This author and his UIUC 
colleagues hope to publish a more 
detailed examination of the process 
of populating the database and its 
outcomes.
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