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EDITORIAL

Paul Evan Peters:

Friend, Mentor, Prophet James J. Kopp

Paul
Evan Peters was a friend. I imagine a large

portion of the readers of this journal considered
Paul a friend, as do many others beyond the read-

ership of this publication. Most individuals who encoun-
tered Paul Peters probably considered him a friend, even
if that encounter was a brief one; even if it was not a direct,
personal one but perhaps consisted of seeing Paul at the

podium at one of his many professional presentations, in
the lounge at one conference or another, or even virtually
through e-mail or through some of his other online contri-
butions. Paul Evan Peters epitomized friendliness.

Paul was a very close friend to our profession. The
bonds of this friendship were his contributions within
the institutions with which he was associated, including
Columbia University, the New York Public Library, and
the Coalition for Networked Information; within the

profession as a whole; and especially to the Library and
Information Technology Association, which he served as

its president in 1991-92 and in so many ways.
I first met Paul when I interviewed at Columbia

University in 1984. I had never been to Columbia pre-
viously, in fact had never been to New York City, so you
can imagine the anxiety and nervousness of this experi-
ence. Paul was on the search committee, and when I sat
down with that group he made some typical calming
remark, and all of a sudden it became one of the most

relaxing and pleasant experiences I have had in such
circumstances. We instantly had a rapport, something
that many, many others have experienced with Paul. I

figured at the time it was some sort of bearded bonding,
especially as our whiskers were mutually showing more
and more a "touch of gray."

Although I did not work directly with Paul nor did
I interact with him a great deal in our time together at
Columbia, I came to consider him a mentor, probably
something that he would abhor and cherish at the same

time. The wisdom and guidance I obtained from Paul
concerned not only library systems, about which I
learned much, but also some of those other things that
made Paul Paul: his sense of humor in a stressful situ-
ation, the calmness amidst some systems crisis, a world
view of libraries, and how to have a good time when the
work was done (and occasionally before). I am sorry I
did not have more time to work with Paul while I was at
Columbia. I am even more sorry that I did not have an

opportunity years later to tell him how much he was a

mentor to me. Somehow though, I think he knew. Then
and now I think that when I grow up I want to be like
Paul Evan Peters. Maybe it's a bearded bonding thing.

There's another bearded connection in all of this,
too. In reflecting on Paul and his contributions, I came
to think of another fellow who has played a significant
role in my life over the past two decades. Many of you
might not know the name, but those who know me have

heard of me speak
of Edward Bellamy,
the "hero" of my
master's thesis and
a key figure in my
doctoral disserta-
tion. Bellamy was a

nineteenth-century
journalist turned re-

former whose uto-

pian novel, Looking
Backward 2000-1887,
became one of the
most popular books
of its time and one of
the most influential

Paul Evan Peters books in American

history, with such
individuals as Thorsten Veblen, Thomas Dewey, Frank
Lloyd Wright, and the two presidential Roosevelts ow-
ing something to Bellamy's work and beliefs. The uto-

pian world of the year 2000 depicted in Bellamy's novel
relied a great deal on technological advancements as

well as changes in the human outlook and condition

(and even a few comments on improvements in librar-

ies). That in itself makes me think of Paul, but there are

other threads of connection. Bellamy looked to the fu-
ture but did so with an eye on the past and the present.
I believe Paul did that also, and I find that one of the
activities that he undertook with much interest and char-
acteristic zeal was very indicative of this. "The Global

Library" exhibit at New York Public, of which he was the
curator and which many of you probably experienced at

Annual Conference in June (or viewed via the World
Wide Web), combined the importance of the historical as
well as the promise and potential of the future. That
combination is at the heart of this exhibit. It also was at

the heart of the work and beliefs of Edward Bellamy and,
I believe, at the heart of Paul Peters.

Edward Bellamy was considered a prophet of his
time. So, too, do I feel that Paul Evan Peters might be
considered a prophet of his time and of his profession.
When Bellamy died in 1898 (like Paul at age 48), a tribute
written to Bellamy in the Arena stated that:

When a prophet dies, he does not go away; he disap-
pears. The real presence of the departing seer remains
behind and expresses itself evermore in his works.

This eulogy was prophetic itself, in that Bellamy's
presence remained behind and expressed itself in his
works. In a similar way, Paul's presence remains behind
and will express itself evermore in his works, in his

friends, and in those to whom he was a mentor.

Here's to you, Paul.
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The Design of a Relational Database

for Large-Scale Bibliographic Retrieval Rebecca Green

A fully normalized relational bibliographic database

promises relieffrom the update, insertion, and deletion

anomalies that plague bibliographic databases using
(US)MARC formats internally. The conceptual design
of a full-scale bibliographic database (including biblio-

graphic, authority, holdings, and classification data) is

presented, based on entity-relationship modeling. This
design translates easily into a logical relational design.
The treatment offormat integration and the differentia-
tion between the intellectual and bibliographic levels of
description and between collective and individual levels

of description are discussed. Unfortunately, the com-

plexities ofbibliographic data result in a tension between

the semantic integrity of the relational approach and the

inefficiencies ofnormalization and decomposition. Com-
promise approaches to the dilemma are outlined.

According
to Date, "It is undeniable that the rela-

tional approach represents the dominant trend in

the marketplace today, and that the 'relational
model'... is the single most important development in
the entire history of the database field." 1 Despite the

popularity of this data model in the larger database

world, large-scale bibliographic databases have typi-
cally retained data structures based on the complex, but
unitary MARC record. While some degree of relational-
ity is implied—for example, in the use of the USMARC

bibliographic, authority, holdings, and classification for-
mats—only limited direct interrecord linkage occurs;2

the bibliographic database world is still considerably
more record-oriented than relation-oriented. (Reference
to MARC in this article is often USMARC-specific. Nev-
ertheless, the larger conclusions presented here should
hold also for other MARC implementations.)

Given the general effectiveness of relational data-
bases, it is not surprising that the idea of redesigning
bibliographic databases according to relational database

principles has cropped up from time to time in the
literature.3 Starting from a similar premise, a seminar
conducted in the College of Library and Information
Services (CLIS) at the University of Maryland in fall
19944 undertook to establish the basic logical design of
a large-scale bibliographic database using the entity-re-
lationship (ER) model, with a view to the eventual con-
version of the ER-based conceptual schemas into a rela-
tional database. The results of that undertaking are

reported and discussed in this article.

Background

MARC and Database Design

In the bibliographic world, the MARC family constitutes
an unrivaled standard. Designed for the transfer of bib-

liographic data in machine-readable form, specifically
on magnetic tape, the MARC formats are, first and fore-

most, communication formats. For lack of suitable alter-

natives, they have also been used as storage formats. In
the standard three-level database architecture,5 which
distinguishes among internal schemas (physical data
storage structures), conceptual schemas (logical, com-
munity-wide views of the data), and external schemas

(user views of the data, especially in terms of output
reports or screen displays), the MARC formats generally
correspond most closely to external schemas.

This three-level database architecture supports the
ideal of data independence, the capacity to make

changes in one level or schema of the database without

having to replicate changes in other levels of the data-
base. 6 On the one hand, the use of MARC records as a

communications format on the input and/or output side
dictates neither the logical view of a bibliographic data-
base nor its internal storage structure. On the other

hand, the internal storage structure must be MARC-

compatible, so that data coming in from a MARC record
can be transformed to be consistent with data already in
the database and data in the database can be trans-

formed into a MARC record for output; Llorens and
Trenor introduce just such a system. 7 Indeed, in order
for a system to be fully MARC-compatible, this transfor-
mation process should be reversible: if a MARC input
record is transformed into the physical data structures

of a given bibliographic database and that data is trans-

formed back into a MARC output record, the output
record should match the input record; there should be
no "loss of data or content designation." 8

While these transformations are more easily ac-

complished if the storage structure resembles the MARC
format, they do not actually require a MARC-like inter-
nal schema. A decision on the type of file structure to be

adopted for internal storage should instead take into

account all the functions required of the database. If a

hybridization of several file structure types is called for,
as will likely be the case, it should be forged with knowl-
edge of the frequency of all necessary database processes
as well as of the costs and benefits associated with vari-
ous data modeling options.

Rebecca Green is Associate Professor, College of Library and
Information Services, University of Maryland, College Park;
e-mail rgreen@umd5.umd.edu.
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In contrast to a unitary MARC-like storag'e format,
Gorman has long envisioned bibliographic retrieval sys-
terns based on "linked packages of information."9 More

recently, he has called for "simple records with complex
connections" to replace "the MARC record ... a complex
record that has no connection with any other record,"10 a
call consistent with relational bibliographic databases.

Attig notes that while authority relationships, holdings
relationships, and such bibliographic relationships as

analytics, translations, and revisions are "crucial" for

descriptive cataloging and lie "at the heart of the collo-

eating function of the catalog," they are "very difficult
to communicate." 11 Accepting Gorman's vision for the
sake of discussion, Attig—who personally favors the crea-
tion of "a single self-contained [super]record with all re-
lated records treated as subrecords"—argues that if biblio-
graphic data is to be transmitted from one relational system
to another, there is no guarantee that entire sets of related
records will be transferred or that equivalent linkages will
be established in the receiving system. These problems,
though real, are, however, not unique to bibliographic
databases, but come with the territory where data transfer

involving interrecord relationality is concerned. Thus

Attig's concern does not bear directly on Gorman's vision
of simple data packages with complex interconnections as

a conceptual data view or as a data storage strategy.

Modeling of Bibliographic Data

Traditional fixed-length, flat-file record formats face sev-
eral stiff challenges with bibliographic data. For one

thing, bibliographic data elements are highly variable in
length: A title, for example, may be a single word—only
a handful of characters long—or may be dozens of words
long. For another, of the many bibliographic data ele-
ments that may apply to bibliographic items (the US-
MARC bibliographic format now includes hundreds of

tags, each of which may encompass several distinct data

elements), only a reasonably small percentage are likely
to apply to any specific item. Lastly, some data elements
applying to a given item may occur multiple times, for
example, multiple statements of responsibility, multiple
places of publication, multiple notes. The basic approach
of the USMARC format to these challenges consists of

gathering together all data relating to a single biblio-

graphic item into one bibliographic record and imposing
control over the variability within that data through a

highly structured directory segment, a map to the vari-

able-length fields within the record.

Deciding on appropriate methods for storing such

complex data calls for examining the attributes of biblio-
graphic entities as well as the interrelationships among
them: We need to understand the semantics of the data.
Of extant semantic data modeling techniques, the most

widely accepted is entity-relationship (ER) modeling. 12
This view of data modeling recognizes a primary distinc-
tion between entities (fundamental things in the environ-
ment that is being modeled) and relationships (associa-
tions between or among entities); both entities and

relationships can have attributes (properties). For in-

stance, a physical book is an entity with attributes such
as title, material type, and dimensions. Similarly, a li-

brary patron is an entity with attributes such as name

and social security number. Circulation, however, is a

relationship between the book and the patron; due date
is an attribute of that relationship.

A systematic series of steps translates entity-
relationship data models into relational data models. If
the ER modeling and this translation are both done

properly, the result will be a fully normalized relational
database, one free of insertion, deletion, and update
anomalies. 13 ER modeling is thus a natural prelude to the
design of a sound relational bibliographic database.

Within the library and information studies world,
ER modeling has been applied fruitfully to both AACR2
and USMARC. Fidel and Crandall use ER modeling to

show that AACR2 mixes rules of different types, result-
ing in "confusion between the internal/external and
conceptual levels of design and a poorly organized pres-
entation of cataloging rules." 14 On the basis of his analy-
sis, Leazer suggests that the USMARC bibliographic
format includes data elements that are attributes of such

nonbibliographic entities as persons, corporate bodies,
and places; recognizing distinct entity types "would
allow the relationship between entities to detail the func-
tion that one entity serves in relation to another." 15 This

modeling technique has thus proven itself applicable to

the bibliographic context.

In accordance with the perceptions expressed above, the
CLIS seminar began with the premise that the design of
a relational bibliographic database would be more theo-

retically sound than the current traditional flat-file de-

sign. This database design process can be broken down
into six steps: (1) requirements analysis, (2) conceptual
database design, (3) choice of a database management
system, (4) data mapping into a logical database design,
(5) physical database design, and (6) database system
application. 16 Of these, the seminar tackled only require-
ments analysis, conceptual database design (using
entity-relationship modeling), and logical (relational)
database design.

Using resources common in the U.S. bibliographic
world, the group as a whole applied the principles of ER
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modeling to the data elements addressed in chapter 1

(general rules for description), chapter 2 (books, pam-
phlets, and printed sheets), chapter 12 (serials), chapter
13 (analysis), chapter 21 (choice of access points), and
chapter 26 (references) of AACR217 and the USMARC
formats for bibliographic, authority, holdings, and clas-
sification data. 18 Because our output was in a state of
continuous flux, we contented ourselves with a textual
rendition of our ER modeling rather than capturing our
work in a standard entity-relationship diagram; it is in
this state that the conceptual schema for the database is

presented in the appendix. In addition to the chapters
indicated above, the appendix also incorporates individ-
ual students' work on chapter 4 (manuscripts) and chap-
ter 6 (sound recordings) of AACR2. Throughout this
phase our emphasis was not on exhaustivity but on

deciding how to treat the most important as well as the
most problematic data elements. Nevertheless, the final
product is relatively extensive.

Requirements Analysis

Conducting a full-blown requirements analysis for a spe-
cific information system is a mammoth task. When the

system to be designed is general and theoretical, the task
can easily expand, thereby becoming impossibly huge.
Rather than attempt to inventory all potential bibliographic
needs, which would have resulted in an undesirable expan-
sion of the requirements analysis task, we predetermined a

fixed set of needs the system would address. This kept the
task manageably small yet still reasonably comprehensive.

Our final statement of the functions of a biblio-

graphic database—the product of our requirements
analysis—is shown in figure 1. It recognizes four overall
purposes: identification of bibliographic items, selection
of appropriate bibliographic items, showing the avail-

ability of bibliographic items, and showing relationships
between bibliographic items (the statement of relation-

ships is based on Tillett19). We owe an obvious debt to
Cutter's "objects": (1) to enable a user to find material
whose author, title, or subject is known; (2) to show what
is available in the collection by a specific author, on a

specific subject, or in a specific kind of literature; and (3) to
assist in the choice of a document.20 We were also influ-
enced by Hagler's summary of the overall uses to which

bibliographic data elements are put: "to identify a par-
ticular document uniquely ..., to show how two or more

documents are associated . . ., and to provide the basis
for access points."21

Database Design

A full decade ago, Crawford, Becker, and Ogilvie applied
relational modeling to bibliographic data. 22 The result of

Identification

Verify that a bibliographic unit exists.

Verify information about a bibliographic unit so as to make
accurate and distinguishing reference to it.

Ascertain whether a bibliographic description matches a

bibliographic unit.

Ascertain whether two bibliographic units are the same.

(a) bibliographic entity ("book")
(b) intellectual entity ("work")

Selection

Determine the (absolute) appropriateness to a user's situ-
ation of

(a) a bibliographic entity.
(b) an intellectual entity.

Determine the (relative) appropriateness to a user's situ-
ation of two

(a) bibliographic entities.

(b) intellectual entities.
Availability
Determine the physical location of a bibliographic unit.

Determine (restrictions on) availability (e.g., hours facility is

open, document delivery delay, required user authoriza-

tion) of a bibliographic unit for

(a) local use.
(b) loan (including interlibrary loan).
(c) purchase.

Relationships
Determine the relationship between a work and any of its

bibliographic manifestations, e.g., copies, photocopies,
reprints ("equivalence").

Determine the relationship between a work and any works

produced by modifying it, e.g., revisions, translations,
abstracts, dramatizations, parodies ("derivative").

Determine the relationship between a work and a work that
describes it, e.g., reviews, criticisms, annotations, com-
mentaries ("descriptive").

Determine the relationship between an intellectual or biblio-

graphic entity and its components, e.g., extracts, anthol-
ogy selections, journal articles ("whole-part").

Determine the relationship between a bibliographic unit and
another bibliographic unit that accompanies and either

complements or augments it, e.g., parts of kits, concor-
dances ("accompanying").

Determine the relationship between a work and a predeces-
sor work, e.g., sequels, parts of numbered series, sue-
cessive serial titles ("sequential").

Collocate works or bibliographic units that have some char-
acteristic (e.g., author, subject, language, date of publi-
cation) in common ("shared characteristic").

Figure 1
Functions of a Large-Scale Bibliographic Database
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their work was a fully normalized set of relations, a

logical database design for a relational bibliographic
database. The work of the seminar differs from their
work in several respects, all related to scope. We treated

bibliographic data, authority data, holdings data, and
classification data; they treated only bibliographic data.
We treated the entire bibliographic domain in a general
way while also treating several specific formats (e.g.,
monographs, serials) in detail; they treated only journal
articles. We treated both functional relationships (de-
pendencies) between attributes and relationships be-
tween entities; they treated only the functional relation-
ships between attributes.

Llorens and Trenor's recent sketch of a relational

bibliographic database bears a much closer resemblance
to our effort;23 unfortunately, the limited detail in which
their database design is presented precludes extensive

comparison. Furthermore, the database design they pre-
sent is a working physical design that represents certain
compromises. Although their logical design is not recov-
erable from that physical design, it seems fair to suggest
it was not as extensive as ours. Despite these differences,
the analysis presented here and the conclusions drawn
there appear compatible.

Our conceptual database design began by building
on our requirements analysis. For each function recog-
nized there, we identified the data elements required for
its performance. For example, verifying that a biblio-

graphic item exists implies knowing at least its title and

publication date. Additional data elements were identi-
fied based on Barry's study of user-centered relevance
criteria;24 still others were introduced gradually
throughout the seminar on the basis of elements in the
various USMARC formats (we did not include USMARC
elements pertaining to the record itself). We then took
this basic inventory of bibliographic data elements and
asked of each element, "Of what entity or relationship is
this an attribute?" A title, for example, is an attribute of
a bibliographic item. In contrast, a due date is an attri-
bute of the relationship between a patron and a biblio-

graphic item checked out to the patron. Through this

process we identified a basic set of entities and relation-

ships for a general bibliographic database and associ-
ated with each entity and relationship its attributes. To

grossly oversimplify our results, our basic data model at
this stage involved four major entity types: biblio-
graphic items, bodies (both individual and collective),
concepts/subjects, and names. Basic relationships be-
tween these entity types included the following:

BODY <produces> BIBLIOGRAPHIC ITEM
BIBLIOGRAPHIC ITEM <held in> BODY
BIBLIOGRAPHIC ITEM <loaned to> BODY
BIBLIOGRAPHIC ITEM <conveys> CONCEPT/SUBJECT

BODY <has> NAME

CONCEPT/SUBJECT <has> NAME

Several aspects of our logical design warrant extended
discussion: (1) the treatment of bibliographic entities (a
quartet of entity types lumped together as "biblio-

graphic item" above); (2) AACR2 compatibility; (3) the
strategy for handling variety across bibliographic for-

mats; and (4) the tension between normalization and

efficiency, which leads to the consideration of (5) alter-
native approaches.

Bibliographic Entities

The distinction between books and works, between bib-
liographical units and literary units, is well accepted, but
reveals only the tip of the iceberg. O'Neill and Vizine-

Goetz, limiting themselves to monographs, identify five
hierarchical levels of bibliographic entity. First, there is
the book, "an individual physical manifestation of a

bibliographic entity"; above the book comes the print-
ing, "a set of books printed at one time or printed at

different times containing no more than slight vari-
ations"; then comes the edition, "a set of printings pro-
duced from substantially the same type image"; one step
further comes the text, "a set of editions with the same

content"; lastly at the top of the hierarchy is the work,
"a set of related texts with a common origin and con-

tent." 25 Each entity is related to one and only one entity
at all higher levels of the hierarchy, but may be, and is

typically, associated with many entities at lower levels.

Although the naming of their bibliographic enti-
ties has a decidedly monographic bias, O'Neill and
Vizine-Goetz claim universal applicability for their con-
cepts across all types of bibliographic materials. Our
treatment of the bibliographic entity issue differs from
theirs in several minor, but not wholly insignificant,
respects. First, we decided not to be concerned with the

entity level represented by printings, since information
at this level is generally not recorded (see AACR2's rule
2.2D1). Second, we attempted to devise names for the
levels that could generalize across material types but
still retain some degree of communicativeness. On the

physical side, we dubbed the lowest level, representing
an individual physical entity, a BIBLIOGRAPHIC COPY;
the set of bibliographic copies produced under essen-

tially the same circumstances we called a BIBLIO-
GRAPHIC SET. On the literary side, we referred to a

more or less fixed version (e.g., edition, translation,
paraphrase, condensation) of an intellectual unit as a
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WORK and to an abstract, virtual intellectual product
(e.g., a text in all its versions) as a UNIFORM WORK,
borrowing from its most prominent attribute, uniform
title. 26 Third, while retaining a one-to-many/hierarchi-
cal relationship from UNIFORM WORK to WORK:

WORK (1,1) <is a version of> UNIFORM WORK (l,n)
27

and from BIBLIOGRAPHIC SET to BIBLIOGRAPHIC
COPY:

BIBLIOGRAPHIC COPY (1,1) <is an instance of> BIBLI-
OGRAPHIC SET (0,n),

we identified the relationship between WORK and BIB-
LIOGRAPHIC SET as being many-to-many:

WORK (l,n) oppears in> BIBLIOGRAPHIC SET (l,n).

On the one hand, a BIBLIOGRAPHIC SET may be
associated with many WORKs, as when an anthology
contains many short stories. On the other hand, a WORK

may also be associated with many BIBLIOGRAPHIC
SETs, as when a short story appears in several different

anthologies. Fourth, because some relationships involve
the bibliographic item on several of these levels, we also
recognized an entity type called BIBLIOGRAPHIC

UNIT, the union of UNIFORM WORK, WORK, and BIB-
LIOGRAPHIC SET.28

The presence of the BIBLIOGRAPHIC UNIT "su-

perentity" allowed us to collapse all other connections

among bibliographic items into two relationships:

BIBLIOGRAPHIC UNIT/1 (0,n) <is related to> BIBLIO-
GRAPHIC UNIT/2 (0,n), and

BIBLIOGRAPHIC UNIT/1 (0,n) <has part> BIBLIO-
GRAPHIC UNIT/2 (0,n).

Indeed, the <has part> relationship could have
been subsumed within the more general <is related to>

relationship were it not for the fact that the attributes
associated with the two relationships are not easily
merged. Examples in the appendix indicate how broadly
both of these relationships can be interpreted.

AACR2 Compatibility

In listing attributes we were torn between designing a

bibliographic database "from scratch" and devising an

AACR2-compatible storage structure. This indecision
resulted in the dual desire to recognize discrete, manipu-
latable data items, but also to retain AACR2-based data
elements, some of which defy systematic breakdown.29

This duality of purpose is manifest in the inclusion,
where needed, of both types of attributes;30 this occurs,
for example, within the BIBLIOGRAPHIC SET entity,
which corresponds best with the bibliographic entity
described by AACR2. In the appendix, which displays
the output of our conceptual design, attributes that are

preceded by a plus sign (+) are discrete data elements;
although they are included conceptually within AACR2-
based descriptive statements, they cannot easily be de-
rived from the statements. Nearby (usually preceding)
data elements with similar names are the corresponding
AACR2-based statements.

Bibliographic Formats

The recent adoption of format integration within the
USMARC world is a simplifying step, removing the

necessity of defining which fields can occur with which
formats. This approach is not just a matter of streamlin-
ing the USMARC definitional enterprise. It is made al-
most necessary by the continuing emergence of new

formats, especially those that are hybrids of existing
formats (e.g., electronic serials).

Within the context of the USMARC record, there
are no inefficiencies associated with format integration.
If a field applies to an item, it will be used; if it doesn't,
it won't. But the relational database context is another
matter. Here it does not make sense to list for BIBLIO-
GRAPHIC SET all the attributes that might apply, know-
ing that for any specific item most of them would not be

applicable and would be marked with a NULL "value,"
thus wasting a good deal of storage space. Elmasri and
Navathe recommend instead that if an attribute does not

apply to the majority of entity class members, a separate
relation should be established.31 However, the number
of attributes not applying to most BIBLIOGRAPHIC SET
entities renders this alternative equally nonsensical for
our situation.

Although it too is not an optimal solution, we have
adopted yet a third approach to the format integration
problem. We have recognized a number of material

types operating along different parameters (although
we have not worked out the accompanying attribute list
for most of them). For example, differentiated by sensory
system used, we have visual materials, aural materials,
and tactile materials; differentiated by symbol system
used, we have language materials, printed music, carto-

graphic materials, and digitally encoded files. Associ-
ated with each material type are the attributes appropri-
ate to it. Then, adopting the same basic philosophy that

spawned format integration, we recognize that a specific
bibliographic item may be several material types
simultaneously. The typical monograph would be both
visual material and language material; an electronic
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journal would be both a digitally encoded file and a

serial publication. The use of the same key (bib_unit_id)
for all records pertaining to the same bibliographic item
permits their integration on the external level.

Normalization and Efficiency

The normalization of data relations is undertaken to

avoid data "anomalies." Anomaly types identified in-

elude update anomalies, insertion anomalies, and dele-
tion anomalies. Update anomalies occur when data is
structured in such a way that a given "fact" may be
stored multiple times in the database. Not only does this
mean wasting storage space, but it also opens up the

possibility of inconsistency, since when a data value

changes, it may be updated in some, but not all, database
locations. Of course, the data need not be updated to be

inconsistent; the data could be entered inconsistently in
the first place. Leazer notes a "large degree of redun-

dancy in the USMARC formats," including repetition of
essentially the same information in different parts of the
record. 32

Insertion anomalies arise when an independent
"fact" has been made dependent on other data, so that
it cannot be recorded in the database unless and until the
other data is recorded. Deletion anomalies share the
same condition of treating as dependent data what is in
fact independent, but arise in situations where other
such data has been recorded and is subsequently being
deleted, resulting in the deletion of the independent, and
still valid, data. Treating independent data as dependent
data occurs within AACR2 when publisher address is
treated as being dependent on items published. Conse-
quently, it is not possible in a USMARC-based biblio-

graphic database to record a publisher address until data
is entered for some bibliographic item associated with
the publisher. 33 Subsequently, if all items published by
the publisher are withdrawn from the collection and the
related data deleted, the independent fact of the publish-
er's address will also be deleted.

Such anomalies can be avoided by first identifying
carefully what each data element in the database is de-

pendent on; this directly affects what it is made an

attribute of. Such careful examination is reflected in our

placement of attributes with entities and relationships.
The process is completed by applying a series of steps
that map (extended) entity-relationship conceptual
schemas into relational database schemas.34 Because this

process is largely mechanical, we have not produced a

final list of data relations, but the general shape of that

output is easy enough to discern. At a minimum there
will be a separate relation (which will ultimately mani-
fest itself as a separate file) for each entity class with

single-valued attributes other than the key; for each

multivalued (simplex or composite) attribute; for each
many-to-many binary relationship; and for each rela-

tionship of degree higher than 2 (e.g., a ternary relation-
ship). This would result in a database with approxi-
mately one hundred relations. Few databases are of this

complexity, but then few contexts are as complex as the

bibliographic world. It should be noted further that what
has been modeled extends beyond even the largest of
integrated bibliographic systems.

Normalization works by decomposition, grouping
into separate relations those data elements that are de-

pendent on the same key data elements. The decompo-
sition enables the avoidance of data anomalies, but also
disperses related data elements. For example, a BIBLIO-
GRAPHIC SET may have multiple parallel titles, multi-
pie other title information statements, and multiple
statements of responsibility. Since they vary inde-

pendently of one another, three separate relations would
be set up, even though all of them are facts about the
same entity class. Given the relational design of this
database, it would be necessary to access dozens of
relations to pull together the full bibliographic informa-
tion associated with a specific physical item,35 an ex-

tremely common transaction in a bibliographic data-
base. This means in turn considerable time spent in input
operations, which are notoriously slow in comparison
with internal processing operations. Translating be-
tween USMARC data and this relational storage struc-

ture would be similarly I/O-bound. The cleanness of the
relational design seems almost immaterial in the face of
these inefficiencies.

Alternate Approaches

This rejection of a full relational approach does not,
however, vindicate a MARC-like storage format for bib-
liographic data. Although the nonrelational design of
the MARC record makes all the joining of data required
by the relational model unnecessary, and although its

directory-driven structure keeps the record relatively
compact, the semantic soundness of the MARC record is

compromised by its susceptibility to data anomalies.
Can a bibliographic database be both semantically

sound and efficient? Our understanding of semantic integ-
rity in database design is for all intents and purposes
defined by the principles of normalization. Given this un-

derstanding, we are forced to compromise: Adherence to
the principles of normalization requires a level of decom-
position of bibliographic data that results in inefficient
processing, particularly when retrieving data.

Since for bibliographic databases the ideals of se-
mantic integrity and efficiency are at least in partial
opposition, we can imagine characterizing various bib-
liographic database designs according to their positions
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along a continuum between these ideals. The two de-

signs already considered stake out positions toward the
extremes of the continuum. A fully normalized relational
design retains semantic integrity at the expense of effi-

ciency, while the use of a MARC-based storage format
contrariwise retains efficiency at the expense of semantic
integrity.

Two other positions, one favoring the efficiency
pole of the continuum and the other favoring the seman-
tic integrity pole of the continuum, also warrant consid-
eration. Since both efficiency and semantic integrity are

important, middle positions on the continuum, which
preserve some of both qualities, may be preferred over

positions toward the extremes.

The first of these alternatives retains USMARC
formats as the basis of storage records, recognizing only
a few different record types: bibliographic, authority,
holdings, and classification. Rather than making each
record more or less self-contained, however, relational
links are established between the records, for example,
from a bibliographic record to every authority record
that pertains to one of its access points, to every classifi-
cation record that pertains to a call number assigned to

it, as well as to every holdings record associated with it.
This approach is exemplified by the Western Library
Network, which from its outset has stored, in the place
of lxx and 7xx values in the bibliographic record, point-
ers to the corresponding authority records. This has
resulted in a level of data integrity that other biblio-

graphic utilities have lacked and with only minimal loss
of efficiency. Most of the redundancy of the USMARC
record remains, however.

The second alternative retains the basic design of
our entity-relationship analysis, but moves to a different
basic data structure than the relation. By definition,
every attribute value in a relation is single-valued. Con-
sequently, multivalued attributes generate additional re-
lations. Almost one-third of the relations required to

translate our conceptual schemas into a fully normalized
relational design result from multivalued attributes. In

comparison to a relational design, the use of a data
structure that accommodates multiple values for a single
attribute would reduce the inefficiencies associated with
massive decomposition, but without significant deterio-
ration of data integrity. Object-oriented databases per-
mit the inclusion of multiple values for the attribute of
an entity through their use of collection or bulk type
constructors (e.g., sets, bags, lists). An added advantage
is their implementation of hierarchical inheritance. Fur-
thermore, rapprochement between object-oriented and
relational database approaches within the foreseeable
future is being held out as a tantalizing promise. The
temptation to see object-oriented databases as a panacea
is strong, but the truth of the matter remains that this

design is still a compromise—perhaps the best compro-
mise we can achieve, but a compromise nonetheless.

The natural complexities of bibliographic data are nu-

merous:

■ Many attributes are highly variable in length.
■ The set of data elements needed to describe a given
bibliographic unit is somewhat idiosyncratic,
varying from one bibliographic unit to the next.

■ Some data elements occur multiple times.
■ The network of relationships between and among
entities is intricate.

The first and last of these sources of complexity are
handled easily enough within the relational data model:

Variable-length fields can be accommodated with SQL's
varchar data type, while the proliferation of relationships
can be accommodated by the inclusion of foreign keys
as a linking device between entities. To the contrary, the
existence of many data elements that do not occur ex-

actly one time per bibliographic unit results in massive

overdecomposition of relations.
The abandonment of progress toward a large-scale

relational bibliographic database does not signal overall
failure for our undertaking. The conceptual design pre-
sented in the appendix is not data-model specific and
stands as a continued challenge to bibliographic data-
base design. Meanwhile, the shortcomings detected by
Fidel and Crandall in AACR2 and by Leazer in the
USMARC formats persist. A thorough review of the data
elements needed for computerized bibliographic de-

scription and access is called for, possibly occasioning
modifications in the conceptual design presented here.

(The most likely result would be simplification of the
BIBLIOGRAPHIC SET entity; this reduction of complex-
ity might well be offset by the further addition of entities,
attributes, and/or relationships.) In any case, the rela-

tionality inherent in bibliographic data needs better and
more widespread treatment than it now receives. Inves-

tigation into bibliographic database design should con-

tinue, with especial attention given to the possible de-

velopment of object-oriented bibliographic databases.
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compatible statement.

30. Even were the AACR2 statement fully derivable from
the discrete data elements, it would make sense to include
both. Since the underlying data elements are stable, the AACR2
"derivation" need only be processed once and stored, a more
efficient strategy than generating it separately each time the

bibliographic record is to be displayed.
31. Elmasri and Navathe, Fundamentals of Database Systems,

398.
32. Leazer, "An Examination of Data Elements for Biblio-

graphic Description," 201-3.
33. Add data on a second item published by the same

publisher, and should one choose to record the publisher
address a second time, the potential for update anomaly is
introduced.

34. Elmasri and Navathe, Fundamentals of Database Systems,
172-77 and 629-32, summarize these steps.

35. First come the BIBLIOGRAPHIC COPY relation and the

separate relation associated with its multivalued notes attri-
bute. Next come the BIBLIOGRAPHIC SET relation and the ten
relations associated with each of the ten multivalued attributes
of its corresponding entity class. Then come relations repre-
senting nonfunctional and/or nonbinary relationships involv-
ing BIBLIOGRAPHIC COPY or BIBLIOGRAPHIC SET (or ul-
timately, BIBLIOGRAPHIC UNIT, UNIFORM WORK, or

WORK).

Appendix
Entity-Relationship Analysis of a Large-Scale Bibliographic Database

Key:
(X, y) composite attribute
x(s) multivalued attribute
*x key attribute
*[x] key attribute of weak entity class, borrowed from its identifying owner

+x atomic attribute isolated from preceding AACR2-compliant composite attribute
: x scope note

[ex.: x] example values

A. Entities and attributes
1. BIBLIOGRAPHIC UNIT

*bib_unit_id
2. UNIFORM WORK: an abstract, virtual intellectual product (e.g., a text in all its versions)

*[bib_unit_id]
uniform title
variant title(s)
parallel title(s)
reports-successful-procedure/methodology indicator

summary
3. WORK: a more-or-less fixed version (e.g., edition, translation, paraphrase, condensation)

of an intellectual product
*[bib_unit_id]
(rating type, rating)(s)
(language role [ex.: sung, spoken, written], language)(s)
nature, scope, artistic form
intended audience

4. BIBLIOGRAPHIC SET: the set of copies produced under essentially the same circumstances

*[bib_unit_id]
(title proper, title script/alphabet)
alternate title
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(parallel title, sequence indicator)(s)
(other title information statement, sequence indicator)(s)
(statement of responsibility, sequence indicator)(s)
edition statement

(edition parallel title, sequence indicator)(s)
(edition statement of responsibility, sequence indicator)(s)
copyright date
GMD
extent statement

+(extent quantity, extent unit)(s)
other physical details statement
dimensions statement
+container type
+(maximum height, maximum width, maximum depth)
accompanying material statement
note statement(s)
standard number statement

(identifying number type [ex.: +ISBN, +ISSN, LCCN, SuDoc, PubNo], identifying number)(s)
terms of availability statement

(honor/award type, honor/award class, date)(s)
(classification scheme, class notation)(s)
restriction(s) on use

[digital object: text, graphics, audio, etc.]
5. BIBLIOGRAPHIC COPY

*[bib_unit_id]
*bib_copy_id
master copy indicator
note statement(s)
(classification scheme, prefix, class number, suffix [including Cutter number, year

of publication, etc.], copy number)
circulation status

condition

restriction(s) on use statement

(action type, action date)(s)
6. VISUAL MATERIAL

*[bib_unit_id]
print size
illustration type(s) [ex.: ill., maps, music, coats of arms]
color indicator

7. AURAL MATERIAL

*[bib_unit_id]
8. TACTILE MATERIAL

*[bib_unit_id]
Braille type

9. DYNAMIC MATERIAL

*[bib_unit_id]
10. STATIC MATERIAL

*[bib_unit_id]
11. LANGUAGE MATERIAL

*[bib_unit_id]
(table-of-contents term, table-of-contents location)(s)
("back-of-book" index term, "back-of-book" index location)(s)
ISBN
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12. CARTOGRAPHIC MATERIAL

*[bib_unit_id]
13. PRINTED MUSIC

*[bib_unit_id]
14. DIGITALLY ENCODED FILE

*[bib_unit_id]
15. MANUSCRIPT

*[bib_unit_id]
nature, scope, form/type of manuscript
material type
opening words
number of hands

style of handwriting
number of columns

marking of lines
number of lines
overall height of lines
illustration description
composite manuscript statement

16. THREE-DIMENSIONAL OBJECT/REALIA
*[bib_unit_id]

17. MICROFORM

*[bib_unit_id]
18. SERIAL PUBLICATION

*[bib_unit_id]
key-title
frequency
regularity
status [ex.: ongoing, suspended, complete]
has-index indicator, index statement
edition-type indicator
ISDS center/ISSN network center

type of serial
19. SERIAL ISSUE

*[bib_unit_id]
(issue indicator, issue indicator type(s) [ex.: chronological, numeric, alphabetic])

20. ORGANIZATIONAL TOOL (e.g., a thesaurus, a classification scheme)
*[bib_unit_id]

21. PERFORMANCE UNIT
* [uniform_perf_id /event_id]

22. UNIFORM PERFORMANCE: production of play, opera, ballet, etc.
*uniform_perf_id
uniform name

nature

place of premiere
date of premiere

23. PERFORMANCE/EVENT: concert; performance of play, opera, ballet, etc.; festival; studio
recording session; any other event

*event_id
name/caption
nature/description
place
date
time range
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number

(admission fee range(s), currency)
24. BODY

body_id
(address, date range)(s)
(honor/award type, honor/award class, date)(s)

25. PERSON

*[body_id]
(phenomenon type(s) [ex.: birth, marriage, death], phenomenon

26. CORPORATE BODY

*[body_id]
27. MEETING

*[body_id]
name

number
date
location

28. COLLECTION

*[body_id]
(user type, borrowing period)(s)
(day of week, open time, close time)(s)
holiday(s) observed

29. GOVERNMENT BODY

*[body_id]
gov_body_type

30. CONCEPT

concept_id
hierarchical level

scope note

31. NAME

name_id
type of name indicator

explanatory note

32. PERSON NAME

*[name_id]
surname/entry element
rest of name

33. CORPORATE BODY NAME

*[name_id]
main heading
addition to heading

34. CONCEPT NAME (incl. subject heading)
*[name_id]
kind of name indicator

concept name/main heading
(subdivision, sequence indicator)(s)

35. CLASS NUMBER

class_number_id
immediate level caption
(note type, sequence indicator, note content)(s)

36. SINGLE CLASS NUMBER

*[class_number_id]
notation
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37. CLASS NUMBER RANGE

*[class_number_id]
(class number range start, class number range end)

B. Relationships
B.l. Hierarchical Relationships

1. BIBLIOGRAPHIC UNIT <is a category/subset of the union of> UNIFORM WORK,
WORK, BIBLIOGRAPHIC SET

2. PERFORMANCE UNIT <is a category/subset of the union of> UNIFORM PERFORMANCE AND
EVENT/PERFORMANCE

In the following specialization by sensory perception, BIBLIOGRAPHIC SET participates partially;
the specialization is overlapping.

3. VISUAL MATERIAL <is a kind of> BIBLIOGRAPHIC SET
4. AURAL MATERIAL <is a kind of> BIBLIOGRAPHIC SET
5. TACTILE MATERIAL <is a kind of> BIBLIOGRAPHIC SET

In the following specialization by occurrence in time, BIBLIOGRAPHIC SET participates partially;
the specialization is overlapping.

6. DYNAMIC MATERIAL <is a kind of> BIBLIOGRAPHIC SET
7. STATIC MATERIAL <is a kind of> BIBLIOGRAPHIC SET

In the following specialization by symbol system used, BIBLIOGRAPHIC SET participates partially;
the specialization is overlapping.

8. LANGUAGE MATERIAL <is a kind of> BIBLIOGRAPHIC SET
9. CARTOGRAPHIC MATERIAL <is a kind of> BIBLIOGRAPHIC SET
10. PRINTED MUSIC <is a kind of> BIBLIOGRAPHIC SET
11. DIGITALLY ENCODED FILE <is a kind of> BIBLIOGRAPHIC SET

In the following specialization by method of recording, BIBLIOGRAPHIC SET participates partially;
the specialization is trivially disjoint.

12. MANUSCRIPT <is a kind of> BIBLIOGRAPHIC SET

In the following specialization by dimension, BIBLIOGRAPHIC SET participates partially;
the specialization is trivially disjoint.

13. THREE-DIMENSIONAL OBJECT/REALIA <is a kind of> BIBLIOGRAPHIC SET

In the following specialization by size of image, BIBLIOGRAPHIC SET participates partially;
the specialization is trivially disjoint.

14. MICROFORM <is a kind of> BIBLIOGRAPHIC SET

In the following specialization by recurrence of publication, BIBLIOGRAPHIC SET participates
partially; the specialization is disjoint.

15. SERIAL <is a kind of> BIBLIOGRAPHIC SET
16. SERIAL ISSUE <is a kind of> BIBLIOGRAPHIC SET

In the following use-kind of specialization, BIBLIOGRAPHIC SET participates partially;
the specialization is trivially disjoint.

17. ORGANIZATIONAL TOOL <is a kind of> BIBLIOGRAPHIC SET

In the following specialization, BODY participates totally; the specialization is disjoint.
18. PERSON <is a kind of> BODY
19. CORPORATE BODY <is a kind of> BODY
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In the following specialization, CORPORATE BODY participates partially; the specialization is disjoint.
20. MEETING <is a kind of> CORPORATE BODY
21. COLLECTION <is a kind of> CORPORATE BODY
22. GOVERNMENT BODY <is a kind of> CORPORATE BODY

In the following specialization, NAME participates totally; the specialization is overlapping.
23. PERSON NAME <is a kind of> NAME
24. CORPORATE BODY NAME <is a kind of> NAME
25. CONCEPT NAME <is a kind of> NAME

In the following specialization, CLASS NUMBER participates totally; the specialization is disjoint.
26. SINGLE CLASS NUMBER <is a kind of> CLASS NUMBER
27. CLASS NUMBER RANGE <is a kind of> CLASS NUMBER

B.2. Nonhierarchical Relationships
1. WORK (1,1) <is version of> UNIFORM WORK (l,n)
2. WORK (l,n) <appears in> BIBLIOGRAPHIC SET (l,n)
3. BIBLIOGRAPHIC COPY (1,1) <is an instance of> BIBLIOGRAPHIC SET (0,n)
4. BIBLIOGRAPHIC UNIT/1 (0,n) <is related to> BIBLIOGRAPHIC UNIT/2 (0,n)

(relationship type [ex.: edition, translation, supplement, continuation, merger, split, review,
paraphrase, citation, adaptation, illustration, reproduction, arrangement, transcription,
accompaniment, index, concordance, dramatization, remake, colorization, remastering],
relationship modifier [ex.: sequence indicator, date, language])*

5. BIBLIOGRAPHIC UNIT/1 (0,n) <has part> BIBLIOGRAPHIC UNIT/2 (0,n)
(type indicator [ex.: volume, issue, track, chapter, section], sequence value [ex.: 1, A, July 1995],

first/middle/last indicator)(s)
6. PERFORMANCE UNIT/1 (0,n) <has part> PERFORMANCE UNIT/2 (0,n)

(type indicator [ex.: movement, act], sequence value, first/middle/last indicator)(s)
7. PERFORMANCE UNIT (0,n) <is interpretation of> WORK (0,n)
8. PERFORMANCE UNIT (l,n) <is produced by> BODY (0,n)

function(s) [ex.: producer, director, choreographer, stage designer, costume designer, light
designer, sponsor, impresario, rehearsal coach, engineer, conductor, orchestra, chorus, narrator]

9. EVENT/PERFORMANCE (0,n) <is version of> UNIFORM PERFORMANCE (l,n)
10. BODY (0,n) <plays character in> EVENT/PERFORMANCE (0,n)

character name
11. BIBLIOGRAPHIC SET (0,n) <records> EVENT/PERFORMANCE (l,n)

duration
12. UNIFORM WORK (0,1) <honors> PERSON (0,n)
13. WORK (0,1) <written as thesis at> CORPORATE BODY (0,n)

(degree name, degree date)
14. WORK (0, n) <reports> MEETING (0,n)
15. CORPORATE BODY (0,n) <sponsors> MEETING (l,n)
16. CORPORATE BODY (0,n) <has part> CORPORATE BODY (0,1)
17. BODY (0,n) <physically produces> BIBLIOGRAPHIC SET (0,n)

(function [ex.: (hand)writing, typing, printing, publication, distribution, engineering],
place, (date, date type))(s)

18. NAME (0,n) cintellectually produces> WORK (0,n)
(function [ex.: author, compiler, editor, illustrator, reviser, translator, engraver, artistic-reproducer,

arranger, transcriber, reporter, medium, performer, director, choreographer, composer, set
designer], certainty of attribution indicator)(s)

19. PERSON (l,n) <has> PERSON NAME (l,n)
20. CORPORATE BODY (l,n) <has> CORPORATE BODY NAME (l,n)

'BIBLIOGRAPHIC UNIT1 is the original, older entity throughout. Many relationships will lack a value for relationship modifier.
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21. PERSON NAME (0,11) <is represented as> CORPORATE BODY NAME (0,n)
22. NAME (0,n) <is related to> NAME (0,n)

relationship type (ex.: full/acronym, later/earlier, use/used for [i.e., authorized descriptor/lead-in
vocabulary])

23. NAME (0,n) <is part of> NAME CLUSTER (l,n)
24. NAME (0,n) <authorized by> ORGANIZATIONAL TOOL (0,n)

history note
25. BIBLIOGRAPHIC UNIT (0,n) <conveys> CONCEPT (0,n)
26. CONCEPT NAME (l,n) <maps to> CONCEPT (0,n)
27. CLASS NUMBER (l,n) <maps to> CONCEPT (0,n)
28. CONCEPT NAME (0,n) <assigned to> BIBLIOGRAPHIC UNIT (0,n)
29. CLASS NUMBER (0,n) ossigned to> BIBLIOGRAPHIC UNIT (0,n)
30. CONCEPT (0,n) <is related to> CONCEPT (0,n)

relationship type (ex.: superconcept/subconcept, whole/part, type/token)
31. CONCEPT (0,n) <is part of> CONCEPT CLUSTER (l,n)
32. CLASS NUMBER RANGE (0,n) <is broader than> CLASS NUMBER RANGE (0,n)
33. CLASS NUMBER (0,1) <is within> CLASS NUMBER RANGE (0,n)
34. CLASS NUMBER (1,1) outhorized by> ORGANIZATIONAL TOOL (0,n)

history note
35. BIBLIOGRAPHIC SET (0,n) ovailable from> BODY (0,n)

(amount, currency)
date range

36. BODY (0,n) <acquires> BIBLIOGRAPHIC COPY (0,n) <from> BODY (0,n)
method of acquisition
date of acquisition
(currency, amount)

37. BIBLIOGRAPHIC COPY (l,n) <owned by> BODY (0,n)
(start date, end date)

38. BIBLIOGRAPHIC COPY (1,1) <held in> COLLECTION (l,n)
39. SERIAL (0,n) <held in> COLLECTION (0,n)

summary holdings statement
40. BIBLIOGRAPHIC COPY (0,n) <transferred to> BODY (0,n)

transfer type
transfer date
due date
returned date

41. BODY (0,n) <places hold on> BIBLIOGRAPHIC SET (0,n) <in> COLLECTION (0,n)
hold-placed date
hold-released date
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A Converging Vision of Cataloging
in the Electronic World Ling Hwey Jeng

The concept of the library of the future has been dis-

cussed extensively throughout the past decade. The de-

velopment of Internet resources currently underway is

a step in this direction. However, methods oforganizing
electronic resources are still far from ideal. This paper
will trace library cataloging from manual to electronic

organization as well as review current attempts to or-

ganize electronic information objects and related issues.

A vision of what cataloging could evolve into in the

electronic world is proposed at the end, along with a

discussion ofwhat needs to be done to realize this vision.

In
her recent review of libraries of the future,Draben-

stott 1 collected twelve different definitions of the li-

brary of the future by scholars in the field, many of
which shared common characteristics. This future li-

brary is one that emphasizes user access to information
rather than ownership of materials. Instant information

delivery through a system's direct links to remote files
is assumed. The future library uses the maximum power
of available electronic technology, constantly updates its
records, and offers its users intelligent services. In this
future library, access is not constrained by time or place.
The future library's collection reflects true integration of
traditional materials and electronic resources. A good
definition of the library of the future is that it is a system
that utilizes the maximum power of technology to link

cataloging, indexing, and textual databases in an online
network to provide users universal access to locally
owned and remotely available information sources.

The key to this concept of the future library is
electronic information. In an electronic world, organiza-
tion occurs in whatever way is needed to provide quick
and thorough access to information objects, regardless
of physical constraint. One way to better understand the
nature of organization in the future library is to under-
stand what has been known as library cataloging. This
is discussed in the following paragraphs. The paper then
covers current attempts to organize electronic informa-
tion objects. This is followed by some issues related to

current practice in organizing electronic resources. A
vision of what cataloging could evolve into in the elec-
tronic world is proposed at the end.

I Characteristics
of Traditional Cataloging

the definition of a catalog reveals some of the charac-
teristics of traditional cataloging practice. The Anglo-
American Cataloguing Rules defines a "catalog" as: "(1) A
list of library materials contained in a collection, a li-

brary, or a group of libraries, arranged according to some
definite plan. (2) A list of materials prepared for a par-
ticular purpose (e.g., an exhibition catalog, a sales cata-

log)."2
These two definitions show that traditional cata-

loging is based on physical formats, assumes homoge-
neous collections, and is primarily location bound. The

emphasis in practice is on a uniform approach to organi-
zation and arrangement. Traditional catalogs facilitate
known-item searching, category searching, and choice
of entries, as spelled out by Cutter in 1876. 3 This is done

through bibliographically significant access points such
as authors, titles, and subject headings, in addition to

some commonly used alphanumeric search keys, such
as ISBN. An alternative is to use a subject approach to

access within certain hierarchical structures, such as a

classification system.
The indexing files for traditional catalogs are very

predictable. Library bibliographic databases use in-
verted file structures with linear order in their arrange-
ment.

Most of these characteristics, however suitable for
the traditional world of bibliographic resources, do not

apply as well to the organization of electronic informa-
tion. As Erik Jul noted, "Books and similar things bene-
fited from bibliographic description and access; Internet
resources did not. Books and similar things could be
located using the library catalog; Internet resources

could not. . . . Two worlds arose: the library and its cata-

log and the Internet and its current, most favorite search-

ing/browsing/grazing/burrowing scheme."4 This by
no means suggests that catalogers are an isolated group,
unaware of the development of electronic technology
and the changes in the library landscape. On the con-

trary, catalogers, especially those in academic libraries,
were one of the first groups to embrace the Internet

technology as part of their work routines. Through bib-

liographic utilities such as OCLC and RLIN, systems like
the Internet, and organizations such as LC, catalogers
have been actively engaged in e-mail exchanges related
to their jobs and have participated in one of the largest
electronic listservs, AUTOCAT. Cataloging records in
MARC format have been made available via the Internet

by several institutions, including the Australian Biblio-

Ample literature exists on the description, principles,
and practice of traditional cataloging. A cursory look at

Ling Hwey Jeng is Associate Professor, School of Library anc
Information Science, University of Kentucky; e-mail IhjengOC
@ ukcc.uky.edu.
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graphic Network, the Library of Congress, and RLIN,
which allow export of MARC records via FTR

Catalogers have also taken advantage of Internet
resources such as the World Wide Web to enhance their
work. The Web allows them quick access to resources in
other libraries. For example, the Web is a useful tool
when foreign-language experts in other institutions
need to be located quickly. The Web is also an excellent
reference source when catalogers see the need to famil-
iarize themselves with a new subject area. Finally, many
cataloging tools are now updated in electronic format
and made available on the Internet (e.g., LC Marvel, LC,
OCLC FTP). 5

Catalogers cannot ignore Internet resources with-
out being deprived of opportunities for professional
enhancement. From the beginning, catalogers have not
realized the opportunities to shape the evolving elec-
tronic world or positioned themselves to lead in devel-

oping the structure and organization of Internet re-

sources.

ASCII

Computer
diskette

text

Processed

Internet Text

Sites

HTML/
homepage

Possible versions include:

archival ASCII files on computer diskette
archival processed files on computer diskette
archival ASCII files on FTP and gopher sites
archival processed files (PostScript, rtf) on FTP and gopher sites
WWW HTML archival files
WWW HTML service home pages

Figure 1

Multiple versions of an electronic information object

I Current Status of Organization
in the Electronic World

The electronic world is messy, volatile, and uncon-

trolled. For example, it is possible for multiple versions
of an electronic information object to exist. The elec-
tronic text could be made available as a standalone AS-
CII, PostScript, or other file. The file can reside on a

computer diskette or on a mini- or mainframe computer
system as a file with a URL address and directory path.
Many home pages not only contain text files but also
serve as the front-end service for information systems
(see figure 1).

So far, most attempts to organize Internet resources
and provide users access have been done haphazardly.
It is not difficult to find electronic indexes to Internet or
other library resources created as independent projects
by individuals with computer skills, creativity, and time
to spare. Many such indexing systems are still at the

development stage.
Monroe at North Carolina State University catego-

rizes catalogs on or of the Internet into the following
groups: 6

2. Catalogs with vendor built-in Web interface but con-

tabling no Internet resources: Catalogs in this group
are mostly at the demonstration stage. Examples of
vendors involved in such developments at the time
of this study include SIRSI's WebCat, the DRA

Library Web Information System, and VTLS's
HTML Searching Interface.

3. Catalogs with Web to Z39.50 gateway: This group in-
elude library catalogs, such as that of the Library of
Congress and Michigan State University's Zweb,
that are equipped with Z39.50 client server software,
which allows more user-friendly remote retrieval.

4. Catalogs with Web interfaces for traditional materials:
This group of catalogs include that of Carnegie
Mellon University and the NASA Lunar and Plane-
tary Institute. They provide only surrogate infor-
mation to traditional nonelectronic collection.

5. Catalogs with gopher gateways: This group includes
the Alex Catalog of Electronic Texts on the Internet
(gopher version), the Norwegian National Union

Catalog, and the Eisenhower National Clearing-
house for Math and Science Education.

1. Catalogs of Internet resources: These are catalogs
created to organize only Internet resources, often
with direct links to the sites of the electronic re-

sources. Examples of this group include the Alex

Catalog of Electronic Texts on the Internet7 and the

NEEDS courseware database of scientific and en-

gineering courseware on the Internet.

Internet Indexing Projects

Among the experiments, prototypes, and working pro-
jects, there are five worth noting: Yahoo at Stanford;
Lycos at CMU; Nordic WAIS/World Wide Web Project;
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930 Engineering Physics (=first level above)
931 Applied Physics Generally (=actual level)
931.1 Mechanics (=first level below)
931.2 Physical Properties of Gases, Liquids and Solids

Figure 2
Partial screen of the ELLS browsing feature

EELS, the Engineering Electronic Library at The Swedish
University of Technology Libraries; and OCLC's Net-
First.

Yahoo indexes URL sites. Its owners claim that
since humans do the indexing, quality control over se-
lection of URL sites is maintained. The system indexes

up to 100 URL addresses per person per day. The index,
however, does not attempt to provide detailed informa-
tion about the content of electronic files themselves.

Lycos uses software to automatically collect URL
addresses for FTP, gopher, and news group sites. With
the capability to index every and any digital document
accessible, it provides the potential for quick access to

the entire electronic world. However, it does nothing to

help users determine the quality of the contents on the
Internet.

The Nordic WAIS/World Wide Web Project is

sponsored by NORDINFO and carried out by the Na-
tional Technological Library of Denmark and Lund Uni-
versify Library. The objective is to explore the possibili-
ties of improving navigation and searching on the Net.
The results, according to its report, include integration
of a library system into the Web; automatic detection and
classification of WAIS databases, featuring a Web front
end; automatic detection and indexing of Nordic Web

pages; and support for multidatabase searching and
relevance feedback. 8

The EELS (Engineering Electronic Library) project,
currently under development, is sponsored by the Swed-
ish University of Technology Libraries. 9 The best-cov-
ered subject areas to date are physics, mathematics, en-
ergy, computer engineering, general engineering, and
cold region research. One unique feature of this system
is its classified approach to browsing EELS. The system
provides the user with a hierarchical subject classifica-
tory structure as a menu of choice, using Engineering
Information Inc.'s EI classification (figure 2).

A new service announced in 1995 is OCLC's Net-
First. According to its news release, NetFirst automat-
ically collects and verifies the Internet resources it gath-
ers and utilizes conventional abstracting and indexing
practices done by humans. It contains a database of

Internet resources, including Web pages, interest

groups, library catalogs, FTP sites, Internet services, go-
pher servers, and electronic journals and newsletters.
Each record for an Internet resource contains the biblio-

graphic citation, summary descriptions, and subject
headings. Location information is included in the biblio-

graphic records and can be used to connect users to

resources of interest. 10

These are intended to index electronic resources

and to provide users quick access and information de-

livery. None of them involves any concerted efforts to

practice library cataloging as it is currently understood.
In all the projects, the emphasis is solely on fast indexing
and speedy access. The issues most important to catalog-
ers, namely quality and completeness of record descrip-
tion, are only peripheral, if addressed at all.

■ Cataloging Internet Resources

Electronic resources have been cataloged in libraries for
more than a decade using AACR2 chapter 9, but catalog-
ers dealt with mostly static archival computer files. In
1992 the library cataloging community began to attempt
to catalog electronic resources on the Internet. The fol-

lowing three projects are a significant departure from

existing cataloging practice in that they expand the

scope of traditional cataloging to include not only archi-
val computer files but also dynamic electronic resources
currently in use or under development. These three proj-
ects are the OCLC Internet Cataloging Resources Project,
the University of Virginia Library Project, and the OCLC

Cataloging Internet Project.
In their report, Dillon et al. 11 state that the objective

of the OCLC Internet Cataloging Experiment is to study
the nature of electronic information via remote access

and its related problems. The project involved creation
of MARC records for various types of Internet resources
including source/system codes and text files. The rec-

ords were then made available through remote access

via FTP sites. The project resulted in a proposal for a new
MARC field 856, approved by MARBI in 1995, 12 and the

drafting of new cataloging guidelines for organizing
Internet resources.

In 1992 the University of Virginia Library estab-
lished an Electronic Text Center, which is charged with
the task of digitizing the library's literature collection,
including Old English texts, the Chadwyck-Healy English
Poetry Database, the Patrologia Latma database, the sec-

ond edition of the Oxford English Dictionary, and the

complete works of Shakespeare and Thomas Jefferson.
The digital text is marked up using SGML. As the docu-
ment is marked up, a TEI header is created to record
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bibliographic data. Meanwhile, a MARC record is ere-

ated as well for each electronic document using AACR2,
LCRI, OCLC documentation. The result is a database of

bibliographic records in MARC format. 13

At the time OCLC finished its Internet Cataloging
Experiment in 1993, a follow-up project, called the
OCLC Cataloging Internet Project, was initiated. The

project's goals included the identification, selection, and
cataloging of Internet resources. 14 To date, the project
has more than 170 participant libraries, each producing
an average of two to three records per week. The result-

ing cataloging records comply with MARC and AACR2
standards and are suitable for loading into national,
regional, or local library catalogs.

From examination of the MARC records, it is clear
that the main types of the electronic resources cataloged
under this project are Internet systems and services, and
single bibliographic entities with URL addresses. A com-

monly recognized policy is to catalog those Internet
resources that are locally owned, such as the home pages
of the local library catalog, or those of local interest.
Reference tools considered useful to local users are next

on the priority list, as are professional tools available on

the Internet. Participating libraries are also encouraged
to create multiple 856 fields for multiple versions of an
electronic. 15 Cataloging under the OCLC Internet Cata-

loging Project is done in accordance with AACR2, chap-
ter 9 and their related LCRIs, MARC formats, OCLC's
Cataloging Internet Resources: A Manual and Practical
Guide, 16 and Guidelines for the Use of Field 856 published
by the Library of Congress. 17

H Current Issues

Compared to the various indexing projects described
earlier, these three projects for cataloging electronic re-

sources deal with only a small number of Internet re-
sources. Each of the three projects produces a separate
bibliographic database of MARC records, often without
actual links to the electronic resources themselves. The
lack of electronic link between records and their re-

sources brings out some of the issues in current attempts
to organize the electronic world.

Issue 1: The separation of the bibliographic record and its primary
electronic source. Electronic files can be created by almost
anyone who has a word processor or scanner, an In-

ternet address, or a home page. With almost all current

projects, the record created is separated from the elec-

tronic text itself, making it essential to establish a link

between the primary text and the surrogate for each
case.

Issue 2: The time and labor to create MARC cataloging records.
There is no assurance that the cost of creating a record is
worth doing so when the contents of electronic resources

are in many cases unstable or even questionable.

Issue 3: The uncontrolled quality of Internet indexes. Most
Internet indexes were created for the purpose of captur-
ing the most addresses and providing the most links to
electronic data. There is no consistency in indexing, nor
is there a minimum standard for record description.

Issue 4: Duplicate effort in creating MARC records and SGML

coding. Some systems (such as the University of Virginia
Project) have tried to create both the SGML/TEI header
and the MARC record for each electronic document;
both contain bibliographic data. This represents dupli-
cation of coding and processing effort. An example is
the treatment of language text. There are provisions in
both SGML coding and MARC tags for language treat-

ment; either is sufficient for the record. To have both
created using separate standards is redundant.

Issue 5: The volatility of electronic resources. Because of the
ease and speed of production of electronic resources, the
index links created for accessing the resources often are

just as volatile. No matter how quickly a system indexes
Internet resources, the resources themselves appear and

disappear even faster. As operating systems are up-
graded and files moved to new sites and assigned new
addresses, links between an electronic file and its biblio-

graphic record can become invalid at any time without
notice.

To solve this problem, some suggest letting users

report the invalid links found. Others see the need to ask
electronic publishers to notify libraries when changes in
URL addresses occur. A third approach suggested by
Dodge, Marx, and Pfeiffenberger is to use software to

automatically check links regularly. 18 More recently,
OCLC has announced the implementation of its Persist-
ent Uniform Resource Locator (PURL) as an intermedi-
ate service to resolve frequent changes in URL links.
PURL appears to be similar to a URN standard currently
under development by Internet Engineering Task Force

(IETF). 19

Electronic Evolution

Given the issues, it is obvious that cataloging in the
electronic world can no longer be done the same as it has
been in the past. We must ask ourselves what we want
to see in the future of cataloging and what the acceptable
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norm of organization for the electronic world is if not

cataloging as usual.
One can begin answering this question by identi-

fying the electronic entities involved in the process of

organization. There are at least six, including local docu-

ments, remote documents, bibliographic data of any
document, the citations or references used in a docu-

ment, locally created surrogate files, and remotely acces-
sible surrogate files.

With local or remotely accessible electronic docu-

ments, the document may be full text with possible
illustrations and/or graphic elements. It is likely the
documents will contain labels of some markup lan-

guage, such as HTML. It is necessary to consider both

bibliographic data already existing in the document as
well as those that could be added during the cataloging
process. When creating links, both the bibliographic rec-

ords of the document and the bibliographic elements

provided in the citations of a document can be used as

indexing pointers to other related documents. The local

surrogate files must be linked with the remotely acces-

sible surrogate files. Without simultaneous access to

both local and remote surrogate files, the system loses
one of its most valuable functions as an electronic surro-

gate system.
In addition to the essential entities of electronic

resources, one must also consider the following factors
in the future of organizing electronic resources.

Creation of electronic files is a dynamic process. In
the Web environment, a file is normally created on a local

computer using a word processor. The file, once com-

pleted, is marked up using an HTML editor. Graphics
and TEI headers are often inserted during the markup
process. The file is then uploaded to a home page and

given a URL address. Although many HTML files re-

main text-based files, many others contain additional

hypertext links embedded in the text including the cita-
tions that serve as pointers to local and remote URL
addresses of other related files.

One current feature of electronic indexes that must
remain in a successful future cataloging system is fast

indexing and access. With the accelerating rate in which
electronic files and home pages are created on the In-

ternet, the current level of productivity for creating
MARC records for electronic resources is unacceptably
low. In increasing productivity, however, the quality of
the records and the indexing structures must be main-
tained. Standards should be enforced to ensure that a

minimum level of bibliographic data is provided in each

description. Sophisticated search keys through controlled

vocabularies, classification systems, and name authority
control must be made available to the users through an

intelligent interface.

I Defining the Electronic Unit
of Control

Another critical issue in dealing with electronic informa-
tion is the question of the unit of control. Traditional

cataloging prescribes that cataloging can only be done
with an item in hand. The physical format is the basis for
determining what cataloging rules to apply and what
kind of record to create for the item.20 This fundamental

principal became irrelevant for organizing electronic in-
formation, as seen in discussions that resulted from re-

views of a bibliographic record created for the AUTO-
CAT listserv on the OCLC Internet Cataloging Project. 21
It is evident in recent discussions of the fluid, dynamic
nature of most electronic information objects22 that such
objects must be defined by the way they are processed
and stored, which is as computer files, whether on a

diskette or at a URL site. A computer file with a unique
file ID (or file name) and location information is a cohe-
sive unit that can be created, stored, retrieved, proc-
essed, and transferred. Although in many cases a collec-
tion of files with a common link (through usage or

content relevancy) must be treated together in the organ-
izing process, each individual file must be maintained

separately. The issue of defining electronic information

objects as files will be further discussed in the author's
other publications. Suffice it to say that the file as the unit
of control must be the basis for considering organizing
methods in the electronic world.

■ A Converging Vision

Based on all the factors discussed, a converging vision
is proposed here as the direction for cataloging in the
electronic world.

As an electronic document is prepared to be added
to the electronic world, such as an Internet URL site, it
is tagged in an electronic markup language such as

HTML. In place of the TEI header commonly used in

today's markup process, an expanded document

markup header can be created with human intervention
as a cataloging record of the document. The human

markup editor, armed with cataloging knowledge and

familiarity with markup language syntax, can provide
necessary information for bibliographic description. The
electronic system automatically verifies authoritative
forms of access points using its intelligent knowledge
base. Meanwhile, hypertext links are created for the
electronic text by marking keywords within the text as

well as its citations. At this point, the process of creating
the electronic information object is complete.
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The next step is to store the electronic file at a Ul^L
address with other local files. During, this process, the

system extracts the catalog record from the file's header,
which is automatically added to the system's local cata-
log. The local catalog is linked with other local and
remote surrogate files through home pages, which al-
lows users to get instant access to both. With the connec-
tion completed, the catalog essentially becomes an invis-
ible network with links between local library resources

and remote databases, and allows users to access infor-
mation without regard to its physical or temporal con-
straints.

Whenever the file is in need of revision, the

markup language editor not only updates the content of
the file but also updates the expanded cataloging header
at the same time. When the document is moved, itsiJRL
address is changed, either automatically or by the (hu-
man) markup editor. When the file is deleted, the ex-

panded cataloging header disappears with the file from
the system, thus closing the link between the file and the
rest of the electronic world with a message that the file
is no longer available.

It takes VIZION
to research the world.
Perfect for students and professionals—
anyone serious about researching.
VIZION offers a "Windowing" Z39.50 client that's the quick
and easy way to research^j^tfht?tk{abases.
With VIZION you:

*

- A
• Never need to learn different interfaces
• Search multiple databases simultaneously
• Create search histories to re-execute

search strategies easily» ,
»

• Click on hypertext for related searches

No other software offers VIZION's ability to store, organize
and bookmark destinations with such ipse and power. Plus,
VIZION supports Telnet, FTP, Web browsers, Gopher and
most DOS and Windows'"operating systems.

Order now and research the world!

Just $995
Call toll free: 1-800-242-2233

Email: sales@sirsi.com~Web site: http://www.sirsi.com

siRsr
You need to reach the world. It needs to reach you.

1

Windows is a trademark of Microsoft Corporation.

■ Characteristics of the Vision

There are several unique characteristics of this vision for
cataloging for the electronic world. Cataloging records
exist with(in) electronic source files and are not separate
from them. The electronic catalog in essence is a collec-
tion of records with real-time links to the source files
themselves. For the system to generate a correct TEI
header for the MARC record, the system must also pos-
sess the capability of automatic verification and auto-

matic authority control. One of the important compo-
nents of cataloging in this model is the integration of
associative indexing found in the hypertext environ-
ment. When the document is marked up for storage and
presentation in electronic form, the text, as well as its

citations, is also marked up with hypertext nodes to be
used as indexing pointers. In this vision of future cata-

loging, cataloging and indexing are not two separate
steps, but one integral process done at the time of

markup editing; the markup language editor is the cata-
loger and the indexer. In effect, the three functions be-
come one. This process of markup/cataloging/indexing
can be decentralized, done by individuals in or outside
of an institution such as a cataloging department.

I What Does It Take to Get There?

Catalogers have been using electronic resources as the

prime avenue for updating their professional knowl-
edge for some time. Many cataloging tools are regularly
updated and posted on a Web site for free access, and
more will be so in the future. Catalogers have also util-
ized electronic resources as a tool for shared cataloging
and will continue to take full advantage of these fea-
tures.

The key to realizing this vision of the future organi-
zation of electronic resources is to integrate the tasks of

cataloging, indexing, and markup editing. In order to

keep up with the growth of electronic resources, greater
flexibility in traditional cataloging quality and stand-
ards must be implemented to improve the productivity.
This flexibility might seem to compromise current cata-
loging quality, but the benefit of such compromise will
be more records and speedier access. Associative index-
ing will become an integral part of cataloging knowl-

edge. Catalogers not only have to be comfortable with

using subject headings lists or classification systems,
they also will have to be comfortable with alternative

indexing structures, such as hypertext indexing and
electronic markup languages. The ability to use markup
languages, such as SGML or HTML, is essential for

catalogers to participate in the production process of
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electronic resources. Internet searching will become an

integral part of library research, as important as learning
to search OCLC or one's own online catalog.

Cataloging can no longer be a rigid process sepa-
rated from other methods of organization, but must
become an integral part of electronic authorship/editor-
ship. In practice, cataloging and markup editing should
be merged into one process. Catalogers will be involved
in the production and maintenance of electronic re-

sources on the Internet. People currently involved in

authoring and editing Internet resources will be in-
volved with organization as well. The converging vision
of organization in the electronic world represents an

integrated approach to production and organization of
electronic resources that moves catalogers from the side-
lines of the electronic world to the center stage.
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PACE: A Browsable

Graphical Interface
Jamshid Beheshti,

Valerie Large, and Mary Bialek

PACE (Public Access Catalogue Extension) is an alterna-
tive interface designed to enhance online catalogs. PACE
simulates images of books and library shelves to help users

browse through the catalog. PACE was tested in a college
library against a text-based, online public access catalog
(Best-Seller) in a real operational environment. The results
show that a simple browsable retrieval interface performed
as well as a second-generation OPAC in terms of retrieval
speed and search success. The overwhelming majority of
students, however, preferred the browsing capability of
PACE through the familiar metaphor of books and library
shelves to a text-based OPAC.

Today many information resources can be accessed

through the virtual library, including many online
public access catalogs (OPACs) with sophisticated

retrieval engines. Research shows, however, that novice
users encounter difficulties in interacting with these sys-
terns (Borgman 1986). Yee (1991) has summarized these

problems as finding appropriate subject terms, large
numbers of hits and failure to reduce the retrieval sets,
zero hits and failure to increase the retrieval sets, failure
to understand cataloging rules, and spelling and typo-
graphical errors. In addition, lack of understanding of

indexes, files, and basic database structure leads to the
use of articles, stop words, entering author's first name
before last name, and hyphenation problems. The in-

terface and retrieval systems can also be a source of

potential problems. Complex interfaces and the need
for training and relearning when used infrequently,
incomprehensible error and help messages, problems
associated with displaying records and difficulties with
Boolean logic have compounded the obstacles encoun-
tered by novice users. These restraints have prompted
one researcher to state that the second-generation
OPACs are "powerful and efficient but are dumb, pas-
sive systems which require resourceful, active, intelli-
gent human searchers to produce acceptable results"

(Hildreth 1989).

Suggested Solutions

To address the needs of end users and to alleviate the

mentioned difficulties, many researchers have con-

ducted experiments to enhance and improve OPACs. In

general, research in this area may be divided into two

broad categories: enhancing MARC records, and im

proving the retrieval engine and the interface. Many
researchers (Cochrane 1986, Drabenstott et al. 1990,
Chan 1990, Pejtersen 1989, Lawrence 1985) have demon-
strated the value of augmenting MARC records and the
online catalog with various schemes such as the inclu-
sion of the Dewey Decimal Classification (DDC) sched-
ules and relative indexes. Projects in Carnegie Mellon

University and other institutions have attempted to en-

hance bibliographic records by adding table of contents
of books (Greenwood 1989, Michalak 1990, Posey and
Erdmann 1986). The addition of new information to

MARC, however, can be very costly and unsuitable for
individual libraries.

Advancing the retrieval engine has involved rank-

ing of documents, weighting index terms and automatic

spell checking. Projects such as OKAPI (Online Keyword
Access to Public Information) have attempted to use

these techniques to build OPACs which do not require
any user training (Greenwood 1989) Other researchers
have strived to enhance the retrieval system by adding
visual interfaces which use icons, graphical user inter-
faces, hypertext links and multimedia to help end users.

Client/server architectures are used to take advantage
of the power of today's microcomputers to present users
with alternative interfaces. Kid's Catalog (Busey and
Doerr 1993), OASIS (Buckland et al. 1992), Multimedia
Visualizer (Lee 1991), the Science Library Catalog Project
(Borgman et al. 1995) and XOkapi (Hancock-Beaulieu
et.al. 1995) are just a few examples of these new inter-

faces. These OPACs are utilizing concepts that move
users closer to direct manipulation of objects or docu-
ments. Hildreth (1989) states that these OPACs are more
intuitive as the objects are manipulated directly "avoid-
ing previous layers of mental encoding/decoding and
indirect representation searchers are usually required to

pass through."
Although OPACs are gradually incorporating ob-

ject manipulation techniques and browsing capabilities,
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one study indicates that library patrons browse the actual
shelves even after consulting the online catalog (Markey
1984). The data from another study shows that between
30 percent and 45 percent of all searches which start from
the online catalog, regardless of type of search, are con-
eluded with browsing the library shelves (Hancock-
Beaulieu et al. 1990).

Browsing

Browsing is an integral part of human behavior. Many
life necessities are obtained by "browsing enormous,

ever-changing ranges of goods in a multiplicity of loca-
tions" (Poulter 1993). It can occur in individual books, at
library shelves, or in catalogs. Marchionini (1995) states
that browsing is a "natural and effective approach to

many types of information-seeking problems." Brows-
ing has gained much attention recently; Chang and Rice

(1993) have reviewed over one hundred publications to

arrive at a conceptual framework and a taxonomy for

browsing, and Marchionini (1995) has devoted one-third
of his recent book to this subject in an attempt to outline
design criteria for browsing in online systems.

Many OPACs offer both querying and browsing.
While querying involves exact keyword or phrase
matching by utilizing Boolean and proximity operators
and other features of an online system, browsing con-

sists of mainly scanning lists. Querying requires a large
amount of cognitive load, compelling users to devise
search strategies, conceptualize appropriate search

terms, cope with Boolean logic, and manage large or zero
number of hits. As more features are added to online

systems to increase their retrieval effectiveness, the cog-
nitive load on the user rises proportionally (Hancock-
Beaulieu et al. 1995). Browsing, however, requires a

"smaller cognitive load than analytical search strategies
do" (Marchionini 1995,103). It is easier to recognize infor-
mation presented in a familiar metaphor, such as brows-
able lists, than to recall it from memory (Borgman et al.

1995). In many situations, novice clients may use a combi-
nation of both search techniques (Belkin et al. 1993).

In an online environment, browsing is primarily
visual and is dependent on patterns and shapes presented
on the screen (Cove and Walsh 1988). Direct manipula-
tion is more important in browsing than other informa-

tion-seeking strategies "because it involves cognitive,
perceptual, and motor systems concurrently and con-

tinually" (Marchionini 1995).
One method of visualizing information is by simu-

lating physical entities such as books, shelves, and

physical layout of the library. The advantage of direct
simulation is that users are presented with familiar men

tal images with which they have had contact since child-
hood. This recognition of familiar environment allows
clients to "concentrate more cognitive resources" on the

information-seeking activity (Marchionini 1995). Bates
(1989) states that "creating a virtual physical layout on
the screen may make it easier for the searcher to think of

moving among familiar categories of resources in an

information retrieval system, in the same manner in

which they move among resources in the actual library."

■ Public Access Catalogue
Extension

Paul Saffo, a research fellow at the Institute for the
Future in Menlo Park, California, suggests that we are in

a state "between two revolutions—one of print, not quite
spent, and another of electronics, not quite underway"
(Wahlde and Schiller 1993). Online catalogs also need
this transitional state. In an attempt to bridge the gap
between the electronic information and "a heritage of
hundreds of years dealing with print" (Li 1991, 262), a
new browsable graphical interface has been designed.
Public Access Catalogue Extension (PACE) presents
MARC records in a simulated environment, mimicking
users' mental images of books and libraries, in an at-

tempt to reduce their cognitive burdens (Beheshti 1992).
PACE is designed to augment or extend the capabilities
of existing online systems, not to replace them. Users
should be able to choose between a traditional OPAC
interface or PACE or a combination of the two.

Simulation data are derived from the physical de-
scription of books, including number of pages and

height embedded in MARC records. This information is
used to generate an image of a book, the dimensions of
which are proportional to the actual size. The spine of
each book appears on the screen as a three-dimensional
image with call number and full or truncated title. Each
book is assigned a color using a hashing algorithm based
on the publisher and title in order to distinguish it from

adjoining books. About ten books are displayed on one

screen on a simulated shelf. Depending on their width

(number of pages), fewer or more books may appear on
the screen. A mouse is used for navigation, allowing the
user to click on the spine of a book so that a simulated
"title" page is displayed. This page contains the full title,
author, call number, publisher, publication date, and LC

subject headings derived from MARC record.
In the first phase of the PACE project, the basic

interface without a retrieval engine was designed. Two
different versions were created for testing the effective-
ness of the interface. The first version (PACE1) used
multishelf and single-shelf displays. It did not include
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any menus or navigational guides. The second version

(PACE2) provided users with both a menu and a shelf

display. The basic difference between the two versions
was in their approach in retrieving information; PACE1
relied on a purely sequential approach where users had
to move along the shelves in a linear fashion. PACE2 was
a hybrid system providing users with random access

points to the shelves. Both interfaces were tested against
a second-generation OPAC (NOTIS). The results of a

limited small-scale experiment indicated that users pre-
ferred the visual interface for accessing information to

searching a command-driven text-based OPAC. The re-

suits also showed the need for a navigational tool or
retrieval engine (Beheshti et al. 1994).

This is a report on the results of the second phase
of the project. During this phase, a browsable retrieval

engine was designed and added to the interface to pro-
duce a functional system. Since previous studies indi-

cate that typing, keyboarding, and spelling may pose
some problems for novice users (Solomon 1993, Conn-

away et al. 1995), PACE utilizes only a mouse for navi-

gation without any input from the keyboard. Five in-

dexes are created to facilitate retrieval: Titles, Authors,
Subjects, Classification, and Wordsfrom Titles. The first three

indexes or lists, as they are referred to in the interface,
are based on the information from MARC fields. Classi-

fication is the general Library of Congress Classification
scheme. Words from Titles is actually a KeyWord In Con-

text index (KWIC) generated from titles (figure 1).
Each list is presented alphabetically for users to

scroll through. To increase the speed of browsing, letters
of the alphabet appear at the top of the screen indicating
the first letter of a particular index (figure 2). While other
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PACE Bookshelf Screen

schemes for increasing browsing speed have been sug-
gested (see Allen 1993), it was decided that a simple
approach such as the use of the alphabetical division
would be sufficient for the purposes of this study. A
vertical scroll bar is then utilized to move up and down
the list. All the indexes or lists have the same interface
to maintain consistency (Shneiderman 1992). Once a

particular item has been chosen from any one of the five
indexes, the bookshelf appears on the screen with an

arrow indicating the selected book (figure 3). By clicking
the left mouse button on the spine of any book on the
shelf, a "title" page can be viewed (figure 4).
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Figure 4
PACE "Title-page" Screen

Testing PACE

Information-retrieval system testing and evaluation are

difficult and complex tasks, particularly in the context

of a new interface. Recently attempts have been made to

develop more effective methodologies than the tradi-
tional measures of recall and precision for testing sys-
terns. The focus of these new methodologies is on the
user as well as the retrieval mechanism. Meadow (1992)
suggests that the "most useful of the current measures

if the objective is overall assessment of an IR process" is
user evaluation. Tague and Schultz (1989) propose a

model based on "informativeness" that depends on

users' evaluations of the relevance of information in
their particular context. Other researchers also place
users at the center of any evaluation methodology for
assessing online catalogs (Hancock-Beaulieu et al.

1990). Shneiderman's (1992) "five measurable human
factors" rely on the user's evaluation of the system.
These factors include success rates in searching for

open-ended and closed questions, time to learn the
new system, speed of performance, rate of errors by
users, and satisfaction rates.

The main purpose for testing PACE is to determine
its effectiveness as an alternative interface for searching
online catalogs. Effectiveness has been defined in terms
of factors relating to the interaction between users and
OPACs. These factors, which have been mentioned in
the above studies and others (see Chen and Dhar 1991)
are:

1. contact time: The amount of time spent with the

system;

2. retrieval speed: The amount of time needed to

retrieve the first item of interest;
3. success: Success rate as judged by the user; and
4. perception: Usefulness, ease of use, and preference

for a particular interface.

Contact time and retrieval speed need additional

explanation. In information-retrieval research, the amount
of time users spend with a system has generally been

equated with retrieval performance. This quantity,
which we call contact time, may not be a reliable measure

by itself. Contact time may indicate retrieval speed—fast
systems or proficient users have lower contact times. On
the other hand, a high contact time may be the result of
a user's decision to continue an activity on the system,
such as browsing, and it may be a positive indicator of
the system's usefulness. Retrieval speed as defined here,
however, shows how fast the first item of interest may
be retrieved. The assumption is that users start searching
the catalog for a subject of interest. They locate one or

more items, examine them and if useful, they proceed to

browse the catalog for other relevant items. The faster

they can find that first item of interest, the more time

they have to browse for other relevant publications.
Once the first source of information has been discovered,
the decision to continue at the OPAC or at the shelf

depends on the user.

Success rate has been defined in terms of items
found during the search. Users may evaluate the results
of a search as positive, i.e., finding the required informa-
tion, negative, or undecided as to whether results are

useful. Perception consists of three measures: usefulness
of the system for a particular query, ease of use of the

system, and the user's preference for an interface. Each
factor is measured for two interfaces—PACE and a sec-

ond-generation OPAC, Best-Seller.

Methodology
The second phase of PACE was tested under realistic
operational conditions. Controlled experimentation can

be more rigid and strict than operational testing; how-
ever, the artificial nature of the search topic hinders its
usefulness. Under the experimental method, search que-
ries may not represent real information needs. End users

may not be able to judge reliably the relevance of search
results to their particular information needs. Since the
study of user behavior is a crucial aspect of this research,
operational testing was preferred. Therefore the tests
were conducted in "an operational environment, with
real users with real, live problems; a live database . ..

"

and a functional system (Robertson and Hancock-
Beaulieu 1992).
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Environment

Testing was conducted at Vanier College, an English-Ian-
guage community college offering pre-university
courses and career programs, with a total enrollment of
5,610 students. The library has a collection of 94,000
volumes and 500 periodicals and was recently auto-

mated by Best-Seller. OPAC terminals are available for
students and staff in the reference area of the library.
Best-Seller, which is based on SpeedWare fourth-gene-
ration language, has full retrieval capabilities including
Boolean and proximity operators, keyword searching,
and browsing features. Although it utilizes menus and
function keys in a bilingual environment, it is primarily
a command-driven system.

Database
The automated system at Vanier's library allows import-
ing and exporting of MARC records. With the aid of the

library and Best-Seller staff, the entire database consist-

ing of approximately 92,000 records was transferred to

a microcomputer. After initial clean-up, all the MARC
records were imported into PACE.

Subjects
The majority of students entering Vanier have com-

pleted grade eleven in local high schools. Library staff

provide bibliographic instructions through workshops
and simple exercises handed out at the beginning of the
school year in a required English course. According to

the staff, most students have a very limited knowledge
of libraries and are novice users of OPACs. For the

purposes of this study, these students may be classified
as non-subject-specialized end users (Meadow, Marchionini
and Cherry 1994).

Procedure
In early September 1994, pretesting of the procedure and
survey instrument was conducted. The actual testing
lasted about two weeks. Two research assistants were

situated in the reference area of the library where OPAC
terminals are located. As students approached the online
terminals to search the catalog, they were asked by one

of the research assistants if they were willing to partici-
pate in the study. They were then assigned randomly to

one of the two experimental groups; 95 searched PACE

and 56 searched Best-Seller for their particular informa-
tion needs. Since PACE is designed for browsing, assis-
tants were instructed to choose those students who were

not searching for exact known items such as materials
on reserve or reading lists.

Each student was interviewed before and after the

search by one of the two research assistants. A structured

interview schedule was used to record students' previous

online experience, library use habits, and demographic
data. Students then proceeded to conduct their searches
without any interference from assistants. Another struc-
tured interview schedule was used upon the completion
of the search to solicit students' evaluation of and com-

ments about the particular system they had used.

Although students in the Best-Seller group were

familiar with the system, almost all were novice search-
ers. Students in the PACE group were provided with
individual instructions, which on average lasted for
three minutes. In general, the learning curve for PACE
can be assumed to be negligible.

Since PACE is designed for browsing purposes,
research assistants attempted to choose mainly those
students who needed to conduct subject rather than
known-item searching. Some of the data in the original
samples, however, had to be eliminated from analysis. A
number of students in both groups were actually con-

ducting known-item searching, which research assis-
tants were unable to verify at the time of interviews. The
final counts for the two groups were 79 and 39 for PACE
and Best-Seller respectively, for a total of 118 students.

Results

Testing for similarities among experimental groups
Since many variables can influence the outcome of re-
trieval testing, it is imperative that the two experimental
groups do not significantly differ from each other. Gen-

der, program of study or discipline, year of study, first
language spoken, frequency of usage of computers, li-
braries, and OPACs were recorded for each student as

independent variables (see Borgman 1989). Table 1

shows summary data for all variables collected at the
time of interviews. Although there are some variations

between the two groups, results of statistical analyses
indicate that there are no significant differences in re-

gard to gender (%2 = 0.5187, df = 1, p = 0.4714), program
of study (x2 = 0.8661, df = 4, p = 0.9294), and first lan-

guage spoken (x2 = 1.5402, df = 2, p = 0.4630). Propor-
tionally, there are more second-year students in the Best-
Seller group than in the PACE group; however, this

difference is not statistically significant (x2 = 1.9275, df = 2,
p = 0.3815). Similarly, the variations in frequency of com-
puter usage (x2 = 2.1326, df = 2, p = 0.3443), library usage
(X2 = 0.7240, df = 2, p = 0.6963), and OPAC usage (x2 =

3.5708, df = 2, p = 0.1677) are not significant. The groups
were also comparable in their topic knowledge domains

prior to searches (x2 = 1.4076, df = 2, p = 0.4947).

Contact Time
The total amount of time each student spent searching
the catalog was recorded. Although times varied consid-
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Table 1
Similarities between Experimental Groups

PACE Best-Seller

Variables Categories No. % No. %

Gender Female 39 49 22 56

Male 40 51 17 44

Program of study humanities 11 14 4 10

social science 24 31 14 36

natural science 23 30 11 28

commerce 14 18 8 21

computer science 6 8 2 5

First language English 42 53 16 41

French 13 17 8 21

other 24 30 15 39

Year of study first 30 39 11 29

second 34 44 22 58

third or more 13 17 5 13

Computer use every day 20 25 5 13

few times/week 28 35 16 43

seldom 31 39 16 43

Library use every day 13 17 5 18

few times/week 41 52 12 43

seldom 25 32 11 39

OPAC use every day 6 8 2 5

few times/week 32 43 10 27

seldom 36 49 25 68

Topic knowledge a lot 14 18 4 11

some 48 61 27 71

none 17 22 7 18

erably for different students, only one outlier had to be
excluded from the analysis. T-test indicates that there is
no significant difference between the two groups (t =
0.65, df = 107, p = 0.520). As table 2 shows, the average
times spent by students in the Best-Seller group are

marginally lower than the PACE group.
As figure 5 demonstrates, up to 63 percent of stu-

dents in the Best-Seller group finished their searches
within five minutes, while 46 percent of PACE group
completed their searches within the same amount of
time. After eight minutes, however, up to 80 percent of
PACE group had stopped their searches, while only 71

percent of students in Best-Seller group had achieved

their objectives. In general, students using Best-Seller
had faster initial contact times than other students.

Retrieval Speed
Contact time may be interpreted in two different ways;
users' frustration with the system and the inability to

find useful information, or users' satisfaction with the

system and the willingness to browse more than may be

necessary for a specific search. Since either interpreta-
tion is valid, a better measure of the system performance
and user satisfaction may be the time required to dis-
cover the very first call number or book. This time was

also recorded by the research assistants, but not for all
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Table 2
Contact Times and Retrieval Speeds

Contact Time (minutes)

Group n Mean s.d. Median Mode

PACE 71 6.2 4.6 5.2 5.3

Best-Seller 38 5.6 5.2 3.3 1.2

Retrieval Speed (minutes)

PACE 67 2.7 1.7 2.3 1.4

Best-Seller 26 2.4 2.2 1.3 1.0

Cumulative freq. %
100

Cumulative freq. %
100
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Figure 5
Contact time

the students. As table 2 shows, the average times for

finding the first book are similar for both groups (t =
0.79, df = 91, p = 0.429). As figure 6 demonstrates, while

up to 77 percent of students in the Best-Seller group were
able to detect the first item of interest within three min-

utes, 64 percent of students in the PACE group were in

this category. After five minutes, however, almost all the
students in the two experimental groups had discovered
the first title. It should be noted that students in the
Best-Seller group had access to all the features of a

powerful retrieval engine, such as Boolean and proxim-
ity operators, truncation, masking, and keyword search-

ing in any field. PACE group was confined to using a

mouse to browse relatively long lists and did not have

access to a keyboard or all of the features of Best-Seller.
Yet it is surprising that the majority of students in the

latter group found their first book within three minutes,
and their retrieval speed was not significantly different
from the Best-Seller group.
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Retrieval speed

Success Rate
Students' success rate in finding materials for their in-
formation needs did not vary significantly between

groups (x2 = 0.1039, df = 2, p = 0.9494). About 67 percent
of PACE group and 64 percent of Best-Seller group found
materials pertinent to their needs (table 3).

Perceptions
Students' reactions were generally favorable toward
both interfaces and they were perceived to be "very
useful" or "useful," with no significant difference be-

tween the experimental groups (x2 = 0.0957, df = 2, p =

0.9533).
Other factors measured to represent perceptions set

PACE apart from Best-Seller. The two groups found the

PACs easy to use. The PACE group, however, found this

interface significantly easier to use (x2 = 12.1093, df = 2,
p = 0.0024). While only 42 percent of students in the

Best-Seller group found their interface very easy to use,

69 percent decided that PACE had a very easy interface.
At the other end of scale, while 18 percent of Best-Seller
group found that interface not easy to use, only 3 percent
of students in the PACE group were in this category.
Other variables measured in this study do not have any
significant effects on "ease of use" variable (p>0.05).

Perhaps the most important factor in choosing an

interface for OPACs is users' preference. Students in the
PACE group were asked about their preference for an
interface. Since these students had already some experi-
ence with the Best-Seller interface, they could compare
the two systems. An overwhelming majority (81 percent)
chose PACE, with only 13 percent preferring Best-Seller
and 6 percent undecided.

User Preference
An open-ended question was asked to solicit students'

opinions about the experimental interface. Of those who
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Table 3
Success Rate and Perception

PACE Best-Seller

Variables Categories No. % No. o//o

Success rate find information 53 67 25 64

did not find 13 17 7 18

not sure 13 17 7 18

Usefulness very useful 36 48 18 46

useful 29 39 15 39

neutral/not useful 10 13 6 15

Ease of use very easy 53 69 16 42

easy 22 29 15 40

neutral/difficult 2 3 7 18

Preference prefer this system 63 81 10 13

don't know 5 6

volunteered their comments, all suggested that graphics
and color were the best features of PACE. Students en-

joyed the tidy and uncluttered screens of PACE, and over
95 percent liked the simulated bookshelves. Other posi-
tive comments involved the speed of the interface (84
percent), browsing the lists (75 percent), and the use of
the mouse (73 percent). Students' preference for GUI-
like features of PACE seems to conform with the results
of another recent study on OPACs (Zorn and Marshall

1995). Some students indicated their preference for key-
boarding rather than using only the mouse for searching
PACE.

The look of the interface was not the only factor
which determined user preference. Within the PACE

group, preference was also closely associated with how

easy (x2 = 8.0422, df = 1, p = 0.0046) and how useful (x2

= 4.1480, df = 1, p = 0.0417) students found that inter-
face. Ten students did not prefer PACE to Best-Seller, yet
nine found the interface very easy or easy to use. Prefer-
ence is not dependent on other variables such as gender,
topic knowledge domain, first language spoken, com-
puter, OPAC, or library usage and year of study (p>0.05).

Discussion and Conclusion

PACE is designed to provide an additional option for
novice users of online catalogs. In a real operational
environment, PACE was tested against a traditional

command-driven text-based OPAC. Four retrieval meas-
ures were chosen to test PACE: contact time—the
amount of time a user spends with the system; retrieval
speed—the amount of time needed to retrieve the first
item of interest; success rate—user's success in retriev-

ing the needed information; and perception—user's per-
ception of the interface.

The results of this research show that when novice
users are conducting subject searching in an online cata-

log, they can use a browsable graphical interface as

effectively as a command-driven text-based system. No
significant differences are observed between the two

systems in terms of contact times and retrieval speeds.
Although students in PACE groups were limited to us-

ing a mouse and did not have access to all the features
of a second-generation OPAC —Boolean and proximity
operators, keyword searching, etc.—they performed as

well as the students in the Best-Seller group. The simple
alphabetical scheme for browsing is an efficient ap-
proach for finding information. In fact, the mean contact
time for the PACE group is slightly lower than the mean

search time for another experimental interface with lim-
ited number of entries (Allen 1993). Success rate of stu-
dents in retrieving the desired information was also
similar between PACE and Best-Seller groups.

One of the most interesting results of this research
is the overwhelming users' preference for a visual inter-
face over a command-driven text-based system. Over 80
percent of students in the PACE group preferred it to
Best-Seller. Perhaps, as Marchionini has suggested, stu-
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dents like browsing the simple lists provided in PACE
because it requires a "smaller cognitive load" than using
commands and other features of a traditional retrieval

engine. Students found the simulated images of books
and bookshelves in PACE intriguing and easy to browse

through, as it is more intuitive to recognize information
in a familiar metaphor than to recall it from memory. The

cognitive burden imposed by PACE is far less than that
of other systems. These results show that simulated

images of books and bookshelves in conjunction with a

simple browsable retrieval interface can provide a pow-
erful search tool for novice users of OPACs.

Students' comments indicate the need for faster
access mechanism for searching PACE. In the last phase
of this project, which is currently in progress, a key-
boarding feature is added to the retrieval system to

increase the speed of access. A hyperlink system is also

implemented to join the Library of Congress subject
headings in the simulated title pages to facilitate more

effective browsing mechanisms (Meadow, Marchionini,
and Cherry 1994; Hildreth 1995).

It is hoped that eventually dynamic movements

could be incorporated into PACE to create a nonimmer-
sive virtual reality library environment.
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Notes

1. It should be noted that the interface has undergone
many revisions based on formal and informal feedbacks from
the subjects in the first phase of the study and participants in

different conferences where PACE was demonstrated. The con-
ferences include:

2. The Feasibility of a Browsable Interface for Online Catalogs.
American Society for Information Science 57th Annual Meet-

ing, October 17-20, 1994. Alexandria, Va.
3. The First PACE Towards a Virtual Reality Library. Cana-

dian Library Association 49th Annual Conference, June 14-18,
1994. Vancouver, B.C.

4. Testing a Browsable Interface. Canadian Association for

Information Science 22nd Annual Conference, 25-27 May,
1994, Montreal, Quebec.

5. Public Access Catalogue Extension. American Society for
Information Science 56th Annual Meeting, October 25-28,
1993, Columbus, Ohio.
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At the Threshold of a Library Network Farooq A. Khalid

The Arabian GulfLibraries stand poised at the threshold
of networking, which promises the sharing of resources
through cooperation and provides the individual library
with greater access to resources. Several libraries in the

Gulf region have acquired sophisticated systems and
there is a great potential to develop library networks.
This paper highlights both the benefits and the problems
associated with networking in libraries and discusses
the circumstances that are forcing several information
centers in the Gulf region to begin thinking seriously
about library networking. The paper will briefly describe
the development of an important networking tool, the

Union List ofScientific and Technical Periodicals in the

GulfRegion, and its current status and should serve as

a springboard for further discussions related to library
networks in the Gulf.

The control of knowledge is the crux of tomorrow's worldwide
struggle for power in every human institution. AlvinToffier

The past two decades have witnessed the formation
of many library networks such as OCLC (Online
Computer Library Center), RLIN (Research Li-

braries Information Network), WLN (Western Library
Network), and many others. The developments in ma-

chine-readable standards for cataloging (MARC), com-
puting, telecommunications, and the information indus-

try have made it easier to develop cooperative programs
such as library networks. The essence of this paper vis-
a-vis library networks can be captured by two terms:

symbiosis and synergism. Webster's defines symbiosis as a

mutual cooperation between persons and groups in a

society, especially when ecological interdependence is

involved, and synergism as the cooperative action of
discrete agencies (as drugs or muscles) such that the
total effect is greater than the sum of the two or more

effects taken independently. 1

In order to benefit from library networks, network
members must lose some independence as they must

conform to the conditions laid out in the network con-

tract. However, the advantages of networking far out-

weigh the disadvantages.

"group of individuals or organizations that are intercon-
nected to form a system to accomplish some specified
goal. This linkage must include a communications

mechanism, and many networks exist for the express
purpose of facilitating certain types of communication

among members."
2

Joseph Becker suggests that "when two or more

libraries engage formally in a common pattern of infor-
mation exchange, through communications, for some

functionally interdependent purpose, we have a library
network."3

Becker's definition is well suited to the context of
this paper, as it is applicable to the emerging concept of
library network in the Gulf region.

Components of a Library Network

Computer technology, communication technology, and
information technology are necessary for the existence
of library networks. The library network itself can be
seen to have three dimensions: the network topology, the
governing models, and the resource-sharing modules

(see figure 1).

Computer
Technology

Figure 1
Three Dimensional Model of Library Networks

■ Definitions

In the literature one comes across several definitions of

library networks. Susan Martin defines a network as a

Farooq A. Khalid is Manager, Automated Information Sys-
terns Group, National Scientific and Technical Information
Center, Kuwait Institute for Scientific Research.
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Figure 2

Topology of library networks as described by Williams and Flynn can be of the following types: (A) totally centralized (star) networks; (B) totally
decentralized networks; (C) distributed centralized networks; (D) hierarchical networks.4

Network Topology

While this paper focuses on the functions, activities, and
resources libraries share through cooperation, it is nev-
ertheless important to understand the different struc-
tural models, as the network topology dictates to a large
extent the manner in which networks perform (see fig-
ure 2).

Governing Models

Carlile mentions the following models for governing
library networks: (1) governmental, (2) quasigovern-
mental, (3) membership under legal charter, and (4)
unincorporated associations and cooperatives. 5

In the case of the Gulf libraries network, the
nature of the legal foundation of the network would
have to be worked out to give the governing body the

authority and the funds to carry out its mandate. In-
formal agreements as in unincorporated associations
will not be effective and most likely will result in
failure.

Resource Sharing

The essence of library networking lies in resource

sharing through cooperative collection development,
interlibrary loan, and document delivery policies that
have been necessitated by prevailing conditions.

Doughtery say that "in an effort to continue to provide
access to the printed sources that still comprise the
essential corpus of the world's scientific, humanis-
tic, and social science literature, libraries have im-

plicitly or explicitly endorsed resource sharing con-

cepts." 6

Why Should Gulf Libraries Network?

The limitation of financial resources coupled with the

proliferation of information has placed library managers
on the horns of a dilemma. This situation has forced

many libraries throughout the world to look toward

cooperative resource sharing through networking. The
same is probably true for the libraries in the Gulf states,
but because of poor standards and lack of cooperation,
until now the formation of effective library networks in
the Gulf has not been possible. The few networking
success stories can be attributed to the persons involved
rather than to the presence of a system.

In spite of the fact that today we in the Gulf can
access a myriad of databases via online services and the
Internet, indigenous materials of the Gulf states in the
Arabic language remain elusive. To date there exists no

bibliographic utility of Arabic materials within the Gulf
countries; because there are no standards for cataloging
Arabic materials, everyone duplicates the cataloging ef-
fort, producing records that are not shareable. From a

networking viewpoint this is an exercise in futility.
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The need for the development of bibliographic stand-
ards for Arabic materials is recognized by all, but a
formal forum to tackle this problem has yet to be
created.

Groen mentions that networks arise because the

participating librarians understand that the individual

library can no longer be self-sufficient. According to

Groen, the most important and obvious ways in which
to cooperate are through:

1. the development of an interlibrary loan or docu-
ment delivery network;

2. the development of shared databases;
3. a cooperative sharing of expertise in answering

users' reference questions;
4. the actual sharing of staff;
5. cooperative cataloging;
6. cooperative book and journal acquisitions pro-

grams; and
7. cooperation in the exchange of duplicate materi-

als. 7

In the case of the Gulf libraries, one could add the

cooperation in the building of bibliographic standards
and tools for Arabic materials.

The time is certainly ripe for networking in the

Gulf, for the following reasons:

■ We are all aware of the importance of standards
and many libraries are implementing them in some

form or another.
■ Some major libraries in each of the Gulf countries
have acquired sophisticated systems (VTLS being
one of them) that will allow them to follow stand-
ards for bibliographic creations, holdings formats
for serials, and the creation of authority files for

subjects and names.

■ The systems acquired also allow the creation of
union catalogs.

■ Gulf libraries now have a core group of experi-
enced, qualified staff members.

■ Dwindling financial resources are forcing us to

look at networking alternatives.
■ Whereas we can access materials published inter-

nationally, little accessibility to indigenous materi-
als in Arabic exists.

■ The progress in communications technology (e.g.,
the Internet) and the development of standard pro-
tocols (e.g., TCP/IP and Z39.50) have put network-
ing within the reach of Gulf libraries.8

■ Acceptance by the Library of Congress of the Ara-
bic character set developed by the Research Librar-
ies Group (RLG) (a project that was funded by the
Kuwait Foundation for the Advancement of Sci-

ence) will both serve as a standard for building

Arabic databases and allow access to RLIN as a

utility, a rich source of cataloged Arabic mate-

rial. 9

Most important, it must be realized that no one

organization can forge ahead without the others. Net-

working is a joint venture and needs the cooperation of

everyone involved.

I Factors Responsible for the
Success of Library Networks

Technological developments in informatics aside, the
success of library networks can be viewed as dependent
on the development from both the bottom-up and top-
down processes. If the political will exists (at the top) but
the basic technical processes do not (e.g., compliance
with standards for cataloging, procedures for handling
interlibrary loan and document delivery), the network
will not be built. On the other hand, if the operational
processes (at the bottom) are in place but the will among
the decision makers is missing, then, too, the network
will not see the light of the day (see figure 3).

Political Will
Financial Support
Policies

Compliance to Standards
Clear Work Flow

Figure 3
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Other Factors: Interdependence,
Timeliness, Cost-Effectiveness,
Currency, Reliability

Other factors that influence the success or failure of

library networks are:

Interdependence

Libraries join networks in order to increase their infor-
mation base. Consequently, libraries with diverse collec-
tions but similar goals are better suited to network.

Although specialization through shared collection de-

velopment programs can ensure the enrichment of the
information base, it also increases the level of interde-

pendence of the members. The state of interdependence
should not be jeopardized at any cost, because if it is, the
network will fail.

Timeliness

Information exchange between libraries should take

place in a timely manner. Delays can impair the effec-
tiveness of the information if not render it totally useless.
Through efficient workflow and improved methods and

procedures, the viability of information exchanged be-
tween libraries can be guaranteed, which in turn will
result in the success of the network.

Cost-Effectiveness

Whereas charging for a network service can deter its
abuse, the charge must be reasonable or members will
seek alternative solutions or services at the expense of
the network.

Currency

Each member needs to maintain its part of the collection
and its databases so that members can depend on the

currency of the information available. Decisions based
on outdated information will impact the integrity of the
network and could result in its failure.

Reliability

The systems (including the means of communication,
computer hardware, software, and database) should be
well maintained and managed with reliable backups,
and recovery and restart procedures. Frequent unavail-
ability of even the most sophisticated system will result
in the failure of the network.

I Hindsight:
The Union Catalog Project

As far back as 1976, The National Scientific and Technical
Information Center (NSTIC) of the Kuwait Institute for
Scientific Research (KISR) embarked on a project to pub-
lish a union list of scientific and technical periodicals in
Kuwait representing thirteen libraries.

The idea behind this effort was to identify the

periodical holdings of all the major libraries in Kuwait
so that the process of resource sharing could begin. The
success of the union list in Kuwait encouraged NSTIC to

include periodical holdings from major libraries in the
Gulf. As a result, in 1977 a regional union list was pub-
lished that included eleven libraries and twelve
branches from Iraq and three libraries with twenty
branches from Saudi Arabia and encompassed twenty-
eight subject categories. In 1980 NSTIC also undertook
the publishing of a union list of Arabic periodicals in
Kuwait.

In 1980 the regional union list was expanded to

include sixteen libraries from Kuwait and a library from
the United Arab Emirates. In 1983 the Regional Union
List was published in a COM (computer output on mi-

crofilm) format.
It was realized that an online database of the re-

gional union list would be effective and more meaning-
ful if the data were in the MARC format. This sentiment
is reflected in the concluding remarks of Howard's arti-
cle titled The Future of the Union Catalog in which he states
"the main thrust of standardization is to permit sharing
and cooperation among libraries. The purpose of coop-
eration is to facilitate the connection of person and infor-
mation. It is hoped that the new NUC will be a useful
medium for that connection." 10 To this end, NSTIC
started to convert the entire union catalog of serials
database conforming to MARC.

Having lost everything in the invasion of Kuwait,
NSTIC started from scratch, and to date it has developed
a union catalog of journal holdings of Kuwait University,
Kuwait Fund, and the Arab Planning Institute in MARC
format.

Observations Related to the Union List Project

Listed below are some observations related to the devel-

opment of the regional union list of scientific and tech-
nical periodicals carried out by NSTIC.

■ In the years that the union list was published, the
entire responsibility was borne by NSTIC. The

greatest degree of cooperation offered by the par-
ticipating libraries lay in making their catalogs
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Milestones of the Union Catalogs Project in NSTIC
1976

1977

1977

1978

1980

1980

1981

1981

1983

1983-

1992-

■1992

present

Union List of scientific and technical periodicals in Kuwait libraries and approximately
2,180 journal titles published jointly by NSTIC and Kuwait University (KU).
Regional Union List (Including thirteen libraries from Kuwait, eleven from Iraq, and three

from Saudi Arabia and twenty-eight subject categories in the fields of science and technology)
published jointly between NSTIC and KU. KU contributed half of the printing costs.

Updated Kuwait Union List of scientific and technical periodicals.

Updated Kuwait Union List of scientific and technical periodicals.

Kuwait Union List of Scientific and Technical Arabic Periodicals representing ten libraries

and approximately 600 titles. Published by NSTIC.

Regional Union List (English) expanded to sixteen libraries from Kuwait and one library
from the UAE. The list had approximately 7,888 journal titles.

National Book Catalog (including eight libraries and approximately 50,096 book titles).

Updated Arabic Union List to include holdings of twelve libraries from Kuwait.

The list had approximately 700 titles.

Regional Union List (English) updated and converted to COM (computer output
on microfiche) format.

Converted all Kuwait journal titles to MARC format.

Union Database of Journal titles of NSTIC, Kuwait University, Kuwait Fund, and Arab

Planning Institute in MARC format for approximately 5,000 titles.

available for NSTIC data-capturing staff. Kuwait

University offered to pay half the printing costs

one time.
■ Even after many years of use, no formal cooperative
interlibrary loan policy emerged, which should have

been a natural consequence of the product.
■ It was initially expected (perhaps prematurely)
that eventually every participating library would
start to code its own updates, leaving NSTIC to

collate, sort, and update the database; however, no
formal decentralized updating methodology has

been agreed upon.
■ Some document delivery (e.g., photocopying of ar-
tides) was exchanged between libraries, but again
no concerted effort was made to follow up and

formalize the procedures, thereby undermining the
reliability of the document delivery procedures.

■ No attempt was made to develop a system for even
a token charge, thus leaving the system open for

abuse, as well as placing excessive burden on the
net provider.

■ One participating library from the region re-

quested the entire database from NSTIC and then

published it as one of its own products without

giving due credit, which undermined NSTIC's
role. Infringing on intellectual property certainly
makes organizations wary of cooperation. In any
future cooperative program, compliance with

copyright laws would be required to avoid repeti-
tion of this type of infringement.

■ As the developer and producer of the union list
database, NSTIC for its part could have been better

organized, making the project a greater success

(see sidebar above).
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Concluding Remarks

Networks arise when individual libraries realize that

they can no longer be self-sufficient. The underlying
assumption of a library network is that all the members
will share their resources and use the network. Coopera-
tion is the key word. Without it, the network will fail.

The issue of access versus acquisitions pops up
when networks are discussed. Ideally every library
would like to acquire all its information needs, but be-
cause of the explosion of information and limited re-

sources, library networking appears to be the only prac-
tical solution available.

The libraries in the Gulf should grab this opportu-
nity and not delay in their decision to network. The
climate is right. Communication technology, standards,
and protocols are in place, and computer systems and

bibliographic databases exist. The next logical step for
the Gulf libraries is to create a formal library network.
The effectiveness with which networks can be estab-
lished depends on everyone involved—technocrats, ad-

ministrators, and individual librarians. The fruits of syn-
ergy are waiting to be realized.
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COMMUNICATIONS

Digital Imaging
on a Shoestring:
A Primer for
Librarians

Susan AIden

In April 1994 Cline Library at Northern Ari-
zona University (NAU) receivedfundingfor
a pilot project to establish a database ofdigit-
ized original photographs, manuscripts, and
maps from the Special Collections and Ar-
chives Department. Materials were selected

for digitizing to support curriculum and in-
structional needs offour NAUfacidty whose
classes were broadcast to distance sites state-
wide during Fall 1995. PCsfor accessing the

image database were installed atfour distance
sites, and library staff at these sites were

trained in the use of Netscape for database
access and navigation. The pilot project has
provided an opportunity for close collabora-
tion of library staff with other NAU staff
ivorking in the areas of distance education,
instructional technology, and netxvork com-
munications.

Why Digitize?
Thousands of institutions world-
wide are committing substantial re-
sources to digitizing collections. Is
it worth it? What are the benefits? A

primary benefit is to provide re-

Susan Alden is Records Retention and
Information Technology Manager, State of

Washington, Office of the Secretary of

State, Archives and Records Management
Division, 1120 Washington St. SE Olym-
pia, WA 98504-0238. At the time of the

project, the author was Program Coordina-
tor at Cline Library, Special Collections and
Archives Department, Northern Arizona

University. The author wishes to thank T. G.
McFadden for his editorial assistance in

preparing this article and Tamara Lopez for
her continuing inspiration and creativity
throughout the imaging project.

mote access to library and archival
materials. Online catalogs identify
and provide references to material.

Image databases provide access to

digital representations of the mate-

rials themselves, a distinct advan-

tage to the user. 1 Because in the digi-
tal world, preservation and access

become synonymous, a second im-

portant benefit of digital technology
is that it provides a preservation for-
mat that supplements traditional

preservation practices. The Commis-
sion on Preservation and Access de-
fines preservation as "the provision
of access to knowledge recorded on a

multitude of media as far into the
future as possible."2

Northern Arizona University
has been given a specific mission by
the Arizona Board of Regents: to

serve the communities of rural Ari-
zona by making its resources avail-
able to them using appropriate
technology. The Special Collections
and Archives Department at Cline
Library houses a photograph col-
lection of 700,000 images, a manu-

script collection of 3 million docu-

ments and a map collection of 1,300
documents. These collections de-

pict the history and development of
the Colorado Plateau from prehis-
tory to present and contain materi-

als related to forestry, ranching,
mining, geology, archaeology, Na-
tive American traditions, urban set-

tlement and growth, tourism, and
recreation. All materials at Special
Collections and Archives are non-

circulating. For place-bound stu-

dents at over fifty NAU distance

sites around Arizona, these materi-
als remain inaccessible due to geo-
graphic distance.

Critical Decisions
To Be Made

Many important decisions need to

be made before establishing an im-

age database. Those decisions will

affect how the database is accessed
and navigated by local and remote

users, who those users will be, and
the future viability of the database
as technologies change.

Academic Support
Will the database benefit a broad

range of academic departments or

only a few? Will faculty have an

interest in using the image database
as an instructional tool? Will they
need assistance incorporating it

into the curriculum? New technolo-

gies are embraced more whole-

heartedly by some faculty than oth-
ers, depending on teaching
methods, the nature of the disci-

pline being taught, and personal
preferences.

Funding
How much is needed and from
what source? Creating an image
database can be very costly, de-

pending on the technologies you
choose and the level of technical

support your institution provides.
Our pilot project was funded by the
university. We're investigating
grant sources for future funding.

Technologies
What kinds are most appropriate
for your institution? Will all compo-
nents be compatible? Who will train

your staff to use them? Even in-

house technical support staff may
not be familiar with imaging tech-

nologies.

Data Standards

Which file formats are most appro-
priate for your data? Should data
files be compressed? Which com-

pression method is best? It is vital
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to select data standards that not

only are widely used now but are

likely to be supported by future

technologies.

Indexing and Retrieval

Database users depend completely
on effective indexing and a good
search engine to navigate your im-

age database. Will you fully catalog
materials or provide more brief de-

scriptive records? Will you describe
materials at the collection or item
level?

Security
Ease of access to your database is
both its strength and its liability.
Anything on the Internet can be
downloaded by people with the

technology and skills.

Copyright
Your institution could be legally li-
able for making resources Internet-
accessible if you do not hold the

copyright or if the resources are not

in the public domain as defined by
copyright law.

The Pilot Imaging
Project at Cline Library

Two databases of digitized materi-
als have been created during the

pilot project: an archival database
with controlled, local access and a

browsing database on the World
Wide Web. The archival database
resides on a local hard drive and
consists of catalog records in MARC
format with associated high-resolu-
tion image files. The catalog records
were created using software devel-

oped by a volunteer programmer
working on the project. Image files

were created by scanning materials
at 600 pixels per inch (ppi) using an

Arcus II color flatbed scanner. Im-

age files in the archival database are
stored in TIFF (Tagged Image File

Format) format using LZW, a

lossless compression method that
does not degrade the image when
the file is decompressed. We devel-

oped our imaging and database
maintenance procedures by com-

bining expertise from local imaging
and systems people with a great
deal of on-site experimentation.

Both catalog records and image
files are modified for display in the

browsing database on the Web. The
software used to created the archi-
val database strips the numeric
MARC tags from the catalog record,
displaying simple field names to

describe the data. The software con-
verts the catalog records to hy-
pertext markup language (HTML)
format and embeds links to associ-
ated image files. Image files are con-
verted to low resolution (72 ppi)
and GIF (Graphic Image File) for-
mat for Web display using Adobe

Photoshop software. Adobe Pho-

toshop is also used for image en-

hancement.
File format conversion can de-

grade image quality. Photographs
with good tonal contrast generally
produce good-quality scans, but

images with flat tonal range and
those that are underexposed or

overexposed often require substan-
tial enhancement for Web display.
Digital images of maps and manu-

scripts generally require some re-

working to highlight text and mini-
mize the effect of textured

backgrounds.
We kept the imaging project

technology as simple as possible.
Rather than purchasing state-of-
the-art equipment and software, we
selected well-established technolo-

gies with proven performance, sup-
plementing the basic configuration
with the extra power and speed re-

quired to process an imaging work

flow efficiently. The main expense
beyond the basic equipment was
the additional storage capacity re-

quired for the archival database. We

purchased a 10 gigabyte hard drive

initially and found we needed an

additional 10 gigabytes within the
first year.

The image database uses

Glimpse search software, devel-

oped at the University of Arizona
and modified for project use by
Computing Technology Services
staff at NAU. Glimpse accommo-

dates Boolean and wildcard key-
word searching and has an optional
form-based interface that allows the
user to make temporary changes to
several defaults: case sensitivity,
the number of misspellings al-
lowed, the maximum number of
files returned, and the maximum
number of matches per file. The
search query result consists of
document titles with hot links to the

corresponding catalog records.
At the beginning of the project

we initiated discussions with fac-

ulty teaching in disciplines that are
a focus of the Special Collections
and Archives Department, includ-
ing the Colorado Plateau and the

history of the Southwest. We also
met with faculty who were active in
the use of instructional technology
in the classroom. For this pilot proj-
ect we worked closely with four fac-
ulty members whose classes were

broadcast statewide via interactive
television on selection of materials
for digitizing to support their cur-
riculum and instructional needs.
All participating faculty members
were trained in access and naviga-
tion of the database using the

Netscape browser.
The database currently consists

of about 700 catalog records with
associated image files. Digitized
portions of collections with signifi-
cant research value are being added
to the image database, which will
reach 1,000 catalog records within
the next six months. Cline Library's
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online catalog will contain sum-

mary catalog records for digitized
collections, with a hot link to the

image database on the Web.
The image database resides on

the World Wide Web at http: / / www.
nau.edu/-cline/speccoll/imagedb
.html.

Some Things
We've Learned

Pilot projects are a wonderful op-
portunity to learn by doing. We've
faced many decisions in technical
areas that we didn't know even ex-

isted before beginning the project.
Here are some ideas to make your
learning curve less steep.

Network with Others

Speak with others who have digit-
ized collections to find out what
their experiences have been. You
can join an Internet discussion

group or form a regional focus

group. The Arizona State Imaging
Network is composed of academic
and cultural institutions in the

process of digitizing collections or

considering digitization projects.
We have a wonderful exchange of
information and learn a great deal
from each other. You can also hire a

consultant to help you define the

specifics of your database project.
Keep the following guidelines in
mind when you're planning your
project:

Start Small

Keep it small and simple until

you've assessed how it's working.
It's much easier to make revisions
with a limited number of records in

your database.

Establish a Timetable, but
Expect the Unexpected!
Pilot projects that use emerging
technologies are by their nature un-
predictable. We've worked through
each challenge using teamwork,
networking, and systematic prob-
lem solving.

Ensure That Your Project Has
Adequate Systems Support
In most institutions systems sup-
port people are overextended, try-
ing to keep everyone's PC working.
We relied on in-house systems staff
for installation, configuration, and
maintenance of the imaging project
equipment, and they have done an

excellent job of providing support.
It is best to have a systems support
person working directly with your
project. However, in order to ad-
dress the specific needs and chal-

lenges that arise from the complexi-
ties of imaging equipment and

software, the scanning process, and
the maintenance and storage of

large image files, be sure your pro-
ject also has the administrative sup-
port to make it a high priority.

Develop Methods to Assess
What's Working
This involves examining the proce-
dures used to create and to access the

database. Survey remote users and

get their comments on how data-

base access and navigation is work-

ing for them.

Be Willing to Change How

You're Doing Things
It may have seemed like a great idea
when the project began, but is it

working now? Continually reassess

your methods. We've changed
some procedures four or five times.

The way we do things now reflects
what we've learned.

Think in the Future Sense

How will this database be accessed
and navigated in the future? Your
online data will need to be migrated
to future systems, with different
search software and storage de-
vices. What provisions have you
made for future data migration?

Trust in the
Process of Teamwork

We began the imaging project with
a $15,000 budget for in-house

equipment, including the imaging
workstation, scanner, and storage
devices for the local and remote sys-
terns. None of us had previous ex-

perience with any aspect of imag-
ing. We knew what we wanted to

accomplish, but not how to do it. We
worked through the uncertainty by
trusting the process of teamwork.
Our team has included not only
staff at Cline Library but people in
other departments and at other in-
stitutions who provided the skills
and information we needed to

make many critical decisions. We
found that people were quite will-
ing to share their time and expertise
and became as enthusiastic about
the project as we were. These re-

sources are available to your insti-
tution as well. The Cline Library
staff encourage colleagues to con-

sider digitizing selected collections
for Internet access—you really don't
need grant money to do it!
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Local Holdings
Searching in ISI®
CD-ROM Databases

Charles F. Priore, Jr.,
and Bryn Geffert

Rationale

St. Olaf College is proud of its chem-
istry department, graduating more

chemistry majors during the last
decade than any other four-year lib-
eral arts college in the United States.
Given the number of chemistry ma-
jors and the amount of chemical re-
search conducted at St. Olaf, it is not
surprising that Chemistry Citation
Index® (CCI)—published by the In-
stitute for Scientific Information

(ISI) and one of the primary indices
to chemistry journals—receives heavy
use. Students, ranging from upper-
classmen assisting their professors

Charles F. Priore, Jr., is Associate Librar-
ian (Natural Sciences), St. Olaf College
and Carleton College, Northfield, Minne-
sota. Bryn Geffert is Assistant Professor
(Reference and Bibliographic Instruction

Librarian), St. Olaf College.

with original research to under-
classmen just beginning to explore
the chemical literature, rely heavily
upon this index.

The St. Olaf Science Library sub-
scribes to only a small portion of the
many journals indexed by CCI. Stu-
dents and faculty who need exhaus-
tive searches of the chemical litera-
ture find CCI invaluable and can

use Minitex, the library network
funded by the state of Minnesota, to
obtain articles not available in-
house. But for chemistry students

just beginning to familiarize them-
selves with the literature, CCI can
be a frustrating product when only
a small number of the citations re-

trieved are available on campus.
To address this predicament, the

St. Olaf Science Library devised a

method of limiting CCI searches to
in-house titles. Creating a local seri-
als holdings list of Silver Platter CD-
ROM databases has already been
demonstrated, 1 but the customiza-
tion of ISI CD-ROM products
proved to be quite a challenge. Nev-
ertheless, with a little ingenuity we
were able to incorporate a local se-
rials list into CCI, devising a

method that is also applicable to
other ISI products.

Students find this local holdings
feature invaluable, allowing them
to use one of the primary indexes to

the chemistry literature while en-

suring their time is not wasted wad-

ing through citations to journals
owned only by large or specialized
research institutions.

Methodology
The following instructions are for
version 3.05 of the ISI search soft-
ware.

We began with St. Olaf's lo-

cally created serials list and with
a printout of titles representing
monographic serials such as the
Annual Review of Biochemistry, etc.
After powering up the computer
and inserting the CCI CD into the
CD-ROM drive, you are defaulted
to the "basic index" search option.
Perform an Alt-F (fields) com-

mand. Using the arrow keys, key
down to the "abbr Journal" option
(in some versions of the software

you may see "abbr sOurce" rather
than "abbr Journal"). Perform an

Alt-D (Dictionary) command. You
will now see CCI journal titles in
their abbreviated form. Using the

space bar, mark the titles to which

your institution subscribes. Using
the down arrow key, continue

marking titles, making sure that

you do not exceed the space buffer
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in the "abbr Journal" field (you will
receive the message "search query
exceeded maximum length" should
you overload the buffer). After you
have selected several titles, hit the
Enter key. Press Enter again and the
titles will be searched, causing a

"Total" to appear in the "Records
Search Terms" window. Press Enter

yet again and "Set 1" is created. Per-
form another Alt-D; scan down the
list using the space bar to mark your
selections. Hit the Enter key three

times, and "Set 2" is created, and so

on.

When all journal titles have
been selected it is time to OR to-

gether all of the search sets. This
time choose the Alt-F (fields) op-
tion. Now choose "S" for set combi

nations. Begin entering the set num-
bers (e.g., 1 or 2 or 3 or 4), once again
making certain the strategy does
not exceed the space buffer. Once all
sets have been OR'd together the
final set number will contain all se-
rials to which the home institution
subscribes.

Now perform an Alt-S (Save
Strategy) command. You will be

prompted to "save search strategy
to: C:\(name file)." After naming
the file (we use JNLSCHEM), hit
the Enter key and the search strat-

egy will be saved to your hard
disk.

A student can now use the
saved file to limit searches to local

holdings. Press Alt-R (Run Strat-

egy option). The computer will be

gin searching the highlighted titles
and creating sets. The last set num-
ber of the search session is the num-
ber the student will use to locate
local holdings. For example, the
student performs an Alt-R and the
last set number is 145. After per-
formingasubjectsearchthestudent
will use the AND operator to com-
bine the subject search set with
the last set number in the "Strat-

egy" session. Using the "Set
Combination" option in the Alt-F
menu, the student would type
the command: "145 and 149,"
where 145 represents the total
from the serials search and 149

represents the last set containing
citations from the subject search.
The resulting AND search pro-
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duces citations that can be found at
the home institution.

Requirements

The ISI manual calls for at least an
IBM XT (manufactured by DTK) or
AT to run the search software. We
ran our searches on two different
486 PCs (DTK), both using a NEC
CD-ROM drive and version 2.3 or

version 2.31 driver software. The ISI
manual calls for at least 640K of

RAM, and we ran a successful
search with just over the bare mini-
mum. The manual also calls for a

minimum of 3 free megabytes hard
disk storage. We were able, how-
ever, to run the search successfully
with less than 2.8 megabytes. Free
disk space should not be a signifi-
cant issue; our title file took up rela-

tively little room, consisting of

11,000 bytes.

Performance

The run time for the journal file on

a 486 computer with 2,707,000 bytes
free disk space and 543,120 bytes
free RAM was one minute and four-
teen seconds. One should expect the
run times on lower end machines to
be significantly longer.

Conclusion

The local holdings file has proven
very popular with our students and

faculty. Although impossible to

prove quantifiably, interlibrary
loan use has lessened considerably
as a result of students' ability to

limit searching to in-house journals.
Faculty encourage students to use

the local holdings feature, and the
frustration evident before this capa-
bility was implemented has greatly
diminished.

The process, however, is not

without its difficulties. Large uni-
versities and research institutions
with extensive journal holdings
would exceed the amount of RAM

required to conduct a local holdings
search (although limiting searches
to a small set of titles is less of a

concern for such institutions). The
holdings file must be regularly
maintained, canceled journals must
be purged, and when initially creat-

ing the holdings list one must be
careful not to enter titles canceled
before the date of database cover-

age. It is impossible to specify dates
of owned journals, a shortcoming
that may cause some confusion.
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News and Announcements

LITA Awards
Several awards were announced and

presented at the LITAPresident's Pro-
gram during the ALAAnnual Confer-
ence in New York this past July:

LITA Library
Achievement Award

Paul Sybrowsky and D. Keith
Wilson, cofounders of Dynix, Inc.,
won the 1996 LITA Achievement
Award in Library and Information

Technology. The award, a citation
and $1,000, recognizes achievement
in library and information technol-

ogy in the areas of leadership, devel-
opment of a technical application,
accomplishments in research or edu

cation, or a contribution to literature
in the field.

LITA Library HiTech Award

The Continuing Education Services

Program at the School of Library and
Information Studies at the Univer-

sity of Wisconsin-Madison won the
1996 LITA Library HiTech Award.
The award, a citation and $1,000,
recognizes an individual or institu-
tion for a single, seminal work, or
body of work, taking place within
the five years preceding the award
that shows achievement in commu-

nicating to educate library practi-
tioners in library and information

technology.

LITA/LSSI Scholarship
Maurice Okereke won the 1996

LITA/LSSI Minority Scholarship
in Library and Information Tech-

nology. Mr. Okereke is the long-
term school librarian at Girls'

High School in the Philadelphia
school district. The scholarship
consists of a $2,500 stipend pro-
vided by LSSI.

LITA/OCLC Scholarship
Yin-Fen Pao won the 1996 LITA/
OCLC Minority Scholarship Award.
Pao is enrolled in the School of Li-

brary and Information Science at

Wayne State University. The scholar-
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ship consists of a $2,500 stipend pro-
vided by OCLC.

LITA/GEAC Scholarship

Angela Hodge won the 1996

LITA/GEAC Scholarship in Library
and Information Technology Hodge
is enrolled in the School of Library
Science at Emporia State University.
The scholarship consists of a $2,500
stipend provided by Geac Inc. For
further information on the LITA
awards and scholarships, contact the
LITA office, ALA, 50 E. Huron St.,
Chicago, IL 60611; 1-800-545-2433,
ext. 4269; e-mail vedmonds@ala.org.

Future of Higher
Education
Networking
In August 1996 the Coalition for Net-
worked Information (CNI) hosted a

workshop with Advanced Network
& Services, EDUCOM NTTF,

FARNET, and NYSERNet (with sup-
port from the RAC and the NSF) on
the future of higher education net-

working. Over 100 participants from
higher education, the research com-

munity, government, and commercial
sectors came together to organize
thinking and effort regarding how
best to meet the requirements for the
next generation of networking in the

higher education community.
The proceedings from the work-

shop can be found at www.farnet.

org/cheenne. Several presentations
were made at the workshop, and those
slides are available to view online or

to download as PowerPoint files.

Digital Object
Identifier System
The Association Of American Pub-
lishers (AAP) announced in Septem-
ber the selection of the team that will

develop a Digital Object Identifier
(DOI) system for use by the publish

ing industry. The team, composed of
R.R. Bowker and the Corporation for
National Research Initiatives

(CNRI), was chosen following a

competitive bidding process initi-
ated last spring as part of AAP's all-
out effort to promote development
of systems for managing copyright
in the digital environment. The DOI

project is the outgrowth of a year-
long aap initiative to identify the
needs of the publishing industry to

facilitate safe and successful com-
mercial ventures on the internet and
in other networked environments,

aap's initial research revealed a fun-
damental need for an electronic "li-
cense plate" for a "digital vehicle"
traveling the information super-
highway. The digital object identifier
system will serve that purpose. For
more information, contact Maureen
Adamson, vice president of business
development at Bowker, at (908) 665-
2856 or madamson@reedref.com, Or
Constance Mclindon, director of sys-
tern development at CNRI, at (703)
620-8990 or Mclindon@cnri.reston.
va.us.
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