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Revolutionizing an industry happens
once in a lifetime. Okay, maybe twice.

hen the world asked for color,

Canon responded with the
revolutionary Color Laser Copier.
Now Canon is answering today’s color
needs with a visionary new generation
of color solutions, the Canon Color
Laser Copier 800 and 700.

This new breed of copiers pro-
duces images so sharp, so vivid, they’re
virtually indistinguishable from the
original. And Canon’s new copiers are
highly productive, too.

They make a swift seven full-
color copies per minute on a variety of
materials including card stock.

©1994 Canon US.A., Inc

Auto-feed OHP transparencies effi-
ciently by cassette. Make multi-page
documents effortlessly with the
optional Recirculating Document
Feeder and Sorter. And the Color Laser
Copier 800 is the first color copier
ever to offer Auto Duplexing for auto-
matic two-sided copies.

You can also transform these new
color copiers into ultrafast, full-color,
plain paper printers with optional
print controllers and Intelligent
Processing Units (IPUs), so you can
make brilliant color output directly
from your computer or network.
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COLOR LASER COPIER 800

For a free Color Solutions Guide
that will tell you more about the new
Canon Color Laser Copier 800 and
700, as well as the rest of our color
copier line, call 1-800-OK-CANON.
When the rest say you can’t, Canon
says you can.

Canon



Now get unhmited,
low-cost access to

e PAIS Database

For as low as $3,000 per year, you
can have unlimited access to the
PAIS International Database, the
premier bibliographic index to
public and social policy issues.

Economical, fixed-fee pricing.
With leased magnetic tapes, there's

no need to worry about usage and
teleconnect fees. Your users can search
PAIS as often as they like, for as long
as they like, all for one annual rate.

Flexibility and ease of use. PAIS
is compatible with most OPACs. That
means your users don’t have to learn
different search software, and you

don't have to acquire new hardware.

Institution-wide availability. With
PAIS International on your network,
users in dorm rooms and offices across
an entire campus or organization can
access the database 24 hours a day.

| Please send me more information on PAIS Name

L} Database tapes.

| Please call me about receiving a sample tape

| and tape documentation.

A total information resource.
The PAIS magnetic tape includes
references to over 380,000 journal
articles, government documents,
statistical directories, monographs,

via leased tape—.
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/
conference reports and more. The : y?
database also references literature ! / : /
published worldwide in English, \ Sl

French, German, Italian, Spanish

and Portuguese. Bibliographic records,
a Thesaurus File, and Periodical and
Publisher Directories round out this
unique resource. ISSN, ISBN, LC and
Superintendent of Documents are
included in the data.

Full telephone support. PAIS support
is never more than a fast phone

Backfiles also are available
call away.

from 1972 to the present,
either as a whole file or in five-year
An annual subscription to PAIS on units. For more information or a free
magnetic tape includes 12 monthly sample tape, use the coupon below
updates and complete documentation.  or call toll-free, 800-288-PAIS.

Institution

Address

City/State/ZIP

Phone _ Fax

Public Affairs Information Service® Inc.

800-288-PAIS, 212-736-6629 (in NYC)

No one Public Service*
lOOkS at ﬂ'le WOdd 521 West 43rd Street, New York, NY 10036-4396
like PAIS Fax: 212-643-2848



KEEP CURRENT WITH
TELECOMMUNICATIONS
AND INTERNET

Telecommunications,
Networking
and Internet Glossary

George S. Machovec 3 O

Telecommunications, Networking and
Internet Glossary, by George S. Machovec.
(LITA Monographs No. 4) 106p. pbk.

ISBN 0-8389-7697-2 $18.00

Developed to assist librarians, information
managers, and students in remaining current
with the constantly increasing amount of

new terminology in the high-growth
communications field, this new glossary from
CARL (Colorado Alliance of Research
Libraries) technical coordinator George S.
Machovec provides hundreds of definitions to
telecommunications, networking and internet
terms that frequently appear in library
automation technology. A handy reference for
today’s librarian.

INTERNET CONNECTIONS
A Librarian's Guide to

Internet Connections: A Librarian’s
Guide to Dial-Up Access and Use,

by Mary E. Engle, et al. 166p. pbk.
ISBN 0-8389-7677-8 $22.00

This guide is for librarians and library patrons
who are not already members of the Internet
family of users. It is a snapshot of the
networking services available at the time of
publication, a discussion of the concepts and
terms in use, and a bibliography of the notable
guides that document the search techniques,
navigational tools, and information resources
available. It is designed to help you get
started right away.

To order, call 1-800-545-2433 and press 7. Call between 8:30 a.m.-4:30 p.m. CST.
Library and Information Technology Association

=
LlTH a division of the
American Library Association




Thomas W. Leonhardt, Editor
University of Oklahoma, Norman
Marjorie E. Bloss, Managing Editor
Center for Research Libraries, Chicago, Illinois
Susan B. Harrison, Book Review Editor
New York Public Library, New York
George S. Machovec, Software Review Editor
CARL, Denver, Colorado

EDITORIAL BOARD: Joan M. Aliprand, Research
Libraries Group, Mountain View, California; Rao Aluri,
Boone, North Carolina: Walt Crawford, Research
Libraries Group, Mountain View, California, ex officio;
Patrick Flannery, Houston Academy of Medicine,
Texas Medical Center Library, Houston; Ben-Ami
Lipetz, School of Information Science and Policy, State
University of New York, Albany; Marilyn Lutz, Uni-
versity of Maine, Orono; Dilys E. Morris, lowa State
University, Ames; Kurt R. Murphy, Arizona State Uni-
versity, Tempe; Randy L. Pedersen, University of
North Dakota, Grand Forks; V. Louise Saylor, Eastern
Washington State University, Cheney; Xiao-Yan Shen,
University of the Pacific, Stockton, California.

Information Technology and Libraries (ISSN 0730-9295)
is the official publication of the Library and Informa-
tion Technology Association, a division of the Ameri-
can Library Association, 50 E. Huron St., Chicago, IL
60611; Executive Director: Linda J. Knutson. The jour-
nal is issued quarterly in March, June, September,
and December.

Information Technology and Libraries publishes mate-
rial related to all aspects of library and information
technology. Some specific topics of interest are: Auto-
mated Bibliographic Control, AV Techniques, Com-
munications Technology, Cable Systems, Computer-
ized Information Processing, Data Management,
Facsimile Applications, File Organization, Legal and
Regulatory Matters, Library Networks, Storage and
Retrieval Systems, Systems Analysis, and Video
Technologies. ITAL welcomes unsolicited manu-
scripts. Submissions should follow the guidelines
stated under “Instructions to Authors” on page 168
of the June 1994 issue. Manuscripts of articles, com-
munications, and news items should be addressed to
the editor: Thomas W. Leonhardt, Information Technol-
ogy and Libraries, Bizzell Library, 401 W. Brooks, Uni-
versity of Oklahoma, Norman, OK 73019-0528; (405)
325-2611; Internet: leonhardt@aardvark.ucs.uok-
noredu. Copies of books for review should be ad-
dressed to: Susan B. Harrison, ITAL Book Reviews, The
New York Public Library, 455 Fifth Ave., New York,
NY 10016. Copies of software for review should be
addressed to: George S. Machovec, ITAL Software
Reviews, Colorado Association of Research Libraries,
3801 E. Florida Ave., Ste. 370, Denver, CO 80210-2542.
ADVERTISING: contact Stuart Foster, Ad Sales Man-
ager, and Dolores LaPointe, Ad Coordinator, ¢/o Choice,
100 Riverview Center, Middletown, CT 06457; (203)
347-6933.

As a matter of policy, Information Technology and Li-
braries, as the scholarly organ of LITA, does not re-
view LITA publications. Notice of new publications
from LITA will generally be found in the “Other
Recent Receipts” column following reviews.

Information Technology and Libraries is a perquisite of
membership in the Library and Information Technol-
ogy Association. Subscription price, $22.50, is in-
cluded in membership dues. Nonmembers may sub-
scribe for $50 per year in the U.S;; $55 in Canada,
Mexico, Spain, and other PUAS countries; $60 in
other foreign countries. Single copies, $15. Second-
class postage paid at Chicago, Illinois, and at addi-
tional mailing offices. POSTMASTER: Send address
changes to Information Technology and Libraries, 50
E. Huron St., Chicago, IL 60611.

Circulation and Production: ALA Production Services
(Eileen Mahoney; Dianne Rooney; Bruce Frausto, and

Information
Technology
and Libraries

Volume 13, Number 4 December 1994 ISSN 0730-9295
237 Editorial
239 The Future of Scientific Journals:
Lessons from the Past
ANN C. SCHAFFNER
249 The People Speak: The Dispersion
and Impact of Technology in American Libraries
ROBERT HAUPTMAN
AND CAROL L. ANDERSON
257 Barcoding as a Tool for Collection Analysis: {
A Pilot Project
ELIZABETH MCKENNEY TITUS,
WALLACE C. GRANT,
AND LORRAINE J. HARICOMBE
267 The Expert Cataloging Assistant Project
at the National Library of Medicine
PAUL J. WEISS
273 Software Reviews
277 Book Reviews
281 News and Announcements
281 Index to Advertisers
283 Index to Volume 13

Cover Design by Jim Lange. Interior Design by Dianne M. Rooney

Donavan Vicha), American Library Association, 50 E.
Huron St.,, Chicago, IL 60611.

Publication of material in Information Technology and
Libraries does not constitute official endorsement by
LITA or the ALA.

Abstracted in Computer & Information Systems, Com-
puting Reviews, Information Science Abstracts, Library &
Information Science Abstracts, Referativnyi Zhurnal,
Nauchnaya i Tekhnicheskaya Informatsiya, Otdyelnyi Vy-
pusk, and Science Abstracts Publications. Indexed in
CompuMath Citation Index, Computer Contents, Com-
puter Literature Index, Current Contents/Health Services
Administration, Current Contents/Social Behavioral Sci-
ences, Current Index to Journals in Education, Education,
Library Literature, Magazine Index, New Search, and

Social Sciences Citation Index. Microfilm copies avail-
able to subscribers from University Microfilms, Ann
Arbor, Michigan.

The paper used in this publication meets the mini-
mum requirements of American National Standard
for Information Sciences-Permanence of Paper for
Printed Library Materials, ANSI 239.48-1984. c=

Copyright © 1994 American Library Association. All
material in this journal subject to copyright by ALA
may be photocopied for the noncommercial purpose
of scientific or educational advancement granted by
Sections 107 and 108 of the Copyright Revision Act
of 1976. For other reprinting, photocopying, or trans-
lating, address requests to the ALA Office of Rights
and Permissions.



INF MATION

Looking for CD-ROM solutions?

Our library-oriented staff has the
experience and expertise to guide
you in selecting the most effective
CD-ROM system for your library.

: TCDR-2XM/2XMS external DRM-602X 6 disc changer
cggafg:s?/?;:gsm;:{:ﬁ:a. 4 to 8 drive modular towers DRM-604X 6 disc changer
2 7 facturer's warran Cabinets for up to 64 drives DRM-1804X 18 disc changer
T S B 3 year manufacturer's warranty 1 year manufacturer's warranty

10332 0Id Olive Street, Saint Louis, Missouri 63141

Phone 800-264-3798 Fax 314-567-3798 Internet: AXXESS@MLNC.COM
* A subsidiary of MLNC *



Editorial

Thomas W. Leonhardt

. Library Card Sign-up Month 1994

The American Library Association is asking editors of
its journals to run a canned editorial touting September
as Library Card Sign-up Month 1994. As this editorial is
being written it is already September, and this issue of
the journal won’t appear until December of this year. I
have decided not to run the canned editorial. Then why
bother to mention something that will be history when
attention is drawn to it? Why, indeed! I have canned my
own editorial and have given my readers an extension.
I have declared December to be ITAL Library Card Sign-
up Month 1994.

My colleague Gloriana St. Clair, who edits College
& Research Libraries, has divided librarians into two
camps, the Equilibrist camp, where librarians are con-
vinced that the status quo will remain undisturbed, and
the Alarmist camp, where librarians are convinced that
we are on a precipice of change and that unless we are
wearing a parachute or a bunjee cord, we will fall over
the edge of change and be eternally lost, ourselves a bit
of history.

For true debate it is essential to have two clear
issues so that a winner can be declared (and I am not
referring to the political posturing thatis called debating
by the participants and the news people who have
bought into such farces). In a true debate, one side wants
to out-research the other and wants to use perfect logic
and impassioned rhetoric to convince the judges that
there is more evidence or reason to support one side than
the other.

When all is said and done, however, a reasonable
person presented with such black-and-white evidence
must undoubtedly begin to see gray. The less one knows
about something, the easier it is to be swayed by emo-
tions, the easier it is to see one side as right, the other
wrong.

The debate in the library world often uses the book
as the center of the arguments on both sides—the book
is doomed and will be replaced by a CD player by the
year 2000—the book has been around for 550 years and
will be around another 550 years.

Another argument pits the library as place against
the virtual library. It seems that many arguing against
the library as a place haven’t been inside one in years, if
ever. Or they work there and see possibilities of working
athome if only....

As an academic librarian who uses both the uni-
versity library and the public library, I can see where
these arguments are starting from. I don’t see where they
are going.

Technology allows me to reserve the latest best-
seller right from my home. I can even see how many
people are in line ahead of me to get the book. And I can
see which books are checked out and how much money
I owe in overdue book fines. My public library gives me
a lot of leeway, by the way, being a yes-saying library.
So, contrary to the ALA pitch, you can generate a
monthly bill with your library card but only if you forget
what day it is.

When I go to retrieve my electronically reserved
book, after a computer has called my home and left a
message, I invariably browse the new book shelves and
probably go over to the mystery section, too. I will leave
with four or five or more books as a result of browsing.

As I leave, I notice that even on weekends (we still
have weekend service at our public library), the meeting
rooms are busy. I see the sign reminding me that I need
to change my voter registration, and within five minutes
it is done, right at the desk where I got my library card.

Why bother? Why get a library card? Because I
enjoy reading. I also enjoy visiting the library and seeing
how it has become the community center. An informed
community recognizes that centrality and supports it in
every way possible.

Yes, libraries are changing, but so is the world
around them. Technology is serving libraries well, but it
may be driving changes in our libraries and our world
less than we give it credit for. It may just be that technol-
ogy is allowing us cope with the changing world in ways
that allow us to keep up.

Heraclitus based a philosophy on his observation
that the world is in a constant state of flux. Change
occurs faster now than ever before, at least in the soft-
ware world, but fundamental change is gradual and
sometimeés leads us in directions that we would not have
expected.

Be not an equilibrist or an alarmist. Get that library
card (December is not too late) and begin to inform
yourselves about the past and the present, and you will
be prepared for the future. We know not what it will
bring, but most assuredly there will always be ademand
for well-read, educated persons who can think and write
well.
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ALA EDITIONS BARGAINS FOR THE
T.OW BUDGET
INFORMATION TECHNOLOGY RESOURCES FOR $20 OR LESS

The Internet Troubleshooter: Help
for the Logged-On and Lost
Nancy Regina John and Edward J. Valauskas

This compact question-and-answer book is a lifeline for Internet
surfers lost af sea. The authors have taught hundreds of Internet
users af every level and understand the common problems that
arise in the midst of online activity. An index, section dividers,
screen illustrations, glossary, and real-life examples make solutions
easy fo find, understand, and enact. With its spiral binding, the
guide is perfect for use by your terminal.

$20.00spiral-bound » 145p. « 1994

ALA Order Code 0633-8-0011

Guidelines for Bibliographic

Description of Interactive Multimedia
ALCTS Interactive Multimedia Guidelines Review
Task Force

Laurel Jizba, editor

(reated in response to demand for separate, practical instructions
on cataloging interactive multimedia resources. Remains in compli-
ance with the principles and provisions of AACR2, in so far as the
complications of media integration in inferactive multimedia
resources allow compliance. Reviewed by more than 300 catalogers
to ensure usefulness in the field.

$12.00pbk. » 43p. 1994

ALA Order Code 3445-5-0011

Guide to Selecting and Acquiring
CD-ROMs, Software, and Other

Electronic Publications

Acquisitions Guidelines #9

Stephen Bosch, Patricia Promis, and Chris Sugnet

Provides all the necessary direction and suggestions for selecting
and acquiring collections of electronic publications librarians need.
Issues from policy concerns to leasing and rental agreements
demonstrate the guide’s level of concise detail. New sets of selec-
tion considerations not weighed when acquiring traditional formats
are included as well as a glossary of electronic-format terms most
commonly used.

$10.00pbk. « 48p. « 1994

ALA Order Code 0629-X-0011

ALAE{itions

BEYOND
INFORMATION

Format Integration and Its Effects on
Cataloging, Training and Systems
ALCTS Papers on Library Technical Services and
Collections, #4

Karen Coyle, Volume Editor

Edward Swanson, Series Editor

Describes an emerging process by which catalogers can combine
USMARC formats in order to provide fuller treatment to the materi-
als they catalog. Provides an overview of format integration and its
history, discusses its affect on cataloging and systems, and explores
issues in training and documentation.

$20.00pbk. « 110p. « 1993

ALA Order Code 3432-3-0011

BOOKS UNDER $25 FROM THE LIBARY
AND INFORMATION TECHNOLOGY
ASSOCIATION

Internet Connections: A Librarian’s
Guide to Dial-Up Access and Use

LITA Monographs, #4

Mary E. Engle

Includes a snapshot of the networking services available at time of
publication, a discussion of the concepts and terms, and a bibliogra-
phy of the notable guides that document search technigues, navi-
gational tools, and available information resources.

$22.00pbk. « 169p. « 1993

ALA Order Code 7648-4-0011

Telecommunications, Networking
and Internet Glossary

LITA Monographs, #3

George S. Machovec

Provides hundreds of definitions to telecommunications, network-
ing, and internet terms fo help librarians, information managers,
and students remain stay on top of the new terminology in the
expanding communications universe.

$18.00pbk. » 106p. « 1993
ALA Order Code 7697-2-0011

Book Order Fulfillment
155 N. Wacker « Chicago, IL 60606

TO ORDER, CALL 800-545-2433 AND PRESS 7




The Future of Scientific Journals:

Lessons from the Past

Ann C. Schaffner

New technologies will soon bring fundamental changes
to the process of scientific communication. To under-
stand the path that these changes may take in the future,
we need to take a careful look at the past. By examining
the history of scientific communication, we can see how
new technologies can interact with changes in commu-
nication forms. By looking at the complex roles that
journals have traditionally played, we can better under-
stand how and when journals may incorporate these
new technologies. From these models we can project that
electronic journals must meet the basic needs that print
journals do, that they will initially maintain many of the
features of traditional print journals, that their trans-
formation may be driven by external forces, and that
they will be slow in reaching their full potential.

dents of electronic publishing to the most casual ob-
servers—that we are approaching a time when new
information technologies will cause profound and ele-
mental changes in scholarly communication. While
these changes will eventually affect communication in
all areas of scholarship, the sciences seem likely to be
affected first. The scientific community has been recep-
tive to the use of new technologies in everything from
genetic sequencing to computer modeling of geological
changes. Much of the infrastructure needed to support
electronic journals is in place, with widespread avail-
ability of individual workstations, networks, and a tech-
nologically sophisticated user group. At the same time,
other incentives—to decrease publication lags, reduce
costs, and incorporate new kinds of data—are growing.
Despite these factors, the preeminent form of sci-
entific communication—the scientific journal—has re-
mained largely impervious to the force of new technolo-
gies. Peer-reviewed science journals, presented to
readers in an electronic form are still rare. It is true that
the internal processing of the texts in science journals
has been transformed by automation, yet the final ver-
sion of these texts shows little evidence of these changes.
Itis true that bulletin boards and listservs abound on the
Internet, yet true electronic journals are far less com-
mon, and refereed ones almost nonexistent. Recent esti-
mates indicate that there were 110 scholarly electronic
journals in 1991 and 240 in 1993.! While the recent rate
of growth may seem impressive, the numbers are still
low. What are the inhibiting factors that have prevented
the full integration of new technologies into the scien-

It is clear to all involved—from the most astute stu-

tific publishing process? What is the prognosis for the
future? The answers to these questions may lie as much
in the past as in the future.

We frequently have heard comparisons of early
electronic publications with early printed works, which
retained many of the conventions used in manuscripts.
Nevertheless, more detailed analyses of the advent of
print technology, the long history of science journals, the
sociology of science, and the study of scientific commu-
nication have often been ignored in developing projec-
tions about the future of science journals. What might be
gained by such an examination of the past? First, we gain
an understanding of how technologies can interact with
new forms of communication and, second, we gain help
in determining the essential functions traditionally per-
formed by science journals. Both offer powerful models
for understanding what the future may bring.

I The Development of
the Scientific Journal

The technological innovations essential to the develop-
ment of the scientific journal were in place long before
the journals themselves appeared in the mid seven-
teenth century. The most important of these, the intro-
duction of print technology in the late fifteenth century,
brought a wide range of changes to virtually every area
of life. The widespread use of the printing press resulted
in many changes in communication forms.? Included
among these are a number of features of printed com-
munication that we currently take for granted: the use
of alphabetical order for organizing information, the
title page, regularly numbered pages, punctuation
marks, the indexing of individual works, and the ability
to cite previously published works. Most of these fea-
tures evolved from the greater standardization offered
by printed works in comparison to manuscripts, which
incorporated intentional and unintentional changes
each time they were copied. These new features did not
appear immediately but developed gradually.

The emergence of an efficient distribution mecha-
nism was perhaps more important to the origin and
success of the scientific journal (and to the development
of its predecessors, the personal letter, and the non-sci-
entific periodical). A widespread, reliable postal system
was introduced throughout much of Europe during the

Ann C. Schaffner is Associate Director for Science Library
and Reference Services, Brandeis University, Waltham, Mas-
sachusetts. Her e-mail address is schaffner@logos.cc.bran-
deis.edu.
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late sixteenth century. Even here, there is not a clear and
immediate cause and effect relationship between tech-
nological change and the development of the journal.
David Kronick, in the introduction to his work on the
history of the science journal, emphasizes this point,
“technology itself had very little impact on the peri-
odical’s production and distribution. The processes of
printing, paper-making and transportation remained re-
markably stable throughout this entire period.”3

Clearly other forces were at work in the mid sev-
enteenth century when the first scientific journals origi-
nated. Primary among these were the profound changes
taking place in science itself. It is no accident that the
scientific journal arose in the midst of the scientific revo-
lution. One of the principal features of this revolution
was the development and acceptance of the experimen-
tal method as the norm for scientific investigation. Up
to this time, science had largely consisted of debates
over the virtues of various classical authorities, and
expansions or interpretations of these classics, normally
published in book form. With the advent of the scientific
revolution, scientists were urged to abandon these “little
books of men” and to turn their attention to the “great
book of Nature.”# Direct and structured observation of
nature was to become the norm for science for the future.

Gradually the practice of observation was refined,
and the experimental method emerged. One of the pur-
poses of the new scientific societies established in the
seventeenth century was to sponsor public demonstra-
tions of experiments. At the same time the practice of
private correspondence among scientists in Europe
served to communicate additional experimental results.
The experimental approach called for a reporting of
small, discrete units of information, rather than in-depth
development of broad topics.5 This type of report was
ideally suited to the format of the letter and later to that
of the journal. Eventually private correspondence be-
came institutionalized through the efforts of profes-
sional intelligencers such as Henry Oldenburg, who pro-
duced the first issue of a scientific journal, the
Philosophical Transactions of the Royal Society of London, in
1665.6 Of course journal publication eventually replaced
book publication as the primary means of publishing in
science, but this was a gradual process.”

The full development of the form of the scientific
journal was also a slow process. The system of packag-
ing information that resulted from this long evolution-
ary process continues even now to enhance the ability
of journals to communicate effectively. Each journal has
its own profile—a combination of focus, community of
readers and contributors, and traditions. Based on an
assessment of this profile, determined by scanning
many titles over an extended period of time, readers

determine the value of a particular journal title to their
specific interests.® Each article, in turn, is presented in a
traditional format. This format took close to 150 years to
reach a truly mature form® and continues to be refined
into the present century, with significant changes in the
length of articles, the number of references, and in syn-
tax, word choice, and organizational structure.!® While
the resulting structure may be made explicit in section
headings and titles, it is often implied only by typo-
graphy. This typography helps a reader glancing at a
journal article to move quickly from one section to an-
other—from abstract to references, back to methodol-
ogy, etc. In fact, what little evidence we do have about
the way people actually read journal articles shows that
people do read in this way.!! In addition, the visual
image of the page helps readers to build a mental model
that enables them to return quickly to specific sections.!?

Other features that took years to develop include
the structure of citations and the peer review process.
The network of citations, which links together the indi-
vidual pieces of scientific knowledge, was not present in
the earliest journals: “Gradually researchers start to rec-
ognize the cooperative interlinking of their work . . .
Informal and irregular recognitions of debt occur
throughout the eighteenth century, and in the nine-
teenth century modern citation practices start to de-
velop.”13 Peer review, so critical to maintaining quality
in journal publication, also evolved slowly. While the
foundations of peer review were laid in the earliest days
of the Philosophical Transactions, the concept was for-
mally initiated in the mid eighteenth century.!* Only
gradually, over the next two hundred years, did scien-
tific journals in a wide variety of fields accept it fully.!®
Even today there are important journals that do not
follow this practice.

. Functions of Scientific Journals

What do we know of the functions performed by science
journals and their development? How can this help us
to understand their likely course of evolution in the
future? Publishing in printed scientific journals is so
thoroughly embedded in the scientific process that it
will not be given up easily. Electronic journals must, at
the start, at least serve the basic functions that print
journals have traditionally served. Once the transition
has been made, new technologies may allow us to add
new roles, to drop some of the traditional roles, or to fill
them in intrinsically different ways.

What are these functions? On this point there is little
agreement. Much has been said on this topic in the litera-
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tures of the sociology of science, philosophy of science,
communication studies, and librarianship. Much of
what has been said shows a great deal of cynicism.

While there is much overlap and ambiguity of
functions, I would propose a model which includes the
following functions, in order of importance:

* Building a collective knowledge base
* Communicating information

= Validating the quality of research

* Distributing rewards

* Building scientific communities!®

Building a Knowledge Base

If we look at statements of scientists themselves from
reminiscences and interviews, we find the frequently
stated opinion that journals serve the most basic of all
functions in science—the creation of published knowl-
edge. The importance of research to the scientist is obvi-
ous, “Research as an activity comes to be ‘natural’ for
[scientists]: they find it self-evident that persons should
be excited by discoveries, intensely interested in the
detailed working of nature, and committed to the elabo-
ration of theories that are of no use whatever in daily
life.”17 Less obvious, perhaps, is the relationship of pub-
lication to this central function of research. The job of the
scientist is not only to produce knowledge, but to make
it publicly available. Some observers even say that it is
publication itself, not research, which is central to the
scientific process,!® that research is not complete until
published, or that scientific knowledge is defined by
being published.?’ In informal conversations with scien-
tists, this author has heard comments to the effect that
scientific knowledge does not really exist unless it has
been published. Suffice it to say that contributing to
public knowledge is an essential function of science and
that the central role of science journals is to create this
collective knowledge base. In order to fulfill this role,
journals must maintain scientific knowledge in a stable
form that is publicly available and has the confidence of
the scientific community.

While scientists do write in the hope that their
contributions will be read, this is really less important
than contributing to the public record. Current readers
are desired, but future, or latent, readers may also be
important. No one has stated this better than Johannes
Kepler (though he was referring to a book and not an
article), when he wrote, “I am writing a book either for
my contemporaries or for posterity. It is all the same to
me. It may wait a hundred years for a reader, since God
has also waited six thousand years for a witness.”?!
Clearly the function of contributing to a knowledge base
serves the needs of authors as much as those of readers.

While the testimonials to this effect are numerous,
this evidence is only anecdotal or philosophical. What
harder evidence, if any, do we have of the importance of
this role? Some evidence can be found in the standards
for publication in the sciences as opposed to the stand-
ards in other areas of scholarship. Harriet Zuckerman
and Robert Merton, in a major study of peer review,
showed that the rejection rates in science journals were
significantly lower than those in the humanities and the
social sciences.?? This can be interpreted as evidence of
the tendency within science to publish work that meets
some minimum criteria of accuracy and correctness in
order to guarantee the construction of a complete
knowledge base. As Zuckerman and Merton stated it,
the editors of science journals prefer “occasionally to
publish papers that do not measure up rather than to
overlook work that may turn out to be original and
significant.”?* While rejection rates may have grown in
more recent years, it appears that the differences among
disciplines have been maintained.?*

Communicating Information

What of the reader in this model and the role of commu-
nication? Does it matter if anyone actually reads the
individual articles that make up this knowledge base?
Certainly most scientists publish with the expectation
that their work will be read, confirmed, praised, cited,
analyzed, and commented on in future works. This is
how an individual work can become an integral part of
the collective knowledge base. In this way, the functions
of building a knowledge base and communicating infor-
mation are intrinsically linked. Bruno Latour and Steve
Woolgar, who studied a group of biomedical researchers
using participant-observer techniques, noted, “Thus
members of our laboratory regularly noticed how their
own assertions were rejected, borrowed, quoted, ig-
nored, confirmed, or dissolved by others. Some labora-
tories were seen to be engaged in the frequent manipu-
lation of statements while elsewhere there was thought
to be little activity. Some groups produce almost ata loss:
they talk and publish, but no one operates on their
statements.”25

It is true that science journals, in their earliest
years, did provide for interaction, or give and take on
the part of active researchers. Perhaps the most famous
example of this is the case of Newton’s theories on
optics. The resulting debate in the journal literature was
so unpleasant that Newton became embittered and re-
fused to publish in journals for the remainder of his
career.?® In this area journals have become increasingly
dysfunctional in recent years as lag times in publication
have increased.?’
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What of the importance of informal communica-
tion? The cynical viewpoint holds that most of the mean-
ingful scientific communication takes place informally,
and that journals are redundant, useful only for procur-
ing tenure and grants.

It used to be that scientists learned about what their
colleagues did by reading the journals. Actually they
used to read books, then things moved so fast they read
only papers, then even faster so they read only letters to
the editor in the rapid publication journals. Now they
are moving so fast that they do not read but telephone
each other, and meet at society meetings and confer-
ences, preferably in beautiful hotels in elegant towns
around the world. They get by in what are now called
‘invisible colleges’ of little groups of peers. ... These
groups are very efficient for their purpose, and some-
where along the line, people eventually write up their
work so that graduate students can read it and get to the
research front. By the time it gets published, however, it
is so old that all the good research juice has been
squeezed out of it.?

A number of studies over the years have looked at
communication and information-seeking behaviors of
both scientists and engineers. Virtually all have shown
the significance of informal communication.?’ For our
purposes, we need to highlight only a few of these. In
1961-1964, the American Psychological Association
(APA) sponsored a ground-breaking research project,
conducted by William Garvey and Belver Griffith, that
outlined the linear process followed by a typical re-
search project.?’ It showed that the formal publication of
research results accounted for only a small percent of the
information communicated and that the first formal re-
port normally followed the inception of a research pro-
ject by at least 18 months. More specifically, more than
half of the reports in core journals would be read by less
than 1% of a random sample of psychologists and no
research report was likely to be read by more than 7%.3!
On the other hand, 40% of authors distributed preprints
and 62% distributed reprints after publication.?? In the
late 1960s Thomas Allen, using interviews, surveys, and
diaries, studied the information seeking behavior of 33
engineering research groups working on 17 research
projects. This study showed that informal sources ac-
counted for 55% of the information seeking events and
74% of the time spent in information-seeking.®® Diana
Crane in her work Invisible Colleges demonstrated the
importance of the informal social organization within a
discipline in transmitting knowledge.3* More recent data
comes from such sources as the study reported at the
1991 Faxon Institute that surveyed 680 scientists work-
ing in the areas of chemistry, genetics, and computer
science, and Jan Olsen’s 1992 study of 46 chemists, soci-
ologists, and humanists in two different institutions. The

Faxon study showed that journals were ranked as the
source used most frequently, but that consultations with
colleagues were ranked next in frequency of use.?

It should be noted that electronic publication has
already had a major impact on the conduct of this infor-
mal component of scientific communication.

On the brink of intellectual perestroika is that vast pre-
publication phase of scientific inquiry . . . it has now
become possible to do all of this in a remarkable new
way that is not only incomparably more thorough and
systematic in its distribution, potentially global in scale
and almost instantaneous in speed, but so unprecedent-
edly interactive that it will substantially restructure the
pursuit of knowledge.?

If we look more closely at the literature on informal
communication, several important points emerge. First,
the amount of informal communication and its impor-
tance vary enormously from discipline to discipline.
Second, its distribution is limited to a small circle of
associates. Third, much of the highly-touted informal
communication is actually about the formal literature.
Finally, informal communication is qualitatively differ-
ent from formal communication. Let’s look at each of
these briefly.

It is clear that the importance of informal commu-
nication varies widely from discipline to discipline.
Several studies, from Allen’s to the Faxon study have
emphasized the greater reliance on informal communi-
cation by the engineering disciplines as opposed to the
scientific disciplines.?” Further details are provided in a
study by Belver Griffith and A. James Miller that exam-
ined the characteristics of disciplines likely to rely heav-
ily on informal communication:

High degrees of communication and organization are
associated with: (a) a limited number of institutions
having research facilities; (b) a single specialized organi-
zation containing most researchers in the field; (c) many
student-teacher relationships, especially if most re-
searchers have been trained by a single individual; (d)
long term commitments to research in the area; and (e)
the area being the principal research interest of most
researchers involved.?

It is also clear that informal communication is re-
stricted to a relatively small group—although the ad-
vent of the Internet has certainly made significant
changes in this area.?® Traditional preprint distribution
is limited to a few individuals—the APA study showed
that on the average authors distributed only 10 pre-
prints.%0 Crane’s and Allen’s studies showed a relatively
small number of people in any discipline that are active
in informal communication.#! The cynical viewpoint is
represented in this case by N. David Mermin’s fictional
character Prof. W. A. Mozart, who described this aspect
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of informal communication as “the undemocratic mo-
nopolization of cutting edge science by self-selected
cliques through the proliferation of preprints as the
primary publication procedure.”42

Perhaps the most interesting finding of the studies
of informal communication is that much of this commu-
nication is actually about the formal literature. Several
studies have shown that in most organizations there are
central people who are well acquainted with the litera-
ture and serve as important sources of information for
others. Allen termed these people “information gate-
keepers”43 while the APA report used the term (some-
what outmoded and sexist) of “information man.”#4 The
APA report also gives us the concrete information that
13% of readers of any article will tell a colleague about
the article.®> This practice is, of course, institutionalized
in the tradition of the “journal club,” where faculty and
graduate students meet on a regular basis to report on
the literature.

Finally, it is clear that formal communication dif-
fers in important qualitative ways from informal. Even
Richard Feynman, notoriously reluctant to publish his
results, acknowledged in his Nobel Prize acceptance
speech the difference between a formal publication and
the informal communications which precede it: “We
have a habit in writing articles published in scientific
journals to make the work as finished as possible, to
cover up all the tracks, to not worry about the blind
alleys or to describe how you had the wrong idea first.”4¢
In a world in which researchers are barraged by infor-
mation from all fronts, the process of selection and edit-
ing (including self-selection and editing by authors),
peer review, and revision that go into the production of
a formal journal article provide important filters for
readers.

In fact, while studies show that informal commu-
nication is important, it appears that the art of reading
and browsing journal articles is not yet dead. Olsen’s
1992 study showed that chemists still relied heavily on
the journal literature, with all respondents using jour-
nals at least once a week and more than half using them
daily.47 All the chemists browsed current issues of jour-
nals while fewer conducted more focused searches of the
literature.#8 A 1990 Elsevier-sponsored study of 550 sci-
entists worldwide showed that 50% browsed journals in
their area of expertise weekly, and that 33% browsed on
a regular, if less frequent, basis.*

Validating Quality

The role of the journal in validating the quality of re-
search is related to the qualitative difference in formal
and informal communications. Certainly researchers do

not choose to publish formally everything they may
report informally. Of the work that is published in less
formal, complete form, as in letters journals, not all is
brought to full fruition in a more formal report. One
study showed that of all the reports published in Physical
Review Letters, only 50% later appeared as full journal
reports.50

What of the peer review process? If the rejection
rates are so low, does it mean that the system for main-
taining quality is not functioning? The evidence does
not point in this direction. First, authors have to a large
degree adopted the standards of the reviewers, exercis-
ing their own controls.

The experienced professional scientist seldom comes
into conflict with the referees of his papers, not because
he belongs to an inner conspiracy of mutual admiration
but because . . . he has internalized the standards that
the referee is trying to enforce and has already antici-
pated most reasonable grounds for criticism; in other
words, he has already learnt to drive with due care and
attention.!

Second, even when papers are accepted, the re-
viewers may suggest substantive (or stylistic) changes
that need to be made. In some cases, reviewers catch
important errors, as this scientist, interviewed by
Warren Hagstrom, confesses, “A couple of times review-
ers for the journals challenged my papers. In one case
the reviewer was completely wrong, in the other case I
was completely wrong . . .. In the latter case I was com-
pletely wrong and thankful to the reviewer.”52 For this
reason, it may actually be dangerous for scientists to
participate in unreviewed journals or events.

In recent years many have challenged the ability
of journals to maintain quality in the face of increasing
accounts of fraud and error. The scientific community,
under heavy criticism from the public and the highest
levels of government, has claimed that the practice of
peer review prevents widespread fraud and deception.
On the other hand, the increasing number of highly-
publicized cases of fraud have made it clear that the
system is failing in some important ways. As science has
become more competitive in recent decades, the pres-
sures on scientists to create fraudulent data have in-
creased. At the same time, as science becomes increas-
ingly fragmented, it becomes more difficult to find
qualified reviewers. Reviewers often do not have the
skills or take the time to double check the details of all
reported results. In fact, while peer review can monitor
accuracy and quality to a certain extent, the scientific
community has always relied on a great deal of self-po-
licing to control fraud. The entire system of peer review,
based on a delicately-balanced combination of trust and
volunteer labor, may be on the way to becoming dys-
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functional, yet no new methods are readily apparent at
this time.53

Distributing Rewards—Priority,
Recognition, Tenure, and Grants

What of the role of journal publication in securing re-
wards—be they tenure, grants, or simply recognition?
Again, there is a cynical viewpoint, this time expressed
by Harold Wooster.

It turns out that the real problem is not in substituting for
journal publication, which is a fairly simple technical mat-
ter, but in substituting for the prestige arising from journal
publication, which is something else again. I have occasion-
ally proposed that this problem could be solved by author-
izing the central computer to issue Brownie points which
by universal academic convention would be fully substi-
tutable for items in personal bibliographies.>

Journals do serve to establish priority in research,
and the protection of such priority claims is important
to researchers. One of the ironies of the origins of the
science journal is that the development of a system to
safeguard claims of priority was a prerequisite for mak-
ing the publication of results in the scientific journal
possible. Prior to the appearance of the journal, scien-
tists and technicians alike had carefully guarded their
secrets until their claim to priority was well established
and any significant material gains had been realized.
With Oldenburg’s establishment of the Philosophical
Transactions, a public means of certifying priority in
science was established.

Oldenburg’s correspondents understood that the contents
of their letters were likely to be read or summarized at the
society’s meetings and that abstracts of them would be
entered in its register. This provided a means for estab-
lishing priority in scientific discovery, which, along with
the recognition and status conferred by the leading scien-
tific society in Europe, induced many natural philosophers
to accept the new norm of free communication of scientific
information.%

W. Hagstrom, in his work The Scientific Community,
has examined the importance of priority and recognition
in some detail. Hagstrom’s basic thesis is that scientists
produce publications as gifts to the community in ex-
change for the rewards of recognition and acknow-
ledgment. However, the rewards go only to those who
are first. “The system of incentives in science does not
encourage workers to devote their efforts to repeating
past accomplishments when the record of such accom-
plishments is available in libraries.”5¢ At the same time

Hagstrom argues against the importance of the rewards
of money and position.

It is alleged that scientists publish, select problems, and
select methods in order to maximize these rewards. Uni-
versity policies that base advancement and salary on
quantity of publication sometimes seem to imply that
this is true, that scientists’ research contributions are not
freely given gifts at all but are, instead, services in return
for salary . . . an explanation of scientific behavior in
terms of extrinsic rewards is weakened by the fact that
many scientists in elite positions, whose extrinsic re-
wards will be unaffected by their behavior, continue to
be highly productive and to conform to scientific goals
and norms.”

By at least one measure—the competition for cer-
tain federal grants—it does appear that science in the
U.S. has become more competitive in the decades since
Hagstrom’s work was published.5® Most contemporary
observers emphasize importance of the extrinsic re-
wards of grants and positions. “The reward system for
scholars and scientists depends for now on traditional
publication as a defining criterion for rank and status,
with the real compensation for publication coming not
from sales of the material itself but from the advance-
mentinrank, salary, and prestige that publication makes
possible.”® One useful way of viewing this issue is
provided by Latour, who outlines a “cycle of credibility”
in which prestige, recognition, positions, and grants are
intrinsically linked together.50

Building Scientific Communities

Finally journals often serve to cement together a group
of researchers, an invisible college, in many ways. “The
very existence of a journal implies a degree of sociability
amongst those who subscribe to it. The hallmark of a
new discipline is the establishment of a specialized jour-
nal catering to the scholarly needs of its exponents. It
constitutes an act of solidarity and sodality, and polar-
izes the subject around it.”¢! The introductory pages to
the first issue of a journal or the promotional material
for it often explicitly discuss this function. Thus in the
introductory remarks to Vol. 1 of Cognitive Science, the
editor explains, “Recently there has begun to grow a
community of people from different disciplines, who
find themselves tackling a common set of problems in
natural and artificial intelligence . . . . The work of these
researchers is converging toward a coherent point of
view that is different from the focus of any of the current
journals.”62 As such, the journal takes its place with
other manifestations of group spirit found in meetings,
conferences, and retreats, and, now, via electronic bulle-
tin boards.
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l Conclusions

What are the lessons to be learned from this examination
of the development of the scientific journal and its es-
sential functions?

* Enabling technologies may not be sufficient to
bring about major changes in communication
forms. Technology had little to do with the origins
of the scientific journal. It was the changes in sci-
ence itself that drove the development of this new
form of communication. At the present time new
information technologies are at hand, and an effi-
cient delivery mechanism is now available in the
Internet. Nevertheless, it is the external changes,
the changes in science itself, or aspects of the cur-
rent system that are becoming dysfunctional,
which may finally bring about the shift to electron-
ics. Electronic journals that can make papers avail-
able immediately after peer review, that can elimi-
nate backlogs, that can recapture some of the
interactive qualities of early journals, or that can
allow researchers to present new computer simu-
lations will have an enormous appeal.

New forms of communication are slow to develop
and to take full advantage of new capabilities. The
fully mature forms of journal articles and printed
books took years to develop. We should expect the
same from electronic journals. While the electronic
journal of the future may bring exciting new fea-
tures and capabilities and may dramatically
change the way we interact with information, we
should not expect it to appear full-blown over-
night. We can envision an electronic journal that
will allow us to incorporate hypertext links within
documents and among different documents. We
can imagine a journal that will incorporate video
and sound. We can look forward to transferring a
mathematical equation from a journal article to a
local system and manipulating it or taking an al-
gorithm from a journal and animating it. We might
even expect the journal of the future to seek out its
audience rather than vice versa. All of these fea-
tures, and many more, will probably be part of the
journal of the future. However, we should expect
the earliest electronic journals to mimic their
printed ancestors much more closely, just as the
earliest books resembled manuscripts and the ear-
liest scientific journals resembled personal letters.
Once the user community has embraced electronic
journals in a more familiar form, more advanced
features may begin to become available. This will
probably occur only after a lengthy and somewh.at
painful period of experimentation when we will

have to deal with a multiplicity of forms and inter-
faces.
* Authors must have confidence in electronic jour-
nals’ ability to serve as public knowledge. This
central function of journals is thoroughly embed-
ded in the scientific process and will not be given
up easily. The peer review process and the valida-
tion of quality must be maintained. This may
prove to be a difficult hurdle for electronic journals
to overcome, because of their association with
other forms of non-refereed publications presently
distributed over the Internet. After an initial in-
fatuation with the variety of information resources
available on the Internet, many scholars are be-
coming disenchanted with the quality of much of
this material.®* True refereed electronic journals,
while they will probably be distributed on the
network, will need to disassociate themselves
from many of the electronic bulletin boards cur-
rently available. At the outset, for these reasons,
most successful electronic journals will probably
be electronic versions of existing print journals
that researchers already know and respect.
Scholars must also be convinced of the perma-
nence and stability of electronic journals. They
must feel that their contributions will remain
through the ages, available to potential readers,
and that these contributions will be protected from
corruption, intentional or unintentional. They
must also feel that the results of their research are
publicly available, and not accessible only by a
small elite.
The information content carried in the structure of
the current system must not be lost (at least until
technology can provide alternatives). The group-
ing of articles into discrete journal titles with dis-
tinctive identities, and the format of individual
articles, add structure and meaning to the body of
scientific knowledge in subtle ways that are not yet
thoroughly understood.% Electronic journals will
need to maintain many of these structural ele-
ments. We cannot expect massive new databases
of individual articles to be useful; journal titles will
need to be maintained. We cannot expect readers
to page through screens of plain ASCII text
stripped bare of structure and of much of its mean-
ing. The structure of documents serves to orient
readers; readers must be able to move from one
section of article to another easily, and they must
be able to locate and re-read sections efficiently.
For these reasons, page images, including graphics
and typography, must be recreated on screen. This
will be expensive and slow, and such images will
need to be displayed on large-screen graphics
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terminals. These factors will limit the speed at
which electronic journals will be fully accepted.
Over the long run advances in technology, bring-
ing totally new forms of searching, displaying, and
linking information, may allow us to relinquish of
some of these structural elements. Our whole way
of viewing and interacting with information may
someday undergo changes at the most essential
level, permitting dramatically new forms to
evolve.

Electronic journals must be able to serve the social
needs of sub-disciplines of scholars. The track re-
cord for electronic publications is already good in
this respect. New communities are being built and
maintained constantly on the networks. There is
some chance that this function of journals may be
taken over by the more informal publications al-
ready available on the networks.

The future of electronic journals will hinge on
many additional factors that have not been touched on
here, such as economics and copyright. Nevertheless,
unless electronic journals can meet the most basic needs
of researchers and readers that have been satisfied by
print journals for almost 350 years, they will not be
successful. When and how they will be able to do so is
still an open question.
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The People Speak: The Dispersion

and Impact of Technology
in American Libraries

Robert Hauptman
and Carol L. Anderson

What is the status of technological applications in
American libraries? How much “technology” do most
libraries of all types and sizes really have? Does the
literature, which delineates many success stories, accu-
rately represent the status of implementations? What
technological challenges are faced by practioners in the
field—people who work in underfunded and under-
staffed libraries and spend each day trying to deliver the
best service possible given their resources? How close
are libraries in the United States to reaching their tech-
nological goals for delivering information services to
users? Does every library have everything it needs?
What are the problems and the challenges presented by
technological applications? These are the questions
posed in the authors’ survey discussed below, and the
picture that emerges is most interesting.

. Recent Surveys

During the twentieth century, technology has played an
increasingly influential role in the dissemination of in-
formation. Early microfilm collections and automated
circulation systems have given way to OPACs and CD-
ROMs, which in turn will evolve or be replaced by more
sophisticated innovations. Large academic and research
facilities are now almost entirely dependent on technol-
ogy, but even small special and public libraries can
hardly function without computers, modems, CD-ROM
readers, fax machines, and other equipment.

In the late 1980s, a number of surveys investigated
the dispersion and utilization of technological applica-
tions in libraries and information centers. In the spring
of 1989, for example, John Berry discovered that based
on a survey of 2,000 Library Journal subscribers (with
1,003 responding), “more than 60 percent of the facilities
either have an integrated system or will buy one within
two years.” Circulation followed by automatic catalog-
ing are the modules most frequently cited. Berry notes
that “more than 86 percent” of the respondents have
microcomputers, which are used in many ways, put
especially for word processing. The most interesting
finding is that many institutions have had to upgrade
their systems, often not long after the initial installation.!

A 1989 survey of 294 OCLC facilities shows that
97% use microcomputers, a “tenfold increase” since
1983. A similar change is indicated for compact disk

usage: a rate of 6% in 1986, when on average each library
had but one product, to 66% by 1989, when the total had
increased to five products. InfoTrac, ERIC, Psychological
Abstracts, Books in Print, and Academic Index are the top
five items used. Finally, 52% of these libraries use fax
machines, primarily for ILL transmissions. 2

A series of 1987, 1988, and 1989 surveys of 16,547
American and European libraries, with return rates
varying from 20% to 44%, shows that about half of the
American and only 9.5% of the European institutions
use optical products. Although the important American
CD-ROM materials are used in Europe, none of the
European items, e.g., Myriade or Verzeichnis lieferbarer
Biicher, are used in the United States.? This is a detailed
report and it deserves further scrutiny.

In August 1989, the Special Libraries Association
surveyed its 10,695 members. The study was designed
to assess the current status and impact of technology,
project short term technological requirements of the
membership, and help plot future directions for devel-
oping technological tools and applications. Four thou-
sand one-hundred sixteen individuals returned the sur-
vey, a response rate of 38.4%. Of the 33 technological
uses, word processing was cited most often (88.7%),
followed by online searching (87.3%), fax (72.8%), and
telecommunications software (70.3%). Only 33% of the
respondents use CD-ROM products. The application of
technologies was perceived by 88.9% to increase the
level of service provided, and 75.9% of the respondents
perceived a greater level of user satisfaction as a result
of technological applications within their operations. A
strong majority, 86.4%, indicated an increased level of
job satisfaction due to new technologies.

We conclude this brief overview by citing two
predictive reports. First is the 1987/1988 Delphi study
that projects the dispersion of information technology in
1996 and 2010 in Finland. The goal of the research was
assessment and summarization of the opinions of ex-
perts assembled to discuss information technology de-
velopments and applications in Finnish libraries and
information services. The 32 experts’ opinions are sum-
marized in table 1.5

Robert Hauptman is Reference Librarian, St. Cloud State
University, Minnesota. Carol L. Anderson is Reference Li-
brarian, University of Albany, New York. The authors are
grateful to the following St. Cloud State University personnel:
Dean John Berling, for his support of survey research; Cath-
erine Walz, for her perceptive and industrious work on the
survey instrument and subject selection; and Mary Woelfel
and Susan Klein, for their tireless efforts in getting the massive
mailing out. We appreciate the help of those persons around
the country who took the time to respond to the survey.

DISPERSION AND IMPACT OF TECHNOLOGY | HAUPTMAN AND ANDERSON 249

o



Table 1
Summary of the Predictions

Use as Service Use as Self-Service

(% of the Total Use) (% of the Total Use) Rank Order
1. Online searching in databanks containing factual in 1996 36 64 1st
information such as statistical, legal, economy, etc. in 2010 20 78 ond
2. Reading and browsing electronic professional journals in 1996 1 89 6th
for work-related information gathering. in 2010 7 93 6th
3. Merging data from external databases with data from in 1996 25 75 3rd
one’s own organization and using it as one single source. in 2010 16 84 4th
4. Utilization of an online searchable local multimedia in 1996 20 80 9th
system, such as cassette or optical disc, containing data :
textual material, pictures (also moving pictures) and et 12 88 7h
sound.
5. Utilization of the telefax equipment with the transfer rate in 1996 49 51 7th
of at least 50 pages per second and the capability to )
send whole publications (books, journals) without advance 2010 & 73 9th
copying.
6. Use of the ISDN—Integrated Services Digital Network, in 1996 15 85 4th
i.e., broadband network with e.g., moving picture >
capability. in 2010 74 93 1st
7. Utilization of electronic mail for communication, in 1996 20 80 2nd
correspondence, and materials requisitions from abroad. in 2010 14 86 5th
e in 1996 74 93 8th
8. Participation in computer and teleconferences.
in 2010 4 96 8th
9. Utilization of a wireless, portable workstation for searching in 1996 0 100 10th
in remote databases and for communication with the work in 2010 h
place during travel, attendance at meetings and < 0 100 1ot
conferences, etc.
ok 2 : x in 1996 6 94 5th
10. Utilization of computerized guidance systems with
built-in expert systems to replace user education, in 2010 3 97 3rd

guides, and manuals.

The Finnish experts believe the general trend is
towards self-service by users. They envisage a worksta-
tion equipped for multiple functions, though the basic
machine will change as local area networks provide
support formerly resident on individual stations. Abrief
summary of some of the other projections follows: faxes
may replace much “regular” mail, but they will not
replace electronic mail; if videotex is to grow, the re-
trieval system must be more user-friendly; electronically

disseminated information will co-exist with print: regu-
larly published journals will still be printed, but small
circulation journals will more often select the electronic
publication option; the most important technical
changes will occur in the field of intelligent software;
and the study concludes that “Most technological appli-
cations needed for effective information acquisition,
processing, storage, and transfer are either already
available or technically realisable in the future.” ¢
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The second predictive report, The Twenty-First Cen-
tury (1988), codifies the results of a 150-question instru-
ment completed by 224 respondents from a sample of
740, a 30.3% return rate. The following comments merely
sample the vast quantity of useful data. More than half
of the respondents (57.7%) believe that in the future
people will purchase computer-readable information
rather than borrow it from libraries. Microfilm will be
replaced (according to 76.4% of those who replied). And
81.3% of the respondents believe that external commu-
nication mediums, such as interactive television, will
not supplant the library.”

. A New Overview

The present authors decided that an investigation of
current attitudes toward technological applications and
implementations in various types of libraries would
help to answer the questions posed in the introduction
to this article. They wanted to know how much “tech-
nology” American libraries had and how it was used,
the challenges faced by staff and users, and how close
libraries are to achieving their technological dreams.
They also wanted to determine if the technological suc-
cess stories in the literature reflected the day-to-day
reality in the field. Therefore, in November 1990, they
surveyed 800 libraries around the country. It appears
that the responses fairly represent the status of technol-
ogy in American libraries in 1990.

I Methodology, Data
Collection, and Analysis

Two hundred public, 200 hundred school, 200 special,
and 200 college and university libraries randomly se-
lected from the American Library Directory were mailed
the opinion survey. Of these 800 libraries, 238 re-
sponded, for a return rate of 29.7%. Non-respondents
were distributed evenly over the four categories.

The survey instrument’s 40 questions covered
demographics, applications, attitudes, and opinions,
and additionally allowed for some open-ended. re-
sponses. The survey underwent a number of revisions.
The data were gathered in November 1990 through a
mailed instrument that was returned within three weeks
of receipt. The pre-coded questions were tabulated and
analyzed at St. Cloud State University’s Academic Com-
puter Services using an SPSS-X program. Complete fre-
quencies and a substantial number of cross-tabulations
were produced.

. Findings

Respondents to the November 1990 survey provide a
rather interesting picture of technologies utilized in
their libraries. There is a fairly balanced response by
library type (see figure 1).

Many of these facilities are quite small: Sixty per-
cent contain fewer than 15,000 volumes, which makes
sense since almost half of the respondents represent
school and public libraries (see figure 2).

It is somewhat surprising that generally technol-
ogy is not as widespread as has been hypothesized (see
figure 3).
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Figure 1
Respondent Breakdown by Type (N = 238)
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Figure 2
Size of Libraries (In Volumes Held) (N = 238)
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Rating Libraries’ Technology (N = 238)
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Rating Libraries’ Technology by Type (N = 238)

According to the results, fewer than half of the
respondents report using a bibliographic utility; fewer
than half use automated interlibrary loan; and only
about one third have in-house systems of one sort or
another supporting acquisitions, circulation, and serials
control, or an online catalog. Only 91% of the respon-
dents have copying machines. Interestingly, only about
two-thirds of the respondents have microform (see fig-
ures 4 and 5).

About half the collections do not use CD-ROM (see
figure 6).

One quarter of those that do, only subscribe to one
or two products (see figure 7).

The survey respondents from the libraries ranging
in size from 50,000 to 500,000 volumes, regardless of

Number of CD-ROM Stations (N = 238)

type of library, have the most technology. Apparently,
the organizational flexibility exists both monetarily
and within the staff to bring in new technological
applications.

More than half of the respondents report expend-
ing less than 10% of their budget on technological prod-
ucts, although some of them probably included some
service expenditures, such as charges from the utilities,
in this category.

Some respondents may have included equipment
purchases in this category also. Nevertheless, technol-
ogy expenditures in more than 75% of the responding
libraries do not exceed 20% of the budget (see figure 8).

The second portion of the survey requires an opin-
ion or perception from the responder. Overall, patrons
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Percentage of Budget Allocated to Technology Purchases (N = 238)

are perceived as extremely appreciative of technology
(see figure 9).

They find technologies fairly easy to use, al-
though they do not have access to all technologies in
the library when available. Respondents perceived
technologies as not utilized to their full potential by
patrons (see figure 10).

That more technology would increase services to
patrons is the hands-down opinion of 85% of the survey
respondents (see figure 11). :

Fully 96% of the respondents agree that a variety
of technologies would best serve the needs of the pa-
trons, and the response to question 22 shows that tech-
nology is perceived as critical in providing the highest
quality of service to users. If patrons are perceived as

Technology Fully Utilized by Patrons (N = 238)

appreciative of technology, library staff are seen to be
even more appreciative, and staff are perceived as util-
izing technology much more fully. Almost half of the
respondents feel that training is inadequate.

Online catalogs are held to be a benefit to users,
and respondents feel that the card catalog should be
replaced by an online system. However, one question
reveals a split opinion about the benefits of an online
catalog versus automated circulation. The response to
this question may show the pattern of the last ten years,
when the library’s repetitive behind-the-scenes opera-
tions were first automated.

The responses to the questions about fees are re-
vealing. Although 70% of the respondents feel that the
budget is inadequate for adding new technologies, there
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More Technology Would Increase Service (N = 238)
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Figure 12
Staff Training is Inadequate (N = 238)

is nearly as strong an agreement not to charge fees for
online searches. The resulting conclusion therefore is
that the respondents wish to make information, in what-
ever format, available to all people regardless of their
ability to pay.

Six open-ended questions allowed respondents to
comment on technology in some detail. Many of the
remarks confirm the obvious: Libraries lack money and
fail to train (see figure 12); staff members do not have
enough time; equipment breaks down; technological
innovations put more pressure on interlibrary loan; and,
naturally, patrons want more and improved technology.
But there are also revelatory comments, some of which
are negative: “Although we have very positive attitudes
toward technology, introducing new systems is stress-
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ful....” Or from another respondent, “Installing, de-
bugging, repairing, is driving me crazy!” Again, “Fac-
ulty and students expect instant results. All answers
should be at their finger tips. They have a false illusion
that the computer will do their work for them.” A media
specialist remarks that “We have none [technology], and
we have become stagnant.”

Most respondents are extremely positive: Technol-
ogy results in an “improved perception of our role and
status.” “New technology has stimulated student inter-
est in basic research.” And from another person, “Stu-
dents are more excited about learning.” The following
evaluation by a medical librarian is an excellent summa-
tion of technology’s impact on information dissemina-
tion: “In addition to increasing the speed, accuracy, and
efficiency of providing information to our patrons, it has
upgraded our image among our patrons.” A media spe-
cialist concludes that “It [technology] has provided me
with tremendous personal and professional growth.”

Thus, it is clear that overall, the individuals re-
sponding to the survey have a positive attitude toward
the applications and benefits of technology. In fact, they
have become greedy for much more as they experience
the overwhelming benefits of technology in the delivery
of information and services.

. Conclusions

The number of responses from the various types of
libraries are fairly balanced in proportion to their total
numbers, and thus the survey results are fairly repre-
sentative of the general state of and attitudes toward
technological implementation. Perhaps the most inter-
esting indication here is that so few information workers
believe that their facilities contain state-of-the-art equip-
ment. What this means is that more money will have to
be allocated in all types of facilities if administrators
hope to maintain technological currency. As new tech-
nologies are made available, these too will have to be
added to the agenda. That only about a third of the 238
respondents have online catalogs or use electronic mail
systems and only a few more than half have access to
CD-ROMs is indicative of the problem. As for the more
esoteric applications, only 2% make use of expert sys-
tems, 4% have hypertext, and 8% have voice mail capa-
bilities. There is obviously a growing gap between those
libraries that have some basic technologies and those
than can afford to implement virtually anything re-
quired to provide optimum service. Budgetary con-
straints and programmatic priorities both have a role in
this inequality. Almost 60% of the respondents spend
10% or less of their budgets on technology. Less than 2%
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spend 40% or more. Traditionally, personnel, mono-
graphs, and serials have eaten up virtually all allocated
monies. During the past two or three decades, there have
been some minor reallocations. By the next century,
there will have to have been some major changes if
information centers are to continue to serve their con-
stituencies effectively.

Since patrons and staff appreciate having technol-
ogy available, it seems clear that more technological
equipment, devices, and products should be purchased
and their services offered. Almost all of the respondents
(92%) require more technology, and most of them (85%)
believe that such additions would increase their ability
to provide good service. Thus, the solution to the tech-
nology gap lies in increased budgets with larger percent-
ages allocated to technology. That some patrons do not
fully utilize what is available probably results from in-
adequate education and training. Such attitudes among
the general population will undoubtedly change as
younger people, educated in a computer-rich environ-
ment, begin to replace older generations. Training and
sensitizing of both staff and patrons will have to be
dramatically increased if librarians are to provide the
service that is necessary in an age when no single prod-
uct is more important than information.

. Concluding Remarks

A number of libraries are on the technological “cutting
edge” butonly a very few “haveitall.” Although excited
by technologies and what they offer, survey respondents
reflected stress over the multitude of changes and the
expenses incurred. The respondents are not “informa-
tion technology gurus” but the people in the trenches
who grapple with the day-to-day realities of too many
demands, not enough staff, and not enough in the
budget to do what needs to be done to position libraries
and information services for the 21st century. Despite
this, many survey respondents expressed excitement
concerning technological benefits.

As monies tighten during the 1990s, more and
more organizations will have to make tougher decisions.
In many facilities, technology will be viewed as a means
of delivering quality services and information at a rea-
sonable cost, while in others it will be viewed negatively
given the cost-benefit ratio. Lack of money will have a
detrimental impact on the ability of many organizations
to upgrade or replace in-house support systems, and it
will preclude the purchase of new information storage
technologies and attendant equipment, ultimately lead-
ing to a gradual deterioration in services. Technologies
must be viewed as capital investments with monies

raised, allocated, and expended within a short deprecia-
tion cycle.

In order to provide the data sought by users, infor-
mation providers will have to assume a global attitude:
the physical location of the information is of little con-
cern to the user, as long as it appears in paper, by fax, or
is available through a gopher or an ftp site. A “seamless”
system will integrate all types of information, whether
accessible on site or deliverable from some distant loca-
tion; it also will be much more user-friendly. Patrons
generally do not concern themselves with format;
whether the data is located in a document, monograph,
periodical article, or file on a mainframe is immaterial.
Users just want to retrieve the information. It is possible
that patrons and staff will have to know less about
computing systems, since interfaces are bound to be-
come more user-friendly.

As technological costs continue to spiral and infor-
mation costs increase concomitantly (a limited search of
the citation indexes can quickly run up $500 in charges),
interest in the profession will focus even more closely on
pooling monetary and intellectual efforts for best serv-
ing the needs of users. There will be increases in the
sharing of resources and in development efforts, as well
as in the cooperative purchase of expensive equipment
and costly information sources. The importance of ad-
vocating for hardware, software, and communications
standards has been stated repeatedly and bears close
attention and leadership initiative, especially if the pro-
fession wishes to maximize monies and developmental
energies.

Within organizations, better and more long-term
planning for staffing, technological implementation,
and budgeting will be critical. Staff with the appropriate
technological expertise for servicing and accessing col-
lections in order to serve users must be trained or hired.
The best qualified people must be sought, especially
those who have a vision for new and innovative services
using existing resources and technologies supple-
mented by new technologies and equipment. Although
a number of the survey respondents alluded to savings
in staff time because of more efficient materials process-
ing, they also commented on the increase in assistance
time required to educate and aid patrons in their use of
new technologies and the additional increase in staff
time for maintaining equipment for public use. In other
words, organizations will not be able to significantly
downsize their labor forces. Longer-term planning also
is required to meet the capital investments demanded
by automation. Yet other portions of the budget must be
protected so that books will still be available! An impor-
tant component of planning is listening to what users
have to say. This can be accomplished by inviting library
patrons to serve on long range planning committees;
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establishing an e-mail box for criticisms, suggestions,
and comments; and talking with people informally
about what they would like to see in the way of services.
Formal surveys are always a possibility, but they are
usually costly and time consuming. Library staff may
find out more about users and non-users if they infor-
mally telephone 10-15 persons a month.

Librarians are in the business of accessing or ac-
quiring information and making information resources
available to users. In doing so, they are tacitly evaluating
the quality of the material provided. Eventually, this role
will become more apparent and useful to patrons. Sev-
eral of the survey respondents, although excited by the
information that users have at their fingertips, also ex-
pressed reservations because patrons think that comput-
ers provide everything of relevance on the topic. These
comments point to an increasingly important role for
librarians who must teach users to evaluate the informa-
tion resources and stimulate patrons to continue to seek
in other places.

The profession will have to become much more
attuned to document delivery services, or libraries will
atrophy and patrons will turn to commercial brokers.
Answering reference questions via e-mail is a wonderful
service; but users often want much more than to know
if the library owns a copy of a certain law. They want it
copied, faxed, or scanned and sent to them.

Technological issues also provide another area in
which the profession must exert strong leadership. We
must become advocates for the personal privacy of our
patrons, their information uses, and the protection of all
confidential data. The profession could play a strong
educational role as the federal government contem-
plates a single combined database on its citizens, one
that integrates tax, military service, and social security
records. We must also serve as advocates for records
management. As more and more information is stored

in transitory formats such as computer tape and disk-
ette, we stand to lose all social and historical records for
future generations. We must strongly support the pres-
ervation of older and outmoded technologies that con-
tain many contemporary records. Technology makes it
possible for librarians and information specialists to
provide a vital community, regional, state, and national
service by acting as advocates for the protection of con-
fidentiality, privacy, and national resources. It is only
through the provision of such services that the tradi-
tional librarian will be able to compete with other infor-
mation specialists in the technocracy that is already
upon us.
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Barcoding as a Tool

for Collection Use Analysis:

A Pilot Project

Elizabeth McKenney Titus,
Wallace C. Grant,
and Lorraine J. Haricombe

This article discusses the value of having information on
how in-house use only collections are used when making
collection development and maintenance decisions. It
describes a pilot project in which the feasibility of using
barcoding as a method for measuring journal-use pat-
terns is tested. Technological, economic, organizational,
and political considerations associated with the imple-
mentation process are discussed. Samples of screen de-
signs and database reports are included.

. Introduction

A review of the literature shows that academic libraries
pursued barcoding primarily for circulation and inven-
tory purposes. This article discusses the use of barcod-
ing as a method for measuring the frequency-of-use
patterns of bound journal collections in an academic
library setting. In December 1992, Northern Illinois Uni-
versity (NIU) Libraries decided to fund a pilot project to
test the feasibility of using barcoding technologies to
measure the use of the libraries’ uncataloged bound
periodicals collections. If the pilot project was success-
ful, the library would then barcode all volumes of the
bound periodical collections that were used in the
library and track their frequency-of-use patterns on an
ongoing basis. The project involved the following
activities:

* Barcoding 1,000 uncataloged bound periodical
volumes using commercially produced barcode
labels.

* Building a database that contained a dummy bar-
code field and information on each volume that
had been used.

* For barcoded volumes, scanning them after each
use to document their use patterns.

» Generating management reports on the use of the
bound periodicals collections.

The planning, analysis, design, implementation,
and maintenance of this project was done using a team
approach with participants from the administration, pe-
riodical services, and systems. A team approach is fre-
quently taken within library organizations when work-
ing on the development of automation projects, with
each of the team members contributing their expertise
to the project’s success.

The Administrative Role

The administrator conceptualized the idea for the pro-
ject, organized the team, obtained approval to go ahead
with the pilot project, got funding approved, and pro-
vided the leadership for the project. In many ways the
administrator was the catalyst that took a concept and
“made it happen.” It was not enough to know something
was technically possible; it had to be made to work in
the context of the organizational environment.

The Periodical Services Role

The periodical services unit staff was responsible for the
initial barcoding of the bound journal collections and
scanning each volume prior to its being reshelved. The
department head was the team’s in-house barcoding
expert and trained the staff on keeping the bound peri-
odical use database current.

The Systems Role

The systems librarian and the systems database analyst
were responsible for all aspects of hardware and soft-
ware support for the project, e.g., installation, testing,
and maintenance.

. Project Rationale

If the project proved successful, information on the use
of the uncataloged bound periodical collections could be
systematically obtained and could assist in making key
collection development and collection maintenance
decisions.

Collection Development

NIU Libraries, like many other academic libraries na-
tionwide, had been experiencing over the past decade
severe reductions in its library materials budgets due to
the combination of several economic factors. These in-
cluded double-digit inflation in price increases for jour-
nals, the sustained weakness of the U.S. dollar against
foreign currencies, and continuous reductions in budget
allocations at the institutional level. These budget cuts
had been sustained over the past several years. With

Elizabeth McKenney Titus is Associate Director, Wallace C.
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combe is Head of Circulation Department, Northern Illinois
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each successive budgetary cutback, the decisions as to
which journal subscriptions to be cut became increas-
ingly difficult.

While many factors are taken into consideration
when deciding which journals to cancel (e.g., cost, re-
search or instructional level, whether the periodical is
indexed, whether it is scholarly or popular, etc.), as
budgets become more restrictive another factor, the fre-
quency of use, becomes more significant in the decision-
making process. To date, only a few libraries have un-
dertaken rigorous collection-use analysis studies of their
periodical collections. Many of these studies, especially
those dealing with large collections such as Northern’s,
have only studied use patterns during a “typical week,”
and the data-collection process has been done manually.
However, it can be argued that there is no such thing as
a “typical week” when looking at use patterns in an
academic library (Van House, Weil, and McClure 1990).

Consequently, our objective for this project was to
develop a more accurate way to measure actual use
patterns and not just look at a “typical week.” In addi-
tion, the data-collection process would utilize computer
technologies.

On a very limited basis, NIU Libraries began to
measure the use of its bound periodicals collections in
1988. When the library created a closed-stacks access
area that housed low-use bound journals (est. 100,000
volumes), data from user request forms were systemati-
cally entered into a database file that permitted the
library to measure use patterns. On an annual basis, the
data have been compiled and distributed to those in-
volved in periodical collection-development activities.
These data provide information on frequency-use pat-
terns of bound periodicals located in our closed-stacks
facilities.

In contrast, for our open-stack bound periodicals
collection, data on their use patterns are not available.
Given that the serials collections represent expenditures
of over 2.2 million dollars per year, and for FY94 repre-
sented over 72% of our entire library materials budget,
itwas felt for collection-development decisions that data
on the use of bound journals would contribute to making
more informed decisions. It was also felt that this would
be a much more systematic approach to measuring
bound periodical use than many libraries employ: going
to the shelf and physically inspecting the volume. This
is sometimes referred to as the “dust test.” If you can
pick up the volume and blow dust off it, it is probably
not highly used.

It should be noted that this project, if successful,
could also offer new and innovative ways of measuring
use patterns of not only in-house use only periodical
collections, but also other in-house use only collection-
use patterns. For example, in NIU Libraries, all the ref-

erence collections are in-house use only and the dollars
expended to maintain these collections are high. Again,
information on the use patterns of these collections
would contribute to making better informed decisions
on retention or discontinuance when reference book
budgets have to be cut.

Collection Maintenance

In 1981, the NIU Libraries acquired its one millionth
volume. In doing so, the building which was constructed
in 1976 had reached its shelving design capacity. In 1994,
the collections are over 1.4 million volumes. In order to
house the existing collections, it has been necessary to
increase shelving capacity in the existing building by
reducing seating, converting from hard copy to micro-
formats, and using high density closed-stack storage.
Even with all these collection management options be-
ing used, within the next two years the NIU Libraries
will be out of space to house the bound periodical col-
lections. It is most likely that a substantial number of
bound periodical volumes will have to be placed in
either high density compact shelving areas, yet to be
constructed within the existing building, or at an unde-
termined remote storage site.

As abasic rule of thumb in collection management,
it is desirable to place in storage those items that have
low use. This just makes practical sense. The document
delivery cost of retrieving items from remote storage
areas increases for high-use items since they have to be
retrieved more frequently (Paquette 1991). These costs
can be reduced if the library does not place high-demand
items in storage. Also, items in remote storage areas
have more limited user access. If user access to part of
the collection has to be limited, then a way to minimize
the adverse effects of loss of user access is to store
low-use rather than high-use items.

The above would suggest that knowing what is
used or not used in our bound periodical collections is
a key to making better decisions on what volumes
should go into storage. Making the wrong choices can
be costly not only in terms of document retrieval serv-
ices, but in terms of how many of our users experience
loss of collection access.

. Relationship to Organization

NIU Libraries is highly computerized and uses a wide
range of computer systems, e.g., online systems, CD-
ROM systems (single-file servers and multi-file servers),
local area networks, mainframes, individual work sta-
tions, etc., for library management operations. This spe-
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cific project was related to automation planning activi-
ties associated with the circulation system component of
our statewide automated online catalog, ILLINET On-
line (IO).

Until 1992, the IO system did not have the techni-
cal capability to support barcoding. Now that IO can
support barcoding, many IO participating libraries are
beginning to barcode their circulating collections, e.g.,
University of Illinois-Urbana/Champaign and Illinois
State University (Haricombe 1994). Barcoding increases
the speed and improves the accuracy of check-out pro-
cedures. At NIU libraries, we currently have to keyboard
in all call numbers and patron identification numbers
manually when we check out items. Consequently, our
check-out procedures are slow and subject to operator
input errors. The barcoding of the collections would
significantly reduce these problems, if not eliminate
them.

If the pilot project was successful, it would set the
stage for the library to make a much stronger case for
the budgetary support required for barcoding the main
circulating collections that were represented on IO and
improve the efficiency and accuracy of our circulation
check-out services. Administratively, we argued that the
value of barcoding the collections was far greater than
just decreasing the amount of time required to charge
out materials or to increase the accuracy of check-out
procedures. Barcoding also permits libraries to gain
valuable information on how their collections, circulat-
ing and in-house use only, are used.

Discussion of Hardware
and Software

Overview

On April 10, 1993, all software and hardware associated
with the project had been purchased, installed, and
tested, and was operational. The bound periodical use
database was built (1,000 bound journal records with
barcodes loaded). Over the next several weeks, we
scanned all barcoded bound volumes each time they
were picked up to be reshelved. When the barcode was
scanned, the record for that volume was retrieved and
the count for that record automatically incremented. The
computer screens shown below are the sequences used
by Alpha Four. Screen one is the main menu of Alpha
Four where the operator selects the “view/enter rec-
ords” choice. Screen two is the view records menu v\'rhere
the operator selects the “find” choice. Screen three is the
find screen where the operator wands the barcode.
Screen four is the find screen with the barcode automat-
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~ARecords in list

§0 Wik
u

Databasesset design

Print Lagouts

I’ Search/sort lists Applications

{ Indexes/ranges Utilities
Global updatesdelete Other

Choose databasesset Quit

Ulew, change, enter or delete records
Filelp AItF1Quick record AItF2Quick play AItFIScript wenu AILFIDOS access
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Figure 1
Screen One: Alpha Four Main Menu
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Figure 2
Screen Two: View Records Menu

ically entered by the wanding process. Screen five is the
change screen reached by pressing the Enter key at the
previous find screen. At this point the increment number
is increased by one when the Enter key is pressed, giving
screen six.

On a periodic basis, we generated management
reports based on this data. At that time we were primar-
ily interested in frequency use counts. Table 1 is a sample
of a typical report.

Four major factors, cost, user friendliness, compat-
ability, and systems staff recommendation, influenced
what hardware and software were selected.

Cost

For the pilot project, the objective was to keep costs to a
minimum, given the severe fiscal constraints on library
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Screen Three: Find Screen

Figure 5
Screen Five: Change Screen Before Increment
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Figure 4
Screen Four:Find Screen with Barcode

budgets for FY93. Existing equipment was used when at
all possible, light pens were used rather than more ex-
pensive barcoding laser scanners, and comparative
shopping for barcode labels from vendors was done.

Systems Data Processing Analyst
Recommendations

Since the data processing analyst would be responsible
for the software and hardware technical support and
maintenance, his recommendations were given signifi-
cant weight in the decisions on what equipment and
software were selected.

User Friendliness

As a rule of thumb, the team embraced the “KISS” (Keep
It Simple, Stupid) approach to project design. We

Figure 6
Screen Six: Change Screen After Increment

wanted to keep everything as simple and easy to use as
possible. This approach allowed us to keep tasks from
being labor intensive, minimized training time, and per-
mitted us to use student labor to do routine procedures
associated with the project.

Compatibility

One of the initial decisions the team made was to make
sure that whatever we did in terms of hardware and
software associated with barcoding was compatible
with the IO system requirements for barcoding. Ulti-
mately our goal was to use barcoding within this con-
text, and the pilot project would give us an opportunity
to see what worked. For example, the choice of barcode
labels was limited to Codabar because it was the only
type that IO supported.

For this project, barcodes were assigned to 1,000
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Table 1
Management Report of Use Patterns of Bound Journals
Title Issue Year Month Freq. Counts
Journal of Consulting and Clinical Psychology 59 1991 43
Journal of Consulting and Clinical Psychology 60 1992 39
Educational Leadership 49 1991-92 Sep-May 36
Exceptional Children 58 1991-92 Sep-May 35
Child Development 61 1990 Aug-Dec 33
Developmental Psychology 26 1990 30
Journal of Learning Disabilities 22 1989 26
Exceptional Children 56 1989-90 Sep-Apr 26
Adolescence 27 1992 25
Youth and Society 23 1991-92 Sep-Jun 23
Reading Teacher 45 1992 Feb-May 23
Journal of Youth and Adolescence 20 1991 22
Child Development 62 1991 Feb-Jun 22
Golf Digest 39 1988 Jul-Dec 22
Science News 139-40 1991 20
Journal of Social Psychology 130 1990 20
New Scientist 134 1992 Apr-Jun 20
Child Abuse and Neglect 14 1990 19
R.N. 53 1990 Jul-Dec 19
Child Development 61 1990 Feb-Jun 19
New Scientist 131 1991 Jul-Sep 19
Psychological Reports 66 1990 Feb-Jun 19
Training and Development 46 1992 Jan-Jun 19
Journal of Sport Management 3-4 1989-90 18
Journal of Multicultural Counseling 19-20 1991-92 18
Physician and Sports Medicine 18 1990 Jan-Jun 18
Child Abuse and Neglect 15 1991 17
Christianity and Crisis 50 1990-91 Feb-Jan 17
Journal of Consulting and Clinical Psychology 53 1985 17
Journal of Management Development 1 1992 17
Exceptional Children 52 1985-86 Sep-Apr 17
Golf Magazine 30 1988 Jul-Dec 17
New Scientist 133 1992 Jan-Mar 17
Journal of Business Ethics 1 1992 Jul-Dec 17
World Press Review 39 1992 16
English Journal 81 1992 Jan-Apr 16
New Scientist 129 1991 Jan-Mar 16
Journal of Advertising 18-19 1989-90 16
British Medical Journal 304 1992 Jan-Jun 16
Vital Speeches of the Day 57 1990-91 16
Physician and Sports Medicine 18 1990 Jul-Dec 16
Child Development 60 1989 Feb-Jun 16
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randomly selected bound periodical volumes. Each time
a barcoded volume was picked up to be reshelved, its
unique barcode was scanned. When the barcode was
scanned, it was linked to its unique record in a database.
In order to do this, database management software was
needed.

The process of identifying items in a library’s collection
by assigning to each a unique machine readable code has
been generally referred to as barcoding. Barcoding is
much more than simply affixing a coded label to each
item in the collection. The process must include, by some
method, the linking of each code to an appropriate item
record in the library’s bibliographic database. (Kennedy
and Lach 1986, 1)

The NIU Libraries is a heavy user of database
management software, e.g., Alpha Four, Reflex, Dbase,
and Paradox. Our decision was to use Alpha Four data-
base software for several reasons. It was user friendly,
had pull down menus, online help, was Dbase compat-
ible, and we already were using this product extensively
within the library. Our database analyst considered Al-
pha Four to be one of the best products on the market
because it was easy for general users and because it had
an excellent sort function (Titus 1993). Numerous soft-
ware reviews of Alpha Four overwhelmingly supported
the team’s reasons for choosing this particular software
product (Canter et al. 1993; Plain 1993; Salemi, Pastrick,
and Walton 1991). Also, Alpha Four is a relational data-
base. “Users may access information in multiple data-
bases simultaneously. Each database in the set may have
multiple relationships and can automatically handle
one-to-many links” (“Alpha Four” 1992). A relational
database would allow us to do further analysis of the file
we were creating in relation to other files at a later date.
For example, we would have the capability of linking
FAXON database files which contain periodical cost in-
formation, e.g., prices, inflation rates, etc., with our files
on use patterns.

The barcoding configuration software permits the
computer system to know what it should expect to see
when the barcode is scanned. For example, since there
are many types of barcodes, e.g., Code 39, UPC Version
A, EAN-13, Codabar, UPC Version E, etc., the computer
needs to know which barcode it is reading. EZ Barcode
was selected based on information found in a database
called Computer Select. This database, produced by
Ziff Communications Company, gives reviews and
specifications for computer hardware and software
products currently available from suppliers. EZ Bar-
code was highly rated, easy to use, and was in our cost
range.

. Impact and Lessons Learned

Even though we only ran the pilot project for a short
time, we gained valuable insights into a variety of activi-
ties associated with barcoding as a means of measuring
collections use. At this stage, we have sufficient confi-
dence in the technological and operational feasibility of
this approach to propose funding for expanding the
scope of collections barcoded to include all bound jour-
nals being used (est. 250,000 volumes). Some of the
impacts and lessons learned from the pilot project to
date are briefly discussed below.

Technological

Software

The software we selected for the pilot project performed
well and did everything we wanted it to do. Alpha Four
was very user friendly, and we operated this project
using student employees. Training time was minimal.
EZ Barcode also was easy to configure to read Codabar.

One of the strengths of doing pilot projects is that
it permits you to get part of a system up and running
quickly. However, one of its drawbacks is that you do
not have the full system operational. The software we
selected worked fine for the pilot. What remains unan-
swered at this time is how it will perform given high-
volume activity levels and sustained use. Since we have
worked with Alpha Four using large database files, we
are very confident it will perform well as the scope of
the project expands.

We also know that if we are going to use Intermec
laser scanners, they will not run on the hardware we are
using for the pilot project. We have done some testing of
Intermec laser scanners and they work on one of our
newer workstations, but not on the Zenith that was used
for the pilot project. We did not know why there was this
problem, and the Intermec technical staff worked with
our staff to determine why it did not work. We were
fortunate that the vendor was able to provide technical
support. This is not always the case. The basic lesson we
have learned in the past about software and hardware is
to test it to see that it works, or have the vendor prove it
works. Too many vendors say their products are com-
patible or will perform certain functions, but when
libraries purchase the item, they find out they do not
operate as promised.

Database

The database design seemed to work well. Originally,
the team thought that building the database would be
slower than it actually was. However, this was still the
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most labor-intensive aspect of the whole project, espe-
cially during the initial phases of the project. By doing
the pilot project, we now have better information for
estimating how long building the entire database is
likely to take.

We are beginning to look at how increasing the size
of the database impacts on database maintenance opera-
tions. Our thinking is to split the database files between
two or more workstations. That way, we can have more
than one staff member creating new records in the data-
base or doing scanning simultaneously, and not cause
unacceptable backlogs of items waiting to be processed
for reshelving.

As expected, minor problems associated with the
database tended not to be technological in nature, but
were caused by operator errors. There were blank re-
cords and duplicate records in the database that had to
be corrected before we could get management reports.
From past experience working with databases, we know
that no matter how much training is done, these types
of errors happen. Consequently, we just plan to scan the
database looking for these types of problems and correct
them when we see them.

Barcodes

We learned that barcoding technology is not as simple
as it appears! The decisions you make about types of
barcodes and labels used do make a difference, affecting
costs, reliability, etc. First, we found out that some types
of barcodes scan better than others. For example, bar-
codes with spaces between sections of the bars do not
scan as well as barcodes with no spaces. The printed size
of the barcode also seems to make a difference. Our
preference was for compact barcodes since they seemed
to scan better.

Second, you need to consider what type of barcode
labels you use. Since we were using light pens, we were
especially concerned about the wear and tear on the
barcode label surface. Not all barcode labels have a
protective layer and those without are subject to dete-
rioration when the light pen is run across the barcode.
Before ordering labels, we tested label samples from
vendors and made sure we only ordered labels with a
protective coating. The team also felt that if the library
was going to expand the pilot project, we would use
scanners rather than light pens to read the barcodes.
With scanners, one does not have to touch the surface of
the barcode label at all.

Third, none of the label adhesives were very good
at adhering. They could all easily be peeled off. We have
no solution to this problem other than to purchase labels
with as strong an adhesive as possible.

Fourth, one can cut the cost of barcode labels al-
most in half by shopping around for the best price. We
found prices that ranged from $48/1,000 labels down to
$14/1,000 labels. The cost savings are substantial when
one is barcoding large collections.

Economic

If NIU Libraries decides to do barcoding, then there will
be both short- and long-term fiscal impacts. Start up
costs for the hardware, software, and barcode labels
associated with this project are estimated at $7,500. One
needs to add in the labor costs as well. After the first
year, the costs of maintenance (e.g., barcode labels, labor,
etc.) should be considered on an ongoing basis. This
specific barcoding project was modest in terms of collec-
tion size. The costs would be substantially higher for
barcoding our main book collections (1.3 million vol-
umes). While the pilot project was successful technologi-
cally, we still need to identify funds to support barcod-
ing activities. Having something technologically feasi-
ble is not enough. It also has to be able to be done within
the organization, be politically possible, and economi-
cally feasible.

Organizational

Any new procedure being introduced into an organiza-
tion’s operations changes the way in which business is
done. In terms of the project design, the objective was to
keep the impact of changes in daily operational shelving
procedures minimal. However, we knew from the outset
that if we decided to do barcoding, it would indeed add
steps to the collections maintenance procedures in the
library.

Since Periodical Services was the primary unit
where the barcoding would be done, the unit would
have to change its operational procedures. The team
decided from the start that the Periodical Services staff
would be actively involved in all phases of the project’s
planning and design. Before reshelving the barcoded
items that were picked up, the items were scanned into
the database to increment their use by one. This proce-
dure did not cause any significant delay in the reshelv-
ing of the items. (Items from the last pick up at night
were scanned in the morning before they were
reshelved.) It was felt that if the project were ultimately
to be successful, it would have to be understood and
supported at the basic operational level. The Periodical
Services staff needed to know “how to barcode,” and to
understand why this was a task worth doing and its
importance to the organization.
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Political

The importance of having other stakeholders, i.e., those
making collection development decisions, participate in
the planning and design of the project was also dis-
cussed by the team. The importance of this group in
participating at the early stages of planning was two-
fold. First, to reinforce a common group value, i.e., in-
formation on use patterns of collections can assist in
making more informed collection-development deci-
sions. Second, to have this group validate the process or
the way the information is collected. No administrator,
especially one in the public sector, wants to invest in data
gathering that is not viewed as useful or meaningful by
his or her own staff, let alone those who are politically
influential externally, e.g., university administrators,
faculty outside the library, etc.

Discussions with those involved with making de-
cisions for collection development within NIU Libraries
centered around several themes. In general, librarians
tend to value knowing not only how collections are used
but also who is using them. However, they seem to have
a variety of opinions on what approaches should be
taken in measuring collection use and which collections
are worth measuring. For example, many argue that you
can never really accurately measure total collection use,
because an individual may reshelve an item and none of
our measures, e.g., circulation counts, in-house use stud-
ies, etc., measure this type of use. Practically speaking,
you always will have the problem of undercounts. All
you can do is acknowledge that there are cases where
individuals use the library collections and reshelve the
materials themselves. You can also encourage those using
the collections, as much as possible, not to reshelve items.

Others in the group were very excited about using
barcoding applications with other non-circulating col-
lections. One department head has volunteered to bar-
code the reference collection for which he has collection-
development responsibilities to see whether use
patterns can be measured.

Another department head would like to barcode
printed indexes that are also available as part of our local
area networks. The question this department head
would like to investigate is, Has there been a shift away
from the use of the manual indexes to computerized
products sufficient to warrant cancellation of the print
copies of the indexes?

While the opinions of the collection development
librarians were diverse, what we saw was productive
and constructive discussion within the group on the
usefulness of barcoding as a means of measuring use
patterns. For those who did not believe information on
use patterns contributed to collection-development de-
cision making, the impact was even more pronounced,

i.e., creative thinking of applications beyond the pilot
project.

References

“Alpha Four.” 1992. Software reviews on file (Mar.): 130.

Canter, Sheryl, and others. 1993. “Nonprogrammable data-
bases: Power without pain.” PC Magazine 12, no. 2 (Jan.):
275-99.

Barcoding of collections in ARL libraries. SPEC Kit 124. 1986.
Washington, D.C.: Office of Management Studies, Asso-
ciation of Research Libraries. Prepared by Gail Kennedy
and Michael Lach.

Haricombe, Lorraine J. 1994. Interview with Robert Ferrer,
Administrative Information Systems and Services, Ur-
bana, Ill.: University of Illinois, Urbana-Champaign
(Spring).

Paquette, Judith. 1991. “What goes to the storage facility:
Options and consequences.” In The great divide: Chal-
lenges in remote storage, ed. J. Kennedy and G. Stockton,
3-16. Proceedings of a Preconference on Remote Storage
Facilities, June 26, 1987, Richmond Field Station, Cali-
fornia. Chicago: American Library Assn.

Plain, Stephen W. 1993. “Alpha software corporation: Al-
pha Four.” PC Magazine 12, no. 2 (Jan.): 284-85.

Salemi, Joe, Greg Pastrick, and Stephen Walton. 1991. “Da-
tabase power without the programming.” PC Magazine,
10, no. 21 (Dec.): 111-68.

Titus, Elizabeth M. 1993. Interview with Jack Hendricks,
Systems Technician. DeKalb, Ill.: Northern Illinois Uni-
versity Libraries, (Apr.).

Van House, Nancy, Beth T. Weil, and Charles R. McClure.
1990. Measuring academic library performance: A practical
approach. Chicago: American Library Assn.

Selected Bibliography

Alpha Four
Frentzen, Jeffrey. 1990. “Programmable DBMSs: Say no to
coding.” PC Week 7, no. 19 (May): 94ff.

Grehan, Rick, and Stanford Diehl. 1992. “DOS databases at
work: File cabinets for the future.” Byte 17, no. 1 (Jan.):
226-37.

Salemi, Joe. 1993. “Alpha Four, Version 2.1.” PC Magazine
12, no. 1 (Jan.): 114.

Barcoding
Alpert, Mark. 1992. “Building a better bar code.” Fortune
125, no. 12 (June): 101.

Betts, Mitch. 1991. “IS must get a handle on bar coding:
Business opportunities missed as management fails to
take technology leadership role.” Computerworld 25, no.
36 (1991): 571f.

Budziak, Anna. 1990. “Barcoding a university library col-
lection.” Ohio Libraries 3, no. 3 (May/June): 8-9.

264 INFORMATION TECHNOLOGY AND LIBRARIES | DECEMBER 1994



Emery, Charles D. 1990. “The use of portable bar scanners
in collections inventory.” Collection Management 13, no.
4:1-17.

Epstein, Susan B., Gretchen Freeman, and Pauline Iacono.

1989. “Custom barcoding as a better way.” Library Jour-
nal (Sept.): 156-59.

Gallian, Joseph A. 1991. “The mathematics of identification
numbers.” College Mathematics Journal 22, no. 3: 194-202.

Gatten, Jeffrey N. 1990. “Bar coding projects: Preparation
and execution.” Library Hi Tech 8, no. 1: 21-27.

Pavlidis, Theo, Jerome Swartz, and Ynjiun P. Wang. 1992.
“Information encoding with two-dimensional bar
codes.” Computer 25, no. 6 (June): 18-28.

Pennisi, Elizabeth. 1991. “Bolder bar codes: Squeezing
more information into those black-and-white symbols.”
Science News 140, no. 7: 106-7.

Rahn, Erwin. 1984. “Bar codes for libraries.” Library Hi Tech
2, no. 2 (Winter): 73-77.
Snell, Ned. 1992. “Bar codes break out: Once you learn what

bar codes do today, you may find uses you never
thought of before.” Datamation 38, no. 7 (Apr.): 71-73.

Spalding, Helen H., Rolf H. Erickson, and Bruce A. Miller.
1987. “Behind bars in the library: Northwestern Univer-
sity’s bar code project.” Information Technology and Li-
braries (Sept.): 185-89.

Strong, Janet. 1992. “Barcoding: Another way.” PNLA Quar-
terly 56, no. 3 (Spring): 34-37.

Tuchmayer, Harry. 1989. “Dumb barcodes: the smart way
to go.” North Carolina Libraries 47 (Fall): 181ff.

Weas, Andrea T. 1989. “Planning for collection barcoding
in a medium-sized library.” Information Technology and
Libraries (Sept.): 310-16.

l Appendix

Software used for pilot project
Alpha Four Version 2.1, Alpha Software Corporation, One
North Ave., Burlington, MA 01903

Configuration software for EZ Barcode:

Reader Model PC, Timekeeping Systems, Inc., 1306 East
55th St., Cleveland, OH 44103

Hardware used for pilot

Zenith 148, keyboard, CGA monitor, 20MB hard disk drive,
EZ barcode system (Wedge), Intermec 1545 scanner, 14-
digit barcode labels (Codabar)

Recommended for full project

386SX 33 Mhz, keyboard, VGA 640 x 480 color monitor,
100MB hard disk drive, Intermec 1545 scanners, 14-digit
barcode labels (Codabar)
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The Expert Cataloging Assistant
Project at the National Library

of Medicine

Paul J. Weiss

Over the last few years, the National Library of Medi-
cine (NLM) has pursued the development of an expert
system to assist catalogers with personal name author-
ity work. This article reviews the project, from project
and tool selection through knowledge engineering to
evaluation, and discusses the reasons for deciding to
redirect NLM's energies from development of an opera-
tional system to modification of the cataloging rules.

brary of Medicine, the Library of Congress, and

the National Agricultural Library met to discuss
possibilities and plans for expert systems development
in the area of technical services. NLM’s Library Opera-
tions (LO) staff was interested in taking advantage of
this promising new technology to enhance cataloging
productivity and/or efficiency. Cataloging was selected
since it is such an expensive activity and therefore a
potential area for cost savings, and it requires both
knowledge of a complex set of rules and their profes-
sional-level interpretation.

After much planning and discussion with staff in
the NLM's research and development branch, the Lister
Hill National Center for Biomedical Communications
(LHC), a position for Systems Librarian in the Office of
the Chief of the Technical Services Division (TSD) was
established primarily, but not exclusively, to be the sys-
tem developer for this project. As a librarian who had
been a cataloger for three and a half years and who had
taken courses on expert systems in library school, I was
selected for this position in July 1989. Other NLM staff
also have been involved in the project, including the
chief and deputy chief of the division, for planning and
oversight; two cataloging liaisons for their perspectives;
and a computer scientist in Lister Hill for technical con-
sultation.

During 1985 and 1986 staff from the National Li-

. Planning the Project

The initial project objective was to use artificial intelli-
gence and expert systems technology to reduce the level
of human effort required in the costly cataloging proc-
ess. Although TSD expected eventually to cover the
whole range of cataloging, a manageable portion was
needed for the initial stage of the project. Authority
work was chosen because it is one of the most time-con-
suming, and therefore costliest, aspects of cataloging.
(An in-house study conducted in 1986 showed that for

monographs cataloging, NLM spent 45% of its catalog-
ing time on authority work, compared with 36% on
descriptive cataloging and 19% on subject cataloging
and classification.) Authority work also requires signifi-
cant training time for new catalogers. Expert systems
technology is usually applied to activities where either
a small amount of time can be saved on a short, but often
repeated process or a large amount of time can be saved
on a longer process. The project team chose to work on
an activity of the first type, selecting personal names,
which are the most frequently occurring name headings
in NLM'’s catalog records.

The system was to be designed to assist the human
cataloger in selecting the form of a personal name head-
ing to be used in catalog records. The program would
take the form of the name found in the bibliographic
description, search NLM’s and LC’s name authority
files, examine the search results, and download an LC
authority record if appropriate. If a match was not
found, the program would recommend to the cataloger
what the correct form of the name should be according
to the Anglo-American Cataloguing Rules, 2nd ed.
(AACR2) and create the local authority record.

The project team planned for the initial knowledge
base of the system to contain rules from AACR2 (espe-
cially chapter 22, “Headings for Persons”), the Library
of Congress’s Rule Interpretations (LCRI) for those
AACR2 rules, local NLM practice, communications pro-
tocols for accessing NLM’s and LC’s computers, and
search syntax for the name authority files. Then knowl-
edge engineering techniques would be used to extract
from professional catalogers information on how to con-
struct authority file search statements based on the form
of the name in the description, how to interpret search
results, and how to apply the rules in the aforemen-
tioned tools.

If this part of the system were successfully imple-
mented, a natural extension would be authority work
for other types of headings. Later, more intelligent
analysis could be performed to differentiate persons or
corporate bodies with identical names. This analysis
would be based on the subject areas of the authors’
works, when items were published, and other data in
authority and bibliographic records. Many other long-
term additions were contemplated that could move the
system toward a fully automated cataloger’s worksta-
tion. Such a system could include natural language proc-
essing, an interactive user interface, real-time access to
online files, and the ability to incorporate into its knowl-
edge base feedback from catalogers using the system.

Paul J. Weiss is Systems Librarian, Technical Services Divi-
sion, National Library of Medicine.
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The project team knew from the beginning that for
the system to be successful it had to be fast and easy to
use; catalogers would not use the system otherwise. This
would require some degree of integration with existing
processing systems in the library. There were also plans
to distribute relevant portions of the expert system to
other libraries.

Soon after the project began, NLM brought in an
expert systems consultant to advise the library on sev-
eral projects, including TSD’s. One of his most valuable
recommendations was to narrow the scope of the pro-
ject; TSD was trying to do too much, especially as a first
venture. The project team decided to limit the project
initially to AACR2 heading formulation, postponing
work on automated searching. In addition, the consult-
ant advised the project team that often the benefits of
building an expert system lie more in the necessary
rethinking of policies and procedures than in the specific
end product. This was made explicit by making the
identification of inconsistent or incomplete rules the
second objective of the project. The consultant returned
after six months for additional discussions.

NLM decided to follow another of the consultant’s
recommendations—to start with rapid prototyping. The
idea behind rapid prototyping is to develop a model of
the system iteratively and quickly. First Class, a low-end
expert system development package, was selected be-
cause it was already at the library and could be used
immediately, there was in-house expertise in using First
Class, and it had a reputation for user-friendliness. It is
not a true rule-based system, but rather a decision-tree
system, in which there are a set number of logical paths.
It became clear that using a decision-tree system would
not be satisfactory, as NLM wanted to take advantage of
the power of independent rules which are used as
needed. In addition, the program’s optimization tech-
niques were not suitable for use in the project, its han-
dling of uncertainty was unacceptable, it had virtually
no explanation capabilities, it had a poor editor and poor
documentation, and it could neither handle default val-
ues nor pass parameters. Nevertheless, the experience
of rapid prototyping did prove worthwhile, as it
prompted much more analytical thinking about the
AACR?2 rules and made the development of selection
criteria for project software easier.

. Software and Hardware Selection

Although most expert systems in libraries are now de-
veloped using expert system development packages
rather than general or specialized programming lan-
guages such as PROLOG, the various shells do vary

extensively, and a suitable match between software and
project must be found.

Based on various recommendations for project
software and hardware, it was tentatively decided to use
a Sun workstation running UNIX with Nexpert Object
as the expert system development tool. The Sun was
favored for its power, flexibility, and speed. Nexpert’s
advantages included a graphical user interface, plat-
form portability, an open architecture that allowed inte-
gration with other programs, and an object-oriented
programming environment.

During the rapid-prototyping phase, the project
team made final hardware and software selection deci-
sions. At the time, the Computer Sciences Branch in
Lister Hill was in the process of completing its own
expert system development package, CTX (Criteria Ex-
pert). The project team considered it but felt that it was
not suitable for this project as it was criteria-based (well-
suited to diagnostic work) rather than rule-based. Addi-
tionally CTX was still under development and subject to
frequent modifications. Given the advantages described
above, the decision to purchase Nexpert was reaffirmed.

As stated above, one of Nexpert’s strong points is
cross-platform portability. Any code developed on one
platform can be transported and used on a different
platform. Since there was extensive familiarity at the
Library with the IBM/DOS environment, and all the
catalogers’ production machines were DOS-based, that
platform was selected. There would be far less training
time involved than if the environment were switched to
the Sun; the actual programming of the expert system
could begin much sooner. The original project system
consisted of an IBM PS/2 Model 55 SX at 16 MHz with
2MB of memory and a VGA display. Due to speed,
memory, and display size and resolution constraints,
this workstation was quickly upgraded to an IBM PS/2
Model 70 at 25 MHz with 8MB of memory and a 1024 x
768 pixel display. On these machines Nexpert runs un-
der Microsoft Windows.

The object-oriented environment of Nexpert is sig-
nificantly different from procedure- and list-oriented
programming environments. There proved to be a much
longer learning curve than anticipated. This was com-
pounded by the many deficiencies of Nexpert itself,
which was extremely frustrating to use. The first version
used in the project was poorly documented and had
many design, display, and printing problems. Design
flaws included no Boolean OR, no ELSE, and unfortu-
nate pattern matching restrictions. Editing features were
minimal and terminological use was idiosyncratic. Tech-
nical support was uneven and often not courteous or
quick. By the end of the project, programming time was
still about 65% working on “Nexpertese” and only 35%
performing intellectual tasks.
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. Knowledge Engineering

To help the Lister Hill technical consultant understand
the authority control process, the first few pages of the
relevant portion of AACR2 were flowcharted, using a
software package called EasyFlow. This explicit map-
ping of the intellectual flow became useful not only as
an introduction for a non-librarian to personal name
authority work, but also for the elucidation of some of
the details and implications of the rules. The process of
mapping the logical structure of the chapter therefore
continued. (Shaw was useful, but not detailed enough.?)

Ambiguous meanings of certain words and
phrases were a major problem. For example, “his or her
language” is used many times in the chapter. Possible
meanings include: the language the item was originally
written in, the language of the item in hand, the primary
speaking or writing language of the author, or the
author’s native language. All of these are of course often
the same, but there are cases where there are two or more
languages involved. In some parts of the rules, it seems
that one of these definitions applies, in other areas,
another definition. These are similar findings to Hjerppe
and Olander.2

It is a rule of thumb in the expert system literature
that the system developer should use other individuals
in determining the content of the knowledge base. As
the first step in “mining” knowledge from another per-
son, a cataloger was observed in the process of perform-
ing personal name authority work. Watching the process
of determining what is included in the concept “name”
(capitalization, punctuation, diacritics, etc.) was quite
valuable, as it clearly demonstrated that the rules are
interpreted differently by different people and showed
some of the areas in the process that are subjective. This
experience proved that extracting knowledge is not
nearly as easy as it may seem; the methods used must
be well thought out.

During the early stages of the project, other re-
searchers doing related work were contacted. Although
none were conducting work specifically on personal
names, communication with them was valuable to see
where other researchers were going in the area of expert
systems in cataloging, particularly authority work, and
to gain insight into the problems encountered and tech-
niques used in building these systems. )

As suggested by the Lister Hill consultant, the first
nuts-and-bolts stage of the project was the development
of a skeleton of a prototype for simple names. This
would yield real experience programming with Nexpert
(especially its object-oriented aspects), produce a de-
monstrable prototype, and provide something to ap-
pend real intelligence to. The small prototype gave t!\e
correct AACR2 form of the name as output for the trivial

case of English-language forename-simple surname as
well as

* names with forename initials (e.g., Alice B. Toklas),

* most multiple forenames (e.g.,, Paul Michael
Glaser),

* hyphenated forenames and surnames (e.g., Wen-
Mei Kao, Diane Vizine-Goetz),

* short surname prefixes (e.g., Stephen Van Zandt), and

= additions of dates for non-unique names.

It did not correctly handle

* short middle names (e.g., Mary Sue Masterson),

* long surname prefixes (e.g., Tony Della Copa), or

* unhyphenated compound surnames (e.g., Andrew
Lloyd Webber).

The project team then met to decide which area of the
system to flesh out with intelligence. The leading possi-
bilities were the AACR2 rules for surname prefixes and
determining whether two names are for the same person
by examining subject areas written about. The project
team selected the first option since its knowledge base
could still be built from AACR2, whereas the second
would require a very different knowledge base.

Rule 22.5D1 (Surnames with separately written
prefixes—Articles and prepositions) was examined; the
rules for Dutch and German were the most complex, so
the project team decided to work with them, as well as
the rule for English. The prefixed personal names in
approximately 1,000 NLM bibliographic records each
for Dutch- and German-language items were examined
to see how well NLM catalogers had followed the rules
and to find any areas of difficulty for the expert system.
There were very few intellectual errors found in the form
of heading; given the complexity of the rules, this is a
tribute to the skills of NLM’s cataloging staff. After the
incorporation of rules for Dutch, German, and English
prefixed names and other refinements, the system pro-
duced the correct AACR2 form for names of authors
writing in English, Dutch, or German. Areas of difficulty
that remained were the Library of Congress Rule Inter-
pretations (LCRI) for Dutch authors who write in Eng-
lish (which says to follow the rule for Dutch rather than
the rule for English), names that are not of Dutch origin,
hyphenated compound surnames with prefixes (e.g.,
Adriana C. Gittenberger-de Groot), and abbreviated
prefixes (e.g., Eberhard Neumann-Redlin v. Meding).

. Review and Future of the Project

The project had now been underway for two and one-
half years, costing approximately $104,000 for person-
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nel, $15,000 for equipment, and $1,000 for other ex-
penses; and a small, but complex portion of the rules,
requiring intelligence, had been programmed into the
system. At this juncture, the project was reviewed by LO
and LHC staff in order to assess progress and determine
whether the project should be continued. The project
team presented four recommendations related to the
project:

1. Discontinue the development of the expert system
itself.

2. Investigate the utility and feasibility of implement-
ing some or all of the logic within the expert system
in NLM’s technical processing systems; if deemed
desirable and feasible, proceed with program-
ming.

3. For the more easily resolved problems, continue
participating in traditional approaches to rule re-
vision.

4. Gain support and acceptance for needed funda-
mental changes to rules and practices and their
implementation through a research and demon-
stration project.

The first three recommendations were accepted,
and the fourth is under further investigation.

The rationale behind the first recommendation
was that the time and effort that would be required to
complete the project would be extensive. The underly-
ing problem is that the rules themselves in their current
state are not well suited to machine manipulation. In
performing the intellectual analysis of chapter 22, sev-
eral sections of the rules were identified as ambiguous
or contradictory. Additional problems included unde-
fined, ambiguous words and phrases; incorrect organi-
zation; unclear order and priorities; gaps in the rules;
and rules that are not followed in practice. Most of these
issues seldom affect the way humans use the rules, but
computers are more rigid. The chapter is far more
complex than most catalogers ever realize and re-
quires a great deal of real-world knowledge. This ex-
ploration was the impetus behind the third and fourth
recommendations.

Additionally, the percentage of names that are dif-
ficult for a cataloger, but that could reasonably be built
into the system, is small. It is difficult to get the system
to recognize exceptions. For example, more than a quar-
ter of the chapter is devoted to special rules for names
in certain languages. Even if it were decided that it is not
worth entering the rules for these names into the system,
the system still needs to identify such names in order not
to process them. For some of the languages this would
be quite difficult. Another issue is that dissatisfaction
with Nexpert would lead to the selection, procurement,

and learning of a new package, with the consequent
knowledge base conversion.

The second recommendation has been carried out.
TSD management did consider incorporating some or
all of the logic encoded thus far into existing processing
systems, in particular at the order stage of processing.
Upon further examination, however, this did not appear
worthwhile. The acquisitions staff already transcribe
personal names in a standard way which is very often
the AACR2 form (other than additions).

As part of the third recommendation, TSD submit-
ted several suggestions based on knowledge gained
during this project to the Library of Congress during
LC’s discussions with NLM and NAL on “cataloging
simplification.”

The fourth recommendation is the most ambitious,
and also potentially the most rewarding. The division
intends to develop improved, overtly principled por-
tions of chapter 22, test these new rules, share the find-
ings with the national cataloging community, and, if
appropriate, pursue integration of the rewritten rules
into AACR2. The current chapter contains very complex
rules, it requires much real-world knowledge, and ra-
tionales are not given for the rules. The international
data-sharing purpose of the rules is still not functioning
at the level that was envisioned. AACR?2 is not used in
many parts of the world. Even in some countries where
itis generally followed, some language-specific portions
are not adhered to. For example, at the Royal Library of
Belgium, Part I and portions of Part II of AACR2 are
followed, but the rule on prefixed names is not followed.
They simply enter all names under prefix, as is done for
English!® Domestic use certainly doesn’tjustify that rule.

The rewriting of the rules would emphasize simplic-
ity, background and rationale, and selection of a single
authorized form rather than a “best” authorized form.

Massaging data is often performed more effec-
tively and efficiently upon retrieval rather than at time
of storage. A better front end could be developed to
match search terms to headings. Issues to be assessed
during testing will include the time spent performing
personal name authority work under new and old rules;
the cheapest way that the authority work can be carried
out; precision, recall, and other retrieval measures; and
understandability of displays. The rewritten rules
should be so simple to apply that there is no need for an
expert system to be automated.

. Conclusion

Although the division did not gain the production ex-
pert system it had originally hoped for, it has realized
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other benefits. TSD now has a better appreciation of
what processes are good candidates for an expert sys-
tem: those that are very specific, deal with a small do-
main, and are relatively self-contained. Automating
AACR2 does not fit these characteristics; it contains
some very general rules and its use is definitely not
self-contained, but interacts with national, utility, and
local rule interpretations and other policies, as well as a
good deal of real-world knowledge and common sense.
Most importantly, experience with the technology has
led to the realization of the extent to which AACR2 rules
are not logically presented and are not always applied
as written and require real-world knowledge. A closer
examination of the rules themselves is leading NLM to

take a proactive approach in encouraging their improve-
ment. We are attempting to heal the wound rather than
create a technically sophisticated bandage.
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Software Reviews

Library of the
Future, 2d Edition
950 Literary Titles
on One CD-ROM

World Library, Inc., 12914 Haster St.,
Garden Grove, CA 92640; 1-800-443-
0238. System Requirements for DOS:
IBM PC XT, AT, or 386 or compatible
with 640K of memory, a hard disk drive,
CD-ROM drive with CD-ROM drivers
(MS-DOS extensions 2.0 or above), and a
VGA monitor required to view illustra-
tions. System requirements for Win-
dows: 386 PC or faster, 2MB or more of
RAM, Windows 3.1 or higher, VGA
monitor, CD-ROM drive plus drivers.
Mouse recommended but not required.
No sound required.

The Library of the Future is a literary
library on CD-ROM which contains
950 unabridged literary titles and
puts many personal libraries to
shame. It is a thorougly pleasing
text-based product that may be use-
ful in either a library or personal
setting.

Installation

The software can be installed for op-
eration from either DOS or Win-
dows. If using the DOS installation,
log on to the CD drive letter and type
“install.” Under Windows, open the
program manager window and
choose “run” from the file menu.
Then enter the drive letter for the
CD-ROM drive in the command line
box, followed by :\install and press
Enter. Another option is to do the
install by opening the File Manager
window, switch to the CD-ROM
drive and then double-click on in-
stall.exe or winsetup.exe. The CD
comes with a booklet that explains
installation in detail and the soft-
ware helps avoid doing anything
permanent to the computer. Installa-
tion is very quick.

George S. Machovec, Editor
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Normal Operation

The main menu of the program is an
easy-to-use environment for starting
searches. Options to choose from in-
clude searching by title, author,
words, and strategy.

Both title and author searches
give a listing in alphabetical order. A
letter may be keyed in as well, and
this will take the operator to the be-
ginning of an alphabetical section.
The word search will actually allow
words to be looked up that occur
together on the same screen rather
than just in a single phrase. It will
even extend that search to adjacent
screens, although this does take a
little longer.

The really interesting option is
the Strategy option. It will take the
listed word strategy and allow a
time or place proviso to be put on it.
For example, the search may be for
the word “dogs” before the age of
Mohammed in the countries of
China and Arabia. This would give
two hits (Analects of Confucius and
The Koran). There are eighteen coun-
tries to choose from, four world re-
gions, seven ages, seven eras, and
thirteen categories to work with,
with potential overlap on both the
locations and times. It is also possi-
ble to use these search features with-
out using an initial keyword.

Interesting phrases may lead to a
hypertext search using that phrase
as the key. This will take the string of
characters that is selected and go
through the entire database to find a
comparison. If the string is too long,
the program will select only a por-
tion of it. Upon completing a search
and obtaining the text, the results
may be minimized and a new search
started with no loss of data. Up to
eight works at a time may be viewed
in Windows and two at a time in
DOS. One more point about the
searches, they are fast. There are no
long waits to see results.

Screens or whole works may be

sent to the printer or downloaded to
a text file. Sections may be clipped
out and pasted elsewhere using
standard Windows-based features.

Research is assisted by book-
marks, which may be left at particu-
larly interesting places, allowing the
researcher to return to them on com-
mand. The curious browser will find
a limited description of the work
and author available by clicking on
“description” after a document is
selected.

The Contents

The 293 megabytes on the disk con-
tain an excellent selection of titles.
Rather than the “shotgun” method
of selection seen in most works of
this type, this disk contains carefully
chosen pieces. The people in charge
of selection seemed to pick works
that would give a broad base to any
of the subjects that they felt would
be good to explore. For example, it
was surprising to encounter the
Egyptian Book of the Dead (Papyrus of
Ani). Upon further examination it
quickly became clear that finding
such an odd piece was not a unique
occurrence. The religious works
identified by selecting the search
terms religion, myth, and sacred on
this disk consist of twenty-three
separate works. The longest, 3,755
screens long, is the King James Bible,
and the shortest at 16 screens is Con-
fucius’ The Great Learning.

The entire work has the feel of
powerful spectrums. For Plato, there
are 25 titles. For economics, ex-
tremes like Karl Marx and Adam
Smith are juxtaposed. For children’s
works many of the well known
works of Hans Christian Andersen,
Louisa May Alcott, and Jack London
are provided. For drama there is an
immediate opportunity to compare
Boccaccio’s Decameron to the plays of
Shakespeare.

While it may seem unfortunate
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that there is no more recent work in
the pile than Drexler’s Engines of
Creation (a 1985 work on the possible
ramifications of nanotechnology)
and there is no more ancient work
than the Egyptian Book of the Dead
(2400 BC), this is actually not unrea-
sonable considering the number of
works covered. The bulk of the
works, a little over half, are dated
between 1666 and 1900.

Documentation

The disk comes with a small booklet
with installation instructions and a
partial list of the contents. It also has
an accompanying software guide-
book that resides on the CD along
with the program and explains how
to operate the software and what
system requirements there are.

Problems

Yes, the disk does have a few note-
worthy difficulties. None of them
are going to be insurmountable for
the average user, but should be con-
sidered.

The most apparent difficulty the
user will run into is the occasional
strange behavior of the front-end
software. The program has a ten-
dency to “lose” screens when mini-
mized to icon form and sub-
sequently maximized. The screens
do not actually get lost but only dis-
appear. This problem is easily
solved, however, by clicking on the
minus sign in the upper left hand
corner of the window and selecting
“restore” from the options given.

Equally unamusing is that the ac-
companying guidebook has a ten-
dency to lock up. There appears to
be no simpler solution than control
+ alt + delete to solve this.

An irritating point is that the
“guidebook” is the first place to en-
counter the information on system
requirements and yet this “guide-
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book” is on the CD-ROM. This
seems to be a rather late point in
either the purchase or installation
process to obtain this information.

The illustrations are few in num-
ber and do not translate particularly
well, especially to a high-resolution
monitor. A lot of them are indiscern-
ible without painstaking examina-
tion. Sometimes, not even the ac-
companying text is enough to tell
what they are. They definitely do not
stand alone. The best seemed to be
Darwin’s scientific drawings and
the worst were from the Popul Vuh.
The emphasis on this disk is access
to the text files of these famous
works and not graphic or multime-
dia presentations. This is not the
disk for the person in search of fan-
ciful illustrations.

There are also a few data-entry
type errors, such as the designation
of the Code of Hammurabi as both
1780 BC and 2500 BC.

Miscellaneous

World Library, Inc. has free technical
support at their 800 number. This is
only available from 8:00 a.m. to 5:00
p-m., Pacific time. As usual, the reg-
istration card must be sent in to re-
ceive technical assistance. The li-
censing agreement does allow the
printing and clipping out of sec-
tions for personal use. There are no
automatic provisions for network
licensing available, but the pub-
lisher should be contacted if this is
desired.

Recommendations

This disk is ideal for the bibliophile.
It would be a good item for most
students at high-school level or
higher. Its fast searching capabilities
work well with the needs of some-
one doing research and may be an
interesting product to load on a li-
brary server as a way to provide ac-
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cess to an important base of classic
texts at a low cost. This disk would
not be a very good item for younger
children as it does not have the mul-
timedia glitz that many children
have come to expect.

The Library of the Future is thor-
oughly pleasing.—Scott McNulty,
CARL Corporation, Denver

The Chronicle Guide

to Grants Evaluation

Chronicle of Higher Education, 1255
Twenty-Third St. N.W., Washington, DC
20037; orders 1-800-287-6072, technical
help (202) 466-7220. Price for one-year
subscription: disk version $295; CD-
ROM version $395. Networking pricing
is available. Disk version requirements:
IBM-AT, PS/2, or IBM-PC compatible
computer with at least a 286 capability,
DOS 3.1 or higher, hard disk with 18MB
free space to load initial database, 2MB
for each update loaded, and 30MB free to
load and index updates, 640K RAM with
580K RAM available to run search soft-
ware. CD-ROM version requirements:
IBM-PC or compatible with a CD-ROM
drive.

The Chronicle Guide to Grants is
a database of more than 23,000
grants awarded by more than 1,084
foundation and corporate grant
makers. It is a compilation of grant
awards listed in The Chronicle of Phi-
lanthropy. The database is available
in both disk and CD-ROM formats
and is updated every other month.

Installation

Both versions of the software were
tested on an IBM compatible 486DX
33 Mhz with a Hitachi 3700 CD-
ROM drive. Installation of the soft-
ware was quick and simple. The CD-
ROM software is loaded by starting
Microsoft extensions, changing to
the CD-ROM directory, and typing



“Install.” This software was loaded
in less than one minute. The disk
version of the software is loaded by
putting the first of five disks in the
disk drive, changing to the proper
drive, and typing “Install.” Five 3.5-
inch disks of data and search soft-
ware were loaded in ten minutes.
Both versions will install using either
a “standard installation” or a “custom
installation.” Choose the “custom in-
stallation” if you do not want the soft-
ware to change the config.sys or auto-
exec.bat files. The CD-ROM version
will ask for the CD-ROM drive letter
the first time it is used. The System
Administrator menu choice on the
opening screen will add new grant
records, export grant records to a
computer file, and delete records to
free up space with the hard drive
version. In addition, it will allow
screen colors to be changed,
sound to be turned on and off,
and a password to be set for fu-
ture access. If the system is to be
used by the public, it is advisable
to set the password to avoid un-
authorized access to the software
and data.

Operation

The program’s opening screen will
allow a user to conduct a Quick
Search or an Enhanced Search,
change databases, use System Ad-
ministrator, or exit. The Guide to
Grants is actually two databases.
The default is the Grants database,
which lists the grant maker, the
grant maker’s address, the recipient,
adescription of the grant, and added
subject headings. The second data-
base is a list of the Grant Makers and
their addresses. Changing from the
Grant database to the Grant Maker
database is done via a menu choice
in the opening screen. Online help
screens and print documentation de-
scribe the functions of both databases,
but more detailed information would
make it easier to determine which da-

tabase to choose. The software con-
tinues to display which database is
currently being searched once the
user moves past the opening screen.
All the examples are for searches in
the Grants database.

The opening screen gives the
user two options for searching:
Quick Search and Enhanced Search.
Quick Search provides easy-to-use
menu-driven search software that
allows users to enter searches in
field-limited boxes. The searchable
fields include grant maker; recipi-
ent; recipient’s city, state, or country;
grant amount; and descriptions.
Quick Search also allows the use of
either right or left truncation in the
text fields. Each of the fields can be
browsed alphabetically, and multi-
ple terms can be highlighted for
searching. If multiple terms are
highlighted, the system will connect
them with an “or” displayed in a
window above the search. This is an
excellent feature that gives the user
a list of all the terms highlighted.
However, the browsing software
does not allow the user to jump al-
phabetically. The user must scroll
through the list alphabetically to get
to the grant maker U.S. West, for
example.

Quick Search will allow the nov-
ice user to construct very complex
searches quickly and easily. For ex-
ample, a user may want to find a list
of organizations that gave a grant for
atleast $10,000 to the arts in the State
of Colorado. Moving through the
Quick Search menu, one could easily
conduct such a search. Searching by
grant amount is an especially pow-
erful feature. Novice searchers often
have difficulty searching numerical
fields when faced with mathemati-
cal operators such as =, >, or <. The
Grants Guide provides a relatively
easy method of qualifying the nu-
merical search without using these
operators. A search using the grant
amount field does slow a complex
search appreciably. During a test
with the CD-ROM database, a search

on the subject heading “computers
and grants awards greater than or
equal to $20,000” took approxi-
mately fifteen minutes to search.
However, the software will allow the
searcher to stop a search in progress
with the Esc key.

The majority of both experienced
and novice searchers will find Quick
Search to be powerful enough for
most searches. Nonetheless, En-
hanced Search is for the more so-
phisticated searcher who already
understands Boolean logic. En-
hanced Search will allow the
searcher to use Boolean logic in a
search line rather than work through
a menu. In addition to the Boolean
operators AND, OR, and NOT, En-
hanced Search uses ADJ for immedi-
ate adjacency, NEAR for adjacency
in any order, SAME for words in the
same field, and NOTSAME for
words in different fields. It is diffi-
cult to search multiple words in dif-
ferent fields using the Enhanced
mode. However, the software does
allow searching all text fields at one
time. Most searchers may find
searching all text fields to be the easi-
est method for entering a complex
search.

The Guide to Grants’ viewing,
printing, and downloading features
appear to be the same with either the
Quick or Enhanced Search. The
Guide to Grants will give a short
display with the date the an-
nouncement appeared in The Chron-
icle of Philanthropy, the subject of the
grant, and the name of the grant
maker. By highlighting an entry and
pressing Enter, the full record will be
displayed. It will allow the user to
jump to a specific record number or
move down the display with the En-
ter, PageDown, or + keys. Another
feature is the ability to reorganize
the default order in which results are
displayed. The reorganized list can
then be viewed or printed. One fea-
ture the software lacks is the ability
to mark items on either the short or
long display for later printing or
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downloading. For those who will be
installing the database on a public
workstation, the software will al-
low the user to save files to any
drive. The software will not force
the user to save files to the floppy
drives.

One of the more powerful fea-
tures of the software is the ability to
create a customized report format.
The report can be printed or saved as
a file to be downloaded later into a
program to create mailing labels, for
example. Margins, fonts, and page
length can be set with a menu, and a
one-line header can be printed at the
top of each page.

276

Evaluation

The Chronicle Guide to Grants is an
outstanding tool for people trying to
determine who gave money to
whom. It will appeal to a wide vari-
ety of users because of its availabil-
ity in both disk and CD-ROM ver-
sions. An office, such as a
foundation, could load the database
on a hard drive without the added
expense of purchasing a CD-ROM
drive. However, CD-ROM is the
more convenient version, as the hard
drive isn’t filled with data, and it
isn’t necessary to load additional
data files onto the hard drive every
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two months. Quick Search is easy to
use, with numerous help windows
throughout the software. Enhanced
Search is recommended only for the
experienced searcher who will be
searching the database often. The
customized file and print features
allow a user to produce lists of po-
tential grantors quickly. Medium-
sized to large public libraries and
other organizations that appeal to
companies and foundations for sup-
port will find The Chronicle Guide to
Grants a worthy purchase.—Tom
Moothart, Science Reference Librarian,
Colorado State University
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The Art of Indexing

By Larry S. Bonura. New York: Wiley,
1994. 233p. $26.95 (ISBN 0-471-01449-4).

It has been said that “truth in adver-
tising” is an oxymoron, but what the
author and his publishers present to
the prospective reader in the title
borders on the actionable. The book
is not just on indexing (let alone any
art of it); it is not even on the index-
ing of books. As the introduction
and chapter 1 show, it is on indexing
“technical documents” (p. 4), more
specifically “manuals” (a term that
is used in the first few chapters
much more frequently than
“books”), and, as gradually becomes
clear when reading further, software
manuals in particular. The indexing
of periodical articles is not even
mentioned.

As is my habit in reviewing
books, I browsed first through the
index, which is set in a single col-
umn, which wastes paper, space,
and the time of the reader. Serendipi-
tously, my eye fell on the entry
“dingbats, alphabetizing 130.” Not
knowing what a dingbat was, I
turned to page 130 for enlighten-
ment. No dingbats there, nor any
hint at alphabetizing methods, but a
cryptic line under the heading “In-
dex formats”: alphabetic subjects.
(Until then, I had not known that
subjects themselves could be alpha-
betic.) In any case, the author says on
p- 28 that referring to a nonexisting
entry is a “mortal sin,” thus con-
demning himself to hell if he hap-
pens to be Catholic. Dingbats, my
unabridged dictionary says, are “1.
an eccentric, silly, or empty-headed
person. 2. dingus. 3. Print. An orna-
mental piece of type for borders,
separators, decorations, etc.” And
“dingus” is defined there as “a
gadget, device, or object whose
name is unknown or forgotten.” So
now we know.

Reading on, I was told that the
American Society of Indexers “be-

stows its Wheatley Medal to the best
index that it judges meets [sic] a ba-
sic list of criteria.” Never mind the
grammar, but that is equivalent to
saying that the Apple computer is
manufactured by IBM. The
Wheatley Medal for the best index of
a year is, in fact, awarded by the
Society of Indexers in the United
Kingdom. The American Society of
Indexers annually bestows the H.W.
Wilson Award for Excellence in In-
dexing.

At this point, I ceased reading. At
age 74, I must husband my time, not
wasting it on trash and balderdash.
Readers of this journal who wish to
learn how to index are advised to
invest in Nancy Mulvany’s excellent
textbook Indexing Books (University
of Chicago Press, 1994).—Hans H.
Wellisch, University of Maryland

Internet Access
Providers: An
International
Resource Directory

By Greg R. Notess. Westport, Conn.:
Mecklermedia, 1994. 309p. paper, $30
(ISBN 0-88736-933-2).

Over the past two years, numerous
entrepreneurial businesses and or-
ganizations have begun marketing
economical Internet access through
dial-up service. Targeted primarily
to individual computer users rather
than to organizations, these dial-up
connections provide a bundle of ap-
plications commonly known as be-
ing on the Internet: Gopher, Telnet,
e-mail, and FTP (file transfer proto-
col). Many also offer higher-level se-
rial line Internet protocol (SLIP) and
point-to-point protocol (PPP) con-
nections that are intended to permit
use of graphical interfaces such as
Mosaic and Cello.

The primary focus of Internet Ac-
cess Providers: An International Re-
source Directory is provision of infor-
mation concerning ninety-eight

dial-up vendors in the United States
and thirty-four international ven-
dors that offer fully interactive dial-
up Internet access. Each listing con-
sists of the vendor’s name, address,
types of connections offered, costs,
services provided, and system infor-
mation. These listings are enhanced
by indexes that allow would-be
shoppers to search by area code and
telephone exchange, cost, location,
and level of service available.
Freenets, various bulletin board sys-
tems (BBSs), and commercial e-mail
services such as Sprintmail are not
listed.

A secondary focus of this direc-
tory is a listing of dedicated line In-
ternet providers. These listings con-
sist of company addresses, locations
served, and connections available
for lease. They are not particularly
helpful to those who need to navi-
gate among the competing costs,
technical requirements, and licens-
ing issues that need to be addressed
in dedicated line vendor selection.

Most of the information con-
tained in this directory was collected
and verified in 1993 and for this rea-
son cannot be entirely up-to-date.
Similarly, no directory of this nature
can be comprehensive since new In-
ternet providers are coming online
regularly. However, if future edi-
tions of this directory are published,
the author should consider fleshing
out cost and connectivity informa-
tion for dedicated line providers and
identifying upstream service pro-
viders for all the vendors listed.—
John Hammond, North Country Refer-
ence and Research Resources Council,
Canton, New York

Internet: Mailing Lists

Ed. Edward T. L. Hardie and Vivian
Neou. Englewood Cliffs, N.J.: Prentice-
Hall, 1993. 582p. paper, $29 (ISBN 0-13-
289661-3).

This volume in the Stanford Re-
search Institute (SRI) Internet Infor-
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mation Series is a useful reference
tool for navigating the world of In-
ternet mailing or discussion lists.
Editors Edward T. L. Hardie and
Vivian Neou have compiled sum-
mary information on over 800 mail-
ing lists. The authors do not claim
that Internet: Mailing Lists is an ex-
haustive treatment of the topic. In
the wild frontier of mailing lists,
such a book would probably be im-
possible. Instead, Hardie and Neou
have supplied a rich sampling of
lists on topics as diverse as DEC
computers and dollhouses. The in-
troduction states that the book is in-
tended as a “reference source for us-
ers, implementors, designers, and
students of the Internet.” Anyone fa-
miliar with electronic mail should
find this book easy to use.

Mailing Lists begins with three
brief introductory chapters. The in-
troduction explains what a mailing
list is and discusses the differences
between moderated, unmoderated,
and digest lists. Chapter 2, “How To
Join A List,” shows the neophyte
how to avoid such embarrassments
as posting “I want to subscribe” to
the entire group. Chapter 3, “Start-
ing Your Own List,” provides practi-
cal advise in nontechnical language
on how to manage a list, and advises
the reader to “see your system ad-
ministrator for details.”

Chapter 4 constitutes the main
body of the book: “The List Of Lists.”
The entries are organized alphabeti-
cally, by list name. Considering that
many lists have names like “L-
HCAP” (a list focusing on people
with disabilities), an arrangementby
subject would be more useful. Each
entry is between 50 and 500 words in
length, and each provides an e-mail
address, contact, list rules (if any), a
useful date of last update, and a de-
scription of the list’s purpose and
topic(s). The descriptions are sup-
plied by the list coordinators them-
selves, so they vary greatly in con-
tent and tone. For example, the entry
for “DEAD-HEADS” reads, “Mail-

278

ing list for Grateful Dead music fans
who don’t have time to read Dead-
Flames but want to hear about up-
coming shows, ticket availability,
ride-sharing, etc.” The entries do not
contain evaluations or other edito-
rial comment.

The only serious flaw in this
book is the limited subject access to
the entries. About half of the index is
composed of entries by list name,
which is unnecessary since the en-
tries are already organized alpha-
betically. The subject indexing is
weak and there are no see and see also
references. A chapter on “Suggested
Further Reading” would also have
been welcome. Despite the lack of
strong subject access, Mailing Lists is
a very useful and informative book
for the Internet veteran or novice,
and a useful tool for reference li-
brarians.—David Burt, The New York
Public Library

The PC Internet Tour
Guide: Cruising the
Internet the Easy Way

By Michael Fraase. Chapel Hill, N.C.:
Ventana, 1994. 350p. includes diskette,
paper, $24.95 (ISBN 1-56604-084-1)

The PC Internet Tour Guide, ad-
dressed to the novice home user, an-
swers basic questions, offers de-
tailed procedures, and provides
helpful software especially useful to
this audience. Presented in an ap-
pealing and nonintimidating for-
mat, the book focuses on electronic
mail, file transfer, accessing network
news groups, and information
browsing. Don’t miss the introduc-
tion to the book, which briefly covers
the entire contents and suggests
what one might need and another
might skip—depending on his or her
expertise and needs. Informative
and entertaining sidebars through-
out the book offer helpful hints and
a variety of Internet anecdotes.
Chapter 1 gives advice on how to
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get connected legitimately. It pro-
vides an especially helpful sample
dialogue on what to ask for in an
Internet connection, since the con-
versation will be filled with arcane
expressions known and understood
only by the local business or univer-
sity Internet guru to whom one must
pay homage to get the connection. It
also includes a brief history of the
Internet.

Chapter 2 covers physical con-
nections to the Internet; who to talk
to and what needs to be done if one’s
company or organization isn’t cur-
rently online. It also covers the ba-
sics of various kinds of Internet con-
nections, such as serial line Internet
protocol (SLIP) and point-to-point
protocol (PPP), and explains the ad-
vantages of each.

Chapter 3 effectively describes
the Internet organization, structure,
and protocols, and explains the seg-
ments of an Internet address. It also
explains “netiquette,” or how to act
on the Internet, so one isn’t chas-
tened on the first try at bulletin
board communication. It also ex-
plains how to send and receive at-
tached files with bulletin board mes-
sages.

Electronic mail (e-mail) is thor-
oughly covered in chapter 4. For
many people, this is the reason that
the Internet is so important and use-
ful—instant and universal commu-
nication. It also explains “Minuet,”
an e-mail software program in-
cluded on the diskette with the book.
This topic might have been covered
more thoroughly for novice users, as
I messed up my autoexec.bat file try-
ing to load it.

Chapter 5, “Network News and
News Groups,” offers information
on reading, posting, and replying to
the unlimited numbers of news arti-
cles available on the Internet. The
chapter shows how to search the
news groups and articles effectively
using a program called Trumpet,
and it includes step-by-step instruc-
tions for downloading Trumpet. It



contains a brief discussion on eti-
quette and an overview of available
news groups. This section also cov-
ers “flames,” which are heated de-
bates and often personal attacks on
authors of news group items. In a
sidebar, the author explains the
proper use of smileys, “which are
arrangements of punctuation marks
to aid in expression of emotions.”
Chapter 6 is titled “Transferring
Files.” One of the great opportuni-
ties provided by the Internet is ac-
cess to free software, and lots of it.
This chapter provides complete in-
structions on the file transfer proto-
col (FTP), which lets individuals
download this treasure trove to PCs,
at least as long as hard disk space
holds out. Since downloading un-
known software is fraught with the
danger of viruses, the author ex-
plains how to use the popular SCAN
antivirus shareware program.
Gopher is a user-friendly pro-
gram that provides menus that take
the user to information databases all
over the country. Chapter 7 tells the
user how to travel through the vast
network of information efficiently.
Chapter 8 touches on other In-
ternet resources. It introduces the
reader to organizations that promote
and encourage the use of the In-
ternet, like The Electronic Frontier
Foundation (EFF) and the Internet
Society. It introduces the reader to
several resource-saving devices like
Knowbots, Netfind, Network Infor-
mation Centers, Finger, the Internet
Business Pages, Archie, requests for
comments (RFCs), FAQs, the World
Wide Web (WWW), and other inter-
faces and information resources.
The book contains a thorough in-
dex, glossary, and bibliography. The
software diskette contains every-
thing that the would-be user needs
to get started on the Internet, includ-
ing Gopher, Telnet and directory
services. UNSLIP, also included on
the diskette, is a complete SLIP and
modes dialing program that sets the
user’s modem, dials into a SLIP

server, and automatically performs
the SLIP log-in process. This book is
recommended as a guide for the In-
ternet novice. Experienced users
will also pick up a few hints.—Robert
E. Pechin III, DYNIX, An Ameritech
Company, Provo, Utah

Voodoo Unix: Mastery
Tips & Masterful Tricks

By Charlie Russel and Sharon Crawford.
Chapel Hill, N.C.: Ventana, 1994. 300p.
paper, $27.95 (ISBN 1-56604-067-1).

This is an easy-to-read book in a for-
mat that presents each major topic as
a “tip” and problems as “traps.”
There are a great many useful tips in
this book, but despite the book’s
subtitle, Mastery Tips & Masterful
Tricks, much of the book is dedicated
to the most elementary points. The
book is written with an informal
slant that is somewhat annoying be-
cause the writers at times take too
long to make a point.

Chapter 1 suggests sound rules
to follow when selecting a password
and goes into what prompt to expect
from what shells. It also includes
log-on procedures for a Unix system
and other topics for beginners.
Chapter 2 describes ways of manag-
ing files and directories. Chapter 3
covers the vi text editor with a few
words about some of the other Unix
text editors. Chapter 4 covers cus-
tomizing prompts and using vari-
ables. Chapter 5 is titled “Printing
Magic.” There are, indeed, tips that
can almost be considered magical.
My favorite tip is how to realign tabs
when using columns in a vi file.
Chapter 6 includes compulsory file
piping and redirection tools that are
essential to a Unix user. This chapter
also explains how to assign a job
higher priority than the system de-
fault. It also details scheduling jobs:
how to move a job to the foreground
and how to place jobs in the back-
ground.

MS Windows, MAC O/S and
0OS/2 have taken over the desktop
world, and one can only conclude
that X-Windows devices will do the
same on Unix mainframe and mini-
computers. Chapter 7, which is dedi-
cated to X-Windows, is an important
introduction into the Unix window-
ing world. Chapter 9 is similarly im-
portant in that it is a good introduc-
tion into transferring files from one
system to another using FTP (file
transfer protocol) and also offers a
brief introduction to telneting to
other hosts. Chapter 8 offers infor-
mation on an assortment of file com-
parison and text manipulation tools.
Chapters 10 and 11 go into backing
up files and provide more on vari-
ables, Korn shell math and awk and
Perl—two very useful Unix tools.
The book contains a brief appendix
on error messages as well as one on
other Unix books and a glossary.

A weakness of the book is that at
times it assumes that the reader is an
experienced Unix user and therefore
knows the meaning of $HOME and
other undefined terms. Elsewhere in
the book, the reader is addressed as
a novice who doesn’t know that he
or she will be prompted for a pass-
word when first logging in. Addi-
tionally, some topics are covered
twice to the same depth in different
parts of the book, e.g., Host name in
your prompt is covered as a “tip” on
page 76 and is repeated word for
word on page 173. Repetition occurs
with coverage of the tee command on
page 115 and again on page 156.

A stale “humor” runs through-
out the book about having to make
offerings to the system administra-
tor in case you need him or her to do
things for your Unix account. It was
an ineffective waste of space that
could have been used to add to the
meager quantity of information cov-
ered in each section.

The book would also be more
helpful if it relied more on tables;
e.g., the section dealing with moving
around in vi could have been more
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informative if the “tips” had been
put in tables. Anyone who has read
a Unix book will probably feel that
this book is superficial when com-
pared with the meatier, to-the-point
styles of other Unix books. There
isn’t a lot in Voodoo Unix for the ad-
vanced user, and the beginner may
find confusion in the authors’ as-
sumptions and the way some topics
are explained, such as the crontab file.
Considering its price, one can find a
number of better Unix titles to
choose from. This book is slim pick-
ings.—Jose Gonzalez, The New York
Public Library

Other Recent Receipts

Books and Periodicals Online. Ed.
Nuchine Nobari. New York: Li-
brary Alliance, 1994. 1726p. abs, in-
dex, paper, $199 (ISBN 0-96302772-
7). An international directory of
sources available online and on
CD-ROM.

Business and Legal CD-ROMS in Print
1993: An International Guide to CD-
ROM and CD-Based Multimedia
Products in Business, Economics, Fi-
nance, Law and Related Fields. Comp.
Regina Rega. Westport, Conn.:
Mecklermedia, 1994. 361p. paper,
$59.95 (ISBN 0-88736-970-7).

College and Undergraduate Libraries.
Vol. 1, no. 1- . New York: Haworth,
1994. paper, $28/yr. individuals,
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$38/yr. institutions and libraries
(ISSN 1069-1316). Published bian-
nually.

Educating for Networking: Building New
Partnerships. Network Planning Pa-
per no. 25. Washington D.C.: Li-
brary of Congress, 1994. 97p. paper,
$20 (ISSN 0160-9742). Proceedings
of the Joint Meeting of the Library
of Congress Network Advisory
Committee and the Association of
Library and Information Science
Education, June 13-15, 1993.

Ellsworth, Jill H., and Matthew V.
Ellsworth. The Internet Business
Book. New York: Wiley, 1994. 376p.
paper, $22.95 (ISBN 0-471-05809-2).

Gilster, Paul. Finding it on the Internet:
The Essential Guide to Archie, Veron-
ica, WAIS, WWW (including Mosaic),
and Other Search and Browsing Tools.
New York: Wiley, 1994. 288p. paper,
$19.95 (ISBN 0-471-03857-1).

The Internet Homesteader; Series A: Li-
brary and Information Science. Vol. 1,
No. 1- . April. Albany, N.Y.: State
University of New York and
SUNY/OCLC Network, 1994.
$29/yr. (no ISSN). Monthly. SUNY
Office of Library Services, SUNY
Plaza, Albany, NY 12246.

John, Nancy R., and Edward J.
Valauskas. The Internet Trouble-
shooter: Help for The Logged-On and
Lost. Chicago: American Library
Assn., 1994.100p. spiral-bound, pa-
per, $20, $18 ALA members (ISBN
0-8389-0633-8).
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Lia, Xia, and Nancy B. Crane. Elec-
tronic Style: A Guide to Citing Elec-
tronic Information. Westport, Conn.:
Mecklermedia, 1994. 64p. paper,
$14.95 (ISBN 0-88736-909-X).

McClure, Charles R., John Carlo Ber-
tot, and Douglas L. Zweizig. Public
Libraries and the Internet: Study Re-
sults, Policy Issues, and Recommenda-
tions. National Commission on Librar-
ies and Information Science, Final
Report, June 1994. Washington,
D.C.: U.S. National Commission on
Libraries and Information Science,
1994. 62p. paper, free (No ISBN).

Morgan, Eric Lease. WAIS and GO-
PHER Servers: A Guide for Internet
End-Users. Westport, Conn.: Meck-
lermedia, 1994. 117p. paper, $30
(ISBN 0-88736-932-4).

OPAC Directory 1994: An Annual Guide
to Internet-Accessible Online Public
Access Catalogs. Comp. Andrew
Shriver, Regina Rega, and Tony Ab-
bott. Westport, Conn.: Mecklerme-
dia, 1994. 231p. paper, $70 (ISBN
0-88736-962-6).

Reference Services Planning in the "90s.
Ed. Gail Z. Eckwright and Lori M.
Keenan. New York: Haworth, 1994.
222p. $29.95 (ISBN 1-56024-619-7).

Woodsworth, Anne, and Theresa May-
lone. Reinvesting in the Information
Job Family: Context, Changes, New
Jobs, and Models for Evaluation and
Compensation.  Boulder, Colo.:
Cause, 1994. 27p. paper, $24, $12
ACRL, CAUSE and CUPA members
(no ISBN).
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Joy Barron is
LITA/OCLC Minority
Scholarship Winner

Joy M. Barron of Indianapolis, Indi-
ana, is the winner of the 1994
LITA/OCLC Minority Scholarship
in Library and Information Technol-
ogy. An African American from the
state of Indiana, Barron will be get-
ting her Master of Library Science
from Indiana University in Bloom-
ington. The scholarship consists of a
$2,500 stipend provided by OCLC,
Inc.

Gail Junion-Metz
named LITA
Newsletter Editor

Gail Junion-Metz has been ap-
pointed editor of the LITA Newsletter
for a three-year term starting in fall
1994. Junion-Metz is president of In-
formation Age Consultants, an In-
ternet training firm based in Cleve-
land, Ohio. She was most recently
Staff Training and Development Of-
ficer at Cleveland State University
where she also served as head of
Cataloging and Technical Services.
Issue 59, Volume 16, Number 1
(Winter 1995) will be the first issue
of the LITA Newsletter under Junion-
Metz’s editorship. She will also edit
the electronic version, LITANEWS.

Junion-Metz can be reached by
phone and fax at (216) 321-0059 and
on the Internet at gail@iage.com.
Her address is 2574 Charney Road,
University Heights, OH 44118.

ALA Committee
Requests Input

for Report on
Library Services
for Patrons with
Mental Retardation

Nearly two decades ago, an ALA
committee developed guidelines for
providing library services for per-
sons with mental retardation who
were residents of institutions. With
the passage of Public Law 94:103
(The Developmental Disabilities As-
sistance and Bill of Rights Act—
1975) and Public Law 94:142 (The
Education of All Handicapped Chil-
dren Act—1975), a major change in
services for persons with mental re-
tardation was instituted through de-
institutionalization, mainstreaming,
and community living. Additional
legislation, culminating with the
passage of ADA in 1990 (Americans
with Disabilities Act) has sought to
increase our society’s commitment
toinclude all people with disabilities
in the opportunities, programs, and
services provided to others in both
the private and public sector.

In order to assist public, aca-
demic, and other libraries in provid-
ing more appropriate and effective
services for this very large group of
potential patrons, an ALA commit-
tee was formed in 1992 through the
auspices of ASCLA. At the Miami
Annual Conference in June, the Sub-
committee reviewed initial drafts of
guidelines that are intended to be
available by 1995.

The resulting document, Guide-
lines for Library Services for Patrons
with Mental Retardation, will provide
an historical overview and current
trends in services to these patrons, a
clear description of both their serv-
ice and information needs, and
guidelines for using outcome meas-
ures to evaluate the services.

The subcommittee invites com-
ments and suggestions from all ALA
members during the coming year,
including stories about libraries’ ex-
periences (both successful and un-
successful programs) in providing
services to patrons with mental re-
tardation. For further information,
or to share ideas and experiences on
this topic, please contact either: Ruth
O’Donnell, Cochair State Library of
Florida, R. A. Gray Building, Talla-
hassee, FL 32399-0250; (904) 487-
2651; (904) 488-2746 (fax), or Marilyn
Irwin, Cochair, Institute for the
Study of Developmental Disabili-
ties, 2853 E. 10th St., Bloomington,
IN 47408-2601; (812) 855-6508; (812)
855-9630 (fax).

ALA Editions 238, 272, 283, 288
Axxess Information Solutions 236

Blackwell

Canon Graphic:s
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Galimatias*
Can Your Students “Go Look It Up”?

Dictionaries for Adults and Children
Sandy Whiteley, editor
The perfect guide for purchasing a classroom dictionary. Booklist Publications has compiled two
popular articles from Reference Books Bulletin designed to make dictionary selection easier and
more fruitful. Includes points to consider when choosing both desk/college dictionaries and children’s
dictionaries. Published by Booklist Publications, an imprint of the American Library Association.

$4.95pbk. ¢ 46p. * 1991 ¢ ALA Order Code 7556-9-0061

A GALIMATIAS OF RESOURCES FOR ENGLISH TEACHERS

—from the American Library Association

Growing Up Is Hard to Do

Sally Estes, editor

A collection of Booklist columns about books that help young adult readers deal with the joys and
confusions of growing up. Published by Booklist Publications.

$7.95pbk. * 64p. ¢ 1994 ¢ ALA Order Code 7726-X-0061

Resource-Based Learning Activities: Information Literacy for

High School Students

Ann Bleakley and Jackie L. Carrigan

This information-packed resource provides teachers and librarians with 50 ready-to-use lessons plans
that involve students using library resources—both electronic and print. Published by ALA Editions.
$30.00pbk. e 227p. * 1994 ¢ ALA Order Code 3443-9-0061

Favorite Hobbies and Pastimes: A Sourcebook of Leisure Pursuits

Robert S. Munson

Contains introductions to the most popular hobbies of the 1990s. Published by ALA Editions.
$55.00pbk. * 366p. * 1994 ¢ ALA Order Code 0638-9-0061

Against Borders: Promoting Books for a Multicultural World

Hazel Rochman

“If you buy only one professional book this year, there is no question that this should be that book. It
introduces both sensitivity and sanity into the entire multiculturalism discussion.” —Voice of Youth
Advocates. Copublished by ALA Editions and Booklist Publications. :
$18.95pbk. « 288p. ¢ 1993 ¢ ALA Order Code 0601-X-0061

Short Story Writers and Their Work: A Guide to the Best, Second Edition
Brad Hooper

Brief, biographical essays focus on more than 100 contemporary writers and masters of the past.
Authors are from various ethinic groups and both sexes and appeal to diverse audiences.
Published by ALA Editions.

$16.00pbk. * 70p. * 1992 « ALA Order Code 0587-0-0061

American Library Association, Book Order Fulfillment
155 N. Wacker, Chicago, IL 60606
Do S To Order, Call 800-545-2433 and press 7
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*Galimatias—"a confused . . . mixture esp. of words: GOBBLEDYGOOK” (Webster’s New Collegiate Dictionary)
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Appoints Interim President, (N&A),
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J. Interface Design Concepts in the De-
velopment of ELSA, an Intelligent
Electronic Library Search Assistant,
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Document Imaging: A Management
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Dowell, Connie V. CD-ROM in Librar-
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ments in Electronic Publishing and
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Hoogcarspel, Annelies. The Rutgers
Inventory of Machine-Readable
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tronic Text Center at the University
of Virginia, 15-19.
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