


CAMPUS STRATEGIES FOR LIBRARIES AND ELECTRONIC INFORMATION
EDUCOM Strategies Series on Information Technology






LAMPUS
OIRATEGIES
* LIBRARIES...
ELECTRONIC
INFORMATION

Carolive Prvms, EATon

EEEEEE
Series

On Information
oooooooooo

Digital Press  GEHREN"



Library of Congress Cataloging-In-Publication Data

Campus strategies for libraries and electronic
information.

(EDUCOM strategies series on information technology)
Includes bibliographical references.
1. Libraries, University and college--United States--
Automation. 2. Libraries and electronic publishing—
United States. 3. Library information networks--United
States. 4. Information technology--United States.
I. Arms, Caroline R. (Caroline Ruth) |l. Series.
Z675.U5C16 1890 027.7'0973 8916879
ISBN 1-55558-036-X cip

© 1980 by Digital Equipment Corporation

All rights reserved. No part of this publication may be repreduced,
stored in a retrieval system, or transmitted in any form or by any
means, glectronic, photocopying, recording, or otherwise, without
prior written permission of the publisher.

987654321
Order number EY-C185E-DP
A list of the trademarks mentioned in the text appears at the back of the book.

Jacket and interior design: Sandra Calef

Production coordination: Timothy Evans / Editorial Inc.
Composition: Editorial Inc.

Printing and binding: Hamilton Printing Company

Printed in the United States of America



Contents

Foreword ix
Kenneth M. King
President, EDUCOM

introduction 1
Patricia Battin
President, Commission on Preservation and Access

1 The Technological Context 11
Caroline Arms
Editor

2 OCLC Online Computer Library Center 36
Michael McGill
Vice President,
Research and Technical Assessment and Development

Drew Racine
Program Director, Research Libraries

3 The Research Libraries Group 57
David Richards
Director, Research and Development

4 Northwestern University 76
John P. McGowan
University Librarian

Karen L. Horny
Assistant University Librarian for Technical Services

Betsy Baker
Bibliographic Instruction Services Librarian



10

Clemson University 95
George D. Alexander
Director, Administrative Programming Services

Richard W. Meyer
Associate Director, Library

University of lllinois at Urbana-Champaign 117
William H. Mischo
Engineering Librarian

Beth Sandore
Assistant Autormnated Services Librarian and Circulation Librarian

Sharon E. Clark
Assistant Director for Automated Services and Circulation

Michael Gorman
Director of General Services; now University Librarian, California
State University at Fresno

Brigham Young University Law Library 142
David A. Thomas
Professor of Law and Law Librarian

Georgia Institute of Technology 157
Miriam A. Drake
Dean and Director of Libraries

University of Southern California 176

Margaret L. Johnson

Associate University Librarian for Academic Information Services;
now Director of Library and Learning Resources, University

of Minnesota, Duluth

Peter Lyman

Director, Center for Scholarly Technology

Philip Tompkins

Deputy University Librarian and Associate Dean

Columbia University 193

Paula T. Kaufman

Acting Vice President for Information Services and Acting
University Librarian; now Dean of Libraries, University of
Tennessee, Knoxville



1

12

13

14

15

Cornell University, Mann Library 218
Jan Kennedy Olsen
Director, Albert R. Mann Library

Carnegie Mellon University 243
William Y. Arms

Vice President for Academic Services
Thomas J. Michalak

Associate Vice President for Academic Services and Director
of University Libraries

Johns Hopkins University, Welch Medical Library 274
Nina W. Matheson
Director, William H. Welch Medical Library

Richard E. Lucier
Assistant Director for Planning, Research and Development

Robert E. Reynolds

Associate Dean for Administration and Hospital Affairs, Johns
Hopkins University School of Medicine; now Senior Associate
Vice-President for Health Sciences, University of Virginia

Karen A. Butter
Associate Director of Information Systems Services

Other Projects and Progress 305
Caroline Arms

The Context for the Future 332
Caroline Arms

Glossary 357
Biblicgraphy 373
Credits and Trademarks 383

Index 387






Foreword
Kenneth M. King

Over the last few years, | have become conscious of a new and encourag-
ing phenomenon. At an increasing number of institutions, library and
computing professionals are working together with extraordinary har-
mony. These cooperative cross-cultural relationships, characterized by
both good chemistry and compatibility, are creating varied and valuable
services in support of scholarship and instruction. Out of these relation-
ships, a shared vision of the future seems to be emerging. After discus-
sions with a number of computer and library professionals, it appeared
timely to produce a book in the EDUCOM Strategies Series on information
Technology devoted to trying to define this vision.

EDUCOM is a higher education membership organization with 600
colleges and universities as members and 125 corporate associates. A
major goal of EDUCOM is to promote the rational and effective use of
information technology in higher education. It attempts to accomplish this
through publications, conferences, seminars, workshops, consulting ser-
vices, and task forces directed toward achieving specific goals. The
primary goal of the Strategies Series is to help colleges and universities
plan. Everything begins with a good plan.

The first step in preparing a new volume in a series is to find an editor.
Fortunately, Caroline Arms, who writes on technical issues with extraor-
dinary clarity, was not only agreeable to editing this volume, but
enthusiastic. This is the third volume in the series, and Caroline was also
the editor of the second, Campus Networking Strategies. John W.
McCredie, formerly president of EDUCOM and now at Digital Equipment
Corporation, edited the first volume, called Campus Computing
Strategies.

By tradition, the books in the series each comprise about ten chapters
by authors from a range of higher educational institutions doing cutting-
edge development work in the area covered by the book. Their task is to
describe where they are, how they got there, and where they think they
are going. Since these chapters provide potential recipes for other institu-



x / Libraries and Electronic Information

tions to follow, these authors are also asked to describe the context in
which they were able to succeed, necessary resources, lessons learned,
pitfalls, and opportunities. We then seek some leading expert to write the
introduction, and the editor provides chapters containing technical and
background information. This is the formula, tried and true.

Having secured Caroline as the editor, the next challenge was to find
authors. Caroline and |, in consultation with a small group of unindicted
co-conspirators, prepared a list of potential contributors. On lists of this
sort, there are sometimes a few evangelists. Signing up these people is
easy because they are, in a sense, our natural prey. There may also be
a few people who will kill you if you fail to ask them, and it is important not
to miss any of them. But most of the people on these lists turn out to be
too intelligent and too busy to be easily persuaded to get involved in an
effort requiring a major unremunerated commitment of time, and that was
the big problem with the people on our list. Persuading them to contribute
required great skill, charm, and some begging.

Another major problem is that, because of the attempt to get balance
among institutions representing a range of sizes, disciplines, and cul-
tures, or through oversight, or through the mistaken conviction that the
task of persuading some people to participate would be overwhelming,
some institutions doing great work do not appear in this book. If your
institution is one of these, please send me a note, and | will try to find
another EDUCOM channel to get your story on the record.

Since the Online Computer Library Center and the Research Libraries
Group provide an important element of the context in which library
information systems in higher education evolve, we felt it was important
to include their stories. The strategy in such circumstances is straightfor-
ward: simply tell each that you are sure the other is going to be repre-
sented.

Finally, we needed a leading expert to write the introduction. The
obvious choice was Patricia Battin; in her distinguished career, she has
worked in both computing and library circles. Pat is President of the
Commission on Preservation and Access, a nonprofit organization that
fosters collaboration among libraries and allied organizations to ensure
the preservation of the published record and enhance access to our
intellectual and cultural heritage. Before taking her current position, she
was a vice president at Columbia University, with responsibility for both
libraries and computing services. Fortunately, she was in a poor position
to refuse our request. She was just completing a term on the EDUCOM
board, where she had devoted a lot of time and energy to the issues
covered in this book. Over time, she was moved from being willing to
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consider it, to probably being willing to do it, to agreeing to do it. With her
commitmsnt, the effort was launched, and the rest is history.

We are deeply grateful to the authors of this book. They took a lot of
time from the process of creating the future to describe for us the journey.
We are also grateful for the institutional support they received.

We are also indebted to Apple Computer, Inc., Digital Equipment
Corporation, IBM Corporation, NeXT, Inc., and Sun Microsystems, Inc.,
whose financial support made this volume possible. These organizations
are corporate associates of EDUCOM and continuing supporters of the
goals of higher education.

The opinions expressed in this book are those of the individual authors
and are not intended to represent policy statements of EDUCOM, the
contributing universities and organizations, the supporting corporations,
or Digital Press.

| believe that the institutions contributing chapters to this book prove
that remarkable things can be accomplished through cooperation
between computing and library professionals and that a common vision
of the future is emerging: access to an array of information resources from
the scholar's desktop. Librarians are stepping up to the challenge of
taking responsibility for information in electronic format. It is also clear
that some information, but not all, is more useful in electronic form than
in print. Over the next decade, as gigabit-per-second networks connect
institutions of higher education, as workstations with high-resolution
graphics and sound become ubiquitous, and as an increasing body of
knowledge is available in electronic form, some institutions will be ready
to deliver information to their constituencies in whatever manner works
best. How about your institution? Will it be ready?






Introduction

Patricia Battin



uring the past thirty years, the rapidly accelerating use of
technology in our universities has had a profound impact
on higher education in the United States. The effects have
been particularly visible and dramatic in the traditional
disciplines of engineering, the sciences, and the social
sciences, where computing technology transformed the
labor-intensive number-crunching activities basic to
research and instruction. Both the patterns and potential dimensions of
scientific research changed rapidly as communications technologies
combined with computing capacities to make possible high-speed net-
works capable of delivering enormous computing power, electronic
imaging capabilities, and machine-readable data to individual worksta-
tions throughout the international scholarly community.

The visibility and glamour of the extraordinary dimensions of scientific
research enabled by the new technologies—and the justifiable euphoria
they inspired—overshadowed the recognition of even more revolutionary
changes taking place in the central scholarly information system fun-
damental to research and instruction in higher education—the library. The
chapters in this book reveal that, contrary to the conventional percep-
tions, those responsible for integrating technology and its products into
the traditional library function have faced a series of enormous challenges
made all the more difficult by the persuasive overlay of mythology and
unexamined assumptions that surround the role of the library in
academia. The understandable reluctance of the university community to
reexamine time-honored traditions and services despite overwhelming
evidence of their inadequacy in an environment of rapidly changing
information requirements has further complicated the process. Introduc-
ing new services and opportunities such as computing and communica-
tions capabilities is far easier than replacing or even enhancing, in a
financially straitened context, traditional services basic to scholarly
research and instruction. Subjective perceptions of the destruction of that
fundamental scholarly verity—the library—by the unwelcome invasion of
technology continue to obscure the twin realities of disproportionately
rising costs and the growing disjuncture between the strengths and
capabilities of the traditional library and the changing information habits
and demands of its clientele. The financial pressures arising from a
steadily expanding commercialization of the scholarly publishing
process, swollen by the expanding production of knowledge and a
proliferation of new storage and dissemination technologies, pose a
persistent and disquieting threat to the distinctive sine qua non of the
university—the commitment to broad and equitable access to information
regardless of the ability to pay.
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The research library relies heavily upon labor-intensive internal opera-
tions to manage the printed materials that constitute the knowledge base
and demands equally labor-intensive efforts from its users. Approximately
80 percent of the information needs of the academic and research
programs depend on this essentially nineteenth-century information sys-
tem. It coexists with an emerging twenty-first century information system
that currently serves only 10 percent of those needs. The coexistence
contributes to a frenetic schizophrenia among students and faculty, who
expect the efficiency and convenience of electronic facilities from tradi-
tional library services and the comprehensive literature coverage of
traditional library collections from electronic systems. That the technical
potential to provide services that combine the best of both systems exists,
in the abstract, creates unrealistic expectations. The problem is com-
pounded since the bulk of scholarly literature still resides only in tradi-
tional print formats. .

For the last several hundred years, the requirements for information
support services in colleges and universities have been met by central-
ized library systems. During the past two decades, libraries have
automated many of their technical operations, such as acquiring and
cataloging materials, but this “library automation” was not designed to
provide direct services to scholars and students and did little to
revolutionize information habits. Now, microcomputers and sophisticated
telecommunications systems are used widely by faculty and students. As
aconsequence, the requirements for library support in the modern univer-
sity extend far beyond the automation of specific operational processes.
Service requirements in the electronic university will be driven and
shaped by this increasing use of technology by scholars and students
and their demands for new and improved information services available
at individual workstations regardless of the physical location of the
knowledge base.

Perhaps the most critical issue facing university officers in the next
decade is the change in the nature, character, and financing of informa-
tion services brought about through the use of technology by scholars
and students. If information is defined as a function rather than a format
and if we assume the perspective of the “wired scholar"—the user at the
workstation—then the task (as these essays illustrate) is to create a new
information infrastructure for the electronic university. And, because the
use of information is deeply embedded in the academic pursuits of the
scholarly community, any change in the way it is acquired, stored, and
delivered must be planned carefully. The revolution that began twenty
years ago as the automation of specific internal processes now challen-
ges our traditional, fundamental assumptions concerning basic discipli-
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nary requirements, ownership of intellectual property, provision of equi-
table access to information, financing formulas, university organizational
structures, and strategies for the interinstitutional support of networks,
databanks, and machine-readable information resources.

The characteristics of one format—print—have over the years
obscured the diverging uses of information by different disciplines. A key
strategy—the departmental library—was developed in the early twentieth
century to adapt the rigidities of the print format to disciplinary differences
in information habits and research patterns. Even so, the specific infor-
mation requirements and research methodologies of the scholarly com-
munity remained, in large part, subordinated to the information services
available through large collections of printed materials. Technology has
evolved to permit a greater decentralization of access and a broad range
of format choices. An unprecedented flexibility in the hands of the user
to define and satisfy individual requirements is rapidly replacing the
traditionally accepted accommodation to the constraints of the provider.
As a consequence, these disciplinary differences, heretofore suppressed
in the monolithic context of print format, are reflected in a diversity of
strategies for adapting the mission and enhancing the capability of an
institution’s information services. Nonetheless, as in networking and com-
puting strategies, the capacity for customized access to and manipula-
tion of information resources can only be fully and productively realized
within a coordinated and managed infrastructure with standardized
gateways, common access protocols, and compatible software systems.

The financial support of access to information resources proliferating
in both volume and format can no longer be usefully accommodated by
the traditional budgeting structures of academic institutions. The codex
format of pages bound into volumes lent itself well to the concept of
centrally supported institutional ownership of the knowledge base
required to support the institution’s academic programs. Equitable
access within that context was assured by tuition payment or faculty
appointment. A vast and reasonably responsive (for the preelectronic
age) interlibrary loan network provided access to research resources not
heavily used on the local campus. Since the library was viewed as the
virtual core of most institutions, the budget was determined centrally, with
the allocations based essentially on perceptions of the rate of publishing
and the research domains of the early twentieth century. These formulas
have long since become grossly inadequate to respond to the publication
explosion, the increasing specialization of scientific and scholarly
research, and the changing demands for information resources and
services as technology influences the research and instructional patterns
of faculty and students equipped with powerful workstations. Nonethe-
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less, the traditional budget structures of most institutions continue to
isolate the library budget in the unexamined straitjacket of the past. Fierce
adherence to an undefined sense of “entitlement"” to information services
and resources by faculty and students (which grew out of the nineteenth-
century concept of institutional ownership of the knowledge base)
remains a serious deterrent to a rational and judicious analysis of both
the costs and the appropriate proportion of institutional financial
resources committed to information services.

This volume presents a microcosm of the broad themes of the past two
decades—case studies of a range of extraordinarily successful, pioneer-
ing, and ingeniously financed applications of technology to library opera-
tions and services, applications that have begun to transform the manner
in which scholarly information is acquired, stored, disseminated, and
preserved. These achievements are made the more extraordinary by the
fact that, in contrast to computing and communications applications, they
have often been accomplished without significant infusions of external
funds in environments where traditional services are being financed and
provided as well.

The evolution from the initial objectives of “library automation” to new
concepts of information delivery and services is depicted graphically in
the historical accounts of the two large bibliographic networks, OCLC and
RLIN. Though OCLC and RLIN are programmatically distinct in origin,
primary mission, and targeted user clientele, both chapters reflect the
passage from a somewhat narrowly conceived technical support system
for conventional library operations to a broadly based supplier of infor-
mation services and products to individuals as well as libraries. The
differences in the ownership, governance, and primary services reflect
the two organizations’ basic missions and provide interesting contrasts
as well as complementary functions. OCLC was organized to furnish a
range of services to all libraries, while the primary objective of the
Research Libraries Group, the parent of RLIN, is to serve the special
programmatic needs of research libraries.

The two accounts illustrate the complex and interdependent relation-
ship among the diversity of user requirements, new technical capacities,
and the traditional knowledge base. The maturation of these organiza-
tions revolutionized the library environment and heavily influenced auto-
mation efforts in individual libraries. The existence of the large centralized
databases of bibliographic records of the nation’s libraries made possible
the cost-effective automation of local library operations by eliminating the
costly redundancy of cataloging each item independently. Increased
demand by students and faculty for access to machine-readable infor-
mation influenced the development of more sophisticated products and
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programs by the two organizations. The growth in campus networks led
to a demand by newly networked users for remote, unmediated access
to library catalogs and databases. The development of integrated sys-
tems for automating library operations, coupled with rising communica-
tions costs, spurred a renewed interest in stand-alone local systems that
threaten the continuing viability of the large centralized database neces-
sary for a variety of cooperative program activities.

The late 1960s and early 1970s spawned a large number of institutional
efforts to build fully integrated online systems before the maturation of
OCLC and RLIN services. All but a few failed; Northwestern University’s
NOTIS, however, has been successfully exported to many other institu-
tions and eventually was developed by the university into a commercial
product that has proved particularly popular with large academic
libraries. Eloquent testimony to the complexity of library automation, the
history of NOTIS by McGowan, Horny, and Baker traces how the initial
goal of a fully integrated online system to support internal library opera-
tions evolved into the broader aim of a university information system
supporting a range of academic information needs.

As the trend to automate library operations gained momentum, a
distinct diseconomy of scale became apparent. Costs and technical
complexities rise with the size, comprehensiveness, and age of the
collection. Some large institutions may never complete the retrospective
conversion of their bibliographic records. It is no coincidence that most
of the libraries represented in this book, libraries that have moved beyond
the stage of automating internal operations toward providing the users
with a wider variety of information online, are medium-sized. ‘

Alexander and Meyer present a model description of the complexity
involved in the installation of the NOTIS system in a medium-sized library
at Clemson University. As they point out, the ready access to the online
catalog, combined with a networked campus, created a demand for
online access to other databases, underscoring the need for coordinated
and compatible gateways from the self-contained library system as new
services generated newer demands. The demand for networked access
to databases other than the catalog can be provided in two ways: by
licensing or creating databases and mounting them locally or by provid-
ing links to permit direct access to remote databases. The Clemson
experience points up the importance of the user's perspective—the
library catalog as the entry or gateway to all other information resources,
regardless of location or ownership.

The Illinois chapter describes the evolution of an early library automa-
tion project into a statewide information system. The project that began
with the automation of labor-intensive circulation control systems to sup-
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port a greatly expanded interlibrary loan capacity developed steadily into
a fully operational statewide network of enhanced information access and
document delivery—recapitulating on an interinstitutional level the history
of computer applications in libraries. As do the other studies, this history
reflects a set of common issues and the diversity of possible strategies
as technical developments and user demands increasingly influenced
the directions of library computing activities.

The chapters by Thomas and Drake illustrate the institutional capacity
to develop information services that are tailored to a particular user
community and demonstrate the importance of careful analysis of user
requirements and educational mission before embarking on a major
redesign of information services. From the Georgia Institute of Technol-
ogy, Drake describes the strategies developed for a scientific and tech-
nical university based on a primary objective of access to information
regardless of location rather than local collection strength. Interlibrary
loan and document delivery are important components of the strategy.
The model of the integrated library automation system was specifically
rejected because of its high cost and irrelevance to the needs of the
primary user group. This contrasts with the disciplinary needs of the law
school population at Brigham Young University, as described by Thomas.
The commercial legal databases, LEXIS and WESTLAW, are essential to
contemporary legal instruction and research, but materials in print form
are used heavily as well. An integrated library system's ability to supply
information on the current status of local materials is therefore valuable
to law students and faculty.

Although the two institutions have chosen different strategies for
providing access to large, privately vended databases of machine-
readable information to their faculty and students at individual worksta-
tions, both illustrate the serious dilemma facing universities as they seek
to maintain equity of access in an increasingly commercialized informa-
tion marketplace. Georgia Tech provides access through a licensing
contract with commercial vendors to mount the databases on the
institution's mainframe computers, thus eliminating telecommunications
and external computer usage charges. Also under licensing arrange-
ments, the BYU Law Library provides access to the off-site LEXIS and
WESTLAW databases. In both instances, contractual conditions limit
access to the immediate user community, a radical shift of ownership
control from the university to the private vendor.

The concept of the planned teaching library described by Johnson,
Lyman, and Tompkins reflects another facet of the library prism. State-of-
the-art information services are being developed at the University of
Southern California to respond to the curricular needs of undergraduates
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by integrating traditional classroom teaching and learning pedagogies
with those inherent in a powerful information system.

The range of choices afforded by information technology in redesign-
ing both the organizational structure of the library and its role in the
university, evident in the models developed by the Mann Library of Cornell
University and the Columbia University Libraries, reflects the influences
of the second decade of library computing. The strategies of both institu-
tions assume a networked campus and wired scholars. Columbia com-
bined its libraries and academic computing facilities into a Scholarly
Information Center, while the Mann Library provides a Scholarly Informa-
tion System through cooperative mechanisms. The Columbia model met
the demand for new technical skills in the library and new information
skills in the computer center by coordinating existing talent; the Cornell
solution was to add technically trained individuals to the library staff. Both
examples amply illustrate the complexity of the challenge and the impor-
tance of developing strategies that capitalize on institutional strengths
and styles.

Carnegie Mellon University's Project Mercury builds on the experien-
ces of the past twenty years and the vastly increased technical capacities
available on some campuses today. Project Mercury seeks to explore the
feasibility of an electronic library that would provide both traditional and
enhanced library services to the workstation in a dramatic revision of the
traditional library. Such a concept depends on a fully networked campus
and a computing environment capable of supporting very large amounts
of online storage. The project structure of a demonstration component, a
laboratory environment, and a working library for a single discipline
underscores the complexity of integrating information technology into the
traditional system of print formats. Changing user requirements, tech-
nological capacities, and cost implications must be explored before new
services can fruitfully replace the traditional library function.

The strategy articulated by the Johns Hopkins Medical Institutions
redefines the library's role in the scholarly communication process as
bearing the primary responsibility for a knowledge management system.
Access to a full range of information services, including clinical
databases, full-text and bibliographic literature files, electronic text-
books, drug reference sources, and specialized research databases, will
be managed by the library in its new role. In certain instances, the library
will develop and maintain databases itself, in close cooperation with the
faculty; in others, the library will participate in the international scientific
community to ensure access for Johns Hopkins scholars. As has been
reported by the other authors, each succeeding application of technology



introduction /9

has placed new types of demand on libraries and librarians. The
knowledge management environment will yet again alter the qualifica-
tions needed by the professional staff and require substantial changes to
traditional library and university organizational structures if the new
strategies are to succeed.

The imperative of new cooperative links, both within and outside the
institution, recurs frequently in Arms’s sampling of projects and progress
at other libraries and universities. As the decentralization of technology
continues, the demand for costly equipment, specialized technical
talents, and disciplinary knowledge to create and maintain complex
systems exposes the inadequacy of traditional organizational structures.
The required talents are scattered across the university, and the costs
are too great for one institution to develop systems and applications in
isolation. As Arms notes, each new innovation brings a host of new
complexities, further blurring the distinctions among the traditional roles
of libraries, computer centers, and academic departments. Her discus-
sion of the complex standards and sophisticated software required to
support the unfettered exchange of scholarly information provides a
useful summary of progress toward this goal. As she perceptively remarks
in the final chapter, the shape of our technological future may well be
determined, not by technology’s endless capacities, but by the human
ability to manage its potential in the interests of our intellectual and
cultural values.

Not surprisingly, the question of financial strategies for the future forms
the subtext of many chapters. It represents the essential challenge, and
cannot be solved by the library operating within a tradition-bound budget
based on a vanished historical context. Achieving the reality of the wired
scholar, connected through a global network to his or her peers and to
information resources, will require bold and unprecedented strategies.
The creation of a new scholarly information infrastructure, appropriate to
the educational mission of the particular institution, will occur only through
the cooperative efforts of university officers, faculty, and librarians. New
interinstitutional strategies will be required to ensure equitable access to
scholarly information in an unprecedented global context of scholarly
demands driven by new dimensions of knowledge and technology.

Much progress has been made during the past decade, but much
more remains to be accomplished. The successful transition of our
massive collective investment in print resources to an affordable, effi-
cient, and effective information system for the electronic scholar will
require a planned and sustained financial commitment over the next
decade. As these studies indicate, changing the nature of information
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services raises a wide range of issues fundamental to the university’s
mission in our society. The nature of the library operation requires a
consistent commitment, financial and intellectual, over a long period, if

we are to preserve the knowledge of the past, serve the present, and plan
for the future.



Clapten]
The Technological Context

Caroline Arms



cademic libraries have functioned within a technological
context of remarkable—and increasing—change during
the last few decades. Campus computing organizations
have lived with continuous change since their inception
and have grown to expect it, although they hardly relish it
when trying to provide service to users whose demands
range from perpetual consistency to state-of-the-art
facilities. Fifteen years ago, the campus computing service was based
on large central time-sharing computers used primarily by scientists and
engineers. By the early 1980s, departmental computers were common,
and demand for time-sharing services had grown, as faculty, students,
and administrators in all fields discovered the advantages of word
processing. Just a few years later, personal computers are on desktops
and in dormitory rooms all over campus. The academic computing
organization now must redirect its focus from central computers to a
campus network that will allow users with their own computers to com-
municate with one another and to share common resources. It struggles
to satisfy a community of faculty and students whose expectations grow,
not just with each new service offered on campus, but with each new
product in the commercial marketplace.

This same community is the library’s clientele, but, for libraries and
librarians, the frenetic pace of change has not always come with the
territory. Traditional patterns of library organization and operation have
developed over centuries of experience with storing and disseminating
information in printed form. Within this framework, libraries first used
computers for “library automation”—that is, to automate traditional inter-
nal operations. The computers were kept in the back room, and academic
libraries could choose not to automate or to automate gradually. Yet, as
more and more faculty and students use personal computers for writing
papers, sending electronic mail, and other routine tasks, they become
aware of the computer’s remarkable utility as a tool for retrieving and
managing information. As a result, libraries are under increasing pressure
to provide access to information in electronic form and to integrate their
services with other aspects of academic life that take advantage of the
same technology. This book describes the approaches of a number of
institutions that responded to this pressure early or even foresaw it.

The libraries and library consortia contributing to this volume have
moved beyond basic library automation and are taking steps toward
providing an “electronic library." Nevertheless, the stories they tell are
based on a common background—the early history of library automation
and developments in computing technology. Although this book may be
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read most widely by librarians and computer professionals, it also is
aimed at a more general audience—those interested in understanding
the changes occurring in today's academic libraries. This chapter
attempts both to establish a common ground of terminology and to set
the stage for the case-study chapters.

The Development of Library Automation

A discussion of library automation is best begun with a brief introduction
of the traditional library operations that have benefited from automation.

Traditional Library Operations

Library organizations traditionally have been divided into two areas:
“public services,” such as circulation, reference, and user assistance,
that involve direct contact with users, and “technical services," the back-
room operations such as acquisitions, cataloging, shelving, and binding.
In the technical services department, a book is acquired, cataloged, and
placed on the shelves. From this point on, staff in the public services
department can help users locate relevant items in the catalog and check
them out. In many ways, the catalog is the keystone that joins the two
areas of technical and public services.

Once a decision has been made to acquire an item, the acquisitions
process involves clerical tasks such as issuing a purchase order, check-
ing the order status with the supplier, recording receipt, and generating
information for the university departments responsible for paying invoices
and accounting. An “on-order” file must be maintained to prevent dupli-
cate purchases and to answer queries from users or other library staff.
This is often combined with an “in-process” file, where staff keep track of
the status of items that have been received but not yet cataloged and
placed on the shelves.

Cataloging involves recording information about the item (title, author,
date and place of publication, and so on) and assigning subject head-
ings. The cataloger also will classify the book into a discipline by assign-
ing it a “call number,” a unique identifier that will indicate where it should
be shelved. The information recorded by the cataloger is “bibliographic”
information. Depending on the attitude of the speaker, whose emphasis
may be on the collection itself or on helping people use it, cataloging may
be described as providing “bibliographic control” for an item or “biblio-
graphic access” to it. Parts of the process that require particular skill and
experience are classification and the selection of subject headings.
Subject headings must be used consistently throughout the collection. If
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one book is cataloged under "Data communication” and a comparable
one under “Computer networks," users may fail to find all the material they
need. To facilitate consistency, libraries have developed “authority files”
of subject headings. There are also authority files or lists specifying the
authoritative form and spelling, along with alternatives, for names of
people and organizations.

During this century, most catalogs have been in the form of cards filed
in drawers. For each item, cards are generated for filing by author, title,
and subject. Another file often has been kept for use by library staff; this
“shelflist” is sorted by call number and is usually the official record of
holdings but sometimes has less complete information than the catalog
records.

Periodicals and other serial publications need somewhat different
treatment. The title need only be cataloged when a subscription is first
taken out, but the receipt of each issue must be recorded, and, if the issue
does not arrive as expected, the problem must be followed up. Later,
when issues are bound into volumes, bindery activity must be tracked.
"Serials control” or “serials management" usually is handled separately
from the acquisitions process for monographs.

The technical operations described above take place behind the
scenes. The library patron is only aware of the final result: a catalog or a
list of serials holdings. Operations of which the user may be more aware,
which hardly need an introduction, are circulation, interlibrary loan of
itemns not held by the local library, and reference services. The last two
functions require bibliographic access, not only to the library’'s own
collection, through its catalog, but to other sources, such as collections
at other libraries or, through indexing and abstracting services, to
individual articles within periodicals.

Some library operations are not needed in every library. A university
library usually provides a “reserves” system for faculty to reserve certain
items in connection with a particular course, so that this material only can
be used within the library or borrowed for a very short period. Manuscripts
and archives require special treatment for cataloging, physical prepara-
tion, and storage.

Library Automation

Automation in libraries began before programmable computers were
developed. In the late 1930s, punched-card equipment, which already
had been used for some years in the business world for accounting, was
applied to circulation and acquisitions functions in a few adventurous
libraries. Ralph H. Parker and Frederick G. Kilgour, who later were to be
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instrumental in the founding of OCLC to provide shared automation
facilities for libraries, were among the pioneers. In 1942, E. Carl Pratt
commented, in an article describing the circulation system at the Univer-
sity of Florida, “Enough has probably been written on the principles of the
punched card method and its application to library routines.”' He cited
four references! The prime advantage of automating circulation was that
a single card (and a single procedure to prepare it) replaced the two or
three records required in earlier systems: one to be sorted by call number,
another by date due, and, in some libraries, a third by borrower. The same
equipment could be used to prepare a card for each item returned late;
these cards were processed through an electronic accounting machine
in the registrar's office to prepare monthly invoices for unpaid fines. Apart
from the cited projects, Pratt was aware of systems based on similar
equipment at three other universities.

Twenty years later, in the spring of 1961, Alan Perlis reported that there
were about a hundred computers in universities.2 In 1962, the library at
the University of California, San Diego, claimed that a new serials
management system represented the first use of a computer in a univer-
sity library operation. If the UCSD library was first, it was not so by much;
many other university libraries soon were introducing similar batch-
processing systems to automate individual operations. Computer jobs
were prepared offline on punched cards and submitted for running one
at a time. Time-sharing computers to support simultaneous interactive
sessions were still on the drawing board, but the far-sighted had no
doubts that automation would have some role in the library of the future.
Among these was the administration of Northwestern University, where
plans for a new library building included computing facilities.

In the spring of 1963, the Graduate School of Library Science at the
University of Illinois sponsored a Clinic on Library Applications of Data
Processing.3 the first of a series that is still held annually. Burton W.
Adkinson, head of the Office of Science Information Service at the National
Science Foundation, introduced the clinic with a discussion of “Trends in
Library Applications of Data Processing,” based on a comprehensive
bibliography of 135 items describing experiences in automating acquisi-
tions, serials management, circulation, producing catalogs on cards and
in book form, and interlibrary communication. Reaching back twenty-five
years, most of these applications, and those described by the clinic
participants, made use of equipment that processed punched cards or
paper tape. The potential for following business practice and migrating
to computers for faster, more flexible systems was discussed at the clinic.
Then, as now, the National Library of Medicine was in the vanguard: the
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library reported that, after two years of planning, the first computer had
justbeeninstalled. At the time, it was estimated that there would be twenty
thousand computers in the United States by the end of 1963, but only a
few were in academia.

Important Developments of the Mid-1960s

The mid-1960s brought technological developments that directed the
path of library automation for the next two decades. Dartmouth College
and the Massachusetts Institute of Technology introduced their pioneer-
ing time-sharing systems. These systems supported many users and
many tasks simultaneously, and remote interactive access was possible
over telephone lines, from across the campus or across the country. The
first experiments with computer networks began. Smaller institutions
could buy time on a computer at another institution or group together in
a cooperative venture. Real-time online access opened up new pos-
sibilities for convenience and efficiency in library automation. It was clear
that traditional practices and policies were not going to be able to handle
the information explosion: libraries saw cooperative ventures based on
computers as a way of sharing resources and expenses.

Equally important was a development more specific to the library
community. In 1963, a survey by a team led by Gilbert King "was an
enthusiastic endorsement of the benefits and feasibility of automation in
the Library [of Congress]."4 The following year, the Library of Congress
acquired its first computer and commissioned a study to determine how
machine-readable catalog records could be produced and used.
Cataloging had long been recognized as an expensive operation, and,
since 1901, the Library of Congress had been reproducing its catalog
cards for use by other libraries; automation was expected to enhance this
service. In 1966, sixteen American libraries joined an experimental
project known as MARC (MAchine-Readable Cataloging) for distributing
bibliographic records on magnetic tape. These records could be used to
print catalog cards, to generate catalogs in book form, or for any other
purpose, including distributing records to other libraries. Over a two-year
period, the initial MARC format was revised, and an extended character
set was developed to cover all the major languages using the Roman
alphabet. The American National Standards Institute (ANSI) approved
MARC Il as a national standard in 1971, and an international equivalent
was adopted by the International Standards Organization (ISO) in 1973.

It is hard to overemphasize the importance of the existence of the
MARC Il standard to the progress of library automation. Just as the card
catalog had been the keystone of library services during the first two-
thirds of the twentieth century, the automated version of the catalog, a
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database of bibliographic records, would be the keystone of automated
library operations. Without an accepted standard for such records, each
independent development might have been based on a different format;
as it is, no library automation system is acceptable today unless it can
import and generate MARC-compatible records.

Library Automation Takes Root (1967-75) . . .

The late 1960s and early 1970s saw much progress based on these
developments. Cooperative projects were established to produce “union
catalogs” that listed the combined holdings of a group of libraries. Such
catalogs could serve as the basis for developing coordinated acquisition
policies and also could be used to identify sources of material for
interlibrary borrowing. Other cooperative projects put less emphasis on
producing a printed product, focusing instead on the savings achievable
through “shared cataloging.” Ideally, one expert librarian would catalog
the book from scratch (“original cataloging”), and any other library simply
could locate and copy that record, a task that could be carried out by a
clerical assistant (or student). The use of Library of Congress catalog
cards was a primitive form of shared cataloging, but, without automation,
there were long delays before cards for new publications were available,
and it took time to establish whether cards were available for an item that
needed cataloging.

Among the cooperative organizations founded at this time are OCLC,
UTLAS, and WLN, all of which use computer systems to support shared
cataloging, retrospective conversion of catalog records to machine-
readable form, and interlibrary lending. Initially, they were based on
batch-processing systems, but online services soon followed.

Although often grouped together under the term “bibliographic utility,”
the organizations are very different. OCLC has grown from a consortium
to support shared cataloging for libraries in Ohio into a worldwide non-
profit organization with eight thousand member libraries. UTLAS began
as a project to develop a union catalog for five new universities in Ontario,
Canada, developed into the University of Toronto Library Automation
System with a mandate to support the Canadian library community in
general, expanded to serve libraries in the United States and elsewhere,
and, in 1985, was sold to the International Thomson Organization and
became a for-profit corporation. WLN started life as the Washington
Library Network and later became the Western Library Network; it is still
a regional organization and provides a more limited range of services and
products than OCLC or UTLAS.

A few years later, the Research Library Group (RLG) was formed
specifically to cater to the needs of research libraries, becoming the
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fourth bibliographic utility in North America. Almost all academic libraries
are affiliated with one or more of the bibliographic utilities: shared catalog-
ing is now an economic necessity.

During this period, work also began on the interactive systems for
library automation from which the systems in use today have evolved. The
desirability of integrated systems that could support all library functions
in a coherent fashion through a common set of data files had been
recognized already. But, in libraries, as in many other areas, it was soon
discovered that software projects always take longer than expected, the
procedures to be automated are always more complex than anyone had
thought, and introducing new systems always generates new problems
in management and staffing. Library applications, however, differed from
scientific or business applications for two important reasons. Firstly, it
was essential for bibliographic databases to allow textual data fields of
variable length and multiple occurrences of many data fields, such as
authors, in the record for a single item. These features are not common,
even today, in database systems designed to handle enormous quantities
of data for business applications. Secondly, the early high-level program-
ming languages, FORTRAN and COBOL, were not suitable for handling
character strings of variable length. Even in projects where the final goal
was an integrated system, the functions were usually automated one by
one, often over many years.

In many libraries, circulation was seen as the area where the most was
to be gained most easily from an online system. In many cases, these
systems were based on short shelflist records that identified the circulat-
ing items, rather than on full bibliographic records. Most used punched
cards or strips of reinforced paper tape to identify items and borrowers.
Online terminals were teletypewriters. Early online circulation systems
developed at Ohio State University and Virginia Polytechnic have been
built on and used at other institutions, and circulation was the first function
automated at Northwestern, in the system that was to become NOTIS. But
not all projects survived, often because the expense of developing and
maintaining complex software could not be justified for a single institution.
(University libraries often could not take advantage of the commercial
systems for circulation and other library processes that had begun to
appear, because these products were aimed primarily at public libraries.)

Some libraries found ways to share the effort and expense. At Stanford
University, the BALLOTS system (Bibliographic Automation of Large
Library Operations using a Time-sharing System) was based on software
developed for accessing and maintaining another bibliographic
database; SPIRES was initially the Stanford Physics Information Retrieval
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System, but “Physics” soon was changed to “public.” BALLOTS sup-
ported the library's technical services and was based from the start on
full bibliographic records in the MARC format.5 It was thought that, by
using a more general database management system, the library would
be able to deliver information beyond that contained in the catalog.
BALLOTS was the first system on the Stanford campus to make use of
CRT display terminals. And, by the mid-1970s, when a circulation module
was designed, labels with bar codes that could be read by a light pen
were used to identify volumes. These technical developments were two
more important steps toward effective library automation.

. . . And Flourishes (1975 on)

In the mid-1970s, shared cataloging, as a way of pooling resources,
became accepted practice. The BALLOTS system at Stanford was extend-
ed to other libraries in California and later adopted as the underlying
system for the Research Libraries Group’s shared cataloging system.
WLN introduced its online cataloging system and expanded to include
the University of Alaska. OCLC expanded its services beyond Ohio and
encouraged the formation of regional organizations to act as brokers of
OCLC services to member libraries. By 1978, there were about ten such
organizations, for example, SOLINET in the southeastern states, CLASS
in California, and ILLINET in lllinois. Their function is to provide library
support services to their members; these services may be based on
computing or telecommunication facilities, but it is the higher-level ser-
vices that are important. As well as acting as brokers for OCLC services,
many now offer discount rates for supplies, software, and commercial
information services.

By the late 1970s, minicomputers were well established. The National
Library of Medicine was one of several institutions that began developing
library automation systems to run on minicomputers. Several commercial
circulation systems based on minicomputers also were launched. Since
minicomputers required less space and environments less strictly con-
trolled for temperature and humidity than did mainframes, they often
could be installed in library buildings without excessive remodeling cost.

Remote online services also proliferated during the 1970s. Both the
bibliographic utilities and commercial brokers began to offer online
acquisitions systems that included direct ordering of books from
cooperating distributors. Computerized systems to process requests for
interlibrary loans were introduced by bibliographic utilities and regional
organizations. Commercial systems for searching reference databases
online also emerged: BRS/Information Technologies (then Bibliographic
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Retrieval Services) and DIALOG (then known by the name of its parent
company, Lockheed) were important participants in the market, then as
now. Because of the costs.and the training needed to use the systems
efficiently, searches usually were—and still are—performed by librarians
on behalf of library patrons.

Electronic information was first delivered directly to library users
through online catalogs introduced in the early 1980s. Among the true
pioneers in academic libraries were Northwestern, Penn State, and Ohio
State, which expanded their existing library automation systems to
include a public catalog with full bibliographic records. The University of
California had moved already to create a machine-readable union catalog
of the holdings of the nine campuses. In 1980, it had published a catalog
on microfiche, but only as an interim measure.® Putting catalogs on
microfiche or microfilm allowed them to be duplicated easily for distribu-
tion to other libraries, but it was felt that, in the long run, an online catalog
would be cheaper to maintain, as well as much more convenient for users.
The online catalog, known as MELVYL, was launched officially in August
1981. Dartmouth College chose not to develop its own system but
licensed search software developed by BRS and added a friendly user
interface tailored to the catalog. Some commercial vendors of circulation
systems integrated online catalogs with their circulation systems.

Developing software that can run robustly in a variety of settings and
is flexible enough to support local requirements demands considerably
more effort than writing software for use in a single organization, but,
finally, after years of planning and development, integrated library auto-
mation systems that could be acquired rather than developed became a
reality. Northwestern had resisted for many years the pressure to make
NOTIS available to other universities, but, in 1981, the University of Florida
became its first customer. By 1984, several commercial systems that
supported acquisitions, circulation, and online catalogs were available.
OCLC and UTLAS now market integrated systems as part of their overall
product range. A variety of systems are available, suitable for different
types and sizes of library. Some, like NOTIS, use mainframes and can
handle collections of several million items; others, like OCLC's LS/2000,
use minicomputers and are more appropriate for medium-sized libraries;
still others, particularly appropriate for multicampus installations, are
designed to use several linked computers. As the distinction between
large workstations and small minicomputers blurs, at least one vendor of
integrated systems has plans to introduce a version that runs on one of
the popular UNIX workstations. For very small libraries, there even are
systems based on personal computers. Today, it is unlikely that an
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academic library would plan to develop its own system for automating
traditional processes.

The Development of Online Information Services

While automation of library processes is now well established, the poten-
tial for computers to deliver the information traditionally stored in libraries
directly to the scholar is only beginning to be realized. This is not for lack
of vision. In 1945, Vannevar Bush urged scientists no fonger dedicated
to the war effort to turn their creativity to making knowledge more acces-
sible.” The device he pictured, which he called a “memex,” was a desk
that incorporated a numerically controlled microfilm store, reader, and
camera. The stored information would include both published works and
personal records; several items would be visible simultaneously at high
resolution; pages would be assigned unique numbers; and the scholar
would be able to create connecting “trails” between items, using a system
of small dots that would be interpreted by photocells as numeric
addresses for cross-references. One application of such trails would be
to annotate texts with personal notes. The computer had not yet escaped
from the wartime cryptography departments when Bush described his
scholar's workstation, but his vision is still a goal for the library of the
future. He pointed the way for technological developments that have only
recently emerged: displays that can show several documents at once;
personal machines for creating and organizing notes and papers; and
hypertext for systems for generating links between items of information.

Bush overestimated the acceptance of microfilm as a medium and
probably underestimated the magnitude of the information explosion.
Almost twenty years later, when MIT held a series of guest lectures to
celebrate its centenary, John Kemeny described his vision for the library
of 2000 ADB The library he pictured still was based on microform,;
however, it would be stored on a central computer, from which images of
pages would be transmitted to a projecting terminal in the scholar’s office.
Kemeny also foresaw the need for a nationwide system for sharing
resources using computer networks. In 1965, Project INTREX at the
Massachusetts Institute of Technology set out to create a library system
for 1975.2 This ambitious project covered many aspects of library ser-
vices and organization, but one component was a central store of images
on microform that would be transmitted to receiver stations. Basic tech-
nical feasibility was established, but the equipment was expensive,
unreliable, and unsuitable for large numbers of workstations or trans-
actions. No technology had yet emerged for transmitting and displaying
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images at a speed and resolution acceptable for reading directly from
the screen and at a cost that would allow widespread availability. It was
too early for the library to store and deliver the primary information in its
collection by electronic means.

However, progress had been made, at MIT and elsewhere, during the
late 1950s and early 1960s in the area of secondary information, or
“information about information.” Bibliographic information, such as that
held in catalog records, was recorded in databases, and procedures
were developed for searching these files. As well as information about
volumes, such systems could handle records for individual articles in
periodicals and include short abstracts in addition to titles. Since
academic journals are the main channel for disseminating the results of .
research in many disciplines, this type of service was of enormous
potential value. Indexes to the literature in various disciplines had been
produced manually and distributed in book form for many years. These
indexing and abstracting publications, usually organized both by author
and by subject, were the basis for many of the reference services of an
academic library. The first computerized systems were developed to
assist in preparing the printed indexes, but the databases also could be
used for preparing individual bibliographies by request. In 1964, the
National Library of Medicine, the publisher of Index Medicus, introduced
its MEDLARS (Medical Literature Analysis and Retrieval System) service,
indexing fourteen thousand issues of medical journals a year. Initially,
such systems were based on batch processing: search requests from
reference librarians were punched onto cards and batched together for
input. The printed output was returned by mail. Turnaround time was often
several weeks.

Online bibliographic search systems were demonstrated as pro-
totypes in the early 1960s, and, by the end of the decade, effective
software packages for online searching had emerged. Many were never
used outside the institution where they had been developed, but others
served as the basis for systems that have been used widely. Among these
were the SPIRES system developed at Stanford University, DIALOG from
Lockheed, and ORBIT from Systems Development Corporation. The two
commercial systems were developed initially for government agencies
(including NASA and the U.S. Air Force). At first, these systems were
available only as packages for installation on a local computer system,
and the related expense was too great for individual universities to justify.
But, by the early 1970s, public online services were offered, and interac-
tive online bibliographic searching became an option for the reference
librarian in a general academic library, a time-saving alternative to
wading through printed indexes. Remote online services based on
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DIALOG and ORBIT were offered by Lockheed and SDC; the initial
databases mounted were from government agencies, such as the ERIC
(Educational Resources Information Center) database from the U.S.
Office of Education. Nongovernment databases, such as the database
for Psychological Abstracts (now known as PsycINFO), soon were added.
In 1971, the National Library of Medicine launched MEDLINE, an online
service accessing the MEDLARS database. In 1977, BRS launched an
online service using software derived from STAIRS (Storage And Informa-
tion Retrieval System), a product from IBM.

Since then, many other online services have appeared. Some provide
a specific service, such as the Economic Bulletin Board, which holds
releases by government agencies. Others, such as DIALOG and BRS,
provide access to varied databases generated by a broad range of public
and private organizations. Some services are aimed primarily at
experienced users, among them, professional reference librarians; others
provide more guidance (but perhaps less power) for novices or casual
users. DIALOG and BRS now offer services at three levels: the full service,
aimed at information specialists; a cheaper, more limited service, aimed
at individual users; and easy-to-use services aimed at particular sectors,
such as corporate finance or medicine. A few databases include the full
text of material, but these usually are aimed primarily at the business or
professional market. Several services provide access to the text of
newspapers and industry newsletters. Two important full-text services
(LEXIS and WESTLAW) serve the legal profession, providing access to
state and federal statutes, judicial opinions, and the legal literature.

Charges for searches on remote services are based on several factors,
usually including the amount of time that the searcher's terminal is
connected to the remote computer, and vary widely among databases.
Most academic libraries provide access to a few online services, usually
for a fee, although faculty and students may be permitted a certain
number of free searches. End users may be allowed to perform their own
searches through the least expensive and simplest services or if they
have proved their experience, but, in order to control costs, most remote
online searching of commercial services from academic libraries is per-
formed by reference librarians.

A Technological Transition

Three important applications of technology to libraries have been
described so far: the bibliographic utilities to support shared cataloging;
integrated systems to automate technical processes; and remote online
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services for information retrieval. Each of these developments was
planned originally around a central computer system with access from
terminals that simply accepted input from a keyboard and displayed the
results of the central computer’s processing. Fifteen years ago, one large
computer system was a much better value than two small ones, and disk
"storage for online access was expensive enough that it made sense to
store large databases only once. Computer “centers” running time-shar-
ing systems were the primary source of computing power on campuses
for the same reasons. But the economies of scale have vanished, and this
change has altered fundamentally the technological structure in which
computing and library services operate.

Decreasing Costs
The cost of computing power has been decreasing steadily by over 25
percent per year. Raw processing power is now available at less than
one-hundredth of its cost fifteen years ago, and the trend is expected to
continue. The personal computers on today's desktops are as powerful
as the time-sharing systems that served whole universities fifteen years
ago. And the advanced workstations that are becoming standard per-
sonal equipment for engineers and computer scientists would have
served as departmental computers only five years ago. The cost of
microcomputer power has been dropping faster than that of larger com-
puters. One thousand personal computers at $2,000 each now provide
ten times as much raw computing power as one $2 million mainframe.

The cost of conventional disk storage for computers of all sizes also
continues to decrease rapidly. In 1983, an IBM mainframe disk storage
device with a capacity of 2.5 gigabytes cost $100,000. In 1987, a new
model in the same series cost $120,000 but held 7.5 gigabytes. With each
new model, the speed at which information can be found and read from
adisk increases, and the physical space required to store a fixed amount
of information decreases. Around 1980, when the first Winchester hard
disks for personal computers appeared, a 5-megabyte disk cost at least
$2,000. Now a disk with four times the capacity costs a quarter of the
price and takes up half the space. Until very recently, the cost per
megabyte of storage was less on a mainframe than on a personal com-
puter, but, in 1989, the cost is roughly the same. The economies of scale
for storage capacity have disappeared, although the speed at which
information can be read is still around ten times faster from a mainframe
disk than from a personal computer’s hard disk.

When large computers lost the advantage of economies of scale, the
first effect on campuses was the proliferation of minicomputers.
Academic departments began to use research funds to acquire their own
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minicomputers rather than pay computing charges to a central organiza-
tion. For administrative tasks, it was often more economical to identify an
existing software package and buy a minicomputer on which it could run
than to write or modify software for an existing campus mainframe. This
process made library automation feasible on campuses that ran computer
services on hardware for which no library software was available.
Decreasing costs also encouraged the commercial development of
software by increasing the number of libraries for which automation was
affordable.

Beyond the automation of library processes, the changing economics
have brought about a second change in academic libraries. It is now
feasible to acquire copies of databases for abstracting and indexing
services that are used heavily, purchase information retrieval software,
and mount the databases on a local computer. The most important
advantage of a local information service over the remote commercial
services is that faculty and students can be given unlimited access at no
additional cost and without requiring reference librarians as inter-
mediaries. Databases can be selected to serve the particular institution,
and those generated locally can be mounted along with those acquired
elsewhere.

The bibliographic utilities also have been affected by changing
economies of scale. OCLC originally had plans for supporting all aspects
of library operations through a centralized system and so developed
central systems for handling acquisitions and serials. It now has become
clear that libraries can perform these tasks more economically locally,
since telecommunications costs have not fallen as dramatically as costs
for processing power and storage. OCLC now supplies products for local,
distributed use; its centralized services now focus on its massive
database of nineteen million bibliographic records, which incorporates
files acquired regularly from national library organizations around the
world. Although storage costs have decreased, few libraries would be
interested in replicating the maintenance effort. The other bibliographic
utilities have made similar adjustments in their services.

Computers Are Everywhere

The drop in price has brought computing within the reach of everyone in
the academic community. In 1983, a basic personal computer configura-
tion was recommended for student purchase at the Amos Tuck School of
Business Administration at Dartmouth College; it cost $2,500. In 1989, an
equivalent computer costs under $700. Alternatively, $2,500 can buy a
computer with twice the memory, a processor three times as fast, a
30-megabyte hard disk, and a color display with much higher resolution.
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The number of faculty with personal computers in their offices and
students with personal computers in their dormitory rooms is rising on
every campus. At a few universities, such as the Stevens Institute of
Technology, all undergraduates are required to have personal com-
puters. At Dartmouth, students are strongly encouraged, but not required,
to buy computers; 90 percent of the incoming class bought computers in
the fall of 1988. Many universities have found that, even when they have
made no concerted effort to encourage the use of computers in the
curriculum, 30 percent of students have acquired them anyway for word
processing. On almost all campuses, clusters of public machines assure
that all students and faculty members have easy access to a computer.

For libraries, this universal access solves problems but creates pres-
sures. When the concept of the electronic library first was proposed and
in the early days of online catalogs, a major concern was the number and
distribution of terminals. What were the advantages if you had to come to
the library and line up for a terminal? That problem has disappeared on
networked campuses. If most members of the community can check the
catalog from their own offices, the demand for terminals within the library
is usually manageable. However, this very ease of access creates pres-
sures. Once students and researchers who use their computers every day
can consult the catalog from their desks, they begin to recognize the
potential for other conveniences. Can | have an item delivered, rather than
going to the library? Can | download citations to my personal computer
for inclusion in the paper | am writing? Can | create a personal bibliog-
raphy with my own annotations? Can | forward an interesting citation to a
colleague by electronic mail? Responding to these pressures requires
not only reconsideration of existing library policies but extension of the
librarian’s traditional expertise and close cooperation with the organi-
zation that supports personal computer users.

Networks
For the electronic library to become a reality, cooperation with comput-
ing-service organizations is essential, since a prerequisite is a computer
network that reaches the client community. Describing the context of
computer networks on campuses and across the country could take a
complete book—and has done, in the previous volume in this series,
Campus Networking Strategies.10 However, some important points are
worth emphasizing.

The first campus computer networks developed in the days of central-
ized computing services, and their purpose was to connect terminals to
central host computers. Many campuses developed such networks,
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starting in the 1970s, often to save the cost of leasing telephone lines.
The networks originally established by OCLC and RLG to support their
services were also of this type. These networks operate on the assump-
tion that the host computer is in control of the communication session,
allowing the user at a terminal to log on and invoke programs on the
remote computer. The host computer is master to the slave terminals.
Most terminal-to-host networks are designed for particular classes of
terminals. OCLC and RLG used special terminals, but the most common
class of terminals in use on campuses supports asynchronous com-
munication using the ASCIl codes for the characters on the keyboard.

When personal computers replaced terminals, the master-slave
relationship changed slightly: the slave was promoted to servant. Since
a personal computer has processing power and storage of its own and
usually has asynchronous ASCIl communications built in, it can be used
to combine local processing with “emulating” a terminal. For libraries, this
has permitted the development of “front ends” that interact with remote
systems over networks designed for terminals. Bibliographic utilities,
commercial information services, and libraries all have developed
software for personal computers that allows users to prepare transactions
on the personal computer and connect to the remote computer only to
perform the task. In addition to keeping communications costs down, this
prevents the central computer system from being overloaded by trivial
operations. In many cases, front-end software has been developed also
to provide interfaces to information retrieval services that are more friend-
ly and easier to use than the underlying retrieval system and allow the
user to capture or download the information shown on the screen. Even
with a network designed for terminals, personal computers used as
workstations can provide powerful capabilities to the user, and, for
several years to come, libraries can assume that this is the only type of
access available to some of their users.

However, the new generation of computer networks provides much
greater potential for the electronic library. These peer-to-peer networks
are designed to support more general forms of communication than
terminal-to-host networks can provide. The underlying model no longer
assumes masters and slaves. Computers on the network, whether large
mainframes or personal workstations, are attached to the network as
equals, each identified by a unique address. Network traffic consists of
individual messages from one computer to another, with communication
between workstations as easy as communication from a workstation to a
large time-sharing computer. Built on the low-level network capability of
sending messages from one address to another, protocols of specified
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sequences of messages perform particular higher-level tasks. Among the
services for which protocols exist are electronic mail, file transfer, and
terminal emulation for logging on to time-sharing systems.

While offering all the capabilities of a terminal-to-host network, peer-
to-peer networks also can be the basis for much more powerful services
that integrate access to information resources more conveniently into the
user's routine activities. Programs developed for a personal computer on
this type of network can reach out and communicate with any number of
other computers as particular services are needed. A common concept
used when describing network services is that of client and server. A file
server provides shared access to files stored on its disk; to a client
workstation, these files are a seamless extension of its own file storage.
A mail server may act as a post office, holding mail in electronic mailboxes
until the recipient runs a client mail program on his or her personal
computer, and picks up the mail. A recent development is that of a
database server, which holds the basic “search engine” that manages
the data stored in a database, and can search for and retrieve items
according to specified criteria. The user interface software runs entirely
on the client workstation, which sends out occasional messages to the
server, requesting particular information to display or integrate with infor-
mation stored locally. If necessary, the client can communicate with
several servers simultaneously. All that is needed is an agreed protocol
for sending database requests and responding to them. For business
databases, SQL (Structured Query Language) has been ratified as a
standard protocol by ANSI and is under consideration as an international
standard. Many vendors are now adapting old products and developing
new ones to support this standard and to allow database applications
and servers from different vendors to operate together. Of more direct
relevance for libraries is the development of an information retrieval
protocol designed specifically for handling bibliographic information.
This standard, known as Z39.50, was developed as part of the Linked
Systems Project, a cooperative venture by the Library of Congress and
some of the bibliographic utilities to facilitate exchange of information
between their data bases. Both SQL and Z39.50 define the protocols for
machine-to-machine communication. They do not preclude the option of
a customized user interface that constructs the query for the user from a
simplified set of options on a menu, a series of simple prompts, or entries
typed into boxes on a form displayed on the screen. If adopted widely,
Z39.50 could be the key to more powerful information services that will
be able to link the user to resources across the country as easily as to
those of his or her own library.
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High-speed peer-to-peer networks are becoming standard on cam-
puses, either replacing or in addition to terminal-to-host networks. They
rely on families of layered protocols, with the lowest layer supplying the
basic physical connection, and the highest layer (application protocols)
supporting particular tasks, such as information retrieval or electronic
mail. A number of different families of networking protocols exist. The
most important are protocols developed by specific vendors (for exam-
ple, IBM's System Network Architecture, Apple Computer's AppleTalk, or
Digital Equipment Corporation’s DECnet), TCP/IP (developed under the
sponsorship of the Department of Defense), and the family of standards
being developed by ISO. The ISO protocols are being developed within
the framework of the Open Systems Interconnection (OSl) networking
model, itself adopted in the late 1970s. The ISO/OSI protocols have been
emerging only slowly, and the higher-level protocols are not yet in
widespread use. Until this family of protocols matures and is more
complete, it cannot serve as the basis for a general-purpose high-speed
campus network. Most campus networks currently support TCP/IP for
cooperation between computers from a number of vendors; many support
one or more vendor-specific networking protocols as well. TCP/IP is also
the basis for many regional networks and for the NSFNET, which provides
nationwide access to the supercomputers sponsored by the National
Science Foundation.

In the past, the library community and the academic computing com-
munity have used the word “network” to describe two rather different
phenomena. To the computing community, a network is a general-pur-
pose structure that links computers and supports a wide variety of
activities. It is like a highway system, providing a basic facility, a means
to get from one place to another. This facility can be used both by
individuals and by organizations that build on its capabilities in order to
offer higher-level services, such as long-distance haulage, express
delivery, or nationwide bus service. Like a highway or telephone system,
a computer network is an infrastructure. Library networks, on the other
hand, are organizations that provide high-level services, such as shared
cataloging or interlibrary loan; these services usually are based on a
computer network of some sort, but the justification for a library network
is the service it provides, not the communication facility itself.

The two communities have not yet developed a unified approach to
networking on a national scale, but the differences are not as great as
might be imagined from a superficial scanning of the literature. Both
communities, for example, see the need for nationwide links; consider-
able confusion, however, derives from the differing interpretations of the
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term “national network.” In the 1970s, the library literature was full of
proposals for a national network—a master national library organization
that would combine the roles of bibliographic utility, leader in the innova-
tive application of technology, and setter of standards. The concept
depended primarily on the principle that large computer systems pro-
vided economies of scale. No consensus emerged as to whether such a
network should build on a bibliographic utility such as OCLC or on the
Library of Congress, which is the closest U.S. equivalent to a national
library, and neither organization seemed anxious to take on the role
explicitly. Equally importantly, no federal funding materialized.

While discussion continued, libraries made decisions based on the
changing technological context, and, over time, it became obvious that
a single centralized system made less sense than a more loosely con-
nected federation of libraries. A recent assessment on library automation
in North America, prepared by Charles Hildreth for the Commission of the
European Communities, includes the sentence, “A single physical nation-
al or continental bibliographic network will not come into existence in the
foreseeable future.”'! Such a statement might surprise a computing
specialist who is aware of the substantial efforts, including those by
EDUCOM's Networking and Telecommunications Task Force, to create a
national computer network. This network is extending NSFNET by linking
to it many of the other computer networks that have grown up to provide
basic connectivity within regions and for specialists in particular aca-
demic disciplines.

Libraries require networking links for two different aspects of their
operation: they need links with other libraries and with bibliographic
utilities to support their traditional processes and links with the academic
community to carry out their primary mission of providing students and
scholars with access to information. Until now, most libraries have con-
centrated on the former, since patrons usually would come to a library to
use its services. Independent networks were needed since the emerging
general-purpose computing networks reached only a small number of
academic institutions. OCLC, RLG, and the other bibliographic utilities
developed independent, dedicated networks to support access from
libraries to their centralized services. More recently, network links have
been established between participants in the Linked Systems Project.
The first phase of this project has developed procedures and protocols
for sharing authority records among the bibliographic utilities. This is an
important foundation for the effective sharing of information resources
nationwide, facilitating the uniform use of names and subject headings
throughout the library community, not merely within individual collections.
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Networking protocols for library applications are being developed
based on the lower-level standard protocols established by ISO, initially
on the X.25 standard that was designed to support medium-speed com-
munication (56K bits/second) on regular copper telephone lines over long
distances. This standard is particularly suited to supporting bidirectional
communication sessions maintained for a sequence of messages some-
what like a conversation. Most X.25 networks, including commercial
networks such as Telenet, primarily support terminal-to-host services.
The ISO/OSI standards also include low-level protocols more suitable for
the higher speeds and truly distributed processing needed on campuses
to provide transparent access to printers, file servers, and other shared
services. Such protocols include Ethernet and IBM’s Token Ring. Unfor-
tunately, the middle-level protocols crucial to providing the services
needed on campuses have been emerging only slowly for the ISO/OSI
family of standards, and products have not been available commercially.

Meanwhile, high-speed campuswide computing networks that can
deliver electronic information to every desk are proliferating, and most
are linked to the emerging national computing network based on TCF/IP.
Known as the Internet, this network integrates the NSFNET, the ARPANET,
and around fifteen regional networks. TCP/IP can use a wide variety of
low-level protocols, including Ethernet and Token Ring, and support a
broad range of high-level application protocols.

The Department of Defense has announced that suppliers will be
expected to support the ISO/OS| standard protocols in future. The national
computing network will move to conform to the international standards,
but this process may take many years, as the ISO/OSI| protocol family
matures. For academic libraries to serve their communities now, it is
essential for their information retrieval services to support access from
networks based on TCP/IP. Many individual library systems now support
such access, and OCLC is promoting the development of capabilities to
support the Z39.50 protocol for information retrieval on TCP/IP networks
and to provide gateways between the two types of network. Nevertheless,
there has not yet been a concerted effort to move in this direction.

New Media for Storing Information

Some technological developments can be adopted with less coordina-
tion, less reorganization, and less financial outlay. This is demonstrated
by the popularity of information services based on the compact disk
technology first developed for high-quality audio reproduction. Personal
computers with compact disk readers are now found in reference areas
in many libraries. This alternative to print or online searching requires
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training and adjustment but no major restaffing or reorganization. Refer-
ence librarians can show a user which databases are appropriate and
guide a user through a search, just as they would with the print equivalent.
New databases and information services on compact disk are appearing
monthly, many of them derived from print publications or databases
previously available online.

The technology, usually known as CD-ROM (for Compact Disk Read-
Only-Memory) when used as a storage medium for computers, encodes
digital information by creating minuscule pits and bumps on a metal-
coated plastic disk. The digital coding is read by interpreting the reflec-
tions from the surface of a laser beam. A CD can hold about 600
megabytes of data, which is roughly equivalent to two hundred thousand
printed pages, or four hundred large books. Copies can be pressed from
a glass master disk for around $3 a disk. A reader to attach to a personal
computer costs between $500 and $1,500. The basic cost of storage
capacity on CD-ROM is incredibly low; magnetic tape to store the same
data would cost twenty times as much, and floppy disks two hundred
times as much. The cost of the physical process of creating master disks
has dropped dramatically in the last few years and can be under $2,000.
The real cost of a compact disk derives from collecting, organizing, and
indexing the information for convenient access. Since the market for
services based on CD-ROM is still small, prices are high; typically, an
indexing or abstracting service on CD-ROM is priced 50 to 100 percent
higher than the equivalent service in print. As the market continues to
expand and particularly as more individuals invest in CD readers, prices
will come down. For full-text products that might be part of a personal
library, such as an encyclopedia, the complete works of Shakespeare, or
a cumulative subscription to a professional journal, prices eventually
should be comparable to those of audio CDs.

Although the cost of storing information on CD-ROM is very low, the
technology has important limits and will not supersede the more conven-
tional magnetic disk technology that is now the primary medium for data
storage. Once the compact disk has been pressed, the information stored
on it cannot be modified. Hence, it is not suitable for applications that
require absolute currency or for information that changes very rapidly,
although it is ideal for material that can be conveniently revised annually,
quarterly, or even monthly. The other problem with the technology is its
speed. It takes ten times as long to locate a particular area of CD-ROM
as it does to find an area on today's fast hard disks, and it takes twice as
long to read data. Reading a document file from CD-ROM into a word
processor is more comparable in terms of time to reading from a floppy
disk than from a hard disk. So, while CD-ROM may be ideal for a personal
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environment or a dedicated stand-alone system, it may not be appro-
priate for sharing a heavily used database. A printed index often runs
over many volumes, and several users can use a single copy simul-
taneously; if the same index is on CD-ROM on a stand-alone system, itis
only available to a single user. For this reason, librarians often are
unwilling or unable to cancel a subscription to a print indexing service
when they acquire the CD-ROM equivalent. Software to support shared
access over a local area network is now available, but, so far, little
experience has been accumulated to guide librarians in designing con-
figurations. Shared access may be appropriate for full-text databases
where users retrieve large contiguous segments of information after a
simple search and peruse it on the screen, but it may prove unsuitable
for a heavily used indexing service where a search is likely to involve
substantial disk activity to locate many small items. Mounting the most
popular databases on a mainframe or minicomputer with high-speed
disks and campuswide network access may be more satisfactory and
less expensive.

Standardization has played an important role in the development of the
CD-ROM market. The underlying technology and the size of the disks
were standardized by cooperation between Philips N.V. and the Sony
Corporation in the early 1980s. But that was only a basic level of stan-
dardization, similar to the accepted standard for the physical composition
of floppy disks. (Computers from Apple Computer and 1BM both use the
same floppy disks but cannot exchange data because they store it in
incompatible formats.) As long as each CD-ROM product used a different
format, potential customers were hesitant to invest in systems that might
serve only a single purpose or quickly become obsolete. in 1985, a group
of thirteen companies interested in establishing a market for CD-ROM met
at the High Sierra Casino on Lake Tahoe in Nevada. The High Sierra
Group developed a proposal for a file structure appropriate for CD-ROM
and presented it to the National Information Standards Organization
(NISQ). Once the format had been proposed, products that conformed to
it began appearing, and the market started to expand more rapidly. And,
by late 1987, ISO had ratified the proposed format, almost unchanged,
as a standard (ISO 9660). Such rapid progress from an initial design to
official ratification is unusual.

Standardization at another level is desirable but less likely to be
achieved quickly. Information retrieval services have two components:
the database and the search system that allows the user to retrieve
particular items. Currently, these are packaged together, and services
that perform essentially the same task present the user with different
procedures, conventions, and displays. One reason for this is that, for
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efficient retrieval, the indexes to be used have to be stored on CD-ROM
with the database; if the items being stored are short, heavily indexed
bibliographic records, the indexes may need more physical space than
the data itself. Since every search system uses a different approach to
indexing, each CD-ROM product can only be used with a particular
search system; this problem is alleviated somewhat when several CD-
ROM databases are acquired from a single publisher. However, if
databases from several sources are mounted on a larger, shared com-
puter, they all can be indexed for retrieval using the same search
software. It is then straightforward to provide a common user interface
with which users can become familiar. On the other hand, it certainly uses
less manpower to exchange compact disks when the new issue arrives
than to load and index a database from magnetic tape. Still, cost is only
one of the factors that guide decisions on how to deliver information. The
ability to provide it in the most effective fashion for the particular com-
munity may be even more important.

The economies of scale for mammoth centralized computing systems
have disappeared. There is no doubt that the computing environment of
the future will consist of workstations on individual desks, linked to a
campus network that provides resources to meet most of the general
computing and information needs of the scholar. The campus network
also will be the gateway to more specialized resources around the country
and even across the world. But, in today's changing technological con-
text, no clear pattern has emerged indicating which resources will be on
the desktop and which will be stored at the departmental, campus, or
national levels. As the existing technologies develop and as new ones
appear, librarians will continue to face tough decisions concerning how
to harness the new potential in a way that will serve their clientele best.
The contributors to this volume all have recognized the potential and
forged ahead. Not all of them have made the same choices, but their
example and experience will help to shape the future of the academic
library.
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uthors have been talking about “paperless information
systems” and the “electronic library” for more than a
decade.’ Campus administrators have often wished for an
electronic library so that they would no longer have to plan
for the space needed to house the “paper” library. The idea
is so commonplace that it was illustrated recently in a
cartoon appearing in the Chronicle of Higher Education
(see Figure 2.1). Yet the electronic library is not a reality, much less a
paperless information system.

The campus library often is described as the university's heart, but
those in charge of the university budget might be more likely to describe
it as a “black hole" in the university's midst. The inflation rate for higher
education is greater than that for the economy at large: in 1987, the Higher
Education Price Index was 293.9, while the Consumer Price Index was
280.0. Within higher education, the inflation rate for books and periodicals
is second only to that for fringe benefits, with the index for books and
periodicals within the 1987 HEPI index at 580.6. In large measure
because of heavy purchases of foreign materials, which are affected
strongly by the falling value of the dollar abroad, libraries need ever-
larger infusions of funds in order to remain the resource that campus
researchers, faculty, and students need.

How the concept of the paperless information system and that of the
library as black hole relate may not be immediately apparent. Quite
simply, automation of library processes and electronic provision of infor-
mation services have been counted on to reduce actual expenditures for
libraries (partly by saving space) or at least to slow the rate of increase.
Libraries have been automating processes since early circulation sys-
tems using punched cards appeared in the mid-1950s. Because libraries
have been in the interlibrary lending business for many years, librarians
also understand that cooperative efforts can deliver, through synergy,
economic benefits that one library alone could never hope to achieve.

As an organization consisting of cooperative member libraries, the
OCLC Online Computer Library Center achieves many of these benefits.
It is a “bibliographic utility” for its members, maintaining an enormous
database of information about books, periodicals, and other library
materials. It operates an international telecommunications network. It
helps scholars to obtain the information they need and libraries to operate
more efficiently. It acts as a change agent to further the electronic
revolution in the information industry. OCLC is a member of EDUCOM,
the Corporation for Open Systems (COS), and many other organizations
leading the way into the future.




38 / Libraries and Electronic Information

Figure 2.1 The Electronic Library. A cartoon by Jody Millard. Reprinted by permission
of the artist from the Chronicle of Higher Education 24, no. 46 (July 27, 1988): B4.

Background

The origin of the OCLC Online Computer Library Center can be traced
back to 1963, when the Ohio College Association engaged Wyman Parker
to devise a cooperative library center in Ohio to help academic libraries
and their parent institutions cope with the explosion of research that
began in the 1950s.2 Libraries could not keep up with the creation of
information: they could not own everything their faculties and students
needed, and even what they could acquire often was too much for their
staffs to catalog in a timely manner. It was hoped that a cooperative center
would be able to help libraries select appropriate materials and speed
up the processing of acquisitions.

Parker's report recommending the establishment of a union catalog
listing the holdings of all academic libraries in Ohio was used to solicit
bids from several companies to implement such a catalog. Two men, now
considered pioneers in library automation, were hired to analyze the bids
and recommend which firm should be awarded the contract. Ralph H.
Parker, then of the University of Missouri, and Frederick G. Kilgour, then
at Yale University, rejected all of the bids, instead suggesting that the
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Ohio College Association should create a “total information system by
using computers and associated equipment {in which] individual proces-
ses become an integral part of the whole.”3 The association agreed and
hired Kilgour to create the system. In 1967, Kilgour founded what has
become the largest bibliographic computer system with the largest,
broadest, and deepest bibliographic database in the world. The corpora-
tion, referred to here as OCLC, was originally the Ohio College Library
Center. The name was later changed to OCLC, Inc., to reflect its new
status with members outside Ohio. Its official name is now the OCLC
Online Computer Library Center, Inc.

Kilgour and R. Parker, both from academia, understood the processes
of research, publication, and scholarly communication; they were also
familiar with acquiring and cataloging library materials and with inter-
library lending. Both were experienced at husbanding the scarce
resources entrusted to them and their libraries. Their design, and the
system Kilgour subsequently created, reflected their knowledge of the
university community and a desire to contain rapidly increasing costs.
The goals of OCLC were twofold: first, to support the objectives of
member institutions, making it possible for academic libraries to
cooperate in the educational and research activities of their individual
users by supplying information to them when and where they need it; and,
second, to make the resources of all member libraries available to the
faculty and students at each institution by means of an online union
catalog of library holdings.4

The Online Union Catalog

The online catalog of bibliographic records is the basis for shared
cataloging and many of the other services offered by OCLC. OCLC went
online with its shared cataloging system for colleges and universities in
Ohio in 1971. The first library acquiring a book would catalog it, transmit
the data from a terminal to OCLC over a multiparty synchronous transmis-
sion telephone line, and receive catalog cards by mail in a week or so.
The next library acquiring the book could retrieve the existing record in
the OCLC online union catalog database, add its holding symbol to show
that it, too, held the title, and order its catalog cards. A third library then
might decide that, since two libraries in its region already held the book,
it would borrow the title rather than purchase it. A network of cooperating
libraries could reallocate funds from processing or acquisitions budgets
to other areas because full use of the OCLC online system provided
savings. For the system to be effective, library members had to supply
bibliographic records for titles that they held for which no record existed,
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and they had to add their special codes, or “holding symbols,” to existing
records when they used them for cataloging purposes. A cooperative
such as OCLC can work only when all its members cooperate fully.

The online catalog has grown continuously and increasingly rapidly
since 1971, as indicated in the chronology in Table 2.1. New options for
access to the catalog have been added as technological developments
such as commercial data networks and personal computers have
emerged. In 1972, OCLC first provided online cataloging to libraries
outside Ohio. It used Sigma computers from Xerox Data Systems; access
was from Spiras LTE terminals. (OCLC still uses Sigma 9 computers for
online operations and will continue to do so for the next two or three
years.) In 1973, OCLC switched to Beehive International terminals, many
of which are still in use and will be supported on the network until 1990.
In 1984, OCLC introduced a new workstation based on an IBM PC, and,
in 1986, a workstation was developed to support Chinese, Japanese, and
Korean characters.

The private telecommunications network, which uses lines leased from
the telephone company and protocols designed and developed by
OCLC, was the standard method for accessing OCLC. In 1974, members
were provided the option of accessing the database by dialing in through
a public data network.

Bibliographic records are available, not only for books, but for
audiovisual materials, serials, manuscripts, maps, music scores, and
sound recordings. The database had one million bibliographic records in
1974; by 1981, it had eight million. Today, the online catalog has over
nineteen million bibliographic records with over three hundred million
holding library symbols attached. The catalog database is growing at the
rate of about two million bibliographic records and twenty-three million
holding symbols per year. OCLC's system currently runs on sixteen Xerox
Sigma 9 computers, sixty Tandem computers, and one large IBM proces-
sor. More than ninety-five hundred terminals and workstations worldwide
can access the system, and peak load averages over seventy transac-
tions per second.

The online catalog of bibliographic records is the basis for shared
cataloging and for many of the other services offered by OCLC. Over the
years, online subsystems have been developed for related library tasks:
acquisitions, control of individual issues of journals, and interlibrary loan.
As hardware costs have fallen, OCLC has provided products and ser-
vices appropriate for libraries with their own local computer systems. As
the technological context has changed, OCLC has adapted its activities,
always following the philosophy and vision of its founder and the board '
of trustees.



OCLC Online Computer Library Center /41

Table2.1 OCLC Chronology

1967 OCLC is incorporated as a not-for-profit corporation.

1971 OCLC begins online operations in Ohio.

1972 OCLC begins to operate interstate, in Pennsylvania.

1973 OCLC Model 100 Beehive terminals are installed.

1974 Dial access to OCLC becomes available. The one-millionth record is
added to the database in September.

1975 The first Xerox Sigma 9 mainframe goes online in February.

1976 The two-millionth record is added to the database. In October, the
third Sigma 9 goes online.

1977 The three-millionth record and the fourth Sigma 9 are added.

1978 The database processor is activated, allowing hardware expansion
and greater data security.

1979 The interlibrary loan subsystem becomes operational. OCLC goes
international with operations in Canada.

1980 The serials union listing capability is enabled. In September, the
one-millionth interlibrary loan transaction is made over OCLC.

1981 The eight-millionth record is added to the database; the two-
millionth interlibrary loan is made; the sixth Sigma 9 is added.

The OCLC European office is opened. The acquisitions subsystem
is introduced.

1982 The University of Minnesota is the first nonmember library to add
records to the database via batch tapeload.

1983 The first OCLC LS/2000 integrated local system is installed at
Hampshire College.

1984 The first OCLC M300 workstation (IBM PC) is installed. Micro
Enhancer software for cataloging and interlibrary loan is
developed and delivered, making processing more efficient for
large libraries.

1985 OCLC's microcomputer-based serials control system is introduced.
The thirteenth and fourteenth Sigma 9s are added; the twelve-
millionth record is added to the database; the nine-millionth
interlibrary loan transaction is made. Records from the British
Library enter the database.

1986 The ten-millionth interlibrary loan is made in May, the eleven-

millionth in July, and the twelve-millionth in November. The
database contains fifteen million bibliographic records with

240 million holding symbols attached to them. The OCLC CJK
(Chinese-Japanese-Korean) vernacular workstation and software
are tested. OCLC has fifteen Sigma 9s and eighty-eight mini-
computers online. OCLC installs its eighty-sixth LS/2000 local
system. The OCLC microcomputer-based acquisitions system is
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Table 2.1 (continued)

released. The first Asian library, Tamking University Library in
Taiwan, joins OCLC in June. A prototype CD-ROM reference
database is displayed in July at the American Library Association
conference.

1987 The WYSEpc 286, Model 2112, becomes the OCLC M310 work-
station. The seventeen-millionth record is added to the database.
Kinki University Library in Osaka becomes the first Japanese OCLC
user.

1988 The OCLC database contains over nineteen million biblicgraphic
records with over three hundred million holding symbols attached.
The seventeen-millionth interlibrary loan transaction is made just
seventy-seven days after the sixteen-millionth. OCLC now serves
over eight thousand libraries in twenty-six countries. There are over
ninety-five hundred terminals and workstations in the field, all of
which can access OCLC at once. Fifty-four libraries are using
OCLC CJK systems. OCLC is linked with the Library of Congress
for record exchange over the Linked System using OSI protocols.
Indiana University is entering records into the Library of Congress
database over the Linked System through OCLC in host-to-host
operation.

Note: This chronology is based on an earlier version by Philip Schieber, OCLC Public
Relations Manager.

Philosophy
OCLC can be defined by the Mission Statement in its corporate charter:

The purpose or purposes for which this Corporation is formed are to
establish, maintain and operate a computerized library network and to
promote the evolution of library use, of libraries themselves, and of librarian-
ship, and to provide processes and products for the benefit of library users
and libraries, including such objectives as increasing availability of library
resources to individual library patrons and reducing rate-of-rise of library
per-unit costs, all for the fundamental public purpose of furthering ease of
access to and use of the ever-expanding body of worldwide scientific,
literary and educational knowledge and information.’

In 1987, the Mission Statement was extended by the Board of Trustees
its Vision Statement:

n

Resolved, that the Board's vision for OQCLC is to remain preeminent in
providing an international bibliographic database, and services based on
that database, in electronic form, and, during the nextten years to go beyond
bibliographic records and services, in providing expanded information
services to libraries and other information users.®
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OCLC is a private, not-for-profit corporation with a pro bono educa-
tional purpose of providing information to libraries and users of informa-
tion, be they academic researchers, government employees, or the
general public. Today, there are over eight thousand OCLC member
libraries of all types in twenty-six countries. To meet their needs, OCLC
utilizes up-to-date methods of data delivery, operates a telecommunica-
tions network that reaches around the globe, maintains a database of over
nineteen million records, and employs over nine hundred people. Annual
revenues approach $100 million. OCLC also finances the largest opera-
tion in the country for applied research and development in library and
information science. It seeks to meet the needs of the scholar, the
researcher, the information seeker, and the library, itself driven by users’
needs. To fulfill its mission, OCLC provides a range of products, services,
and programs.

Services and Products

OCLC's diverse services are consistent with its charter and build toward
its vision. The core services function for the technical processes of the
library.

Technical Services

Cataloging

OCLC'’s first service to libraries was to support shared cataloging. The
cataloging function depends on the richness and breadth of the data-
base, as do most other core OCLC services. The more “hits” libraries
make when checking titles against the OCLC database, the lower the cost
of cataloging. The comprehensiveness of the database, the precision of
the retrieval system, and the quality of the data are what keep the hit rate
high. OCLC constantly encourages input to enlarge and enhance the
database. Currently, OCLC either is loading or working on agreements to
load bibliographic records from numerous national libraries, including the
Library of Congress, the National Agriculture Library, the National Library
of Medicine, the National Library of Canada, the British Library, the
Bibliothéque Nationale in France, the Diet Library of Japan, and the
national libraries of Australia, New Zealand, Spain, Italy, China, Taiwan,
and elsewhere. OCLC also seeks to acquire records from major public
and academic libraries around the world, particularly in countries that
have no national library. To increase the resources of its database
through direct input, OCLC provides credits to members that enter
original records into the database and charges less for records derived
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from retrospective conversion projects. OCLC also has worked out
exchange agreements with the Research Libraries Group so that both
databases can be enriched through an exchange of classes of records.

OCLC's cataloging system is effective. The typical research library can
find existing bibliographic records in the OCLC database for between 60
and 95 percent of the titles it acquires, depending on the subject, the
languages, or other characteristics of the collections. The great majority
of titles does not, therefore, have to be cataloged originally, thus avoiding
the most labor-intensive and costly process in the technical services of
aresearch library. When an existing cataloging record is found on OCLC,
a student or clerical worker can complete the cataloging task, rather than
a librarian or paraprofessional staff member.

Along with its online capabilities, OCLC also has created offline prod-
ucts for libraries. Over two-and-a-half million catalog cards are shipped
to libraries each week. By far the most important offline products are
machine-readable records of a library's current cataloging activity.
Records on magnetic tapes, written in the standard MARC (MAchine-
Readable Cataloging) communications format, have become the founda-
tion of many local online catalogs. Tapes are shipped from OCLC for input
to systems at academic libraries. However, more and more libraries now
have integrated online systems, and the tapes do not arrive fast enough
for them; they need direct online downloading of cataloging records as
they are created. An interim arrangement now permits a record displayed
on the screen of an OCLC workstation to be copied to another system,
although OCLC expects soon to provide a more formal facility for trans-
mitting records in standard MARC format. In future, direct downloading
will be the preferred method of record transmission.

OCLC also has several programs to assist libraries to convert the
catalog records for their existing collections to a machine-readable form.
These programs allow libraries to convert their records directly online,
offline via microcomputer and diskette, offline by magnetic tapes (for
substandard or nonstandard existing records), or offline by OCLC staff
at OCLC. These records are delivered back to the libraries on magnetic
tapes so that the libraries can enter them electronically into their online
catalogs.

Some special programs are offered to assist libraries in cataloging
their materials. For example, OCLC operates a Major Microform Set
Project. Under this program, a library or cooperating group of libraries
catalogs a complete set of materials issued on microform, perhaps the
Spanish Drama of the Golden Age set. Then, the bibliographic records
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for the dramas in the set are merged into the database individually, but
they also can be acquired as a set, so that, with one transaction, a library
can catalog each item in the entire set of over four hundred titles.

Another special service OCLC has developed—primarily for academic
libraries—is a non-Roman alphabet capability. OCLC's Chinese-
Japanese-Korean (CJK) program involves a workstation with a special
keyboard for inputting and searching in the vernacular CJK languages
and the software and database structure to allow this searching, while,
at the same time, displaying romanized data for those who cannot read
the alphabets.

CAT CD450 is another of OCLC's specialized cataloging products. It
incorporates cataloging software, which runs on a microcomputer, and a
strategic section of the main database. This subset of the online catalog
was chosen for greatest applicability and put on a CD-ROM disk. Primarily
designed for the smaller library, the distributed cataloging system re-
duces costs for libraries that do not need the entire nineteen million
bibliographic records to catalog their current acquisitions. Recognizing
the need to continue to build up the holdings database, OCLC has built
into CAT CDA450 the ability to contact OCLC and upload the holdings
information offline during nonprime hours of operation.

Serials Control

OCLC'’s second online subsystem, for automated recording of the receipt
of individual issues of journals, was introduced in 1976. This service has
been used less than other OCLC services, but it has been successful for
those who have participated. For this function, a distributed capability
based on local microcomputers is more compatible with local needs. A
microcomputer-based serials control system (SC350) is now available,
and the online service is being discontinued. The product includes
support for checking in journal issues, for automatically generating claims
for issues not received, for fund control, and for binding notification.

Acquisitions

In 1981, OCLC made available an online acquisitions subsystem that
allowed libraries to enter bibliographic "short” records for items being
ordered from cooperating publishers. As for serials control, this function
now is carried out more conveniently at the library. OCLC provides
distributed acquisitions services in a product (ACQ350) that can run in a
library over a local area network. A powerful microcomputer using the
Intel 80386 processor is the platform for the system.
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Resource Sharing

The three processes just described are directed more toward containing
costs. The resource-sharing services, however, are intended to make
data available when and where users need them, although they also help
libraries contain costs of borrowing materials from their peers.

Interlibrary lending is the most obvious example of sharing resources.
Libraries can see from the online union catalog which institutions hold a
particular title, since holding symbols are attached to the bibliographic
record. But the third major OCLC subsystem, introduced in 1979,
facilitates interlibrary loan further. It supports electronic requests to
borrow an item and transmits electronic responses. The borrowing library
specifies a list of libraries that own the needed title. The system sends
borrowing requests to the libraries seriatim until one agrees to lend the
material. At this point, the borrowing library is informed electronically
which library will lend the title. The loaned material must be sent via the
U.S. Postal Service or UPS. Over one million requests were made in the
first year of operation. In 1988, the eighteen-millionth loan was processed.

Libraries frequently borrow issues of journals or individual articles.
Clearly, borrowing will be more efficient when the borrowing library knows
which library is likely to have a particular issue. “Union listing” for serials,
another function of the OCLC online system, facilitates such interlibrary
lending. A union list is a single grouping of titles held by a cooperating
group of institutions. Libraries in the group record the issues of journals
that they own and share this information with other participating libraries.
Whereas a regular bibliographic record in the online catalog identifies
which library holds a title, a union list goes one step farther and shows
holdings for individual parts of a title. For example, if a library owns the
title Science, this fact will be identified in a bibliographic record through
the attached holdings symbol for the library. However, the more specific
information that the library has volume 241, number 4689, of Science will
be identified in the union list record. Offline printouts of union lists are
also available.

OCLC offers other products that make it easier for libraries to form
networks to operate more efficiently and more effectively. One such
program is the Group Access Capability (GAC). Under the aegis of GAC,
separate libraries agree to group together to access OCLC for many kinds
of services. One library acts as the lead library, through which the others
will generally use OCLC. Bibliographic records generated by the libraries
are added to the OCLC database, usually by batch tapeload, and access
to the resultant group database is available to all members of the GAC
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for resource sharing. Costs are shared among the group, so GAC libraries
can avail themselves of OCLC services at a lower cost than would be the
case if they were direct members.

Local System

OCLC offers an integrated local system—the culmination of a generation
of products and services for automating traditional library processes.
Introduced in 1983, LS/2000 provides libraries with modules for acquisi-
tions, serials control, cataloging, and circulation; it also supplies manage-
ment information in the form of reports and statistical summaries. It is a
minicomputer-based system that runs on Data General hardware. The
basic system was developed as the Integrated Library System (ILS) at
the Lister Hill National Center for Biomedical Communications, which is
part of the National Library of Medicine. The first ILS was put into
operation at the Pentagon in 1980. ILS was licensed by two firms, Online
Computer Systems, Inc., and Avatar Systems, Inc., both of which
developed it further. OCLC purchased Avatar Systems and signed a joint
development agreement with Online Computer Systems. OCLC then
merged the two versions of ILS, retaining the best elements of each, and
enhanced it further to create LS/2000. LS/2000 marked OCLC's entry into
the arena of local systems for library automation, atlowing OCLC to assist
libraries, not only with their technical processes, but also with services
directed toward their users.

Reference Services

OCLC probably is best known for its cataloging, interlibrary loan, and
acquisition services. However, for a long time, it has been clear that
OCLC's database and related resources provide a strong base for refer-
ence services.” To date, OCLC has not created true reference facilities;
fortunately, things are changing.

Recent work in one OCLC department has focused on reference and
enhanced information services. This department will provide the products
and services necessary for efficient and effective access to the informa-
tion contained in OCLC's online union catalog and in other appropriate
reference databases. Access will be provided through state-of-the-art
information retrieval capabilities, including full Boolean searching with
many enhanced features. Services will move quickly beyond the simple
retrieval of bibliographic records to handling full text and other materials.
A single OCLC search engine, Newton, will be used in microcomputer-
based products, as well as in products based on minicomputers and
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mainframes. This software will permit coordinated access to a range of
databases.

The first product from this group is OCLC's Search CD450, a full
retrieval package for information on optical compact disks (CD-ROM).
This service lets the user search a large database—typically, two hun-
dred thousand to five hundred thousand records—using a microcom-
puter. No telecommunications nor large-scale central computing facility
is needed. At present, OCLC has published fourteen separate databases
on CD-ROM, including databases from indexing and abstracting services
such as NTIS, ERIC, AGRICOLA, and CRIS. The Search CD450 user
interface, shown in Figure 2.2, gives the user constant access to the
search statement, retrieval documents, and summary resulits.

The same interface will be used for the Online Reference Service
(EPIC), a centralized information retrieval facility that OCLC is develop-
ing. This service will provide access by subject to OCLC's online union
catalog of nineteen million unique records, identifying books, serials,
machine-readable databases and software, sound recordings, and a
variety of other valuable resources. The database will be accessible by
any term or combination of terms from the fields of the database records,
including the author's name, title of the work, dates, subject headings,
geographic identifiers, language, publication type, Dewey Decimal Clas-
sification, corporate name, and many other identifiers. The database is
international in its coverage and represents 370 languages. It has
become a unigque resource for scholars. Through the reference service,
access will be available to a number of databases beyond OCLC's own
online catalog.

By providing full access to the online union catalog and related
reference databases, OCLC has begun to enhance its services beyond
bibliographic data and to give its users far more effective access to
information, including full text, graphics, and perhaps sound. The first
service of this nature will be to make accessible approximately one
hundred and fifty books of critical reviews of American literature, the
Twayne Series. The full text of these books will be accessible by every
word or combination of words in the text, indexes, or title, by the names
of authors, or by the names of reviewers. To accomplish this, OCLC has
joined forces with a publisher, G. K. Hall, to form OCLC Electronic
Publishing, Inc., bringing together the best resources of the library and
the publishing worlds to provide a service that both organizations recog-
nize as new and exciting for scholars. This type of arrangement probably
will become more common as OCLC'’s users expect increasingly sophis-
ticated access to more information.
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Access to OCLC

OCLC operates a dedicated telecommunications network that uses over
two hundred thousand miles of communication lines.® This synchronous,
polled, multidrop network is designed to meet the specific needs of
OCLC's cataloging services. It continues to be very effective and fully
supports over eight thousand terminals that have dedicated access to
OCLC. Access is also possible over the commercial CompuServe net-
work. The network and computer system handle in excess of sixty-five
transactions per second.

As good and reliable as this network is, it needs to be even better,
allow for more types of access, and provide mechanisms to use emerging
international standards.® Thus OCLC is committed to supplying a network
that will support the Open Systems Interconnection (OSl) model for
telecommunications, and the related ISO standard protocols. This is
consistent with the direction taken by most of the library community.
OCLC already is involved in an OSI| networking project with the Library of
Congress and the Research Libraries Group: the Linked Systems Project,
which supports the direct exchange of records between databases.

Unfortunately, the ISO/OSI networking standards are not directly com-
patible with the current approach taken by many academic campuses in
the United States. Most campus networks, as well as regional and national
networks such as NSFNET, are based on the TCP/IP family of protocols.
OCLC has recognized the need to work with the TCP/IP community to
provide for access to OCLC reference services. With EDUCOM and
NYSERNet, it has begun an experiment that will interconnect OCLC's
current OSI network with NYSERNet's TCP/IP network. This project is
based on the National Information Standards Organization (NISO) Infor-
mation Retrieval Protocol for Library Applications (Z39.50), a newly
adopted protocol specifically designed for the retrieval of bibliographic
records, developed as part of the Linked Systems Project.'® The structure
of the proposed gateway is shown in Figure 2.3. If successful, this
development could let scholars have direct access to OCLC's reference
services from their workstations on a campus network. While this is only
an experiment, it demonstrates the potential for such a capability in the
near future.

In supporting reference capabilites OCLC is striving to provide
access to information that is of benefit to users directly, not only through
services to libraries. The services described above have identified some
resources available through a large central facility and others stored at
the workstation. Economics will determine for the user which databases
and which approach are most appropriate. When a small database will
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Figure 2.3 Structure of proposed informaticn retrieval gateway betwean IS0 and
TCPAP networks.

be accessed frequently, it may be more economical for a user to purchase
one on a compact disk for direct use at a workstation. When access to a
particular database is infrequent, it probably is more sensible to gain
access through a large centralized facility. In the latter case, the user
obviously is faced with the additional cost and complexity of a telecom-
munications connection.

Some circumstances suggest a need for an intermediate level of
service, based neither at the user’s workstation nor at a national informa-
tion facility like OCLC. It may make more economic sense to have an
information service based at the user’s campus if individual users cannot
justify copies of a database directly at their workstations but the aggre-
gate of their needs dictates that the information resource should be
available on the campus. OCLC is considering an information retrieval
product that will work in conjunction with local library automation systems.
This campus-level system would complement the capabilities already
accessible from a user’s workstation on local CD-ROM disks through
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Search CD450 and from the Online Reference Service at OCLC. Together,
the three services would form a compatible information retrieval system
with the same user interface, retrieval software, and indexing conven-
tions. The user would have access to a continually increasing body of
information with no need to shift mentally when moving among resources
at the workstation, across the campus, or in the national information utility.

Research at 0CLC

For years, OCLC has supported a research group working in the informa-
tion science field. This group of research scientists and their support staff,
with backgrounds in library, information, and computer science, seldom
conducts "basic" research, although some basic studies have been and
probably will continue to be performed. Several OCLC products and
services have resulted from the group’s efforts, including OCLC's full
range of Micro Enhancer software, which has increased substantially the
cataloger's productivity and simultaneously reduced library cataloging
costs. Using a Micro Enhancer, a user can prepare a batch of transac-
tions to be carried out by an unattended microcomputer interacting with
OCLC. A more recent outgrowth of the research is the OCLC Collection
Analysis System, a self-contained optical compact disk product that will
make it possible for a library to compare its collection with collections of
similar libraries to determine size, overlap, gaps, and so on. This statisti-
cal tool will allow administrators to plan acquisition policies much more
thoroughly.

OCLC's research also has generated a number of prototypes. One
example is Graph-Text, an early implementation of a complete electronic
information facility.11 Graph-Text combined a variety of tools and tech-
nigues into a single, unified information environment: typesetting tapes
from publishers, scanned images, sophisticated display fonts, a sig-
nificant knowledge of user displays and layout, techniques for browsing,
and early hypertext experience. The system provided the full text and
graphics of journal articles, reference works, and other complete docu-
ments. The prototype ran on a user's workstation, which can be an IBM
PC/XT or equivalent or a powerful workstation from Sun or Apollo. The
user could retrieve, browse, scan, “explode,” and otherwise traverse the
documents in the collection. What appeared on the screen was virtually
identical to the printed page (see Figure 2.4). A user who found a useful
document could request that it be printed (published). The printer of
choice was a laser printer; however, the system worked very well with an
inexpensive dot-matrix printer. Many of the capabilities of the Graph-Text
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Figure 2.4 A page of the Kirk-Othmer Encyclopedia of Chemical Technology, dis-
played using Graph-Text.

prototype have been patented and incorporated into OCLC's reference
services; they will continue to have an important role in future releases.
OCLC’s Office of Research performs and sponsors many other
projects that are relevant to the goal of providing expanded information
services.'? Studies of user interfaces focus on the identification and
exploration of the more significant characteristics in a full-text environ-
ment, supplying appropriate keys to the user to allow access to large
bodies of information, and enhancing feedback to users to help them
carry out tasks effectively. The research group also is examining the utility
of information resources in new contexts. “Authority” files contain records
that establish authoritative forms for names, titles, and subject headings
and list any known alternative forms. For instance, Aaron Copland is the
authoritative spelling of the composer’s name, but the record also will list
Aaron Kopland, since that form appears on one record label. Authority
files are an important means for catalogers to ensure consistent use of
names and subject headings; they can be of value to users, too. In a
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manual catalog, an entry for Kopland would point the user to Copland; in
online catalogs, authority files can form the basis for automatic cross-
referencing. Authority files have been created by such organizations as
the Library of Congress, the French National Library, and the National
Library of Canada. Such authority files, particularly for subject headings,
have the potential of providing significant knowledge structures to char-
acterize the information contained in documents and may help provide
for consistent retrieval of documents.

Nontextual information is also very much of interest to OCLC. An OCLC
postdoctoral fellow began a study of authority control for music. It is very
important that the title and related information about a musical score,
performance, or other musical record of information be retained consis-
tently and correctly within the database. This is accomplished best with
a strong, consistent authority file. However, it was quickly discovered that
it was possible to go well beyond the typical bibliographic information
and store a copy of the score and the sound associated with the biblio-
graphic record. Soon it was feasible to retrieve information about a
performance or score, see the score directly on the screen, and hear the
music. This system exists as a prototype from which OCLC is learning a
great deal about the storage, retrieval, and use of nonbibliographic and
nontextual information.

Conclusion

OCLC is committed by its charter to “furthering the ease of access to and
use of the ever-expanding body of worldwide scientific, literary, and
educational information.” '3 This has been accomplished to date primarily
by facilitating technical processing, thus ensuring that the materials
within a library are accessible quickly and economically to its users. In
the process, OCLC has promoted the sharing of resources and, with its
members, built a collected body of bibliographic information in electronic
form that has no peer. This body of bibliographic information has added
increasing value, not only to the technical services of the library, but also
to the reference needs of library patrons and the entire scholarly and
research community.

OCLC is moving judiciously to meet research needs by furnishing a
range of reference services, which will be available in a variety of system
environments. Information will be available through remote, centralized
reference facilities, from campus-based services, and directly at users’
workstations. In addition to its own vast information resources, OCLC is
providing access to a number of valuable related databases, such as



OCLC Online Computer Library Center /55

ERIC, NTIS, AGRICOLA, and so on. These services have the twofold
purpose: easier and cost-effective access, and access to amuch broader
range of information.

Bibliographic information is, by itself, an incomplete resource—the
user must take further action to obtain the item that ultimately will be used.
The fulfilment of this complete information need goes beyond biblio-
graphy. OCLC is taking steps to fill part of this need and to explore the
options in other areas. Products will be offered that permit access to
enhanced bibliographic records and to full documents. Delivery of
graphics and other types of information, such as sound, is being
explored. The breadth and depth of information-related products, ser-
vices, and research are growing continually. The problems and oppor-
tunities that this growth produces are the challenges to be met by OCLC
and its academic partners.

References

1. Lancaster, F. W. Toward Paperless Information Systems (New
York: Academic Press, 1978).

. “The Paperless Society Revisited.” American Libraries 16,
no. 8 (September 1985): 5563-555.

Battin, Patricia. “The Electronic Library—Vision for the Future.”
EDUCOM Bulletin 19, no. 2 (Summer 1984): 12-17, 34.

2. Parker, W. Wyman. The Possibility of Extensive Academic Library
Cooperation in Ohio: A Survey (Columbus, Ohio: Ohio College
Association, 1963).

3. Parker, Ralph H., and Frederick G. Kilgour. “Report to the Commit-
tee of Librarians of the Ohio College Association.” In Collected
Papers of Frederick G. Kilgour (Dublin, Ohio: OCLC Online Com-
puter Center, 1984), p.1.

4. Kilgour, Frederick G. “Objectives and Activities of the Ohio Col-
lege Library Center.” In Indiana Seminar on Information Networks
(I1SIN), ed. Donald P. Hammer and Gary C. Lelvis (West Lafayette,
Ind.: Purdue University Libraries, 1972), p. 34.

5. OCLC Online Computer Library Center, Inc. "Amended Articles of
Incorporation of OCLC, Inc.” (Online Computer Library Center,
Dublin, Ohio, January 29, 1981.)

6. OCLC Online Computer Library Center. Minutes, users council

meeting (OCLC Online Computer Library Center, Dublin, Ohio,
February 1988).




56 / Libraries and Electronic information

10.

11.

12.

13.

Online Computer Library Center. A Guide to Special Collections in
the OCLC Database (Dublin, Ohio: Online Computer Library Cen-
ter, 1988).

Online Computer Library Center. OCLC Annual Report 1986-87
(Dublin, Ohio: Online Computer Library Center, 1987), p. 1.
Datapro. Transmission Control Protocol/internet Protocol TCP/IP:
An Overview, Datapro Report on Data Communications (Delran,
N.J.: Datapro, November 1987).

National Information Standards Organization, Proposed American
National Standard for Information Sciences—Information Retrieval
Service Definition and Protocol Specification for Library Applica-
tions, ANSI/NISO Z239.50/1988 (New Brunswick, N.J.: Transaction
Publishers, 1989).

Hickey, Thomas B., and John C. Handley. “Interactive Display of
Text and Graphics on an IBM PC." In Impact of New Information
Technology on International Cooperation: Essen Symposium (9th:
1986), ed. Ahmed H. Helal and Joachim W. Weiss (Essen, Federal
Republic of Germany: Gesamthochschulbibliothek Essen, 1987),
pp. 137-39.

Online Computer Library Center. Annual Review of OCLC
Research, July 1986-June 1987 (Dublin, Ohio: Online Computer
Library Center, 1987).

OCLC Online Computer Library Center, Inc. “Amended Articles of
Incorporation of OCLC, Inc.”



Clapten 3
The Research Libraries Group
David Richards



he Research Libraries Group (RLG) is a nonprofit corpora-
tion owned and governed by thirty-six of the nation's major
universities and other research institutions. It is dedicated
to improving the management of and access to the informa-
tion resources necessary for the advancement of scholar-
ship.

RLG was established in 1974 as a regional consortium
comprising Harvard, Yale, and Columbia universities and the New York
Public Library to enable their research libraries to address cooperatively
the challenge of providing access to scholarly materials in the face of
rapid increases in their rate of production and in the cost of acquiring and
cataloging them. The early activities of the group led the members to
conclude that the best way to achieve their goals would be to share a
computer-based bibliographic processing system. In 1978, after evaluat-
ing available systems, RLG concluded an agreement with Stanford
University to acquire BALLOTS, the library automation system developed
in the late 1960s and early 1970s for the Stanford University libraries.
Stanford joined RLG and became the host institution for RLG's staff and
computer operations. These changes transformed RLG from a regional
into a national organization, and a period of rapid membership growth
followed.

Table 3.1 presents a complete list of RLG members as of late 1988.
The thirty-six governing members jointly own RLG; each has a seat on
RLG's board of governors. More than sixty nongoverning members also
participate in RLG, with several memberships pending at the time this
was written.

RLG’s activities are organized into a set of programs, each of which
addresses specific aspects of interinstitutional cooperation in the man-
agement and provision of information resources for scholarship. RLG staff
coordinate these activities. However, much of the actual work is carried
out by representatives of member institutions meeting in various program
committees and task forces.

RLG operates an international computer network and a large
mainframe computer system (Amdahl 5890-300E) to provide a technical
infrastructure for its cooperative programs. Collectively, this infrastruc-
ture is called the Research Libraries Information Network (RLIN). Interac-
tive applications support various aspects of library operations, such as
acquisitions, cataloging, and interlibrary lending. These services are
designed to meet the needs of large research libraries and incorporate
special capabilities required by various RLG programs. RLIN services are
provided directly by RLG to its members and are available to nonmember
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Table 3.1 RLG Members (as of November 22, 1988)

Governing Members
American Antiquarian Society
Brigham Young University
Brown University
Colorado State University
Columbia University
Cornell University
Dartmouth College
Emory University
Florida State University
Johns Hopkins University
Louisiana State University
The New-York Historical Society
The New York Public Library
New York University
Northwestern University
Pennsylvania State University
Princeton University
Rutgers University
Stanford University
State University of New York at Albany
State University of New York at Binghamton
State University of New York at Buffalo
State University of New York at Stony Brook
Temple University
University of California at Berkeley
University of California at Davis
University of California at Santa Barbara
University of Florida, Gainesville
University of lowa
University of Michigan
University of Minnesota
University of Oklahoma
University of Pennsylvania
University of Rochester
University of Southern California
Yale University
Associate Members
Harvard University Library
Syracuse University Libraries
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Table 3.1 (continued)

University of Chicago Library

University of lllinois at Urbana-Champaign Library

University of Texas at Austin Law Library

University of Toronto Library

University of Wisconsin at Madison Library
Special Members

Alabama Department of Archives and History

American Philosophical Society

Arizona State University

The Art Institute of Chicago

Boston University Law Library

Brandeis University

The Brooklyn Museum

California State Archives

Canadian Centre for Architecture

The Cleveland Museum of Art

Commonwealth of Massachusetts Archives

District of Columbia Office of Public Records

Fashion Institute of Technology

The Folger Shakespeare Library

Freer Gallery of Art/Arthur M. Sackler Gallery Library

Georgia Department of Archives and History

Graduate Theological Union

Hagley Museum and Library

Historical Society of Pennsylvania

Henry E. Huntington Library and Art Gallery

Library Company of Philadelphia

Los Angeles County Law Library

Massachusetts State Archive

The Metropolitan Museum of Art

Minnesota Historical Society

The Museum of Fine Arts (Boston, Massachusetts)

The Museum of Fine Arts (Houston, Texas)

The Museum of Modern Art

National Archives and Records Administration

National Gallery of Art

The Nelson-Atkins Museum of Art

Nevada State Library and Archives, Division of Archives and Records

New York State Archives

New York State Library
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Table3.1 (continued)

Oregon Secretary of State, Archives Division

Pennsylvania Historical and Museum Commission'’s Division of Archives
and Manuscripts

The Philadelphia Museum of Art
The Pierpont Morgan Library
Princeton Theological Seminary
Radcliffe College
Rhode Island School of Design
Rockefeller Archive Center (The Rockefeller University)
Rosenbach Museum and Library
The Saint Louis Art Museum
State Historical Society of Wisconsin
Sterling and Francine Clark Art Institute (Williams College)
University of Hawaii at Manoa Library
University of Tulsa Libraries
University of Utah Law Library
Division of Archives and Records Service for the State of Utah
Utah State Historical Society
Virginia State Library and Archives
Whitney Museum of American Art
Henry Francis du Pont Winterthur Museum
RLG Affiliates
Frick Art Reference Library
Getty Center for the History of Art and the Humanities
Kimbell Art Museum

institutions worldwide through a broker, the Cooperative Library Authority
for Systems and Services (CLASS), based in San Jose, California.

The size and comprehensiveness of the RLIN databases, along with
the system’s powerful and flexible searching capabilities, make RLIN a
significant scholarly resource. As a result, RLG's role as an information
provider rapidly is becoming as important as its role as a provider of
processing services and is likely to overshadow it in the long run. In fact,
this evolution is reflected in the rate structure adopted by RLG's board
for the 1988/89 fiscal year, which made searching the main activity for
which charges are imposed. Until this year, charging was based on
technical processing transactions, such as cataloging a book or sending
an interlibrary loan request. By responding to its members’ needs, RLG
expects to play an important role in the strategies developed by its
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members for libraries and electronic information in the twenty-first
century.

RLG Programs

RLG operates four principal programs and a number of subject area
programs that, together, provide a framework for interinstitutional
cooperation.

The principal programs focus on primary library activities.

« Collection Management and Development. The goal of this program
is to achieve the broadest possible coverage across the member-
ship of materials of interest to scholars while, at the same time,
reducing duplicate purchasing.

+ Shared Resources. This program is concerned with facilitating
access by scholars at RLG member institutions to the collections of
other members. A major focus is maximizing the ability to transfer
information and materials among RLG member libraries freely, flexi-
bly, and promptly.

» Preservation. The physical deterioration of library collections,
primarily due to acid paper, is a problem that is now receiving
public attention nationally. Preservation of these materials, usually
via microfilming, is labor-intensive and expensive. Therefore, coor-
dination of preservation activity and the elimination of duplicative
effort is a major program activity of RLG.

« Library Technical Systems and Bibliographic Control. This program
aims to provide immediate access at every member institution to all
bibliographic records. Program activities are directed at RLIN sys-
tem development, policies for effective, efficient record use, and
means to achieve better bibliographic control over collections.

The subject area programs focus on particular aspects of each of the
principal programs that present special problems or opportunities for a
given discipline. A further goal of these programs is to identify and
provide information resources and tools to support scholarship in the
respective areas. Currently, there are programs in the following subject
areas:

« Archives, manuscripts, and special collections
« Art and architecture

« East Asian studies

o Law
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« Medical and health sciences
« Jewish and Middle East studies
o Music

A relatively new venture for RLG is the Program for Research Informa-
tion Management (PRIMA). its objective is to make new types of infor-
mation easily accessible to scholars by developing management frame-
works analogous to the familiar bibliographic control mechanisms for
traditional library materials. A major activity of this program has been a
comprehensive assessment of information needs across a wide range of
scholarly disciplines. The results of a survey of the humanities disciplines
already have been published.1 Similar surveys of the social sciences and
sciences are nearing completion. The information gained from these
surveys will guide RLG in the design of future programs and services.

RLIN Databases

The RLIN databases are managed with the Stanford-developed database
system, SPIRES, whose original design goals included support of the
BALLOTS library automation application. As a result, SPIRES has the
necessary facilities to support storage and retrieval of bibliographic and
textual data. Key characteristics of such data are that fields are highly
variable in length and that records must allow for multiple entries for a
particular field.

RLG Union Catalog

RLG’s largest and most heavily used database is a union catalog of the
holdings and in-process acquisitions of RLG members and other con-
tributing institutions. While this database will not be complete until the
cataloging data of all members has been converted to machine-readable
form and loaded, it already contains more than thirty-two million records,
representing more than thirteen million unique bibliographic entities.
Combined with the powerful searching capabilities of RLG's database
software, this database is itself a significant scholarly resource.

The union catalog database is divided into eight files representing
books, serials, visual materials, maps, sound recordings, musical scores,
the archival and manuscripts control (AMC) format for manuscripts,
collections of letters, memorabilia, and other archival materials, and the
machine-readable data file (MDF) format for computer data files and
software. In addition, the Library of Congress name and subject authority
files—which define the approved forms of personal names and subject
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headings for use in catalog records—are available online for use in
conjunction with the bibliographic files.

Records may contain Chinese, Japanese, Korean, Hebrew, or Cyrillic
characters as well as Roman characters from the extended set recog-
nized by the American Library Association (ALA). Such data can be input
and displayed on an appropriately configured personal computer running
RLG-developed multiscript terminal software. Terminals that cannot sup-
port the additional character sets will display data in Roman characters
only.

Each institution cataloging an item has its own record for that item in
the database. This supports variations in cataloging practice and allows
institution-specific information to be stored in addition to the usual biblio-
graphic information. Records may contain ordering or processing status,
local subject headings or notes, preservation decisions, and item-level
holdings; the AMC and visual materials files also contain additional
information required to manage the processing of archival materials.

Table 3.2 shows the approximate current sizes of the files (number of
records and number of unique titles) as of November 1988.

Approximately one hundred thousand records are added to the
database every week via online cataloging by libraries. In addition,
records are loaded regularly from a variety of other sources, including the
Library of Congress, CONSER (the CONversion of SERials project), the
National Library of Medicine, the Government Printing Office, the British
Library, and RLG member libraries.

Special Databases

The RLIN special databases are not intended for general-purpose shared
cataloging; instead, they are information resources, each covering a
specific subject area, for scholars and librarians working in a particular
discipline. As in the central bibliographic database, new records con-
stantly are added and existing records updated, but a special database
generally is maintained by a single library or small cooperative group. At
present, there are four special databases; this number will increase as
RLG identifies particular subject areas in which gaining access to schol-
arly information is particularly difficult or of special concern to the
research community.

The On-line Avery Index to Architectural Periodicals

Avery is an online version of the Avery Index to Architectural Periodicals,
which was published by Columbia University and G. K. Hall and Company
from 1963 to 1979. The database is produced and maintained by an
operating unit of the J. Paul Getty Art History information Program at
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Table3.2 Holdings in the RLIN Union Catalog as of November 1988

Records Titles
Books 28,350,000 10,539,000
Serials 2,583,000 1,769,000
Visual materials 115,000 105,000
Maps 151,000 140,000
Sound recordings 223,000 156,000
Musical scores 486,000 323,000
Archives and manuscripts (AMC) 156,000 156,000
Machine-readable data files (MDF) 5,000 5,000
Total 32,069,000 13,193,000

Columbia University. It indexes articles published since 1979 in over one
thousand journals in the fields of architecture, architectural design, his-
tory and practice of architecture, landscape architecture, city planning,
historic preservation, and interior design and decoration. Presently, Avery
includes over fifty-seven thousand records and is supplemented by a
reference file of more than twenty-seven thousand subject headings used
in the bibliographic records.

SCIPIO—The Art Sales Calalog Dalabase

SCIPIO (Sales Catalog Index Project Input On-line), a listing of art sales
catalogs, is produced and maintained jointly by the Art Institute of
Chicago, the Cleveland Museum of Art, the Metropolitan Museum of Art,
the Getty Center for the History of Art and the Humanities, the National
Gallery of Art, the Clark Art Institute, the Nelson-Atkins Museum of Art,
and the University of California, Santa Barbara. The database contains
over eighty-eight thousand records of catalogs listing works of art and
related materials sold at auction from the late sixteenth century to the
present. These catalogs are valuable aids in tracing the provenance of
works of art, establishing collecting patterns, and analyzing the contem-
porary art market.

The Eighteenth Century Short Title Calalogue (ESTC)

The ESTC data<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>