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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-
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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.



Introduction /3

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
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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.
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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.
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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
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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.
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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 database contains bibliographic records for eighteenth-cen-
tury publications from Great Britain and its colonies, as well as for
English-language materials printed anywhere in the world during the
same period. The British Library created the initial database, and the
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North American Center for ESTC (located at the University of California,
Riverside) is adding North American holdings information to existing
records and creating new bibliographic records for British imprints held
by North American libraries. Records for American imprints are being
compiled by the North American Imprints Project at the American Anti-
quarian Society and will be added in 1990.

ESTC now has over 209,000 records. The completed database is
expected to contain 500,000 titles related to every aspect of eighteenth-
century studies.

The RLG Conspectus On-line

Created in 1982, the RLG Conspectus On-line is a tool for comparing and
analyzing existing RLG collection strengths and future collecting policies
and for distributing primary collecting responsibilities among the mem-
bership. Assessing each member’s collection in seven thousand fields,
the conspectus is primarily a resource for librarians and collection-
development planners, although it can be a useful aid to locating desired
materials, because it identifies libraries with strong collections and/or
active collecting policies in many fields.

RLIN Services

A large mainframe application program, known as the Integrated Techni-
cal Processing System (ITPS), provides a number of related RLIN ser-
vices based on the union catalog database. ITPS integrates searching,
cataloging, acquisitions, interlibrary loan, and archival control facilities,
making it possible to move from one activity to another in a natural
progression. This software replaced the original BALLOTS system in
1982.

Other RLIN services include special database searching, the genera-
tion of batch products such as catalog cards and tapes of member
records, batch and online retrospective conversion, electronic mail and
conferencing, and intersystem communication.

Searching

RLIN offers sophisticated, flexible access to bibliographic records
through twenty-five “general” and fifteen “local” indexes, as well as eight
character indexes to Chinese, Japanese, and Korean material. Com-
mands and indexes use natural language. Indexes can be combined
using the Boolean operators “and,” “not,” and “or.” An “also” qualifier can
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be used to restrict results to those records satisfying specified criteria on
the values of selected fields.

The general indexes are for bibliographic access points like author,
title, series, and subject, as well as for alphanumeric codes like the
Library of Congress control number, classification number, ISBN,
Geographic Classification code, and Superintendent of Documents
number.

In title and corporate author searches, the user can search for
selected, distinctive words (for example, “imperial earthquake" for Im-
perial Valley, California, Earthquake of October 15, 1979) or type in an
entire phrase. Records also can be retrieved by subject headings, either
by searching for the entire phrase or for a subject subdivision such as
“20th century” or “Addresses, essays, lectures.” (Subject subdivision
searching currently is not available in the books file.)

Depending on the amount of information available, a user can perform
author searches with the personal name index (PN), which permits use of
the surname alone or the surname and selected initials, or with the exact
personal name index (PE), which requires the complete name. For exam-
ple, a user could search for “Faulkner” or “Faulkner, W.," using PN or for
“Faulkner, William,” using PE. Like the phrase index, the exact personal
name index is an efficient searching tool; it creates a very specific search
request that eliminates many unwanted records from the result.

Some general indexes are unique to particular material types. For
example, the publisher and number indexes retrieve records in the files
for recordings and scores according to the publisher name or the
issue/matrix/publisher number.

When several libraries own the same item (that is, the same edition of
a given work), the multiple individual records are clustered together for
retrieval purposes in all files except MDF and AMC. This streamlines the
user interface for searching and minimizes retrieval time. One record that
will satisfy a searcher’s needs in most instances is chosen to represent
the cluster as a whole. This Primary Cluster Member (PCM) is accessed
first during a general index search, making it unnecessary to access any
of the other cluster members, called Secondary Cluster Members (SCMs).
If the searcher's library owns one of the SCMs, that SCM, rather than the
PCM, is used for the display.

Each local index is specific to a single library, which uses it primarily
for technical processing and, with one exception, only to retrieve its own
records. The exception is the ID index, which retrieves specific records
by the unique record identifiers that are assigned by the system as each
record is added to the database. The other local indexes include a call
number index for locally assigned call numbers and a queuing date index
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that makes it possible to retrieve records for materials that the library has
decided to microfilm. Acquisitions and circulation numbers can be in-
dexed in the local data number index. A library can retrieve easily all the
records that it has added or updated on the current day and all of the
records waiting for revision in “saved” status, either for the current day or
for an earlier day or period.

Calaloging and Acquisitions

RLIN includes extensive facilities to support cataloging and acquisitions
activities. In fact, the original purpose behind the creation of shared
bibliographic utilities like RLIN was the dramatic reduction in cataloging
costs that results from sharing bibliographic records.

Catalogers using RLIN are able to search the database for appropriate
records from which to derive the new records that they wish to create.
When records are found, their bibliographic information can be copied to
the new records and modified as necessary to conform to the standards
of the cataloger's library. Detailed local information also can be
appended.

The RLIN acquisitions facilities allow a library to track the status and
location of each item, beginning with the original order and proceeding
through claiming, receipt, and cataloging. This in-process information
supports the RLG cooperative collection development and shared
resources programs.

Interlibrary Loan

Participants in RLG's shared resources program are supported by RLIN
interlibrary loan facilities. Users of this system can create loan requests
and send them to other program participants through RLIN. Bibliographic
information can be copied from an existing record to expedite the creation
of requests. Requesters can be notified that a request is being filled, and
unfilled requests can be forwarded to another potential lender. The
system allows users to inquire about the status of requests, renew loans,
recall loaned materials, or send overdue notices. Users can examine
online statistical reports of interlibrary loan activity for their libraries and
for the network as a whole.

Archival and Manuscripts Control

RLIN includes special facilities to allow repositories to track all stages of
the processing and management of archival materials. Manuscripts and
archives of unpublished papers are complex to catalog; they also may
need special physical preparation to be ready for access. A record in the
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AMC file initially describes an unprocessed collection or item and is
updated as the material passes through stages of processing. Related
but independent bibliographic records (for example, one record describ-
ing the collection as a whole and other records describing the collection’s
individual series) can be linked by including commen access points in
the records. The system can produce various status reports and alerting
lists derived from the database that can help the repository to control its
holdings and manage its resources effectively.

Batch Products

An RLIN user can request that catalog cards be produced as part of a
cataloging transaction. These are formatted to the library's specifications,
printed on a Xerox laser printer at Stanford, and shipped to the library on
a daily or weekly basis. Although the production of catalog cards is
declining as more libraries switch to online systems and close card
catalogs, RLG still prints over fifteen million cards per year.

Through an acquisitions transaction, order, claim, and cancellation
forms can be printed either by RLG or on a printer at the requesting
library.

A library also can request tapes of its records, usually in order to load
them into an online catalog or the local library automation system. These
can be either special “snapshot” tapes or regularly scheduled tapes
containing records generated by online use of RLIN.

Management and statistical reports of database contents, tailored to
a library's needs, can be produced on request by the RLIN Reports
System. Examples are lists of new holdings, finding aids, action alert
notices, and breakdowns by language or Library of Congress classifica-
tion.

Retrospective Conversion

RLIN includes support for online retrospective conversion, basically a
mode of operation of the cataloging facility intended to expedite the entry
of existing manual cataloging records. RLG also provides a batch
retrospective conversion system. Using a simple, offline, PC-based inter-
face, users create search records containing minimal bibliographic infor-
mation and detailed holdings information. These records then are
uploaded to RLIN for comparison with the union catalog database. When
records match, complete records, including the institution’s holdings
data, are added to the database, producing cards and/or tape records if
they have been requested. For each batch of input records, the institution
receives a report indicating which records were created successfully and



70/ Libraries and Electronic Information

which generated either no hit or multiple hits in the database. This
information can be used to guide subsequent completion of the conver-
sion online.

Electronic Communication

RLG members can exchange messages with each other and with RLG
central staff using RLIN’s electronic mail facilities. In addition, the RLIN
system is a node on BITNET and on the national Internet, so mail may be
exchanged with any institution with access to these networks.

RLG committees, working groups, and others who need to share
information quickly can communicate with each other using RLIN's
electronic bulletin board system. Users may select and process con-
ference notices posted by other users and post notices themselves.
Within a given “conference,” posted notices can be categorized by
several predefined “topics” for improved retrieval.

Intersystem Record Transfer and Information Retrieval

RLG has been a pioneer in the development and implementation of
computer-to-computer linkage for the exchange of library information.
This work, funded by the Council on Library Resources, began in 1980
as the Linked Systems Project (LSP). RLG, the Library of Congress (LC),
and the Western Library Network were the original participants; current
active players are LC, RLG, and OCLC. The ultimate goal of this work is
to link the participating systems so that cataloging and interlibrary loan
data can be shared among them, creating a virtual national bibliographic
network.

Two facilities were developed by the Linked Systems Project. Intersys-
tem record transfer enables queues of records created on one system to
be transferred to a second system at its request. Intersystem information
retrieval enables search requests to be sent from one system to another
in a standard syntax and includes means to manage the transfer of
retrieved records back to the system that originated the search. Normally,
this is done by translating a user’s search from the familiar language of
his or her own system into the intersystem syntax; as a result, use of this

“facility does not require a user to learn the searching language of the
target system.

Use of these facilities began in 1985, when the Library of Congress
began distributing updates for its name authority file to RLG on a daily
basis. Subsequently, RLG began contributing to LC on a daily basis the
records created by member libraries participating in the Name Authorities
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Cooperative (NACO) Project. LC staff use LSP intersystem searching to
retrieve and examine NACO records created on RLIN as part of a review
and approval process. The NACO project, whose goal is to allow many
libraries to share the burden of maintaining the LC’s name authority file,
would not be practical without the real-time access to shared information
made possible by computer networking technology.

The Library of Congress has initiated a National Coordinated Catalog-
ing Project (NCCP), modeled after NACO. To support member libraries
participating in NCCP, RLG is developing the necessary application-
software enhancements to allow intersystem searching and record trans-
fer to be used for bibliographic records.

As local library automation systems suitable for large libraries have
become available commercially, many RLG members have begun to use
them to carry out at least some of the acquisitions and cataloging work
once done on RLG’s system. To ensure the continued viability of RLG's
cooperative programs, it is necessary to facilitate the contribution of data
created on local systems to the union database and to make the union
database accessible to local systems. Intersystem linkage between these
systems and RLIN appears to be the most effective way to achieve this,
and RLG staff are working with member institutions and several library-
system vendors to implement this capability.

Access to RLIN Services

RLIN services currently can be accessed via RLG’s private network, the
GTE/Telenet public data network, or the national educational Internet.

Terminal Access

Two different types of terminals are used with RLIN. Special-purpose
synchronous terminals are used for data entry (recent versions are based
on personal computer hardware); these support the full-screen interface
used by the library technical-processing applications. Asynchronous
terminals can be used for search-only access to RLIN databases. Unlike
the synchronous terminals, asynchronous terminals do not have an end-
to-end, error-free link to the host; therefore, update of the databases is
not permitted from these devices.

Originally, the approximately eleven hundred synchronous terminals
in the RLIN network were connected to the host system via leased
multipoint telephone lines and Paradyne synchronous modems. In 1988,
the old leased-line network was replaced by a private packet-switching
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network using the X.25 communications protocols, which also are used
by public packet-switching networks such as Telenet. The installed base
of RLIN terminals now is supported by special PAD (packet assem-
bler/disassembler) software that is run in the network nodes.

Figure 3.1 shows the configuration of the new network. The RLIN host
system and network control center are located at Stanford University.
Switching nodes are located at New York University, Johns Hopkins,
Northwestern, Colorado State (not yet installed), the University of
Southern California, and Stanford. These nodes and the lines connecting
them make up the backbone network. Nodes at the other sites shown in
the figure function as terminal servers for RLIN terminals and con-
centrators for X.25 traffic. The switching nodes provide terminal server
functions for the institutions at which they are installed. The figure does
not show the multipoint terminal lines outboard of the nodes.

At present, asynchronous terminals can be connected to RLIN in
several ways. Eight dial-up ports are available for Northern California
users, while more distant users access RLIN through GTE/Telenet, which
is connected to the host system via an X.25 link. The new RLIN network
makes possible a third alternative that is likely to replace much of the
Telenet usage: asynchronous traffic can be routed through standard
PADs connected to one of the network nodes. Such PADs are available
from many vendors, and, even taking into account depreciation of the
equipment, this service is significantly less expensive than Telenet for
locations that are close enough to an RLIN network node.

The private RLIN network is necessary to support intensive production
use of RLIN services with the requisite level of control over network
operation and reliability. However, RLG recognizes the importance of
making RLIN services available via the national educational Internet and
is taking steps to make this possible. The first step, completed in early
1989, was to connect the RLIN host to the Internet and support the Telnet
virtual terminal protocol, so that users of terminals or workstations with
Internet access can log on to the RLIN system and search its databases.

Intersystem Access

Current RLIN support for intersystem access was developed in the con-
text of the Linked Systems Project. The project participants decided to
base their work on the seven-layer ISO Open Systems Interconnection
(OSI) Model, rather than on any vendor-specific protocol suite, and,
where possible, to utilize ISO standard or draft standard protocols for the
various protocol layers. Thus, CCITT Recommendation X.25 was adopted
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Figure 3.1 Configuraticn of the new RLIN netwark. Switching nodes are shown as dots,
access nodes as names fanning out from the switching nodes.

for layers 1 through 3. The layer 4 and 5 protocols nearly conform to ISO
Class 2 transport and ISO session protocols; the differences stem from
minor changes that were made between the draft and final versions of the
standards after LSP implementations had been started. Although support
for the original LSP protocols will be continued as long as it is needed,
RLG intends to migrate to the final versions of the 1ISO protocols. A null
presentation protocol was used at layer 6, and application protocols for
record transfer and information retrieval were developed by the project;
the information retrieval protocol is now a national standard, adopted by
the National Information Standards Organization (NISO) and known as
Z39.50. These application protocols have been described by Ray Denen-
berg of the Library of Congress in a number of publications.2

The library community had begun work on intersystem linkage long
before it became clear that the higher education community had chosen
to use the TCP/IP protocol suite for extensive wide area networking. The
Department of Defense intends to phase out the TCP/IP protocols in favor
of ISO protocols as support for the latter becomes widely available from
vendors; in the meantime, it seems important for information and service
providers in the library community to support connection via TCP/IP
networks in addition to the 1SO transport protocol. RLG plans to provide
such support for workstations that run the appropriate 1ISO session,
presentation, and application protocols on top of the TCP transport
protocol.
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The Future of RLIN Services

Most RLIN computer services are implemented as host-based application
programs accessed via terminals. Except for the screen-editing facilities
of the data-entry terminals used in RLG's private network, all intelligence
is provided by the RLIN host computer. Such terminal access is likely to
remain important for some time to come. However, RLG believes that
eventually most application software (that is, the software providing the
interactive user interface and data-manipulation and -display facilities)
should be run on the increasingly powerful workstations now being used
by scholars and students. The RLIN system then would function primarily
as a large-scale “database server” in a wide area network (or networks).

Much of RLG's current development effort is focused on repositioning
RLIN for such a role. Work to establish new connectivity options has been
discussed already. In addition, architectural changes are being planned
that will repackage the database management software as a database
server with a uniform message-based interface to applications, whether
they are run on the RLIN host or on remote workstations and local library
systems. In the process, this software is being enhanced to support very
large databases and high transaction loads more efficiently and to pro-
vide substantially more hours of availability of the RLIN databases. The
next generation of RLIN applications is being designed for the workstation
environment.

Until now, RLIN has offered access to bibliographic databases, which
describe the contents and location of published materials. As the Pro-
gram for Research Information Management identifies additional needs
of the scholarly community, the scope of RLIN databases will expand to
encompass other categories of “metainformation” (i.e., information about
information) and primary information (textual, numeric, image) of interest
to scholars but not provided by commercial information suppliers. Some
examples are already being developed:

« The Medieval and Early Modern Databank, a database of quantita-
tive information (such as currency exchange and census records),
compiled by scholars at Rutgers University, concerning this period
in history;

« A database of research in progress, produced by the Modern Lan-
guage Association, containing prepublication information concern-
ing papers submitted to selected journals in the humanities;

« A geodata system to provide access to the vast and growing body
of information referenced geographically (for instance, aerial photog-
raphy, satellite remote-sensing data, and census data);
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« Enhancements to RLIN to enable retrieval of image information from
a terminal-controlled videodisk player in conjunction with the
retrieval of related bibliographic records, being applied initially to
the collection of architectural drawings held by the Avery Art and
Architecture Library of Columbia University.

Obviously, these projects only scratch the surface of what is possible.
What is clear is that providing access to an expanding variety of scholarly
resources will be a major endeavor for RLG over the next decade.
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orthwestern University Library has been and continues to be
a pioneer in library automation. The decision to assume this
role dates from the early 1960s, when a planning committee
was formed to identify the service features necessary for a
new building for the main library. This committee included
a number of highly influential faculty members who took an
active interest in all aspects of the design process and
commissioned a series of studies by respected leaders in the field of
automation and data processing. The recommendations that came out of
these studies set directions for library automation at the university.

The initial goal was a fully integrated online system tailored to local
academic needs. To meet this goal, the library has developed automated
support for ordering materials, receipt recording, fund accounting, cat-
aloging, and controlling circulation, as well as for course reserve services
and an online public access catalog. When the Northwestern Online Total
Integrated System (NOTIS) was first implemented in January 1970, it
supported circulation, including self-service check-out of items in the
collections. Building upon that strong beginning, the library has pursued
a steady process of development. Faculty, students, and staff all rely on
computer-based services for their library needs.

Although the goal of developing and operating an integrated local
system remains primary, it has been modified; NOTIS has evolved into a
product, a software package now adopted by over a hundred other
libraries. A combination of changing circumstances are responsible for
this shift. Among these was the receipt of significant external funding to
help automate the operations of the National Library of Venezuela; once
the software had been released for use at one other library, it was hard
to refuse purchase offers from others.

As anticipated, the decision to market NOTIS had significant ramifica-
tions, particularly in terms of the time expended to demonstrate the
software, not only at Northwestern, but also at conferences and on visits
to other institutions. Also expected was the growing pressure to address
the interests of other libraries, regardless of Northwestern’s priorities. The
eventual hiring of additional programming staff specifically to meet exter-
nal demands has alleviated this pressure significantly. In 1987, the
marketing group was formed into a separate corporation owned by the
university. This step acknowledges the important position of NOTIS in the
market for library automation software.

At Northwestern, the library continues to develop new opportunities for
access to machine-readable information. The support of teaching and
research at the university is the library’s first priority.
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The Context

Northwestern is the only private university among the “Big Ten” Con-
ference institutions. It is also the smallest, with some 7,400 undergrad-
uates and 5,700 full-time and 3,150 part-time graduate, continuing
education, and professional-school students. The university occupies two
campuses: the main campus is at Evanston; the continuing education
‘program and the schools of law, medicine, and dentistry are in Chicago.

The university offers a wide variety of academic programs. In addition
to strong programs in technology and the liberal arts, Northwestern has
important schools of journalism, music, and speech, emphasizing studies
in theater, radio, TV, and film. The Transportation Center, one of the
premier institutions for transportation research and education in the
United States, offers special programs, including conferences and semi-
nars, to executives in industry as well as academic researchers.

Northwestern's libraries’ collections total over 3.3 million volumes,
supporting the university's emphasis on both research and teaching. The
central library system serves the 12,750 students and 850 faculty on the
Evanston campus and in the continuing education and masters in man-
agement programs on the Chicago campus. The University Librarian, who
holds the Charles Deering McCormick Distinguished Chair of Research
Librarianship, reports to the provost. The head librarians of the separate
medical, dental, and law libraries report to the deans of their respective
schools.

Statistics reported to the Association of Research Libraries for 1987/88
covering all of Northwestern's libraries recorded 33,226 current serials
subscriptions, 114 professional staff, 146 support staff, and 100 full-time-
equivalent student assistants. Over $3.4 million are spent annually on
library materials. Northwestern is an active member of the Research
Libraries Group. Library operations in Evanston are highly centralized,
with a main library complex, a separate science-engineering library a
block away, and only two small branches, for mathematics and geology.
Processing for the separate branches is performed centrally. The library
has been a leader in the development of online operations in the aca-
demic community at Northwestern. When NOTIS was introduced in 1970,
it was the first online, interactive operation providing a public service in
the university. The central library's in-house computing center is acces-
sible through campus networking services.

Until recently, network growth on campus has progressed on a number
of independent tracks. Three different networks offer terminal-to-host
communications. Terminals and personal computers in public clusters
are linked to academic time-sharing computers and the library system
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through a data switch. From offices, these computers can be reached
through the Northern Telecom telephone PBX using modems or data--
interface units. A separate IBM SNA network supports administrative
computing. Meanwhile, an Ethernet serves science and engineering
departments in five buildings, providing peer-to-peer networking based
on the TCP/IP family of protocols. This network also provides access to
supercomputers and the NSFNET for the whole academic community,
since terminals using the data switch or PBX can connect to a Digital VAX
computer on the Ethernet. At present, a proposal for a more unified
approach based on a high-speed campus backbone is under considera-
tion. Plans to support network access from all offices and dormitories also
are being discussed.

Library users currently have access to the online catalog from all
public clusters of terminals and personal computers and from any
telephone. The library also has a computer-to-computer link with North-
western's University Management Systems, which allows the library's
financial manager to access the university's accounting system records
from the same terminals used for the library’s NOTIS system. The connec-
tion currently does not allow direct passing of records, but this feature is
a candidate for future development.

Strategies for Success

The process of introducing computer technology into library services has
been time-consuming and continuous. For such a program to succeed,
every sector of the university community must understand, accept, and
be involved in the undertaking. Faculty, students, staff, and the university
administration need to recognize that the library's operations will always
be in transition. A steady state never will be reached; further improve-
ments should always be expected. At Northwestern, involving the univer-
sity community in NOTIS developments has yielded excellent cooperation
as each new step has been taken. The University Library Committee,
composed of faculty, students, and librarians, gave particularly effective
support when the closing of the card catalog was proposed in 1981.
Subsequently, the proposal was approved by the University Senate
without a single dissenting vote.

Each stage in the evolution of NOTIS has required a new set of
technical and administrative decisions. These have been shaped by the
state of computer technology, by funding considerations, by the
availability of experienced and qualified staff to design and program the
systems, and by the cooperation of library staff, who have to be trained
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and retrained as each new NOTIS module is developed, tested, and
moved into the library’s operations.

Most of the principles and decisions of the sixties that determined the
early direction of Northwestern's library automation program and its
philosophy of operation are still valid today. A progress report prepared
in December 1968 for the university administration described that phi-
losophy and the subsequent direction of the program. One section of the
report states:

The results of the analysis indicated that Technical Services and Circulation
control were the areas which could benefit most by the new techniques. A
computer system, if it were to become an effective solution to the problems
of these departments, would have to meet the following requirements:

1. The system must be based on a unified centralized computer file of
records for books and serials. The file must contain order, catalog,
and locational data, captured as soon as possible after the initiation
of a request for an item.

2. The file must be able to reflect change in the status of an item
without delay; the user wants to know where a book is now.

3. It must be possible to interrogate the file from a number of different
physical locations, within and without the main library building. This
requires multiple terminals and time-sharing capability.

4. The time necessary to order, receive, pay for, catalog, and physi-
cally process a book must be substantially reduced.

5. The system must include provision for financial accounting and
inventory control. It must be able to supply management with infor-
mation on which to base planning.

6. Computer files must be available for library use throughout the day
and evening hours; hence multi-programming, to permit various non-
library jobs to be processed during intervals between library trans-
actions, is desirable for economical and effective computer
utilization.

7. In addition to serving the needs of library operations, the files
should be so constructed as to be useful for information retrieval.

8. The system must have provision for expansion and refinement, and
must be reasonably compatible with systems presently being
developed by the national library.

9. The library system must be compatible with the overall university in-
formation system.

While these requirements are accepted widely today, they were not so in
the late sixties.

In the early days of library automation, it was common practice to seek
large amounts of external funding to support individual projects. North-
western was one of very few libraries that did not use external funds to
support their automation programs. The decision to develop the NOTIS
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computer system with university funds has affected all subsequent ac-
tivities. It also is at the root of Northwestern’s philosophy of operation: the
development of a tightly designed system that places the primary em-
phasis on economy at all stages—design, development, and operation.

Using university financial resources placed some constraints on the
development of NOTIS, but these were far outweighed by the advantages,
a fact that became increasingly apparent as Northwestern's program
developed. Libraries that received significant federal funding for auto-
mation in the late sixties and seventies tended to launch large-scale,
overly ambitious, and unwieldy projects that could never be supported
locally. They also suffered from a paucity of experienced and qualified
systems and programming personnel and from a batch-processing tech-
nology that was not designed to meet the requirements of large research
libraries. As soon as it became apparent that batch processing was
inadequate, a few libraries received funding to develop online systems.
The obstacles were many—the technology was untried and vastly more
complex, with inadequate software packages, expensive terminals, and
storage devices of limited capabilities—and the outcome was predict-
able: as soon as funding agencies withdrew their support, many libraries
were unable to continue the development and operation of their online
systems.

Northwestern escaped this fate. Because the library entered the era
of automation at the right time, when the online mode of operation was
replacing the batch mode, and because its efforts were supported by
local funds and directed at the practical objective of applying technology
to a new building, its approach was well-defined, incremental, affordable
{of necessity), and, ultimately, successful.

A second factor in the success of automation at Northwestern was the
decision to adhere to standards as closely as possible. The library was
fortunate to begin automating just as the Library of Congress was intro-
ducing the second version of the U.S. MARC format for bibliographic
information. This standard furnished the basis for the major current library
automation systems, including the networks operated by the Research
Libraries Group and OCLC.

A key principle that has guided Northwestern’s automation efforts from
the start has been a commitment to involving all library staff in the design
and development of NOTIS. The library's operations staff have been
encouraged to interact with the systems design personnel. Suggestions
and opinions are welcomed, and library committees are formed to review
and analyze all design specifications, new features, and enhancements
to NOTIS. These committees regularly address recommendations and
criticisms from staff using NOTIS in their operations. Individuals from
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every division of the university's libraries on both campuses participate
in these committees. This wealth of knowledge and practical experience
enriches the design process and ensures that any new feature or
enhancement will function effectively and to the satisfaction of the staff
and the public.

NOTIS development also has been guided by the decision to test
system enhancements in regular library operations as soon as possible
so that design and programming flaws can be detected and corrected
quickly. Changes suggested by library staff thus may be incorporated in
the current version of NOTIS or may influence succeeding versions. This
quality control at the design, development, and implementation phases
of the project guarantees that each release of NOTIS is fully tested and
reliable.

Two decisions most affected the system’s operation and its ability to
function efficiently and continuously for almost twenty years. When the
choice of equipment was made, the library had the good fortune to
predict—accurately—that IBM would provide a growth path in both
hardware and software. The IBM equipment also offered a more suitable
architecture for text processing than other options intended primarily for
scientific computing. The choice eventually proved especially advan-
tageous for other libraries, for whom IBM equipment, supported by the
CICS communications subsystem, has been an attractive environment for
running NOTIS.

The other critical choice was the decision to establish an in-house
computing staff. Two members of that resident staff, James Aagaard, who
is also a professor of computer science and electrical engineering, and
Velma Veneziano, Systems Analyst and Design Coordinator, have worked
together on every phase of the NOTIS project. In 1985, in recognition of
their superb contributions to library automation, the Library and Informa-
tion Technology Association granted them its highest honor: the
LITA/Gaylord Award for Achievement in Library and Information Technol-
ogy. Continuous service by these two individuals and their active and
productive collaboration with library staff have been major factors con-
tributing to Northwestern's success in library automation over the last two
decades.

Evolution of Automated Services

Automation of traditional library services began with the circulation
module, introduced simultaneously with the opening of the new main
library building in January 1970. The following year, Northwestern imple-
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mented modules for technical processing, including acquisitions,
cataloging, and serials control. Some of the important steps in the
evolution of NOTIS at Northwestern are shown in the accompanying
chronology.

At first, the library shared the university's computer for administrative
data processing, but, in 1979, the library acquired its own dedicated
computer, operated in-house. This computer has been upgraded peri-
odically over the last decade. The database has now grown to over a
million records, and the system is available over 99 percent of its
scheduled 110 hours per week.

Beyond the self-service check-out feature, public access to NOTIS
began in 1975 with the installation of a terminal from which library users
could make direct inquiries about item circulation status. This service was
received enthusiastically and proved to be a valuable precursor to the
Library User Information Service (LUIS) online catalog that was made
available to the public in 1980. LUIS can be accessed easily from a
terminal or microcomputer at a remote location, either over the Academic
Computing and Network Services terminal network or through a modem.
Ahandout prepared by the Reference Department provides basic instruc-
tions to facilitate dial-up use.

NOTIS/LUIS has evolved through several versions, and development
continues. LUIS currently provides author, title, and subject access to a
database of over one million bibliographic records. A series of online
introductory and help screens provides assistance. The simplicity of the
design allows easy access to the library’s holdings. Recent enhance-
ments to LUIS include a full cross-reference structure (cross-references,
such as pseudonyms, now are followed automatically), expanded index
displays, and a search qualification methodology that enables a user to
narrow the results of a search in several ways, such as by type of
publication (books or serials), by record type (map, video, etc.), by date,
by volume, or by place of publication. Another enhancement provides
access by specialized subject headings, such as those devised by the
university’s Transportation Library.

The database, too, is changing to match university needs; catalog
records for machine-readable data files, including those housed in the
campus computing center, were added recently. Authority control for the
database and inventory control to assist in collection management are
among other features that have been implemented over the past two
decades. The library's services now depend entirely on the automated
NOTIS system. Few paper files are maintained, and card filing in the
traditional catalog has ceased. For the million titles already represented
in the online database, only a shelflist card remains in the card catalog.
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Table 4.1 Chronology of NOTIS Development

1862-64  Planning Committee for new library building foresees development
of an automated library support system and provides a room for a
dedicated library computer in the plans.

1967 Velma Veneziano is appointed Library Systems Analyst. Dr. James
Aagaard from the faculty of Computer Sciences and Electrical
Engineering joins the project.

1968 Programming begins. Keypunching of nearly a million cards for
book circulation starts.
1970 Circulation module is introduced successfully when new main library

building opens. Self-service checkout terminals are provided. The
library shares the university's computer for administrative data
processing. Conversion of serials information to machine-readable
records begins.

1971 Version 2 of the library system, with full support for technical ser-
vices, is implemented. Acquisitions, serials control, and cataloging
all rely on the automated system to provide their services. Type-
writer terminals are used for input and display.

1974 Screen displays replace the typewriter terminals.
1975 A public terminal is installed to display circulation status informa-
tion.

1976 The name NOTIS (Northwestern Online Total Integrated System) is
adopted. The libraries of the Garrett Evangelical and Seabury
Western theological seminaries, which adjoin the Northwestern
campus, join the system.

1977 The National Endowment for the Humanities grants $275,445 to
demonstrate the feasibility of distributed components in a national
library network. Northwestern library operations are converted to
the third version of NOTIS.

1978 Northwestern’s Transportation Library begins to use NOTIS. Input
of records for music scores and phonorecords begins.
1979 Input of authority records begins. NOTIS is installed at the National

Library of Venezuela at the conclusion of a $1.3 million joint biblio-
graphic project. The library now operates its own computer, an
IBM 4331.

1980 The Medical School library at Northwestern begins using NOTIS.
The online public access catalog, known as LUIS (Library User
Information Service) and providing authorftitle access, is intro-
duced. A team of EDUCOM consultants recommends that the
university market NOTIS to other libraries. Sales begin. The Law
Library at Northwestern begins using NOTIS. Filing of cards in the
main authorftitle catalog ceases. The online catalog becomes the
primary source for bibliographic information.
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Table4.1 (continued)

1981 The University of Florida becomes the first customer to install.
NOTIS. A cable to the university's academic computing center
allows remote access to the online catalog. Access by subject is
added to the online catalog. A grant from the Council on Library
Resources funds development of computer-to-computer applica-
tions protocols. A special office within the library is established to
market the NOTIS software.

1985 A new circulation system is implemented, using item records and
bar-code labels in place of the punched cards. Circulation status
information is now integrated into LUIS.

1986 The authority file of Library of Congress subject headings is loaded
. into NOTIS. A preliminary version of new indexes, including a full
cross-reference structure, is made available to staff for testing. The
Dental Library at Northwestern begins to use NOTIS.

1987 A grant from the Council on Library Resources funds implementa-
tion of Linked Systems protocols for the interconnection of com-
puter systems. The marketing department is restructured as NOTIS
Systems, Inc., a for-profit corporation owned by Northwestern
University.

1988 The database at Northwestern contains over one million biblio-
graphic records. The new indexes, with cross-referencing, are
introduced into LUIS. NOTIS is in operation at more than one
hundred other sites, some supporting several libraries.

NOTIS is a fully integrated system, which allows information from
operations supported by the various modules to be used jointly. Among
the most impressive features of an integrated system is its ability to
provide information in the online public access catalog that was never
available in the traditional card catalog. Circulation information for most
items is displayed with the bibliographic record. For new items, the order
status is displayed. A library user can determine immediately if an item
is on order, received but in process, or already checked out. Up-to-
the-moment information on which issues of a serial have been received
also is visible in the online catalog.

Automation has provided opportunities to reevaluate old rules and
methods—for example, creating a separate record when the title of a
journal changes makes catalog cards easier to handle in a manual system
but makes little sense in an automated system. Building on their positive
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experience with computer-based applications for library services,
Northwestern's staff are always ready to review traditional methods of
operation and seek out opportunities to use electronic information to add
another dimension to the library’s role.

NOTIS Beyond Northwestern

Up to 1976, the library's policy had been to keep its staff fairly small and
to place primary emphasis on designing and developing an efficient
computer-based support system to serve our own academic community.
That year, representatives of the National Library of Venezuela asked the
university about the possibility of establishing a project to identify and
record in machine-readable form bibliographic information about
Venezuelan works held in libraries in the United States. This led to a $1.3
million project that began in the fall of 1976. By the spring of 1979, the
NOTIS computer software was installed in Venezuela, where it was used
initially to maintain and enlarge the database created by the project.
NOTIS, with displays translated into Spanish, now supports the technical
and reference services of the National Library, the public libraries, and
several university libraries within Venezuela. In addition, staff from
Venezuela's National Library helped to install NOTIS at the National
Library of Chile and the Banco de la Republica in Bogot4, Colombia.

At the completion of this ambitious bibliographic project, North-
western’s librarians and systems and programming staff had small inter-
est in actively marketing the NOTIS software for use in other libraries. The
Venezuela project had drained time and resources from the regular staff
as well as the project personnel. Because of the significant impact on
operations, the library administration determined that, unless there were
basic changes in the organization, marketing the NOTIS software would
interfere with the library’s primary mission. The scores of librarians who
visited the library to see the system in operation and to inquire about its
availability were informed that the university could not market and support
the NOTIS package with its current resources.

Continuing pressure from the external library community and careful
evaluation and expansion of staffing resources eventually changed the
library’s view. The decision to market NOTIS was influenced greatly by
the recommendations in a report by a team of consultants from EDUCOM
that was submitted to the president of Northwestern University in August
1980. The team, consisting of Hugh F. Cline, Senior Research Sociologist,
Educational Testing Service, John W. McCredie, then president of
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EDUCOM, and Robert Scott, Director of Financial Systems, Harvard
University, was invited to review the status of library computing activities
and to recommend new directions and a course of action. In their report,
the consultants noted that “the Northwestern computer-based library
system is an outstanding information system. An excellent small staff has
achieved what most other libraries are still only discussing.” They recom-
mended that the university make NOTIS available to the library community
and predicted that “at the appropriate time NOTIS could produce sub-
stantial income for the Northwestern University Library.” They also sug-
gested “that it might be necessary to invest additional funds in the library
to cover production and travel expenses as well as expand the staff to
support installation and maintenance of NOTIS in other locations if large
numbers of external sales were to become a university goal.”

By September 1981, a special office within the library had been
established to market the software. With substantial assistance from the
University of Florida (the first NOTIS purchaser), a version running under
IBM's MVS operating system had been developed to supplement the
original VSE version, and sales of both were being made regularly.
Gradually, additional staff were hired, and, in December 1983, Jane
Burke was appointed director of the NOTIS office. As more libraries
purchased the software, the staff expanded rapidly, and, by 1987, it was
clear that the library could no longer provide the space and administrative
resources to accommodate the operations necessary to support the
burgeoning clientele. The library’s software marketing division was
restructured as a for-profit corporation owned by the university, and Jane
Burke became president and chief operating officer of the newly formed
NOTIS Systems, Inc. (NSI).

The library continues to develop the system, in close cooperation with
the corporate group. Within the library, the development team, still led by
James Aagaard and Velma Veneziano, has four other staff members for
systems analysis and programming. This team provides enhancements
to NOTIS under contract with NSI but concentrates on the developments
deemed most important locally, working closely with the Northwestern
librarians, as in the past. At NSI, another team focuses on extensions
requested by customer libraries. For instance, a module supporting
keyword searching has been provided by modifying software licensed
from BRS Information Technologies.

By mid-1988, more than one hundred systems had been installed at
other institutions. Three-quarters of the customers are academic libraries:
among the others are public, corporate, state, and special libraries.
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Choosing a Local Library Automation System

Expanding Northwestern’s focus both on the library's own direct develop-
ment activities and on the marketing of NOTIS identified some general
issues that all libraries examining automated systems should consider.
These fall into four categories: hardware selection, software selection, the
ability to upgrade and expand, and the local and institutional context.

» Hardware selection. Hardware considerations are extremely impor-
tant, and many library administrators are guided by the advice and
counsel of computing center directors and university administrators,
who generally recommend the adoption of software packages that
run on a computer already in service or on standard equipment. Of
significant concern is the long-term viability of a vendor; resources
and capital must be available to develop new configurations and
generations of hardware and to offer software that can be supported
and maintained in the field. Another consideration is the desirability
of versatile and standardized terminals and personal computers.
These should be widely available to the academic community, com-
patible with other university hardware and software, and able to in-
teract with the library system from many locations. At Northwestern,
these considerations led to the choice of IBM equipment.

« Software selection. The selection of a software package is a key ele-
ment affecting the outcome of library automation. The inclusion of
source code in a standard programming language as part of the pur-
chase is often a very important consideration, particularly if the
hardware is acquired separately. The availability of the source code
enables an organization to modify and customize a system and
maintain it locally. It is also very important that the software run with
a standard operating system from a well-established company if a
local library automation system is to be maintained and upgraded.

Understandably, some vendors are reluctant to provide the
source code and may write their programs in nonstandard program-
ming languages in order to protect their products. This practice is
understandable and defensible, but not always beneficial to the cus-
tomer. Some such vendors supply hardware and software as a
single product; this can be a real service since it relieves an institu-
tion of the responsibility for separate maintenance. Each type of
vendor has its place: some NOTIS customers choose to modify the
software to suit their own interests and others do not. As long as
many vendors offer different types of local library automation sys-



Northwestern University / 89

tems the community will be well served, benefiting from a market
shaped by competition.

+ Ability to upgrade and expand. An integrated system will undergo
many changes and refinements and must be able to accommodate
upgrades and expansion without requiring major reinvestments in
hardware and software. At Northwestern, it became clear early on
that each introduction of a new automation feature prompts both
staff and users to demand yet more capabilities.

» Local and institutional context. The local area networks that are
emerging at universities will facilitate transmission of data across
and among campuses. One very important class of data is held by
the library, and, to use it over local or wide area networks, the
library automation system must use standard transmission pro-
tocols. Adherence to standards will be important for the exchange
of bibliographic data through the many tiers of an organization and
between different organizations. Without this capacity, a local library
automation system inevitably will be isolated.

Teaching Information Retrieval: The Online Catalog and Beyond

The introduction of new information technologies into libraries has
created special challenges for those most directly concerned with the
education of library users. The online catalog was only the first in a series
of innovations in service affecting both librarians and their public. Many
of the new educational challenges stem from the growing number and
variety of information systems that users now encounter as they seek
information, both within and, increasingly, outside the library. New tech-
nologies that have provided electronic tools for managing information
have also facilitated growth in published literature. This proliferation of
information often has complicated the task of retrieving the particular
information needed. The rapid pace of change and the diversity of access
methodologies compound the confusion.

While technology commonly is viewed in physical and technical terms,
a broader perspective envisions technology, not just as machines, but as
the interaction between machines and people. As more automated sys-
tems are introduced into libraries and elsewhere, the importance of this
interaction increases. Until educators are able to understand and identify
the various elements of the human-machine relationship, designing
flexible library instruction to accommodate many possible approaches to
research will be difficult.! Northwestern librarians continually explore new
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instructional methods, including printed brochures, workshops, and ses-
sions integrated into other courses. The strategy is to offer instruction of
several different kinds and levels and to attempt to identify the forms of
instruction best suited to specific user groups.

Technology can be a powerful ally both for librarians and for library
users interested in efficiency. Electronic information storage and retrieval
technologies are not simply different versions of manual tools; they offer
substantially different capabilities and efficiencies when applied to the
goals and priorities of library users. The power of well-conceived and
well-applied retrieval technology lies, not in the automation of manual
tools, but in the elimination of many of their limitations. Using interactive,
flexible retrieval strategies, including sophisticated logic and searching
for words within text, it becomes possible to investigate complex relation-
ships and conceptual subtleties that were inaccessible through the card
catalog and printed indexes. Most important, because the technology
can be distributed, library tools can be integrated conveniently into the
information-seeking patterns of clientele working. outside the library.
Technology has the power to improve the intellectual lifestyle of the
academic community, not just to reincarnate the old tools that historically
embodied the interests and needs of libraries.

Early instructional efforts concentrated on the online catalog. During
recent years, Northwestern has been involved with various studies of
online public access catalog usage, some funded by grants, others
pursued as individual research projects. In particular, transaction logs
have been used to study user behavior with the automated system.2
These studies have led library instruction planners to believe that future
efforts should be more general: instruction should focus on building skills
that can be used to access a variety of information services. There are
clear indications that instruction in generalized concepts of information
retrieval, linked to the academic curriculum, is more appropriate and also
- increases student motivation.

New components of library instruction programs are being developed
to teach the technological skills and conceptual issues that are becoming
increasingly important to a society in which educational and research
processes rely more and more on computers. New teaching efforts have
been directed toward particular academic areas where the availability of
large bibliographic databases can be especially significant. To give only
a few examples of areas where special user instruction has proven useful,
the language departments find access to the Modern Language Associa-
tion Bibliography especially helpful, the School of Education is a heavy
user of ERIC, and Psychological Abstracts has proven valuable to several
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departments in the social sciences. Library staff conduct lectures on
automated information retrieval systems as part of the Microcomputer
Literacy Course offered by the College of Arts and Sciences, and com-
puterized literature search seminars have been developed for the
graduate school's Teaching Assistant Workshop series, as well as for
specific departments.

Other Projects

Northwestern’s libraries have developed a number of specific strategies
to integrate electronic information into the work of the academic com-
munity. One of the most popular developments, called BIBLIO, is a
simple, PC-based utility program that permits users to edit bibliographic
information downloaded from the online catalog for use in research
papers. This program is available at no charge from the library’s Refer-
ence Department.

Two of the university's microcomputer laboratories are now housed in
library facilities. One is in the main library, in a study area near the
reserved book room. The other is located in the Schaffner Library, which
serves the continuing education and masters in management programs
on the Chicago Campus. In addition, the medical library provides access
to microcomputers and assists users in producing computer graphics.

The Schaffner Library also functions as an “electronic library lab-
oratory.” Because of its separation from the rest of the main library
system, this branch depends primarily on electronic sources for delivery
of information; innovation and experimentation with microcomputers are
natural consequences of this dependence. Projects undertaken at Schaff-
ner include the first introduction in the university of search facilities (such
as WILSEARCH or CD-ROM systems) for end users, training users in
online searching, and the development of a variety of microcomputer
applications for the management of library operations. Library science
students from local professional schools serve as microcomputer consul-
tants, gaining valuable experience in user instruction, online searching,
and microcomputer operations. The systems and techniques explored in
this small, controlled setting, if effective, can be shared with other
Northwestern libraries.

The library at Northwestern participates in beta testing of various
CD-ROM services, including a project to introduce graduate business
students to DIALOG's Business Connection and an investigation of poten-
tial uses of the Library of Congress Authority Files on CD-ROM. The
Reference Department is using Apple Computer's HyperCard to develop
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a “tour” of the main library building, to be available on Macintoshes in all
campus microcomputer laboratories.

One area in which the interests of libraries, computing centers, and
researchers have converged is the acquisition and accessibility of
machine-readable data. The Research Libraries Group is coordinating a
group of related studies in this area, which are being conducted at
Northwestern, Cornell, Dartmouth, the University of Florida, New York
University, and the University of Pennsylvania. Northwestern’s contribu-
tion focuses on universitywide policy development regarding the acquisi-
tion of machine-readable data, whether by a research library or an
academic computing center. The project, on the Evanston campus, is
exploring several related issues, among them, the relationship of
research grant support to computing data resource management, the
questions surrounding bibliographic access to data files that are not
under the physical control of the library, and the allocation of respon-
sibility for dataset purchase among computing center, library, and school
and departmental stakeholders.

Northwestern is taking an active research approach to the project, with
surveys and interviews of faculty, discussions with research admin-
istrators and other senior managers, and negotiation between computing
center and library staff all part of the process. Publication of results can
be expected by mid-1989, and it is hoped that the Northwestern model
will help other institutions establish processes for policy development in
this difficult and potentially contentious area.

Currently, the library also is involved in a universitywide study of
academic, administrative, and library computing that should resuit in
increased cooperative development at Northwestern for the future.

Northwestern has been involved for many years with projects to ex-
plore and develop capabilities for sharing bibliographic information
across networks. Beginning in 1977, Northwestern and the Library of
Congress cooperated in a test to demonstrate that a system of decentral-
ized centers for cataloging and bibliographic control could be used to
build a national bibliographic database that would be of consistent, high
quality. Funded by the National Endowment for the Humanities with partial
matching from the Carnegie Corporation, this test was conducted using
materials from Northwestern's preeminent collection of Africana ma-
terials. A central finding of the study was “that successful creation of a
consistent national bibliographic database depends heavily on the suc-
cessful and efficient sharing of authority data” to ensure consistent usage
of names and, particularly, subject headings.4

in 1981, the Council on Library Resources funded the development of
computer-to-computer applications protocols for library and information
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science applications. Another grant from the Council on Library
Resources in 1987 supports the implementation within NOTIS of the
protocols developed in the Linked Systems Project. The initial phase of
the Linked Systems Project has involved searching and distributing
authority records among the Library of Congress, the Research Libraries
Group’s RLIN system, and OCLC. The protocols developed for informa-
tion exchange have wider application, however, and can support inter-
change between library automation systems and bibliographic utilities
such as OCLC and RLG and between automated systems at different
libraries. They will be the basis for access to remote bibliographic
databases over networks.

Evaluation and Plans for the Future

As aresult of automation, library operations have become more efficient,
and staff levels have been reduced.® Developments in the NOTIS system
continue to utilize advances in technology. The library's systems staff are
involved actively in the Linked Systems Project. As well as implementing
the particular applications protocols for exchanging information between
library systems, this involves incorporating into NOTIS the standard 1SO
communications protocols that are the basis for this project. Northwestern
also is considering providing support for terminal access across TCP/IP
networks, since many campus, regional, and national networks will con-
tinue to be based on TCP/IP protocols until products based on ISO
protocols are more widely available. Providing “gateways” from NOTIS to
external databases, both online and on CD-ROM, is high on the library’s
priority list; with such gateways, the end user would no longer need to be
aware of the varying characteristics of systems consulted.

Staff enthusiasm has led to highly productive use of both the locally
developed NOTIS and automation-based products from external sources.
While Northwestern’s librarians constantly pursue a wide variety of
computer-based options, the principles established early in the develop-
ment of automation for the library have served and will continue to serve
the university well. Looking back at the requirements for NOTIS that were
identified in 1968, it is possible to say that each was met and did indeed
contribute to successful services for Northwestern University and
beyond. The system is unified, online, and interactive; it can be inter-
rogated from dispersed locations; the time to acquire and catalog library
materials has been reduced significantly; the system is reliably available,
and information in the database is readily retrievable; expansion and
refinement have been continuous; standards are maintained consistently,
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and the system is compatibie with both national and local developments.
Northwestern University takes justifiable pride in the library’s strategies
for electronic information services.
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lemson University, founded in 1889 by Thomas Green
Clemson, is a state land grant institution. Located on the
former plantation of statesman John C. Calhoun, the cam-
pus occupies 1,800 acres in the Blue Ridge foothills of
northwestern South Carolina. Surrounding the campus are
an additional 20,860 acres of university farms and wood-
lands devoted to research in forestry, agriculture, and
agricultural engineering. Another 10,447 acres throughout the state are
used to support the research conducted at the five agricultural experi-
ment stations.

Clemson's programs are oriented toward science and technology. The
university offers degrees in sixty-four undergraduate and ninety-seven
graduate programs in the Colleges of Agricultural Sciences, Architecture,
Commerce and Industry, Education, Engineering, Forest and Recreation
Resources, Liberal Arts, Nursing, and Sciences. Present enroliment is
about 14,700 students, of whom 3,000 are graduate students. The univer-
sity maintains the state’s primary programs for instruction and research
in agriculture, city and regional planning, building construction and
management, textiles, forestry, ceramic engineering, and environmental
~ engineering.

Introduction to the Library

The Robert Muldrow Cooper Library serves the community in an innova-
tive manner, encouraging the patronage, not only of Clemson students
and faculty, but also of all citizens of South Carolina. Its current holdings
of 1,470,750 volumes consist of 668,861 books and bound periodicals,
656,130 documents and reports, and 145,759 microforms. The library has
6,900 serial subscriptions and 71,000 slides.

In 1983, the library installed the Northwestern Online Totally Integrated
System (NOTIS) from Northwestern University to automate most of its
technical processes. The online catalog portion of NOTIS, called Library
User Information Service (LUIS), provides access to the catalog from over
two thousand terminals on campus, as well as from about three hundred
terminals on a statewide network. Dial-up access is also available. The
card catalog was closed officially in May 1985.

In 1987, Clemson acquired the software product BRS/Search from BRS
Information Technologies and began making information databases
produced or acquired by Clemson available on the computing network.
This service, called the Document Online Retrieval Information System
(DORIS), provides access to the full text of databases and allows the user
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to search for specific terms of interest and display the relevant portions
of text. Databases in DORIS include commercial indexes such as the
Magazine Index, national bibliographies such as AGRICOLA, and such
local documents as procedure manuals, organization minutes, and the
Clemson campus directory.

Today, providing electronic information access services has become
a vital part of the library’'s mission. The development of these services
involves close cooperation with Clemson's computing organization. As
shown in Figure 5.1, both the library and the Division of Computing and
Information Technology report to the provost. Library automation projects
are pursued jointly by these organizations.

Computing at Clemson

Because of Clemson's technical orientation, computing has played a
fundamental role at the university since the early 1960s. At that time, like
many institutions of higher education, Clemson established a computer
center, which was the focal point of all computing activities. Today,
computing power is dispersed widely in the many academic programs.
However, a computer network that provides access to large mainframe
and midrange processors is the foundation of academic and administra-
tive computing.

Clemson'’s computing facilities are operated by the Division of Com-
puting and Information Technology (DCIT), whose administrative offices
are located at the new Information Technology Center. DCIT is composed
of three departments: the Computer Center, the Department of
Administrative Programming Services (DAPS), and Information Systems
Development. The last group develops information systems under con-
tract to other state agencies. DAPS develops administrative systems for
the university and provides all software support for library automation.
The Computer Center operates the computing network used for all major
applications, including library automation. It also runs the central time-
sharing computers and provides support to academic users through the
Consulting and Technical Services Office.

DCIT operates a statewide computing network incorporating proces-
sors from several vendors. Because of Clemson’s mission as a land grant
institution, the computing network provides support to extension agents
and agricultural experiment stations throughout South Carolina. It also
provides service to various state offices. As shown in Figure 5.2, the
network has an SNA component and a VAX/Ethernet component; these
are connected by an SNA gateway device. All administrative computing,
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Figure 5.1 The organization of library and computing services at Clemson University.

including library automation, runs on the SNA side of the network,
although databases can be accessed from the Ethernet side as well.

A major resource is a large IBM-compatible NAS AS/XL mainframe
computer running the MVS/XA operating system. The library services run
on this computer, using IBM's CICS transaction-processing communica-
tions subsystem. The network also provides access to several VAX
computers, ranging in size from the MicroVAX |l to the VAX 8820. Three
VAXes sharing disks and tapes form a VAXcluster, which runs the
VAX/VMS operating system. Another VAX runs ULTRIX, Digital Equipment
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Corporation’s version of the UNIX operating system. Parallel computing
for massive calculations is provided by a Floating Point Systems Hyper-
cube array processor.

The Computer Center attempts to provide free access to as many
students, faculty, and staff as it can. Those with research grants and
contracts, however, are expected to pay for central computing services
consumed. To augment funds provided directly by the university, the
Computer Center contracts to perform services for other South Carolina
state agencies. While this approach has fueled some lively debates, it is
clear that the services provided to faculty, students, and staff would be
much less without these outside contracts.

The Clemson administration has refrained from requiring students to
bring their own computers to campus, although it is estimated that about
10 percent of the student population owns a computer. Currently, there
are almost four hundred microcomputers and three hundred networked
terminals in unrestricted areas available to all students. Additionally, over
seventeen hundred networked terminals, personal computers, and
advanced workstations in laboratories, faculty offices, and administrative
areas provide access to Clemson's facilities and to computing resources
off campus.

Library Automation Strategy

Administrative Environment

The Clemson administration encourages each division to pursue its own
goals as it sees fit within the overall university mission and within general
guidelines. An entrepreneurial spirit supports new initiatives and
approaches. Often, it is not certain whether resources will be available
for the duration of projects. This certainly was true for the library automa-
tion initiative. Nine years into the project, however, the systems continue
to grow and address additional needs.

The library and the computing organizations realized early on that it
would be necessary to redirect resources to accomplish objectives. A
substantial infusion of funds to support automation efforts was neither
anticipated nor received. The allocations of $10,000 in 1980 for a library
automation consultant, $26,000 in 1983 for the purchase of NOTIS, and
$33,000 in 1987 for additional terminals were the only instances where
“new” funds were directed toward the project. Of course, additional funds
were needed, but they were obtained by rechanneling the existing
resources of the library and computing organizations. No new positions
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have been allocated to the library, the Computer Center, or Administrative
Programming Services specifically to support library automation.

The entrepreneurial environment at Clemson has both positive and
negative aspects. The positive aspect is demonstrated when a major
state-of-the-art accomplishment emerges, as with the library automation
project. The negative aspect is revealed when separate units take
duplicative or conflicting approaches to solve similar problems. While the
project has produced dramatic positive results, at least one interesting
problem with campuswide coordination has surfaced. Because develop-
ment of the systems for library circulation and dining services was
separate and uncoordinated, many students need two identification
cards. A project is now under way to design a standard identification card
that will be used for all access-control systems on campus.

Such problems can be expected when university units act inde-
pendently and aggressively to initiate services. Aimost always, there is
ultimately a reconciliation among related services, yielding a more coor-
dinated and integrated solution. In fact, the portion of the computing
network providing service to the agricultural extension agents and experi-
ment stations was originally a project of the College of Agricultural
Sciences, funded by a grant for that purpose. This innovative service,
called Clemson University Forestry and Agricultural Network (CUFAN), is
still under the auspices and direction of Agricultural Sciences, but now it
is managed as a node of the computing network by the Division of
Computing and Information Technology. Such innovation and coopera-
tion are central to the manner in which Clemson staff meet the needs of
the campus and state constituencies.

Access to Library Services

The strategic aim of library automation at Clemson is to provide access
to information with as few barriers for the users as possible. This parallels
the computing philosophy of the past ten years—like the computing
organization, the Clemson library actively has promoted access to its
facilities for many years. Thus, in 1979, when the library staff first began
discussing an integrated library automation system allowing access to
the catalog, the Computer Center and Administrative Programming Ser-
vices were very supportive. The emerging computing network appeared
to be an ideal avenue by which to provide such access. Although the
decision as to which specific computer would run the software was
deferred, there was from the beginning a shared objective to distribute
library resources across the entire network.
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The Integrated Library Automation System

Goals of Library Automation

The major goals of library automation at Clemson are interrelated:
increased productivity, reduced costs, and improved service. The effect
of automation on productivity is easily discernible. The same number of
staff are able to maintain better control of bibliographic data and records
of holdings and produce a catalog and other bibliographic files that are
accessible from hundreds of locations within and outside the library.
Patrons now can search online catalogs and indexes with much less time
and effort than was needed for manual searches.

An online catalog that can be accessed both locally and remotely also
results in considerable cost savings for users. The need to walk to the
library and root through card catalog drawers is a substantial impediment
to research. Online bibliographic access through a computing network
makes the literature search that must accompany research less painful
and, therefore, more likely to be accomplished thoroughly. The ease of
searching for information in an automated system allows students to
locate more and better citations; this results in higher-quality papers.
Decreasing the time required for faculty to identify citations important to
their research yields a higher return on their efforts. All these considera-
tions profoundly affected the planning for library automation at Clemson.

The combination of effects described here produces an overall
improvement of service. Patrons in offices as distant as two hundred miles
from the library can avail themselves of the same online information
access as those who are in offices on campus.

Planning: Phase 1

In November 1979, the library organized a study team to develop an
automation plan. Until then, the only automated systems used in the
library were a circulation system developed in the early 1970s and the
OCLC bibliographic utility. The circulation system employed a thoroughly
outdated technology that recorded all transactions using cards punched
with Hollerith coding. Cards were stored with each item, and faculty, staff,
and students had similar cards for identification. The technology to
produce and read these cards was outdated and expensive to maintain.
OCLC access, made available through a consortium called the
Southeastern Library Network (SOLINET), was through high-speed
leased lines. OCLC services were purchased for the production of
catalog cards and for the development of a computer file of bibliographic
records.
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The library staff felt that it was important to automate all the processes
within the library—both those normally seen only by staff members and
those that directly supported patrons. From the start, the objective was
an integrated and comprehensive automation system, because this
would allow all units of the library and all patrons to benefit simultaneously
from updates to central databases. For example, additions or modifica-
tions made to the central bibliographic file by acquisitions staff would be
immediately available to staff in cataloging and users throughout the
network.

Administrative philosophy played a strategic role. At the outset, it was
decided that planning would be systematic, that a maximum return on
Clemson resources in the long term would be sought, and that key
political relationships with state and university officials would be estab-
lished to minimize the difficulties frequently experienced by libraries with
bid-oriented purchasing approaches.

Purchasing library software by means of a bid process frequently leads
to a dissatisfied customer. The bid process requires that detailed and
complete specifications be developed before products are examined.
Once the bid is released, little further opportunity is afforded the library
to refine the results. Clemson opted instead for a strategy that allowed
informally solicited descriptions of available systems to be compared to
draft specifications. This allowed for a stepwise refinement of the
specifications, with additional information being obtained from vendors
as software inadequacies and desirable features were discovered. This
systematic strategy allowed Clemson to locate the system best suited to
the environment. Although the evaluation identified a system that required
alarger initial investment, long-term costs were projected to be lower than
for alternatives.

The methodology used for the initial study was the Application Transfer
Team (ATT) study technique designed and refined by IBM.! This
approach, which is based on structured interviews, works particularly well
in developing applications that solve operational problems. It was used
to determine the information needed by all units of the library as well as
the interrelationships of the units. Interviews were conducted with mem-
bers of the library staff, library patrons, and university staff routinely
involved in business interactions with the library. The information
gathered pertained to interfaces between units, problems, volumes and
cycles of activity, and possible improvements and benefits. The study
team consisted of the associate director of the library, the head of the
circulation unit, the serials cataloger, a reference librarian, the director of
Administrative Programming Services, and an IBM representative. Spon-
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sorship of the ATT study by an associate vice-president contributed to
establishing fruitful political relationships with upper-level university
administrators and the state purchasing office.

The ATT methodology was used to fulfill four needs. First, it was
necessary to develop a librarywide automation plan to present to the
library and university administration. Second, objectives and implemen-
tation estimates were required to provide a basis for the development of
system specifications and evaluations. Third, the planning process had
to provide a forum for meaningful participation by library staff and users.
Fourth, the planning process needed to be completed rather quickly.

The study team decided that the new system should address the needs
of the serials unit first. This unit is involved primarily with the acquisition
and receipt of magazines, journals, and other periodical literature. The
function requires repeated transactions over time for thousands of sub-
scriptions. Workflow relating to acquisitions and bibliographic control in
this unit was clogged with clerical detail. Receipt of each serial issue was
recorded in a manual check-in file. After check-in, first issues of a new
journal were taken to the cataloging unit for further processing. The serials
unit maintained a second, nearly redundant, manual file, which provided
_ limited information on serials holdings to users. As an example of the
workload, the entire claiming process for issues not received required
over five thousand hours of clerical time each year. It was felt that much
of this effort could be redirected toward providing more productive
information for users if an automated system was installed.

While the automation of procedures was important, the primary goal of
the proposed system was to make information more accessible. Ideally,
library patrons all over the state should be able to access the catalog in
several ways: by subject, author, title, and keywords, as well as by
truncated portions of these. Furthermore, the system should give the
circulation status of all items. Complete serials holdings information must
be accurate. In 1979, the library maintained five card catalogs, and
patrons usually had to visit one of the libraries on campus to determine if
material was available. Since much of the library user community was off
campus, increased accessibility to bibliographic information was crucial.

The seventy-three-page study report was submitted to the university
administration in March 1980.2 It contained a description of the existing
library environment, the objectives of the proposed system, components
and data needed in the system, cost and benefit considerations, and
implementation recomendations. After considering the report, the library
administration decided to review available systems to find the one most
suitable for replication at Clemson.
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Planning: Phase 2

A fundamental strategic decision was made during the development of
design specifications in the ATT study. The estimates for designing and
programming an integrated library automation package indicated that
five years and approximately $320,000 in development expenditures
would be required to complete the task. These estimates did not include
hardware or allow for contingencies. Knowledge of the efforts at other
institutions led librarians to suggest that these estimates were optimistic.
In addition, it was unlikely that library staff would benefit from any
automation during the development period. On the other hand, by 1980,
many turnkey systems were being marketed nationally and appeared
close to meeting the full ATT specifications. Also, other universities had
developed packages that might be replicated at Clemson. The library
administration decided to evaluate existing systems before venturing into
a costly development project. If an appropriate system could be iden-
tified, not only would substantial cost and effort be bypassed, but the
benefits of automation could be realized sooner.

It was important to the library to utilize a systematic methodology to
review available systems. With the help of an outside consultant, the
associate director designed a procedure to identify and rank systems.
The steps followed were:

1. Compile a list of general system requirements.

2. ldentify desired features, questions, and hardware/software con-
siderations (about two hundred items based on the original ATT
design requirements).

3. Draw up a list of candidate systems.

. Screen out unsuitable candidates using the general requirements.

5. Evaluate the remaining systems using the detailed list of features,
questions, and considerations.

6. List the local modifications that would be necessary to operate each
system at Clemson.

7. Calculate the implementation costs for each system, including all
hardware, software, and other costs identified in the evaluation.

H

Twenty-nine candidate systems were identified for analysis. All but
nine were screened out by the general requirements as unsuitable to
Clemson’s hardware environment, difficult or impossible to replicate, or
lacking key functional elements. Secondary screening based on contacts
with the software developers left only three systems that were totally
suitable for thorough analysis. These were evaluated carefully against the
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detailed features, questions, and considerations. In May 1981, about nine
months after the study had begun, the final report on library automation
was submitted to the university administration.? It concluded that Clem-
son should purchase NOTIS from Northwestern University.

Implementation

After the decision to purchase NOTIS, library staff began to nurture
contacts through the university purchasing channels with the state pur-
chasing office. Because of the thorough planning and evaluation that had
been done, state officials allowed the university to bypass the ordinary
purchasing procedure of soliciting proposals—the analysis was con-
sidered to have accomplished the essential purpose of the normal
procurement procedures. This allowed the library and DAPS to begin
implementation plans immediately. However, budget difficulties and con-
tract negotiations delayed the acquisition of the software until January
1983. Tapes containing the software were delivered in March.

During the period between the decision to purchase NOTIS and the
delivery of the actual tapes, two important projects were initiated. First,
library staff began the vital task of creating the database of bibliographic
records representing the library’s catalogs. Many catalog entries were
available on magnetic tape through OCLC, which maintains an archival
collection of machine-readable records as a by-product of regular
catalog card production. The Clemson Library had begun to use this
online system for cataloging in July 1975; therefore, machine-readable
records describing every book and journal added to the collections
between 1975 and the beginning of NOTIS implementation already were
available. In 1982, the cataloging staff began conversion through OCLC
of catalog card records for items acquired before 1975.

Second, steps were taken to allocate staff to the NOTIS implementation
project. Given the estimates made during the planning phase, it was
decided that two programmer/analysts would be needed for implemen-
tation and continued maintenance. Since no new positions were avail-
able, two positions had to be reallocated to the project. When a high-level
clerical position became vacant, consolidation of tasks and simplification
of some manual procedures allowed the library to reclassify the position
to programmer/analyst and assign it to the NOTIS project. A program-
mer/analyst was hired by the library in late February 1983. Similarly, DAPS
was able to assign to the project the programmer/analyst who had
maintained the old circulation system as well as other systems. These two
positions still share the responsibility for supporting and maintaining
NOTIS. With assistance of staff from various units of the library, the
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associate director and the two programmer/analysts began to devise the
implementation plan in early March 1983.

Clemson’s library, like most academic libraries, is organized accord-
ing to function into units. The acquisitions unit handles the business-
oriented aspects of purchasing, receiving, and paying for books. Another
unit performs similar duties for serials and also records systematically the
multiple receipts of individual issues of periodicals. A third unit, for
cataloging, concerns itself with the bibliographic description of books
and journals and the creation of cataloging records. Finally, the circula-
tion unit is responsible for inventory control and charging books and
journals to users.

This breakdown into acquisitions, serials control, cataloging, and
circulation closely parallels the major modules of NOTIS. Each module
can be implemented separately, but the acquisitions, serials, and circula-
tion modules depend on the presence and continued maintenance of a
central bibliographic file, that is, a catalog file. It was recognized quickly
that implementation had to begin with the creation of this file and the
start-up of the cataloging module. Once the bibliographic file was in
place, it would be possible to begin implementing the remaining modules.
(The initial release of NOTIS to Clemson did not contain the circulation
module, since it was still in the design phase. This consideration lent
further support to the decision to implement the cataloging function first.)

The first implementation step, in the spring of 1983, was to specify the
format for a tape of Clemson's catalog records to be loaded from OCLC
archives. Arrangements had been made with SOLINET to compile the
tape from the OCLC tapes. By this time, records developed through
OCLC to this point covered nearly 80 percent of the collection. Records
for the balance of the collection were generated over the next two years.
While the tape was being created, preparation for NOTIS continued. The
CICS teleprocessing monitor required for NOTIS was installed on the IBM
mainframe by May 1983, and, during the first three months of the project,
the library programmer/analyst and the associate director outlined an
implementation schedule. This was a simple diagram summarizing
project tasks in a logical sequence. Based on that summary, the NOTIS
implementation proceeded as shown in Table 5.1.

This schedule warrants several comments. First, terminals were
installed as little in advance as possible. Experience at other universities
indicated that, if terminals sit idle in production units for too long, staff
start to think that they aren't useful. That attitude is likely to have substan-
tial negative impact on the already difficult transition from manual to
automated procedures. ’



108 / Libraries and Electronic Information

Table 5.1 Implementation Schedule for NOTIS at Clemson

May 1983 NOTIS package installed on IBM mainframe

June 2, 1983 First online query of NOTIS conducted at Clemson
July 1983 Terminals installed in cataloging

August 1983
November 1983
January 1984

April 29, 1984

April 30, 1984
June 1984

January 1985

January 1985
February 1985

Staff training begun in cataloging
Archive tape of bibliographic records loaded

Interface program linking OCLC terminals with in-house
terminals installed and debugged

Corrections to archive tape of bibliographic records
loaded

Routine preduction begun in cataloging

Final tape of archive records for the transition period of
August 1983 through April 29, 1984 loaded

LUIS made public in the library and throughout the
network

Training of acquisitions and serials staff begun
Routine production begun in acquisitions and serials

May 1985 Planning begun by circulation implementation task force
May 1985 Card catalog closed

May 1986 Collections bar-coded for circulation

June 1986 Staff training begun in circulation

July 1986 Routine production begun in circulation; NOTIS implemen-

tation completed

November 1987  IBM system replaced by NAS mainframe

Second, interfaces between the OCLC terminals and in-house ter-
minals were installed to optimize record loading. For each OCLC terminal,
a null modem cable was installed to link the serial printer port on the OCLC
terminal to a serial input port on a specially ordered terminal used for
NOTIS. This terminal was compatible with an IBM 3270 terminal but had
an input port designed to accept a data stream from either a bar-code
reader or another input device. With a slight modification of the cable, it
serves equally well for input from the OCLC terminal. This approach was
not common when Clemson installed it but has been used extensively by
subsequent users of NOTIS.

When Clemson orders items, the OCLC system is checked for match-
ing bibliographic records already produced by the Library of Congress
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and other libraries. Matching records are transferred directly into NOTIS
through the special link between the two terminals. Typically, records are
found in the OCLC database for 90 percent of the items acquired by
Clemson; the savings derived from avoiding redundant keying are sub-
stantial. The transfer technique also greatly speeds up the process of
cataloging. The new catalog record is instantly available, a major
improvement over manual processes or transfer from archive tapes.

Third, users acquired online access to the library catalog throughout
campus slightly over five years after initial planning for automation. Had
delays caused by budget difficulties and administrative changes in the
university not occurred, this could easily have been cut to three-and-a-
half years. Even five years is short compared to the time and effort
expended at Northwestern to design and develop the system internally.

Following our planning and implementation strategies, nearly every
functional process in the library is now automated. We have had substan-
tial success in meeting our three major goals of cost reduction, increased
productivity, and improved service, with an optimal balance against
resources. No additional staff were required. Funding to support the
entire project was made available almost wholly from routine sources. The
availability of information on library holdings has been enhanced dramati-
cally and expanded throughout the user community.

Library Automation Extended

The one remaining function typically falling within the domain of libraries,
but not mentioned in the previous section, is reference service. The
automation of library procedures that support users by providing easy
access to more complete and timely information about holdings has had
the further effect of improving reference operations. Online access by
reference librarians expedited the processes of interpreting resources,
answering telephone inquiries in a timely manner, and handling routine
chores associated with collection development, such as bibliographic
verification of purchase requests. However, forces at work outside the
library also have had an impact on reference service.

In the past few years, there has been a burgeoning market in alterna-
tives to the printed index and reference book. Indexes and reference aids
on compact disk (CD-ROM) and videodisk are widely available. Some
indexes are even marketed in more than one version by competing
companies. In addition, online access to DIALOG and other commercial
database services has become more widespread and simpler to use. All
of this has caused reference departments to consider extending their



110 / Libraries and Electronic Information

traditional book and index collections to accommodate a large assort-
ment of products based on CD-ROM and do-it-yourself versions of online
databases. This phenomenon is complicated by the variety of formats,
record structures, and approaches to the design of search software. Few,
if any, standards exist for this fast-growing market that would help refer-
ence librarians maintain consistent control of access to electronically
stored information. In effect, reference departments could soon become
information video arcades. Realizing this possibility, Clemson library
administrators sought a way to bypass this confusion by using local
automation to offer online access to indexes through one consolidated
searching system.

During this same period, Administrative Programming Services began
to receive requests for an online system to support access to full-text
databases produced locally. For example, the university's personnel
division wanted to provide campus access to the complete set of person-
nel policy documents without having to distribute bulky, frequently out-
dated printed versions. Better access to the minutes of campus organiza-
tions, to the catalog of campus office supplies, and to other full-text files
had become increasingly desirable over the past few years. To fulfill the
demands of the library reference department and those of the campus
administrative operations, DAPS and library staff undertook a second joint
project in 1987. This one sought to augment and expand the earlier
integrated library automation system in order to provide access to biblio-
graphic and textual information beyond the library’s catalog.

Implementation of DORIS

Developing software capable of retrieving information from a combination
of full-text files and citation files would have presented DAPS and the
library with another long and expensive task. Because software
developed elsewhere had filled Clemson's earlier needs so successfully,
project leaders immediately looked for existing software. This time, the
project moved quickly.

Several criteria affected the decision. First, it was desirable to install
software that would run under CICS so that it could complement NOTIS
readily. Second, the new software would be required to operate efficiently
as an information retrieval system yet need not be effective as a text
processor. The full-text files to be loaded into the system were generated
on other systems. Many were produced on microcomputers with word-
processing software and others from mainframe-based systems from
which the files are precursors to printed output. Furthermore, the intention
was to purchase large files of bibliographic citations; it was not to provide
users with an integrated information management and word-processing
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environment. Third, year-end Computer Center revenue available in June
1987 provided the means to acquire a package if the appropriate
software could be identified.

DAPS and the library discovered that several available commercial
software systems could handle the tasks at hand. Among these, the
BRS/Search package had proven itself over a number of years. As
required, the package's strengths lay in its powerful information retrieval
capabilities, not in text management. Library staff already were familiar
with BRS/Search as a normal part of reference activity. It was available
at a reasonable price and ran in the same environment as NOTIS—in fact,
the search engine for the keyword module in NOTIS is a version of
BRS/Search. These factors combined to convince project leaders that the
BRS/Search package would be the best investment.

In June 1987, the package was purchased, and a vacant position in
DAPS was filled by a programmer/analyst with CICS experience. As with
the first automation project, resources were reallocated to initiate the
extension project. The new programmer/analyst was assigned to it half-
time. The associate director of the library assumed the task of soliciting
and loading full-text files, including minutes of organization meetings and
procedure manuals. The library administration and reference staff se-
lected citation databases to load and negotiated with vendors for the
information files. Resources previously used to purchase indexes on
CD-ROM were diverted to cover the cost of some computer files. Addi-
tional resources were made available by users through a grant secured
from outside the campus. Decisions as to which databases to acquire
first were based on experience with online searching in the library through
DIALOG and other information brokers.

LUIS Meets DORIS
By November 1987, the BRS/Search package was running on the NAS
mainframe as the Document Online Retrieval Information System
(DORIS), loaded with a variety of full-text information files developed
locally and the AGRICOLA citation database. To create a sense of
anticipation among the patrons and to promote the availability of the new
service, rumors were planted that LUIS possibly had a new companion
named DORIS. Librarians discreetly denied such rumors while confes-
sing that DORIS would indeed serve as a worthwhile complement to LUIS.
More concretely, several campuswide demonstrations of DORIS were
held in March 1988.

In November 1988, DORIS contained the databases listed on the menu
screen in Figure 5.3. Each database is searched using terms entered on
an input screen tailored to that particular database with Mentor, a
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DORIS Database Selectfon

The following databases are available.

Type the number that corresponds to the database you wish to search and press
ENTER. If you need a more detafled description of the databases, type h

and press ENTER

1. CU Organization Minutes (MINS)
2. AGRICOLA (1/83 thru Current Month) (CAIN)
3. AGRICOLA (Current Month Only) (CNCM)
4, CU Campus Directory (cuco)
5. University Stores Catalog (CSCT)
6. Magazine Index (MAGS)
7. National Newspaper Index (NOOS)
8. Management Contents (MNGT)
9. Trade and Industry Index (TRAD)
10. Computer Index (COMP)

Type a selection number and press Enter or
Type q to Quit or h for Help and press Enter --->

. J

Figure 5.3 Database selection screen for searching in DORIS.

BRS/Search module. Mentor allows search results to be presented in a
unique format for each database. A patron is not required to be familiar
with the BRS/Search package to use DORIS. Rather than require users to
memorize the commands and syntax of BRS/Search, the interface
presents them with the appropriate commands at each stage in a search.
It is not readily apparent to the user that searches are being processed
by BRS/Search. However, the full capabilities of BRS/Search are available
to the experienced user.

The screen displays used for the local database that provides an
online campus directory are shown in Figures 5.4 and 5.5. The user can
enter search terms next to any of the “paragraphs” listed on the input
screen. These terms are combined using a Boolean “and” and presented
to the BRS/Search software in the appropriate format. Entries in the
directory meeting the criteria are retrieved and presented to the user in
the output format designed for the directory.

Initial reaction to DORIS has been extremely favorable. For example,
prior to installation of the AGRICOLA database (the largest nationally
available bibliography of agriculture) in DORIS, library staff assisted
faculty researchers with roughly two hundred searches a year of this file
through DIALOG, at an annual cost of $5,000. Current activity on the local
version of this file amounts to nearly three hundred searches per week by
students, faculty, and staff.
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Search Screen for the
Clemson University Campus Directory
(CUCD) Database

Name --> peggy
Major .-

Depart. --> library
Building -->

General -->

Suggested Search Methods

1) To search for someone’'s phone number, type the name of the person in

the Name field in the following manner john and smith and press

ENTER.

To search for a person in Computer Science whose name is Nancy, type

nancy in the Name field and 820 in the Major field and press

ENTER.

3) To find the phone number for Gary in Sikes, fill in only the name and
building fields with the appropriate information and press ENTER.

4) Use the General field to find information not in the other fields -
such as computer userids. telephone numbers, and so forth,

2

In any field, type ¢ to Change databases,
or h for Help, or q to Quit. then press ENTER

~

/
Figure 5.4 Input screen for the Clemson Campus Dirsctory.
~
Type Doc # or press ENTER -->
Enter q to Quit h for Help s to Search
Record 1 of 2 OFFICE PHONE : 656-5171.
NAME : BLACK PEGGY C. HOME PHONE : 654-2576.
TITLE : LIB TECH ASST III. USER ID : PCBLACK.
ODEPARTMENT : COOPER LIBRARY.
OFFICE : RM COOPER LIB CAT.
Record 2 of 2 OFFICE PHONE : 656-5173.
NAME : COVER PEGGY H. HOME PHONE : 654-3639.
TITLE : HD REF/ASSOC LIBN. USER ID : CUREF.
DEPARTMENT : COOPER LIBRARY.
OFFICE : RM COOPER LIB REFER.
J

.

Figure 5.5 Output screen for the Clemscn Campus Directory.
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Although the implementation of DORIS seems much less systematic
than that of the library automation project, discussions between the library
and the Division of Computing and Information Technology regarding the
concept began in 1985. These discussions served to focus the strategy,
and the development of the DORIS service benefited from the teamwork
and creativity that were essential throughout the library automation
project.

Future Directions

The basic strategy of providing widespread access across the entire
computing network, with LUIS and DORIS as comprehensive information
access tools, will continue as long as it proves successful. Clemson staff
will go on seeking new ways to meet emerging needs for information
without acquiring substantial new resources. Academic institutions are
subject to change; as older objectives decline in importance, resources
can be reallocated to new objectives. Putting those resources to work in
an effective fashion will continue to be important, because additional
funding will not be easy to generate. Therefore, DAPS and the library will
be cooperating on more joint ventures. Several projects already are under
way or in the early stages of discussion.

The success of DORIS has motivated the library to direct additional
resources to the project. A vacant position in the circulation unit, made
available through clerical savings stemming from the use of NOTIS, has
been redefined as librarian for Electronic Information Services. The posi-
tion is assigned responsibility for soliciting and loading additional
databases and information for DORIS and for researching techniques for
gateway access to other systems. Also, information describing data files
available at Clemson, such as the U.S. census data, will be added to
DORIS to increase patron awareness of the availability of these
databases.

One major immediate goal is to link NOTIS and DORIS. Users who
search DORIS for citations in the report and journal literature often
generate long lists of relevant items. They can print copies of these lists
but must then search LUIS separately to determine whether the items are
available in the local collection. Obviously, it would be a major enhance-
ment if citations retrieved in DORIS were sought in LUIS automatically.
Furthermore, it should be possible for users, not only to search both
systems and locate needed items as part of the same operation, but to
transmit their requirements to library staff electronically. Users then could
avail themselves of all library services without leaving their offices or
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homes. As soon as the implementation of DORIS is complete, staff will
initiate activities to design these enhancements.

The next step will be to enhance both NOTIS and DORIS directly by
linking them to other systems offered by vendors and other academic
institutions. For instance, serials staff use the database of one major
vendor every day through a dedicated online terminal. Nearly all peri-
odical subscriptions are ordered through this vendor, who then con-
solidates Clemson’s orders with other libraries’ and transmits them to
publishers. Linking staff terminals to this vendor through a gateway would
allow staff to seek direct information about price and availability of titles
in NOTIS. Since a multisession terminal capability is available at Clemson
and the necessary gateway software exists, this enhancement will be
added as soon as budgets allow. Similarly, means are being sought to
link users through a similar gateway to the databases of at least one major
information vendor as soon as possible. A gateway through Clemson's
BRS/Search system to remote BRS databases is being considered.
Negotiation for access to nine important databases is under way.

Links to Clemson from other libraries around the state also are
developing. Currently, the State Library can access the Clemson VAX
cluster through the CUFAN network established to support agricultural
extension agents. This network allows all Clemson extension agents
access to LUIS and DORIS. Additional nodes on this network soon will
make it possible for a large number of state agencies, schools, colleges,
and public libraries to access the Clemson library systems. Likewise,
Clemson can use this network to gain access to the catalog of the State
Library now and to others as they develop systems of their own. These
systems and links are coalescing quickly into an information system that
will make the resources of the entire state available to users statewide.
Although access to commercial databases mounted at Clemson currently
is restricted to faculty, staff, and students, other libraries in the state are
being encouraged to obtain licenses that will permit statewide access to
these files.

Conclusion

The entrepreneurial environment and a willingness to venture into new
areas with reallocated resources have allowed the library to provide users
with an effective and innovative library automation system. Bypassing the
currently popular CD-ROM technology with its inherent limitations on
access, the library has made information widely accessible over a com-
prehensive computing network. Use of citation databases and the library
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catalog is two orders of magnitude greater than that of manual predeces-
sors. The catalog is available over a terminal network extending into every
county of South Carolina. Library automation has improved dramatically
the information available to the statewide constituency. All users retrieve
substantially more information now, for the same investment of effort, than
they ever did before.

The success of these efforts has yet to be measured fully. However,

unsolicited comments thus far indicate strong approval and appreciation
of the new services. Strong motivation exists to continue to find additional
ways to improve service to patrons. First LUIS, then DORIS—who knows
what will happen next?
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ith over 35,000 students and 11,500 facuity and staff,
the University of lllinois at Urbana-Champaign
(UIUC) is the largest institution of higher education
in the state of Illinois and one of the ten largest in the
United States. While the student body is drawn from
all fifty states and over a hundred foreign countries,
the majority of undergraduates, as would be ex-
pected in a state university, come from within the state. Education at UIUC
is provided through the university's twenty-one colleges and schools. As
a comprehensive graduate and research institution, the UIUC has many
top-ranked educational programs, including accounting, education, en-
gineering, music, and psychology.

The UIUC Library is one of the largest state university libraries in the
United States. The size of its collection ranks third among all U.S. aca-
demic libraries. The collection consists of more than seven million
volumes and eleven million items, with subscriptions to over ninety-four
thousand serial titles. It is housed in the main library bookstacks and in
more than thirty-five departmental libraries, area studies centers, and
special collections. The total library budget for 1986/1987 surpassed
$15.3 million, and the staff numbered 547.

Philosophy and Strategy for Information Services

Automation of the UIUC Library began in the early 1970s and has evolved
in ways that reflect the library’s unique nature while supporting the
multifaceted needs of both public and academic libraries throughout the
state. This philosophy of cooperation, which continues to guide the
development of electronic information delivery in the library, has been a
factor in the key role played by the UIUC Library in the development of
the statewide ILLINET Online catalog. This online union catalog, growing
out of initiatives at UIUC, is emerging as the culmination of interlibrary
resource-sharing efforts throughout the state. From its early beginnings
in 1978 as a shared circulation system among a handful of academic
libraries in lllinois, this system has grown into a database of over eight
million records representing materials at over eight hundred libraries of
all types across the state, with enhanced access through an expanded
command language with powerful retrieval capabilities.

The aim of integrating automation into the information-seeking patterns
of a statewide user community has been expanded within recent years
on this campus to include the crucial link between mainframe and
microcomputer capabilities. Currently, the UIUC Library is designing and
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developing distributed microcomputer workstations with interface soft-
ware intended to optimize user access to the statewide resources and
other supporting information resources, including remote bibliographic
databases.

These efforts have led to the development of a strong statewide
electronic network for resource sharing. The network fulfills two important
goals at once: an institution’s internal objective of providing efficient,
enhanced access to information while alleviating the burden of manual
circulation and technical processes and the aim of a broader educational
community to share research materials. This sharing of resources
strengthens the collections and services that each library can provide to
its user group and provides a link among these user groups.

Throughout the years, initiatives in lllinois have received dedicated
support from several key agencies—the lllinois State Library (through
funding from Library Services and Construction Acts), the lllinois Board
of Higher Education, and, more recently, contributions by individual
academic library member institutions.

Although the UIUC Library undertaking is ambitious, its practical aim
of facilitating large-scale resource sharing and access to materials is at
the core of all library service. Simply put, effective library service involves
librarians linking users to the desired information sources. Neither users
nor collections need to be tied physically to only one institution. The role
of electronic technology in this effort has been threefold: (1) to provide
faster, more efficient access to information than previously was provided
manually; (2) to increase access to information not available through a
manual system; (3) to explore and set in place innovative means of
access to disparate forms and sources of information.

Early Initiatives that Shaped Automation in lllinois

The first plan for large-scale interlibrary electronic resource sharing in
Ilinois dates back to actions taken well over a decade ago. The impetus
for this plan can be traced to two initiatives. The original call for electronic
resource sharing within the state emanated from the Library Committee
of the lllinois Board of Higher Education in 1969. It specified that the
establishment of a statewide automated network to support interlibrary
activity be investigated. With this directive in mind, in the mid-1970s, the
late Hugh C. Atkinson, then University Librarian at the UIUC Library,
proposed the implementation of the Library Computer System (LCS)
circulation system. This system, developed by IBM in the late 1960s, was
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already in place at Ohio State University, where Atkinson had previously
pioneered its installation. Combined with his unique qualities of leader-
ship, this experience equipped him well to address the lllinois challenge.
His vision inspired a pervasive enthusiasm and engendered the support
that has enabled this network to move in unprecedented directions.

The First Phase: Developing a Multicampus Circulation System

Atkinson's vision began as a local plan—the ambitious effort to automate
the management of and access to the collections of the UIUC Library. In
the mid-1970s, the UIUC Library was struggling with the myriad problems
characteristic of large research libraries. Magnified by the sheer size of
the UIUC Library, these problems made the prospect of an automated
circulation system seem attractive.

The first comprehensive step was the installation of the short-record
system known as LCS. lllinois's use of the LCS system differed from the
Ohio State installation in two important respects. First, the software was
almost entirely rewritten, partly for technical reasons. More importantly,
LCS was used at lllinois as the basis for the statewide resource-sharing
network. Initially installed at the UIUC Library in 1978, it was extended in
1980, with lllinois Board of Higher Education funding, to the library of the
University of lllinois in Chicago and then to other college and academic
libraries in the state.

Prior to the implementation of LCS, lllinois borrowers were, of neces-
sity, limited to OCLC and the microform catalogs of some of the larger
collections in the state when they needed materials not held by their local
libraries. LCS furnished many improvements, including currency of infor-
mation and increasingly broader coverage as new academic institutions
joined the network. Further, a feature crucial to successful resource
sharing—shuttle document delivery—was provided through the estab-
lishment of the Intersystems Library Delivery System.

LCS proved immensely popular among librarians in the state, but the
impact was even more dramatic at UIUC, affecting all areas of library
operations and services, as well as staff and users. Internally, LCS
functioned efficiently and successfully as the library's master shelflist, the
on-order file, and the only record of current location. The important seeds
of public acceptance of automated access to this vast collection were
sown early on. LCS terminals were available to patrons in public areas
throughout the library and large campus, and users soon grew to
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appreciate the easily remembered commands, the excellent response
time, and the degree of control the system offered over immediate
information needs. The simplicity of the command structure in LCS was
no mistake: LCS was a resounding success.

On the UIUC campus, users now enjoy a number of options for
information delivery through LCS. Books can be checked out directly by
a user at any of the one hundred public terminals in the library or from
home or office using dial-up access. Patrons can pick books up at the
library or opt to have them delivered to an office. This capability extends
to materials throughout the entire LCS network. A user on the UIUC
campus can charge directly a book from, for example, Southern lllinois
University at Carbondale. Books checked out in this manner usually are
delivered within five working days through the statewide shuttle system.
In most cases, users can renew books themselves at a terminal or through
the UIUC Library's Telephone Center, a unit set up to search the database
and renew items for patrons by telephone.

To date, among the twenty-nine libraries in the network, the UIUC
Library alone allows users such a high degree of control over their access
to the collections via LCS. Some predicted that remote charging and
renewal of materials would weaken the library’s control over timely returns
and renewals; this problem simply has never materialized. Rather, the
emphasis on the role of the library has shifted: once a vast, passive
storehouse of volumes, it has become a dynamic, easily accessible
collection of information resources for the user community. This increased
accessibility encourages an average yearly circulation of a least one
million items on the UIUC campus alone.

Today, with over eight hundred terminals online, processing an
average of fifteen thousand transactions an hour, LCS is the largest
circulation system in the country. Completing its eighth full year as a
statewide system, the LCS network represents the most extensive
automated resource-sharing enterprise in the United States. Its member-
ship now encompasses fourteen privately supported colleges and univer-
sities, thirteen state-supported universities, and two publicly supported
community colleges. The materials represented in this database now
exceed ten million titles and seventeen-and-a-half million volumes. In
fiscal year 1987/88, intercampus borrowing among LCS institutions to-
taled over 240,000 transactions.

LCS, despite its smashing success, is limited in its potential. The
limitations do not arise from LCS's original design as a single-library
circulation control system. Rather, they are the resuit of a short record for
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entries, the lack of authority control to ensure consistent use of names
and terms, and the inability to support sophisticated information retrieval
operations. LCS does not support searches by subject, keyword, or series
title, nor does it support Boolean combinations of search criteria.

The Second Phase: Enhancing the System with an Online Catalog

Clearly, LCS could not be viewed as a replacement for the card catalog,
despite its many virtues and capabilities that go well beyond those of
manual files. The problem was simple to pose but difficult to answer: How
could the virtues of LCS be preserved while its capabilities were ex-
panded or supplemented? The very question ruled out certain answers.
A separate catalog system was not acceptable, nor was a simple expan-
sion of LCS itself. Ohio State University library has expanded its single-
campus LCS system successfully to create an online public-access
catalog. However, both the major modification of the lllinois LCS software
and its installation as a statewide network militated against choosing the
same direction. The statewide dimension of LCS could not be com-
promised in seeking an alternative to the card catalog.

An early decision was that the supplementary system, which, with LCS,
eventually would form an online catalog, should be sought among existing
systems and off-the-shelf software rather than developed locally. This
decision was made on economic grounds (such internal development is
inordinately expensive), on grounds of human resources (few if any
libraries possess a cadre of individuals with the necessary expertise to
develop an acceptable major automated system), and on philosophical
grounds, relating to the potential for cooperative development and other
forms of cooperation that come with the purchase of existing systems.
The last requirement was that the purchased system should complement
LCS, not replace it. Given this decision, a link between LCS and the new
system was imperative. This link became the single most important and
difficult technical problem of this phase of development.

Specific attributes of the desired system were:

« it should be based on MARC, with full bibliographic records derived
from use of OCLC, with all standard access points, especially sub-
ject headings;

« it should allow full authority control, including a hierarchical subject
structure;

« it should be capable of being linked to the existing multicampus
LCS circulation system in such a way that the user would perceive
the two as a single comprehensive system;
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« and, most important, it should have the potential to form the basis
for a statewide union catalog.

The job of identifying suitable software for this Full Bibliographic
Record (FBR) system was undertaken by staff from the UIUC Library and
from UIUC's computer services agency—the Administrative Information
Systems and Services (AISS) organization. After a thorough examination
of several systems, they determined that the software that came the
closest to meeting all the requirements was that used by the Western
Library Network (WLN), formerly Washington Library Network. Key argu-
ments in favor of this software were that WLN had been conceived and
created within a network environment and that, within that environment,
it was a fully functioning and fully developed system.

Once the choice was made, a package of grant and local funding was
assembled late in 1979. Funds were approved by the lllinois State Library
for the purchase of the WLN software and its attendant database manage-
ment system, ADABAS, from Software AG. Additional funding from univer-
sity and other local resources was secured for the mounting of the
software on university computers, the generation of the database, the
construction of the link between LCS and FBR, and the purchase of
additional hardware and telecommunications equipment. The essential
condition of the grant from the state library was that the money be used
to research and to demonstrate the feasibility of a statewide union
catalog. To this end, the UIUC Library sought and won the collaboration
of the River Bend (lllinois) Library System. This association provided an
opportunity to show the practicality of cooperative bibliographic control
between libraries of different kinds that also are separated geographi-
cally. The River Bend staff were also invaluable in helping to arrive at
design specifications suited to the special needs of public libraries and
in evaluating the project from that perspective.

The next three years brought several challenges in the implementation
of the FBR system and the construction of the initial shared bibliographic
database of the UIUC Library and the River Bend Library System records.
The next formidable phase was to create the link between the full biblio-
graphic records and the circulation records. The idea was that a catalog
search should yield, not only bibliographic information, but also an
indication of the availability of the sought item and the means to gain
access to it. This was the important distinction between the online catalog
and all of its predecessors. Technically, it was important that both sys-
tems be accessible from the same terminal and, while maintaining their
separate software identity, appear to the user simply as different aspects
of a unified system.
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The online catalog has been completely operational on the UIUC
campus since 1984. Many aspects of the catalog and its implementation
were described in detail in Information Technology and Librariesin 1985,

Involvement of Users and Staff in Planning and Implementation

A crucial factor in the success of the enhanced system was the involve-
ment of users and library staff at all stages. From the beginning, the online
catalog project was planned to reflect all views of all components of the
UIUC Library and the River Bend Library System. To this end, a large
committee of representatives from all "public” and “technical” service
units of the library was established. This Policy and Implementation
Committee met monthly with colleagues at River Bend, using a con-
ference telephone. The committee also was divided into a number of
subcommittees to deal with such topics as terminals, priorities, content
of databases, and screen displays. A complementary committee on
technical matters composed of library faculty and computer center staff
also was established. The whole process was monitored by a steering
committee consisting of senior library staff (including the University
Librarian) and senior computing center staff. Once the project became a
reality, a considerable contribution was made by the User Education
Committee, which devised and conducted training sessions for staff and
wrote and disseminated printed materials, ranging from fliers to a detailed
reference manual.

In the four years since the online catalog was installed on campus, the
committee structure within the library has undergone several changes
aimed at integrating this function firmly into the overall administrative and
committee structure of the library. The ad hoc Policy and Implementation
and User Education committees have been disbanded, while the steering
committee has been retained. In place of the initial structure used during
the catalog’s implementation, two coordinating positions have been es-
tablished—Online Catalog Coordinator for User Services and Online
Catalog Coordinator for Operations and Development. In addition, two
standing committees have been established to assist in ongoing user,
technical, and policy development issues both within the library and in
the UIUC campus community—the Library Online Catalog Advisory Com-
mittee and the Online Catalog Technical Committee.

The evolution in committee structure reflects the transition from the
early planning and development stages, where substantial involvement
was necessary, to a more stable operational environment, where online
catalog activities are now integrated into ongoing policy and operations.
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The Third Phase: Expanding to a Statewide Online Catalog

In 1985, a project was begun to expand the catalog database for the UIUC
Library and the River Bend Library System to create a statewide union
catalog to include the holdings of every OCLC ILLINET (lllinois Library
and Information Network) library in the state. The ILLINET organization
has brokered OCLC services for libraries in the state since the mid-
1970s. This statewide online catalog, named ILLINET Online, is now fully
operational, with records for new titles being loaded weekly. The ret-
rospective loading of records from OCLC continues, with completion
scheduled in March 1989. It is expected that the database then will
represent over thirteen million holdings associated with over four million
unique titles from over eight hundred libraries of all types—academic,
special, public, research, school, and regional library systems.

The project has involved several major efforts:

« developing procedures for the ongoing database processing of all
the OCLC cataloging records for the OCLC ILLINET libraries;

« loading retrospective OCLC archive tapes from the ILLINET
libraries;

« enhancement of "scoping”—a WLN software feature that enables
searching by selected libraries or geographic groups of libraries
across the state;

« expanding and upgrading the telecommunications and terminal net-
work that supports access to the database;

« expanding LCS’s existing governance and financial structure to
include ongoing support for the FBR system.

By late August 1988, with the statewide database load over halfway
completed, ILLINET Online contained over 3.4 million bibliographic rec-
ords, of which 2 million could be linked with circulation information, and
an online Library of Congress-based authority file of over 5.7 million
headings. The catalog can be scoped over fifty different ways; for in-
stance, records can be retrieved from (1) an individual LCS institution (2)
LCS institutions as a group, (3) each of the eighteen ILLINET regional
library systems, (4) the lllinois Research and Reference Centers, (5) the
Center for Research Libraries, or (6) the entire state. In particular, the
system’s ability to perform keyword searching over title and corporate
author fields provides access capabilities not present in OCLC. For
public-service and interlibrary loan staff, the sophisticated retrieval fea-
tures of ILLINET Online play an important role in citation verification and
location of materials.
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The UIUC Library then had a fully operational online catalog with three
components: LCS (short bibliographic records for complete inventory
control and circulation functions), FBR (full MARC records and Library of
Congress authority file plus powerful searching capabilities), and links
between each full bibliographic record and its associated LCS record.
Access by the public is through a user-friendly interface developed
locally. In essence, the success of this pilot project for the UIUC Library
meant that each library in the LCS network could adopt this model of
online catalog. The pilot project’s success for the River Bend Library
system—a public library system not using LCS for circulation—meant that
the FBR component, based on WLN software, could be adopted in a
public library for use as a union catalog. Since the online public access
catalog promised by OCLC had not yet come to fruition, the libraries in
the state that were using OCLC for cataloging were especially happy to
take advantage of the ILLINET Online union catalog, with its access points
that offered the much-needed option of searching by subject.

Role of Committees for Statewide Expansion

In each stage of automation atthe UIUC Library, committees were created
to handle issues of policy, finance, and implementation and to facilitate
communication internally between library units, as well as externally
between the library and the University of lllinois computing staff and the
campuses of the University of lllinois. This committee structure has
undergone dramatic changes as ILLINET Online has evolved from a
single-campus circulation system into a statewide online catalog.

To ensure that diverse user needs were met during the development
of ILLINET Online, the lllinois State Library appointed a statewide Online
Catalog Advisory Committee. This twelve-member committee, repre-
senting all types of libraries, reviewed and approved technical specifica-
tions and addressed a myriad of issues from quality control to funding. In
addition, members of online catalog committees at the UIUC Library
assisted throughout the process in various capacities, compiling reports
and writing programming specifications with members of the AISS
organization.

Experience with the two systems that each were implemented first at
the University of Illinois and then extended statewide revealed several
prerequisites to success.

» The planning and development stages and the later operational
form require different organizational structures.
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» Substantive input on the statewide planning committees from mem-
bers of the campus library committees that already have experience
with the implementation and use of the system is essential.

« Involvement and education of library staff and users are vital and
should be planned for in the same way as technical implementation.

The implementation of the ILLINET Online project is described in detail
in the forthcoming proceedings of the Twenty-fourth Annual Clinic on
Library Applications of Data Processing.?

The Budget and Financial Planning Process

For almost a decade, from 1978 through 1987, funding to support this
massive project through its various phases has been provided in the form
of grants and nonrecurring monies from a number of agencies: the Illinois
State Library, the lllinois Board of Higher Education (IBHE), and the
University of lllinois. Details are given in a recent article describing the
history of ILLINET Online. In 1987, a budget and funding package was
proposed that began to address the question of future network develop-
ment and sought to involve the LCS member libraries in the financial
support of the network. Table 6.1 shows the proposed plan for funding
ILLINET Online for the next five years. It is anticipated that LCS member-
ship may increase from twenty-nine to as many as forty-five libraries
during this period. Itis hoped that the combination of more members and
slightly increased member assessments will stabilize member contribu-
tions and support for the network.

Although the actual funding support from the lllinois Board of Higher
Education and the lllinois State Library did not reach its anticipated goal
for fiscal 1988, commitments for fiscal 1989, totaling nearly $1.8 million,
are firmly in place. As ILLINET Online moves closer to being an opera-
tional statewide resource-sharing network, its benefits for the entire user
community are clearly evident, strong arguments in favor of firm continu-
ing support from these agencies.

Network Support for a Statewide Database

This ambitious project has been supported by a telecommunications
network, which itself has undergone considerable restructuring recently.
Since equipment and software are integral components in the operation
of any network, a brief overview of the structure of the ILLINET Online
network in the campus and the larger statewide environment may be
helpful.
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Table6.1 Budget Plan for Sources of Funding for ILLINET Online
{in thousands of dollars)

Fiscal Year

1994
Funding Source 1988 1989 1990 1991 1992 1993 and after

IBHE $150 $800 $1,100 $1,200 $1,000 $800 $700
State Library 300 431 431 431 431 431 431
User libraries 383 569 669 769 819 819 869

Total $833 $1,800 $2,200 $2,400 $2,250 $2,050 $2,000

Computing resources for administrative data within the University of
lilinois are provided by AISS through the Administrative Computer Net-
work (ACN), which is shared by the Urbana and Chicago campuses. This
network is generally accessible to staff and faculty of the university. The
administrative network supports a number of online systems, such as
administrative database applications and the ILLINET Online catalog.
Other services include file-transfer facilities and electronic mail. The mail
service uses IBM’s PROFS office automation system and provides access
to BITNET.

ILLINET Online is supported by an IBM 3081 GX mainframe computer
located on the University of lllinois at Chicago campus. The telecommu-
nications network that supports communication between the mainframe
and terminals across the state includes central nodes (front-end proces-
sors) in Chicago and Urbana. A diagram of the ILLINET Online telecom-
munications network is shown in Figure 6.1. The network structure imple-
mented by AISS is based on the IBM Corporation's System Network
Architecture (SNA) using the Synchronous Data Link Communications
(SDLC) protocol. The SNA/SDLC architecture enables all types of ad-
ministrative users to obtain direct access to a number of applications and
databases, regardless of their location or specific access methods. The
two most widely used terminal protocols supported on this network are
for IBM 3270 terminals and asynchronous ASCII terminals.

The SNA/SDLC network was implemented by AISS during 1988.
Primary internal considerations in the decision to adopt this architecture
were that SNA/SDLC enabled centralized management and control of the
existing IBM-based network, assured consistently speedy response time,
and facilitated administrative analysis and evaluation of network perform-
ance. This architecture also allows access to multiple computing facilities
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Figure 6.1 ILLINET Online network.

within the network, as well as connections to other SNA networks of
special interest to the ILLINET Online community. During the first half of
1989, the network will be testing the feasibility of using ILLINET Online as
a gateway to other services through the 1BM Information Network (lIN),
particularly to subscription services for serials, such as Faxon Linx and
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Baker & Taylor, and to commercial bibliographic databases, such as
those available through BRS and DIALOG.

Elsewhere on the University of lllinois campus, ILLINET Online is
available through dial-up access, LOCALNET (a campus academic com-
puting network), ADN (the University of Illinois at Chicago Administrative
Data Network), and from PLATO terminals used primarily for computer-
assisted instruction. Users of UIUCNET (a campus fiber-optics network
that utilizes the TCP/IP protocol) also have access to the online catalog
through asynchronous links between the two networks. AISS also is
moving toward connections with networks at other LCS institutions.

Linking the ILLINET Online network to non-SNA networks is an impor-
tant issue for future development. Of primary interest to libraries is the
Open Systems Interconnection (OSI) network architecture, the standard
family of protocols used in the Linked Systems Project endeavor for
libraries.

User Interfaces and the Role of Microcomputefs

Microcomputer workstations play a major role in the UIUC Library’s online
systems. They are used to facilitate user access to the central systems,
to distribute the processing load away from central functions, to provide
a gateway function to external, complementary databases, and to furnish
access to bibliographic, referral, and directory information stored in
microcomputer hard disk and optical-disk files. The effective utilization of
microcomputers is made easier in the Illinois setting because ILLINET
Online employs microcomputers as public-access terminals.

The User Interface for ILLINET Online

How the catalog information would be presented to the user was a critical
area in the development of ILLINET Online. LCS and WLN use different
command languages. Forcing users to learn both could have caused
confusion and frustration. Instead, the library commissioned an inte-
grated user interface for an inexpensive microcomputer. Written by C. C.
Cheng, a professor of linguistics at UIUC, the interface builds search
queries in the command-mode language of the two systems by prompting
the user for input in clear, natural English. This menu-driven system
presents the user with a range of options that allow basic searching of
both systems using author, title, subject, author/title combinations, and
call-number search capabilities—these being the most commonly used
commands. The interface program runs on IBM PCs at a majority of public
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Figure 6.2 Monthly catalog transactions per terminal by type of public access terminal.

service locations throughout the library system. The interface employs
some expert system techniques that mimic the actions of a reference
librarian—particularly in the subject searching process—to navigate
users through search sessions. If a search results in too many matches,
the user is prompted for additional terms to narrow the results. Searches
for subject headings that do not find a match can be expanded to search
titles for the same terms; alternate subject headings identified in this way
then can be extracted and used as the basis for further searches. The
interface maneuvers the user between the catalog and circulation and
provides access first to local holdings and then, if desired, to the
statewide database. The interface program distributes the processing by
refining the search request at the microcomputer level, thereby limiting
the number of transactions with the mainframe computer as the interface
formulates the search arguments.

This user interface to the catalog has proven its popularity and has
been adapted for use by all of the LCS institutions and each of the ILLINET
Regional Library System headquarters offices. About three times as many
transactions occur per terminal on terminals on which the interface runs
(IBM PCs) as on ASCII or “dumb” terminals, which require knowledge of
commands in order to search both systems. Figure 6.2 shows per terminal
transaction volumes from 1981 to 1986 at both ASCII terminals and public
PCs in the library's “Public Information Desk” area. Users are “voting with
their feet;" the results of that vote are very clear. It is not uncommon for
students and faculty to queue up to use interface terminals, while an
adjacent command-language ASCII terminal remains unused.
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Microcomputers Used as Public-Service Workstations

Different interfaces are appropriate for different classes of use. The UIUC
Library has developed customized interface and retrieval software to
maximize retrieval capabilities for public-service staff and to facilitate
user access to periodical information databases. Desktop personal com-
puters with faster processors and larger, faster disks have made complex
library database applications much easier to implement. Figure 6.3
ilustrates the possibilities for enhanced access offered by microcom-
puter interface software.

The library utilizes microcomputers at public service points to expedite
reference work and provide expanded access to information resources
for library staff. These workstations employ intelligent gateway software
to provide access to multiple, discrete information sources, both remote
and local. Figure 6.4 shows the opening menu for ILLINOIS SEARCH AID,
a software package used primarily by public-service staff at patron
contact points. This menu details the various weapons in the reference
librarian's arsenal. SEARCH AID is used to access ILLINET Online,
remote database vendors, remote bibliographic utilities, local databases
stored on the microcomputer’s hard disk (via the Reference Information
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Figure 6.4 Search options for public-service staff.

module), and the campus computing center for BITNET and electronic
mail.

SEARCH AID offers a number of features to facilitate the searching
process and provide enhanced access to information.

» Search strategies can be prepared, edited, and stored offline. Some
checking for errors in command strings is performed.

« Strategies entered offline can be uploaded and executed.

« Logging on to remote systems is done automatically, and
passwords are masked for security.

+ Function keys control selective downloading and printing of search
results.

« Search results can be saved for later printing.

The software allows the user to type ahead and contains several
features to facilitate searching of the online catalog by combining and/or
executing several command strings sequentially. SEARCH AID can
search and display files created on word processors and allows simul-
taneous connections to a database vendor and the online catalog.

Figure 6.5 shows the menu of local data files stored on the micro-
computer’s hard disk and accessible under the Reference Information
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Figure 6.5 Search optiens within the Reference Information module of SEARCH AID.

module in the opening SEARCH AID menu. These files, in this example
from the Engineering Library, are generated locally. They are searched
through locally developed database management software that features
keyword searching and browsing capabilities. These databases comple-
ment or expand on information available in the online catalog. For ex-
ample, the records in the Institute of Electrical and Electronic Engineers
(IEEE) Collection file have been downloaded from ILLINET Online to allow
more detailed searching than is possible in the online catalog.

Software to extend and distribute these enhanced information retrieval
functions to library users via campus electronic networks is being devel-
oped. The UIUC Beckman Institute Library, which opened in January
1989, is centered around a networked approach to library service, featur-
ing accessibility to the type of customized local data files described
above, facilitated end-user access to remote bibliographic databases,
and a communications and bulletin board function. Figure 6.6 shows the
library function menu for networked Beckman Institute researchers. In this
environment, a journal table of contents service and new title listings can
be customized to the individual researcher and delivered to his or her
networked terminal.
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Figure 6.6 Search options for networked library service for the Beckman Institute.

Enhanced Access to Periadical Literature

Users of online catalogs exhibit overwhelming enthusiasm for the tech-
nology and general satisfaction with search results. However, transaction
log analyses show that even satisfied catalog users are not necessarily
performing effective and successful searches. Formal user studies of
online catalogs have revealed that users experience serious difficulty with
subject searching and that they expect online systems to provide
enhanced access to a broader range of library materials, particularly
periodicals. Access to information about individual articles in periodicals
has been identified as an important focus of development in academic
library automation efforts. The technology currently permits several ap-
proaches to providing end-user or direct patron access to periodical
information. Computer-searchable periodical indexes are being made
available as a component of online catalogs, on optical disks, in local
stand-alone retrieval systems, and through services that allow end users
to search remote databases. The UIUC Library is committed to exploring
various techniques for providing enhanced access to periodical litera-
ture.
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Optical-Disk Systems

CD-ROM technology offers access to bibliographic databases from
microcomputer workstations without connect-time costs, telecommunica-
tion fees, and printing charges. The UIUC Library has used part of a
computing fee levied on students to purchase a wide range of CD-ROM
products. This fixed-cost searching technology has caused a great deal
of excitement and interest, but there are concerns about the aggregate
cost of subscriptions and the lack of standardization among what are
presently single-workstation systems. Furthermore, because of existing
limitations in database size and retrieval software, the large scientific
databases do not lend themselves to this solution. For these reasons,
libraries are investigating complementary means of providing networked
end-user access to periodical databases. This can be done through
gateway software linking users to remote “information supermarkets”
(such as DIALOG or BRS) or by loading periodical databases into online
catalogs or into separate, parallel local retrieval systems.

Search Software for End Users
The UIUC Library has developed an extension to the ILLINET Online
interface that allows simplified end-user searching of remote periodical-
information databases residing on commercial vendor systems. While
libraries have provided online access to periodical databases since the
late 1960s, until recently direct interaction with these systems usually has
been the exclusive province of trained librarians functioning as inter-
mediaries. The role of the end user has been to supply information for
formulating and modifying the search strategy and to interact with the
intermediary searcher. In the past several years, however, the number of
libraries offering direct patron searching of bibliographic databases has
grown dramatically. To a large extent, this change has been driven by the
technology. Libraries and information centers have instituted formal train-
ing programs for patrons and established walk-in search services to
support end users, often using the less expensive after-hours services.
Studies of the direct end-user searching of online catalogs, remote
bibliographic databases, and optical-disk retrieval systems show that

« users are enthusiastic about performing searches on easy-to-use,
quickly learned, inexpensive search systems;

« the searches that they perform themselves often are not as effective
as those performed through intermediaries;

« search strategy formulation is the most troublesome problem for end
users;
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+ end users have considerable difficulty with Boolean logic;

+ end-user search services demand a significant investment of library
staff time in training and assistance; and

« end users resist formal training sessions and the use of printed in-
structions, preferring computer-aided instruction and direct one-on-
one instructions from library staff or peers.

Understandably, one of the most active areas of development in end-user
information technology has been in search-assistance software, or front-
end interfaces, intended to help end users access bibliographic data-
bases. Numerous laboratory systems and commercial products have
been reported.?

Because of inadequacies in the search engines of the commercial
packages and a desire to link local and remote information resources
within a single user interface, the UIUC Library undertook the project of
developing customized microcomputer interface software for end-user
searching of remote databases. This effort has produced an enhanced
microcomputer interface that permits searches of periodical databases
to be performed as a search option within the local online catalog. From
a public terminal linked to the online catalog, users may search for
periodical information and then link search results with local holdings and
availability information. This “one-stop-shopping” approach provides
library users with an online catalog that supports access to multiple
information resources from a single terminal and includes information on
individual articles within periodicals.

The interface software features include:

» conversational guided assistance and suggestive prompts in search
strategy formulation;

- offline preparation and storage of search strategies;

+ term selection from customized thesaurus term displays;

« software formulation of Boolean statements;

+ automatic truncation of terms and stopword removal;

+ replacement of user-entered terms with terms from a predefined sub-
stitution table;

« uploading of strategy and ranking of resultant search set
combinations;

+ software modification of a search strategy, including limiting results
to titles and controlled descriptors and using sophisticated search
proximity operations, to optimize results;
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Figure 6.7 Screen from a sample end-user search: starting from a sample title.

- dynamic modification of a search strategy based on user feedback;
and

« selective downloading and printing of citations and search history.

This expert system software approach incorporates search techniques
employed by trained searchers and seeks to expedite the search process
for end users. The user is guided through the search process by a series
of menus, suggestive prompts, and software manipulations that construct
and modify the search strategy. Figures 6.7 and 6.8 show screens from
a sample search as it is being constructed. Based on the “concept terms”
entered here by the user, the software will generate a sequence of
searches on the remote database. For instance, if the ERIC database is
being searched on DIALOG, the central concept is used first as a search
term by itself; if less than forty references are found, the most recent
twenty-five are downloaded for the user. If more references are found, the
search is refined; subsidiary concepts are combined successively with
the key concept (using a Boolean “and”), and the combination producing
the largest set of references is chosen. If further refinement is needed to
reduce the number of references to fifty or fewer, the software will try
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Figure 6.8 Screen from a sample end-user search: establishing the central concept.

limiting the search to certain fields, such as the title or description of an
article, and then try constraining the concept phrases to be found in close
proximity to each other. The interface software controls the search
process, minimizing connect time and limiting the number of references
printed to twenty-five per search session, although many users perform
multiple searches. This essentially fixes or places a ceiling on the cost of
the search service. (The issue of search costs and the provision of
fixed-cost access to bibliographic databases remains a serious concern
in academic libraries.)

The enhanced interface is being used at several departmental librar-
ies; over sixteen hundred end-user searches were performed in 1988.
User questionnaires and transaction log analysis reveal that the system
is regarded very favorably by users; it is rated as easy and effective to
use.

The development and testing of the interface have provided some
insights into interface design issues and needs.’ Clearly, the interface
plays a particularly critical role in effective end-user searching of biblio-
graphic databases. This has ramifications for online catalogs, biblio-
graphic services, and optical-disk systems.
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Summary and Future Focus

The goal of providing improved access to library materials has been the
cornerstone of the development of all electronic information systems at
the University of lllinois at Urbana-Champaign. With the installation of
LCS, the library’s online circulation system, the user immediately bene-
fited through improved access to library resources. Creating the
statewide online catalog improved access to materials for library patrons
throughout the state. Within the LCS colleges and universities, a quarter
of a million volumes per year are shared through intercampus borrowing.

Providing effective access to library materials and complementary
bibliographic databases is of paramount concern to academic libraries.
Studies of end-user searches emphasize the importance of the user
interface in effective information retrieval from databases. The develop-
ment of a microcomputer-based interface that facilitates user access to
ILLINET Online and an extension of this interface that provides access to
periodical databases residing with remote commercial vendors are just
a start. At the University of lllinois at Urbana-Champaign Library, improv-
ing access to periodical information—in particular, the role of microcom-
puter interface software in providing this enhanced access—will continue
as a primary focus.
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ponsored by the Church of Jesus Christ of Latter-day Saints
(familiar to many as “Mormons"), Brigham Young University
is located in Provo, Utah, a community with a population of
about eighty thousand, approximately forty-five miles south
of Salt Lake City. With twenty-seven thousand under-
graduates and about two thousand graduate and profes-
sional students, it is the nation's largest church-related
university. In addition to very good law and business schools, the
university's most popular or prominent programs are in languages, edu-
cation, engineering, communications, and fine arts. The meticulously
maintained campus, nestled at the foot of the Wasatch Mountains, is
regarded as one of the most attractive in the country. In recent years, the
Provo area's economy has gained a respectable sector in technology
development and manufacturing.

Although in operation since only 1973, Brigham Young University's
J. Reuben Clark Law School and Law Library have assumed national
leadership in applying automation to legal education and law library
processes. This achievement has been driven more by necessity than by
a quest for prominence: except for the nearby University of Utah College
of Law, the nearest law school is over five hundred miles away and the
nearest law library of comparable size is seven hundred miles away. This
geographic isolation both stimulates the need for communication and
resource sharing and fosters a spirit of independence in forming technol-
ogy strategies. Other factors, too, have contributed to the unusual
strength of technology application at BYU's law school: several BYU law
professors possess both the skill and the interest to help develop com-
puter-assisted law practice systems and classroom projects; the law
school is located in an area that has become a hotbed of software
development—WordPerfect and Novell headquarters are only minutes
away; the law school student body has exceptionally high academic
credentials and strong computer backgrounds; and the staff of the law
library has been able to achieve significant economies and service
upgrades through automation.

BYU law school is served by its own local, integrated computing
facilities, which are linked to other campus facilities as shown in Figure
7.1. All faculty, librarians, and other full-time staff have terminals or
personal computers in their offices. They all have access to the school’s
Digital VAX 11/750; many also are linked to a local area network. Through
the local area networks, users have access to file servers, shared printing,
and other university local area networks through the campus broadband.
Data switches in the law school and elsewhere on campus also provide
asynchronous terminal access to campus computing facilities, such as
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Figure 7.1 Linked computer networks at the J. Reubsen Clark Law School.

the online catalog in the main campus library, the VAX 8600 in the
engineering building that supports statistical packages and other
software for science and engineering applications, and the university’s
administrative computer system.

About three dozen IBM or IBM-compatible personal computers in the
law library are used heavily by the 450 law students during the school
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year. These computers are linked in a local area network for access to
shared printers, software, and databases. A network of Macintosh com-
puters was added recently, providing sophisticated publishing and
graphics capability for students, faculty, and staff. All of these personal
computers can connect to the university's facilities over the campus
broadband network and to the VAX 11/750, the focus of the law school’s
computing services.

The law library has fully automated and integrated its cataloging,
acquisitions, serials management, public catalog, circulation, fiscal con-
trol, inventory control, security, photocopy and printer accounting, and
most reference and interlibrary loan functions. The library also provides
distributed and remote access to huge local and national databases.
Retrospective conversion of the substantial collection, which now num-
bers 315,000 volumes, was completed in 1982 without the aid of special
funding or staffing.

As a direct benefit from these capabilities, the law library has effec-
tively eliminated backlogs in cataloging, acquisitions, and serials man-
agement, despite an increase in the rate of acquisitions. Since 1976,
when library automation began in earnest, the library has voluntarily
reduced its full-time staff from twenty to thirteen. Some of this reduction
resulted directly from automation, and all of it was made more manage-
able by automation. For library users, automation has meant that new
books are on the shelf faster, new journal issues and bindery items are
tracked more efficiently, the collection bibliographics can be searched
faster and with greater accuracy, and interlibrary loan is much more
responsive. With the efficiencies of word processing readily available, law
students can spend more time in substantive studying, writing, and
editing. Their intensive training in legal-research databases has made
them more attractive to prospective employers.

Philosophical Commitments as Bases for Strategies

While the automation of the BYU law library has been evolutionary and
many plans have been revised along the way, certain philosophical
commitments have remained constant. These have been the bases for
long-term strategies, which are still intact even after heady breakthroughs
in computer capabilities and the rise of new technologies directly relevant
to libraries.

The philosophies that animate an academic library are perhaps so
obvious or self-understood that they are seldom, if ever, articulated. But
they are the foundation of technology strategies and therefore must be
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dusted off and examined. One basic philosophical commitment of the
BYU law library is to gain access to or actually obtain as many information
resources as possible that pertain to the mission of the law school.
Another commitment is to provide access to these resources as broadly
and easily as possible, at least for the specific constituencies of the law
school. These constituencies are very diverse and extend well beyond
the university community itself; for example, the law library serves, not
only students and faculty in.the law school and elsewhere at BYU, but
also law school alumni, lawyers who are members of the sponsoring
church, and, indeed, the public generally. A more inward-looking
philosophical commitment, relating to the way a library is administered,
is to reduce as much as possible the tedium and error incidence of labor-
intensive library work in order to improve the quality of both workers' lives
and library operations. An obvious corollary of all of these is to accom-
plish them at the lowest possible cost.

Deriving strategies for electronic information from these philosophies
follows more or less naturally, but not without some serious tests of the
philosophies along the way. For instance, if we really are committed to
obtaining all the pertinent information resources, are we ready to accept
them in some form other than print? Librarians and users alike have
occasionally rejected an information technology such as microforms,
even when it was the only available format for certain resources. Similar
inconveniences are attached to electronic information. For example, a
number of law librarians have refused to subscribe to a periodicals index
on CD-ROM, with its swift and comprehensive searching, because its cost
is several times that of its print counterpart. For the most part, however,
forming strategies for introducing electronic information into a campus
library is characterized by eagerness rather than restraint. Electronic
information promises direct and dramatic progress toward the philosophi-
cal objectives: more resources, better access, and efficient management.
Cost is often a sobering consideration, but, in many automation applica-
tions, it is possible actually to reduce normal expenditures and, in others,
to improve the value obtained.

Academic libraries, and perhaps law school libraries more than most,
typically divide their electronic information strategies into two distinct
efforts: one directed toward obtaining access to electronic information
resources available commercially or from outside the institution, perhaps
through library networks; the other toward developing local or internal
capability to access and distribute those resources. The development of
internal capabilities is also important for performing a multitude of library
management tasks, all of which ultimately affect user services. In candor,
however, it must be conceded that progress in these efforts depends less
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on pursuing strategies of preconceived stages and schedules than on
opportunistic funding, serendipitous technology developments, and
pragmatic compromise.

Automation at the BYU Law Library

This pragmatic approach is amply illustrated in this brief history of
automation at the BYU law library. If a single motive has guided the efforts
to bring electronic information sources into the law library and then to
develop the internal capability to manage and distribute those resources,
it has been the desire to reduce complexity—to provide access for the
user to all the library's electronic information through a single terminal,
with facile transition between databases and systems, and to support this
access with reliable, swift, convenient communications and printing
capability. The goal has not yet been achieved, but it is now well within
sight.

Bringing in the Outside Electronic Information

The principal electronic information resources sought by any law school
library are the huge, full-text, interactive databases consisting of judicial
opinions, state and federal statutes, administrative materials, and
scholarly literature. Only two vendors offer this resource. In a very general
sense, there is much parity in their data and their search modes, but the
competition between them is brisk, and most law school libraries sub-
scribe to both.

The first of these was LEXIS, which was introduced commercially in
1973 by its owner, Mead Data Central, initially among large New York law
firms. It quickly became apparent to both the vendor and the law schools
that the dramatic changes in legal research portended by this facility
needed attention in legal education curricula.’ The BYU law library was
an early adherent to this view and subscribed to LEXIS in 1976. Access
to the database was from a dedicated terminal through a direct-line
dial-up connection. Soon minimal competency in computer-assisted legal
research on LEXIS was required of all BYU law students.

Getting a later start, the rival West Publishing Co., America's largest
publisher of printed legal materials, committed itself to a similar system
in 1973, introducing a somewhat incomplete database and system in
1975. An extensively and successfully redesigned service was offered in
1980. That same year, the BYU law library subscribed to WESTLAW,
becoming one of the first law school libraries to provide both databases.
BYU law students were required to be trained on both systems. Now over



148 / Libraries and Electronic Information

90 percent of the 175 American law school libraries subscribe to both
systems, and mandatory training for law students on both systems is
clearly the trend.2

The annual charges are about $25,000 each for the comprehensive
LEXIS and WESTLAW law school subscriptions, permitting unlimited
usage of the services. Despite the expense, the services have become
an indispensable resource for law libraries and legal education: both
LEXIS and WESTLAW do more than train law students to function comfort-
ably in private law practice; they are crucial supports for law faculty and
student scholarly research. Moreover, numerous related or derivative
databases are available through these subscriptions, including NEXIS
and DIALOG, either as part of the subscriptions or on a fee-for-use basis,
and these, too, enrich the law library's holdings of electronic information.

At first, the BYU law library provided these services exclusively
through dedicated terminals in communication with the remote data-
bases. It became apparent early that, while a single terminal located near
a reference librarian who taught computer-assisted legal research to
large numbers of law students served an educational function, it did not
foster an ambience conducive to schaolarly research. As a consequence,
the law library sought ways to distribute LEXIS and WESTLAW directly to
terminals in faculty offices without incurring the expense of buying more
subscriptions and more dedicated terminals. The vendors, however, who
based subscription rates for law schools on flat fees with little or no profit,
worried that distributed access would vastly increase faculty use and
slow response time for commercial customers. They were also reluctant
to expose newer users to noncustomized keyboards.

A breakthrough occurred in 1982, when BYU's law school equipped
itself with the VAX 11/750 and installed terminals in all faculty offices.
Using the asynchronous Develcon data switch attached to the VAX and
a program developed at the law school and taking advantage of the
willingness of West Publishing Co. to participate in the experiment, the
library made WESTLAW accessible in every law faculty office. The num-
ber of simultaneous users that the system could accommodate was still
limited; the program selected communication links on a single, multi-
plexed line, assigned available passwords, and signaled when all
passwords were being used. Both vendors since have extended similar
arrangements for access through nondedicated terminals to all their
users. LEXIS has been available at BYU law school on a distributed basis
since the spring of 1989.

Now fully committed to the proposition that student training is the key
to commercial acceptance, both vendors offer substantial training assis-
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tance at law schools. Most impressive are the so-called TLCs—temporary
learning centers. One or more times during the school year, at the
convenience of the law school, each vendor delivers several additional
terminals and connects them to the home database. Training is con-
ducted with groups of law students clustered at these terminals, either by
the standard law librarian trainers, student trainers, or company trainers
or by combinations of all three. TLCs, which were in place in the BYU law
library for six months of the eight-month 1987/88 school year, are
provided by the vendors at no charge. TLCs are now evolving into PLCs
(permanent learning centers), which require some investment by the law
schools 3 '

Lurking beneath the grand strategy of bringing full-text databases into
the law library are troublesome tactical considerations relating to the
virtues of full text as a research medium. The theoretical advantage of
searching full-text data with Boolean techniques (the ability to sharpen
searches through combinations of search instructions) is the possibility
of swiftly sweeping through the entire universe of that data, from every
rational perspective, to extract all relevant information. In practice, how-
ever, the variable skills and knowledge of searchers and the inevitable
inconsistency of terminology in the databases have led to search results
falling far short of the theoretical possibilities. In the common task of
'searching for judicial opinions, electronic full-text searches often yield no
more relevant cases than do manual searches, and the lists of particular
cases retrieved by the two methods are often disturbingly different.
Lawyers, who already tend to be paranoid in their competitive profes-
sional environment, constantly confront the specter of more and better
undiscovered authorities awaiting only the command of a more percep-
tive researcher. Law students, of course, are instantly tuned in to that
culture.* A

Despite the unresolved intellectual challenges of full-text searching,
full-text databases do offer some important mechanical advantages. For
libraries always seeking new economies, such databases make it pos-
sible to eliminate some print holdings and subscriptions, at least of titles
not in heavy demand. Retrieval and display are often more efficient.
Downloading of data to local systems, for further searching, manipulation,
or cut-and-paste publication or class preparation projects, is a popular
capability, especially with so much legal data already in the public
domain.

In addition to LEXIS and WESTLAW, other publishers of legal materials
occasionally have attempted to offer full-text databases. The necessity or
appeal of these offerings is considerably less in the law schools than it is
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in private law firms, corporate law libraries, or government agency legal
offices, and some of these services have not survived in the legal
education market.

The greatest interest currently centers on possible uses for CD-ROM
(compact disk) and videodisk in law libraries. Vendors are busy deter-
mining what information resources can be offered advantageously in
these media at prices attractive to law school and other law libraries.
Several training programs for lawyers and law students have been
produced. Two vendors of legal periodicals indexes offer CD-ROM as a
companion to their print publications, supplying monthly updated re-
placements for the disks and using dedicated hardware. The searching
and printing capabilities of these installations are so powerfully attractive
to users that some law librarians feel compelled to subscribe despite their
reservations about the extraordinary cost. The BYU law library subscribed
to the first such service, then quickly switched to a competitor who
introduced a much less expensive service a year later.

Several considerations surround the strategic objective of expanding
library resources electronically. Providers may price new databases
exorbitantly in order to recover their development costs quickly. Because
prices tend to come down as customer lists grow or competitors appear
on the scene, the impulse to be the “first on the block” with a new
database should be tempered. Also, some new electronic services re-
quire investment in hardware but simply will not survive; again, restraint
is counseled. On the other hand, if a new offering genuinely will enhance
the law library resources and has good backing, earlier acquisition is
better than later. And if the new service can be provided through
hardware already on hand, so much the better.

A persistent issue is whether a print resource duplicated by an
electronic service should be discontinued (most are in serial form). The
answer often depends on how many users can be accommodated by the
electronic service compared to the printed volumes or, at least, on
whether adequate access is available electronically. The issue is further
complicated by the facts that books never "go down” and that, once
purchased and delivered, the availability of books is never subject to the
commercial success and survival of their publishers, whereas electronic
media are at the mercy of their vendors’ fortunes. Virtually no cancella-
tions of print subscriptions have occurred at the BYU law library; high use
usually has required the broader availability of the print versions.

A special category of electronic information resources is the biblio-
graphic information about collections at other institutions now widely
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available through utilities such as RLIN and OCLC. Compared to LEXIS
and WESTLAW, this information is of limited usefulness because it is not
the primary information needed for research; instead, it mostly is used to
discover and seek access to the conventional primary sources. BYU is a
charter member of the Research Libraries Group, the nonprofit owner of
RLIN; the BYU law library has been an RLIN participant from the begin-
ning, and RLIN searching is available to both users and staff. If this utility
were useful only for sharing resources through interlibrary loan, its return
on cost might be questioned, but, of course, it has performed other
important functions for member libraries, such as providing support for
cataloging and acquisitions. Indeed, at the BYU law library, RLIN fees
represent an instance where automation actually has reduced costs,
compared to the old manual procedures.

Strategies for Internal Automation

Although the goal for law library automation at BYU is to achieve full
integration of all functions, in fact, the various library functions have been
automated individually, sometimes on disparate systems. Partly, this is
because automation began a few years too scon; packages with a high
degree of integration are now available that were not ready for market just
five or ten years ago. However, the BYU law library has proceeded from
the viewpoint that, if the automation of an individual process can be
justified, it is better to go forward and reap the benefits, rather than waiting
indefinitely until an acceptably integrated package is announced.
Moreover, transitions from individual systems to an integrated system
have seldom been difficult or expensive.

Internal Automation with the Main Library

The first library function to be automated at BYU was serials management
in 1976. For this function, as well as for others to follow, it clearly was
better for the main campus library and the law school library to join forces,
both to strengthen proposals for funding and to refine the processes once
they were installed. Computer communications and staff working relation-
ships were firmly and positively established while developing this excel-
lent in-house system. The small costs for terminals and computing time
were justified fully by the conversion of check-in, routing, accounting,
claims, and bindery control to full automation. Law library input in software
refinement was meaningful because of the high proportion and variety of
serials typical of a law school library collection. This serials management
program originally ran on an IBM mainframe housed in the university
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computer building, with terminals in both the main library and the law
library. Recently, it has been merged into the integrated library system,
described below.

Soon thereafter came the introduction of RLIN in 1978 and the blessed
concept of shared cataloging. This function, tco, was adopted by both
main and law libraries acting in concert, and it resulted in immediate
savings over old manual methods. Later, acquisitions functions also were
conducted on RLIN, with benefits similar to those of cataloging. For these
two functions, no additional computer was required, but more dedicated
terminals were used, creating yet another separate system.

Feeling secure in the sophistication and high quality of the RLIN
database, the BYU law library staff decided early to conduct a full
retrospective conversion of the law collection catalog to machine-
readable form. With some temporary additional clerical staff, the project
was completed in about eighteen months, helped by high “hit rates,”
since many titles owned by BYU had already been cataloged by other
RLG members. This early conversion was to prove of immense benefit for
the next stage of automation.

That next stage was the selection of an “integrated system"” to perform
all library management functions from a single bibliographic database.
Again, the main library and law library joined in the proposal and selection
processes and have remained joined ever since in the implementation of
Northwestern's NOTIS system, which eventually was chosen and in-
stalled.5 This system requires yet another mainframe computer, this one
devoted to library functions and located in the main library; the law library
communicates fully through the law school data switch, as well as by
direct lines. The system, called BYLINE at BYU, principally provides an
excellent online public catalog (now the only law library catalog), catalog-
ing, acquisitions, and some accounting functions. BYLINE was first made
available to the public in 1986. The transitions from using RLIN for
cataloging and acquisitions are taking place; RLG sees this as a proper
and normal evolutionary development. The serials management program
developed in-house has been modified recently and mounted as part of
the integrated system.

In summary, the BYU law library enjoys automated public catalog
functions and support for cataloging, acquisitions, serials management,
and circulation on the BYLINE/NOTIS system; cataloging, interlibrary
loan, and some reference searching on RLIN; and full-text research
databases provided separately by vendors. The seeming fragmentation
of this arrangement largely is overcome by the accessibility of most of the
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data needed by patrons on virtually any individual terminal or personal
computer in the library or law school.

Internal Automation at the Law School

The BYU law library’s ability to share in automation developments at the
main campus library is aided immensely by the presence of the law school
computer system, built around a Digital VAX 11/750, installed in 1982.
The ability of this system to distribute data throughout the law school and
law library, coupled with its power to communicate with systems outside
the law school through its data switches, opened new dimensions of
library automation. A compelling impetus for the VAX acquisition was
development of the law school's computer-assisted practice systems
(CAPS), involving several faculty and many students. CAPS programs
were designed to provide highly interactive checklists, interview prompts,
and forms-creation routines for such areas as estate planning, real estate
transactions, adoptions, and litigation support. In addition, typical office
automation capabilities would be available through the VAX, and their
benefits would extend to the law library as well as to the law school faculty
and staff.

Of these office automation capabilities, word processing alone, with
associated facilities for communications and file transfer, would have
justified the cost of the system. The productivity of some law faculty
members increased fourfold. Library staff members experienced similarly
increased efficiency in many of their tasks, such as compiling biblio-
graphies and performing research, writing, and editing. Extra benefits
arose because all users were connected directly to the same computer,
rather than working on separate, unconnected personal computers. At
the same time, most of the original workstations were DECmate lis that
also could function offline, thus relieving the VAX of some burdens at peak
times.

The other major attraction of the system was that it would provide word
processing to law students, which, it was hoped, would improve both their
ability to meet the heavy writing demands of law school and the quality
of their work, as well as freeing more time for study. About three dozen
student workstations were installed on three of the four floors in the law
library. They functioned offline as independent workstations but were
monitored by and scheduled through the VAX. In the years since this
initial installation, the equipment has been replaced by personal com-
puters joined in a local area network (called the JRC network). A file server
on the network is loaded with numerous useful databases and software.
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The hope for greater student efficiency has been realized, and so the law
school has introduced more substantial writing requirements.

The law library has benefited from the integrated VAX network in
numerous, unanticipated ways. It has installed electronic door locks on
floors other than the main entrance floor and introduced a system of
coded plastic cards for student ingress and egress, especially outside
regular operating hours. The computer network can monitor the time and
identity of each individual card use, and this helps control unauthorized
entry. The same cards are programmed and coded for fee-based student
use of computers, printers, and photocopiers. The law library maintains
high-speed photocopiers that produce about three million copies annu-
ally; accounting and maintenance of individual copy accounts are hand-
led by special programs developed locally.

Dissatisfaction with delays in the university accounting system has
prompted development of the law library's own automated bookkeeping,
which yields daily balances on each account in the law library’s budget.
This is particularly valuable for acquisitions and personnel. Systems for
inventory control, for compiling statistics (both institutional and for the
American Association of Law Libraries), and for tracking gifts have been
developed at the law library to run on the law school computer. Staff
members have been encouraged to suggest computer applications for
their own areas of responsibility and to help in developing useful
programs.

One crucial element in the creation of the law library’s automation facilities
has been the ability to conduct successful joint ventures with the main
campus library and with the law school administration. In the main library
partnership, the law library obtains access to the entire NOTIS system
and its ongoing developments and also is able to play a substantive role
in RLG matters. Differing viewpoints on bibliographic issues have been
resolved amicably and with respectful restraint by the larger library, which
could dominate the joint committees because of its greater repre-
sentation. The relationship between the law school and the law library is
more symbiotic. The law school provides financial support for system
development, maintenance, and supplies; in return, the law library, in
cooperation with the VAX system manager, actually supervises use and
training for the entire law school computing system.

All partnerships are vulnerable to breakdowns in human relationships
and communications. At BYU, the partners strive to strengthen those links
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however possible. Especially helpful are full participation in regular,
frequent committee meetings, widespread distribution of minutes, much
advance deliberation before reaching important decisions, and an
attitude that acknowledges the impermanence even of wrong decisions
in this fast-changing milieu.

Automation has also brought increased requirements for technical
skills in workers, and some clerical positions have been upgraded. The
cycle, however, is not yet complete. Soon, virtually all clerical workers will
need some of these technical skills, and then even the technically trained
will resume their former positions at the low end of the organizational
hierarchy. Library directors should try to preserve the upgrades. They
also should continue development of computer applications that remove
the tedious and mundane elements from jobs. Some issues of health and
safety remain unresolved and should be watched closely. Some mature
professionals cannot or will not adapt to new ways. After a few years, all
these concerns will have been laid to rest; in the meantime, library
administrators must reduce costs in human emotions. At the BYU law
library, the screen and keyboard tasks are intermixed with traditional
tasks to minimize tedium and possible health hazards.

Money continues as an issue. Obsolescence, repair, maintenance,
and enhancements exact high expenditures even after initial investments.
Whether and what fees should be paid by users is a continuing concern,
as is the expensive appeal of new technologies. The only user fee
charged at the BYU law school is one dollar per hour for student use of
word processors. LEXIS and WESTLAW are free for educational use by
students and faculty.

Finally, even in the academic setting, security remains troublesome.
Invasions of examination files or student records are rare, but even a few
incidents threaten the integrity of an entire system.

Perhaps more urgently in the academic setting than elsewhere, the
institution must not become so preoccupied with automation that tradi-
tional educational values are ignored, curricula distorted, or library col-
lection development compromised. Similarly, even though it is fun to be
first, automation innovators often incur greater costs and longer start-up
times than their fellows who wait long enough to learn from others’
experience. On the other hand, the sooner an institution begins the
automation journey, the sconer begins the time of actual experience that
is always necessary to get the most from the innovations.

At BYU's law school, students have a unique opportunity to become
“computer literate” in ways that are especially valuable for their profes-
sional careers. Even though some equipment and some software have
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had a short useful life at the law school, all the installations have served
useful purposes and constituted improvements over former facilities.
Fortunately, the law library never has installed a system that reached
dead-end obsolescence; it always has been possible to “trade up” to
newer or better equipment. The improvements in professional life for the
librarians and scholarly life for students, staff, and faculty have been and
will continue to be profound.
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he Georgia Institute of Technology, a unit of the University
System of Georgia, is located on the northern edge of
downtown Atlanta. The institute's charter states, “The pur-
pose of the Georgia Institute of Technology is to contribute
to the fulfillment of the scientific and technical needs of the
state of Georgia through education, research and service.”"
In addition to its educational and research missions, the
institute’s charge includes promotion of “a partnership between public
and private sectors for the transfer of technology into the economic base
of the state of Georgia.”

With 65 percent of its undergraduates and 60 percent of its graduate
students enrolled in engineering programs, Georgia Tech is the most
engineering-intensive university in the nation. Enrollment in fall 1987 was
9,105 undergraduates and 2,666 graduates. The institute grants degrees
in engineering, science, architecture, management, and psychology. The
average SAT score of the 1987 freshman was 1,206, approximately two
hundred points above the national average. The student body of Georgia
Tech ranks first among publicly funded universities in terms of National
Achievement scholars and second in terms of National Merit Scholars.

In 1988, Georgia Tech received $120 million in grants for sponsored
research. The institute also houses the Advanced Technology Develop-
ment Center, established by the governor of Georgia. The ATDC serves
as a business incubator to provide support to new companies and works
to attract the research and development operations of large national and
international companies. Seventy-six companies have participated as
members of ATDC since 1980.

The Library

There are two libraries at Georgia Tech, the main library and a branch
serving the College of Architecture. Eighty percent of the libraries’ collec-
tions are in science and technology. In addition to holding an outstanding
collection of books and journals, the library is a depository of U.S.
government documents, patents, standards, specifications, and techni-
cal reports from a variety of public and private agencies. We like to think
of ourselves as the largest specialized library in the United States.
Georgia Tech has a reciprocal agreement with Georgia State University,
located in downtown Atlanta, for library loans to students and faculty.
Georgia State University Library concentrates its collections in the
humanities, social sciences, education, and business.
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The Georgia Tech library is a client-oriented service organization that
focuses on the information, research, and instructional needs of facuity,
students, and local business. Emphasis is on services rather than the
collection. High-quality services have been a tradition for over sixty years.

The library has a history of experimentation and innovation. In the
1950s, it was a test site for MARC I, the first version of the standard for
exchanging machine-readable catalog records. In 1975, the card catalog
was replaced by a microfiche catalog, which was distributed to all
buildings on campus and to local businesses. This distribution facilitated
operation of the LENDS service, a document delivery service available to
faculty and staff. The LENDS truck delivers books, documents, and other
items to campus buildings twice a day. More recently, the library has been
using fax (facsimile transmission) to deliver documents to research facul-
ty and staff at off-campus sites and to corporate clients around the world.
Since 1985, the catalog has been available online as part of the Online
Information System, which also offers other bibliographic and full-text
databases. Many faculty are heavy library users but have not entered the
library building for years.

Computing and the Campus Network

Georgia Tech is a computer-intensive campus. Almost every faculty
member has a terminal or personal computer in the office. Access to
personal computers is available to the entire academic community in the
several public clusters on campus. Many faculty and students own
personal computers that they use at home or in the dormitories. For
several years, the Georgia Tech Foundation has partially subsidized the
purchase of personal computers by faculty.

The library houses three public clusters. One, with twelve terminals
and six printers, provides dedicated access to the library’s Online Infor-
mation System. A second holds approximately forty IBM PCs and PS/2s,
two printers, and several terminals. This equipment may be used inde-
pendently or for access to campus computers. Recently, a third installa-
tion, of forty Macintosh computers, has been installed.

The campus network, GTNET, has been in place since 1979. A five-
mile fiber-optic, broadband backbone connects 128 buildings and sup-
ports approximately twenty-five hundred ports. Network access is avail-
able from many faculty offices, from the public clusters of terminals and
personal computers, and from dormitories. GTNET functions as a three-
level hierarchical network with group, department/building, and campus
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levels. It has gateways to national networks, such as SURAnet
(Southeastern Universities Research Association Network) and the
statewide PEACHNET. The protocol of choice is TCP/IP. Local area
networks in buildings or departments may be token rings or Ethernets and
are linked to the Ethernet backbone through bridges or routers. The
network permits access to more than twenty campus mainframes and
minicomputers in the Office of Computing Services and satellite locations.
Almost all devices on campus can access the library’s Online Information
System, which runs on an IBM mainframe in the computer center.

Library 2000

In 1984, the president of Georgia Tech indicated that he wanted the
institute to have the most technologically advanced library in the nation.
The library staff participated in a planning process that addressed the
following questions:

« What are the attributes of the present and future campus and tech-
nological environments?

» Why should the library exist?

+ What role should the library play in supporting instruction and
research?

« How should services be provided so that people will succeed
because of the library, not in spite of it?

+ What technologies should the library use?

« How could these technologies be implemented?

The staff concluded that the campus and the current environment are
characterized by rapid technological change, lack of information aware-
ness, costly scientific and technological literature, increasing interdis-
ciplinary research, a networked campus, bright students, star faculty, and
high expectations of the library. During the planning sessions, the staff
developed goals for a special project to shape the future of the library as
an information-service organization. The project is named Library 2000.

Goals
The goals of Library 2000 are to:

« increase the amount of information available through the campus
network;

« deliver all forms of information (textual, graphic, bibliographic, and
numeric) to the workstation or personal computer;
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+ increase faculty productivity;

+ increase information-resource productivity;

« create personalized information systems;

 study the human/information-system interaction;

+ create a rich learning environment for students; and

« ensure that Tech graduates will be information literate.

During the planning sessions, it became clear that the library was an
underutilized campus resource. While faculty and staff could use a phone
call or electronic mail message to seek information, they often did not
think of doing so. Students used the library for study and class assign-
ments but generally were unaware of the volume of information available
and of the importance of information in their lives. While the campus had
been focusing on computer literacy, little attention had been paid to
information literacy. Forest Horton has pointed out,

Information literacy...as opposed to computer literacy, means raising the
level of awareness of individuals and enterprises to the knowledge
explosion, and how machine-aided handling systems can help identify,
access and obtain data, documents and literature needed for problem-
solving and decision-making....2

In order to reach the goals of Library 2000—to achieve information
awareness and increase productivity—data and information would have
to be delivered to library clients in their offices, homes, and dormitories.

Online Information Sysiem

The first phase of Library 2000 was the installation and implementation of
the Online Information System, to provide online access to the library
catalog and other bibliographic databases. The Library Systems Depart-
ment, the Office of Computing Services, and the Information Systems
Applications Department collaborated on the project. Each group
brought specialized knowledge and talents that contributed to the rapid
success of the project: the Information Systems Applications Department
provided software support and testing; the Office of Computing Services
was (and is) responsible for computer operations, systems programming,
and network access; and the Library Administration was responsible for
coordination of the project.

The library selected the BRS/Search software from BRS Information
Technologies because it allows the full text of records to be searched for
a word or phrase and supports full Boolean logic for combining search
criteria. The software also includes modules to format data, provide
customized searches, and handle messages between users and library
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staff. In 1985, the software was installed on the campus IBM 4381, and
the library catalog database was mounted. Each student, faculty member,
and staff member was issued a user number, a password, and a user
guide. The user numbers and passwords are for remote access; public-
service terminals in the library do not require a user number. The message
component of BRS/Search also was used to enhance the document
delivery service for faculty. The new service was more convenient for both
faculty and library staff.

Since 1985, five commercial databases have been added to the
system. Magazine Index, Computer Index, Management Contents, and
Trade and Industry were leased from Information Access Company.
INSPEC, published by the Institute of Electrical Engineers in Great Britain,
was added in December 1987. (INSPEC was chosen for its coverage of
electrical engineering, physics, and telecommunications.) In February
1988, the Georgia State University Library catalog database was added—
a significant enhancement, since Georgia Tech faculty and students
borrow materials from the Georgia State library. Likewise, Georgia State
has installed the Georgia Tech catalog database locally. The library
recently has added Applied Science and Technology Index and the full
text of the Commerce Business Daily. Test databases for use by library
staff also are installed from time to time.

The Online Information System operates in command mode and is
relatively easy to use. It has only one menu—a list of databases and the
periods that they cover. The rest of the system is not menu driven and
uses the BRS command structure. Since most students and faculty at
Georgia Tech are computer literate and have a basic knowledge of
mathematics, access at the command level is appropriate. The library
staff were distressed initially by the decision to forgo a menu-driven
system. However, they quickly realized that the command structure
brought greater flexibility to the user, as well as the ability to define a
search more precisely. For example, someone searching for recent ar-
ticles on fiber optics could enter

Fiber adj optics and 1988

Books by Saul Bellow could be found by entering
Bellow.AU.

whereas books about Saul Bellow could be found with
Bellow.SU.

Someone wanting to know if the library had a subscription to Management
Solutions could enter:

Management Solutions.Tl. and Current



Georgia Institute of Technology / 163

160
Thousands of 140
searches 120
100
80
60
40
B Georgia Tech
catalog 20
Other

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Figure 8.1 Searches on the Georgia Tech Online Information System in 1987/88 (by
month).

People using the system in the library can consult staff at a help desk
in the library's terminal cluster. People using the system in their offices
can consult staff from the Library Systems Department by telephone.
Starting in the spring of 1989, the library will give formal classes both for
beginners and for advanced users. The classes will cover searching skills
and other aspects of information finding.

The Online Information System’s seventeen thousand users performed
over a million searches in 1987/88. Figure 8.1 illustrates the distribution
of searches through the year. The fall and winter quarters generally have
higher enrollment than the spring and summer quarters, and the institute
is closed for ten days in December; this accounts for the differences in
numbers of searches from month to month. Figure 8.2 shows searches
by database. The Georgia Tech database accounted for 70 percent of
the searches; Magazine Index is the next most heavily used database,
accounting for 14 percent of searches. It should be noted, however, that,
since INSPEC had been available only since December, the usage shown
in the figure is misleadingly low.

The Online Information System represents the first module of Library
2000 and brings bibliographic and full-text information to users' work-
stations. Future modules will include numeric, graphic, and video
information.

Services on CD-ROM

The Tech library makes only limited use of CD-ROM. While abstracting,
indexing, and other services are available on CD-ROM, the medium is not
particularly effective for service to large populations over a campus
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Figure 8.2 Searches on the Georgia Tech Online Information System in 1987/88 (by
database).

network. Most current information services based on CD-ROM are
designed as single-user systems, largely because the technology is not
fast enough to support simultaneous interactive searching. If the library
were to acquire abstracting and indexing services on CD-ROM, it would
need about fifty workstations and multiple copies of the disks. Another
disadvantage is that CD-ROM forces people to come to the library for
information rather than delivering it to them. The library offers one heavily
used service on CD-ROM because it is available only in that form.
DATEXT provides financial and other information about publicly and
privately held corporations in the United States and abroad. Faculty have
requested that the service be made available on the campus network so
that they can access it remotely and download data to their personal
computers. The library has been working on getting permission to extract
data from CD-ROM disks and make it accessible within the Online
Information System. It is not clear, at this time, which vendors will supply
data on corporations for access over the campus network.

The library has been a test site for CD-ROM products for the U.S.
Bureau of the Census and the U.S. Patent Office. The census project
provided access to demographic data by zip code. The software was
limited in application and was not flexible enough to handle the myriad
requests for population data. The U.S. Patent Office issued its CASSIS
classification system on CD-ROM for testing. The test program, intended
to support searching for patent information, was designed to reduce the
use of the Patent Office's online system. This program has been
moderately successful. Both tests used single-user personal computers
with CD-ROM players.
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Digital Software Library

One CD-ROM service offered over the campus network is Digital Equip-
ment Corporation's Education Software Library. Departments with one or
more Digital workstations subscribe to the Software Library on an annual
basis. This entitles them to access and use any or all of the thirty programs
offered. When they access the system, they identify themselves and
download the software they need to their hard disks from a VAX file server
with a CD-ROM reader. Users have downloaded an average of five
packages per computer. Prior to the installation of this system, library staff
members would carry tape cassettes across campus and install the
software on the user's computer. CD-ROM access, though slow, is faster
than waiting for a library staff member, and software can be downloaded
on demand.

The Education Software Library has made it easy for subscribers to
use software legally and to evaluate various software packages without
purchasing them individually. The service has been implemented by
other universities, but Georgia Tech is the only location where it is
operated by the library instead of the computing center.

Other Library Systems

The Tech library has focused on delivering information to the user;
therefore, it has chosen not to implement an integrated library automation
system. Market offerings do not satisfy our requirements for full-text
searching or efficient housekeeping and accounting; the systems appear
to mechanize manual functions without enhancing library operations.
Their limited capabilities make them a poor choice for the future.

Many librarians argue that users should have access to circulation and
order records so that they can determine if a needed documentis on order
or checked out. Such a service is hardly necessary at Georgia Tech.
Here, faculty and staff do not have to come to the library in order to use
its services; documents and other materials are delivered to them directly.
The Tech library staff are responsible for obtaining documents or infor-
mation and will find them locally or through another library or document
delivery service. When copies of articles are supplied, faculty do not care
whether they come from the Tech library or elsewhere.

Circulation

In 1988, the library's circulation system, SIRSI, had been running on a
Texas Instruments 990 for eight years. That fall, the system was upgraded
and is now running on a MicroVAX. The SIRSI circulation system now will
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serve as an inventory control system and a backup to the Online Informa-
tion System. During the three years that the online system has been
operating, downtime on the IBM has been minimal. However, should the
network or the IBM mainframe go down, staff can search the catalog on
SIRSI.

Purchasing and Receiving

Library acquisitions are controlled manually. While several acceptable
library purchasing systems are on the market, they are bundled into
integrated systems that the Tech library does not want.

Serials control—keeping track of individual issues of periodicals—cur-
rently is done through a vendor in Boston. That system, based on a remote
mainframe, will be transferred to a local system on a personal computer
by 1990.

Communicating with Users

Technology has enabled new services that enhance productivity and staff
communication. For example, all staff at the library, from the shipping
room clerk to the director, have access to electronic mail and an
electronic library bulletin board. Using electronic mail, staff members can
communicate with the institute’s faculty, students, and staff, as well as
with each other. The internal bulletin board allows communication with
the staff as a whole and reduces the need for phone calls and paper
memos.

The library also maintains two news systems on campus mainframes
for faculty, staff, and students. A library bulletin board operates on a
Cyber 990 computer used by students and faculty. News, such as the
acquisition of new databases or journal subscriptions, is announced on
the bulletin board, which also functions as a forum where users can air
problems, ask questions, and make suggestions. The library staff
responds to questions and other items daily. A news service also is
maintained for the IBM mainframe users on the PROFS office automation
system.

We also have taken steps to prepare students for the increasingly
complex, information-oriented world into which they will graduate. In
1985, the W. M. Keck Foundation gave a grant to the library, based on
the premise that the success of a learning society in the information age
will be determined by the ability of people to find, obtain, and integrate
information and knowledge to enrich their personal and professional lives.
The specific goals of the grant are to develop innovative, discipline-
oriented information courses in management, electrical engineering, and
chemistry and to develop student skills in information and data retrieval,
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storage, use, and analysis using online information systems and personal
computers.

As part of this program, the existing course in chemical literature was
enhanced to provide greater access to online sources of chemical infor-
mation. New courses were developed for the College of Management and
the School of Electrical Engineering. Initially, enroliment was limited to
graduate students and seniors. Now the courses are open to all upper-
level undergraduates. They involve lectures, demonstrations, and labs
where students gain hands-on experience with a variety of databases.
The management course stresses information for management and prac-
tical experience with internal and external bibliographic, full-text, and
numeric databases. The course in electrical engineering includes mod-
ules on patents, specifications, standards, manufacturers' catalogs, legal
resources, and other sources. Both courses include discussions of copy-
right and access to information for personal use, such as airline fares and
schedules, movie reviews, or advice on how to buy a car. Students have
been enthusiastic in their praise of the new courses and their instructors.

Learning in the classroom and the self-motivated learning that takes
place in the library are different experiences. The benefits of self-
motivated learning are intangible. The Online Information System and the
information courses, both those being taught now and those under
development, are intended to help students to learn how to learn. The
grant has supported progress toward the goals of Library 2000: creating
a rich learning environment for students, and ensuring that every Tech
graduate will be information literate.

Issues Facing Today’s Librarians

The context in which today’s librarians must make decisions is changing
rapidly. Externally, they must deal with a publishing industry that is
wrestling with rising costs and the problems of pricing new types of
products. Internally, delivering information to users’' desks, instead of
requiring them to come to the library, raises new operational issues and
requires new expertise. As Georgia Tech has been developing its Online
Information System, some particular issues have emerged as important.

External Issues

While electronic information will be applied in many areas and become
increasingly essential, print will not disappear. The publication of books
and paper journals and magazines will continue and increase. Dreams of
the reforestation of the United States are not likely to become reality.
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Books intended to be read from cover to cover will survive. People are
not likely to read poetry, drama, fiction, history, or philosophy from a
screen. Books can be taken anywhere. Paper magazines can be carried
in a briefcase or backpack. Although some scholarly journals will become
totally electronic, many probably will survive on paper. People like to skim
and browse through new issues, and this is much easier to do in print
than on a screen.

Libraries will continue to buy paper products for many years to come.
However, they may not store paper copies of journals and magazines,
since media such as optical disks offer great advantages and binding,
maintaining, and housing paper volumes are becoming increasingly
expensive. Economics and technology will favor electronic storage in the
library of the future.

Books and journals will escalate in price whether they are published
electronically or on paper. The major cost associated with publication is
editorial, intellectual, “people” cost. This cost is unlikely to decline in the
future. Journal issues are larger than they were ten years ago and contain
more information. Costs increase with the number of pages. In science
and technology, the price problem has been exacerbated by the declin-
ing dollar: most foreign science and technology journals have almost
doubled in price in the past three years. Since libraries are the primary
customers for journals, pooling subscriptions does not reduce cost;
instead, it simply causes publishers to raise prices on the smaller number
of subscriptions so that they can recoup costs and realize a reasonable
return on investment.

Traditional publishers of serials derive the major portion of their
revenues from the sale of print subscriptions. Many scholarly publishers
rely exclusively on libraries for their revenues. During the last few years,
this revenue base has been eroded by cancellations and the use of online
services. Publishers are still experimenting with pricing products on tape
and CD-ROM. Many publishers have yet to formulate rational pricing
schemes for electronic products; they continue to follow the pricing
practices developed for print. In the long run, publishers of abstracting
and indexing services, statistical compendia, directories, and other items
containing information that must be kept current must adjust to a new
environment in which print is not the medium of choice. Both libraries and
publishers must adapt to the new conditions.

Internal Issues

Delivering information to users rather than forcing them to go to a library
poses new challenges that were not critical to the operation of a paper-
based, collection-driven library. A major issue is the cost of an online
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information system; another is the organizational responsibility for such
a system. Perhaps less obvious are issues arising from the changing
expectations of users and the penalties of success.

Costs of Information Delivery

The installation of an online information system does not reduce cost.
Online information systems require additional staff, computing support,
networking, and database licenses. While the library may be able to
cancel subscriptions to abstracting and indexing services, it cannot
cancel core journal subscriptions or curtail the purchase of books.

At Georgia Tech, we have canceled print versions of indexing and
abstracting services now available on our own online system. We also
have canceled subscriptions to little-used services or those that are
accessed more efficiently online. From 1986 to 1988, we canceled ap-
proximately $45,000 worth of subscriptions.

The cost of operating Georgia Tech Library’s Online Information Sys-
tem was approximately $1 million in 1987/88. Seventy percent of searches
were performed on the Georgia Tech and Georgia State catalog
databases, but there were also 280,860 searches of commercial data-
bases leased from publishers. If these searches had been done using
remote commercial services, the cost, at an estimated $25 per search,
would have been $7,021,500.

While the cost per search on a local computer is substantially lower
than the commercial equivalent, leasing databases is significantly more
expensive than buying the corresponding services in paper. A key ques-
tion is how these services should be financed. If users are charged for
the service, use will decline. However, since the value of information is
intangible, it is not possible to determine the value lost. At Georgia Tech,
the funding for the Online Information System has come from the institu-
tional budget and from grants. Expansion of the system will require
additional funds or the imposition of user fees.

Collaboration with Computing Services

While computers and networks are making it easier for people to acquire
data, the data-processing operation alone cannot convert that raw data
into useful information or knowledge. The computer cannot think, intuit,
invent, or innovate. Despite the tendency to confuse means with ends in
information operations, the fact remains that books, journals, databases,
networks, and software are all tools, the means by which people acquire
information to answer questions, solve problems, make decisions, and
achieve a desired result. Each information seeker or computer user brings
a unique mind-set to problem solving and responds differently to systems
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designed for general use. The problem is not new: tailoring information
systems to users’ needs has been a challenge since 300 8.c., when the
first library to manage information and make it available for individual use
was established in Alexandria.

Data-processing staff bring knowledge of systems, hardware, and
software to the organization. Their main preoccupation is to make the
hardware and software work. Their systems process raw material—data—
into a useful product—information. However, they rarely deal with the
behavioral or cognitive aspect of information. Librarians, on the other
hand, have been dealing with the personalities and cognitive styles of
individuals for over two thousand years. They are trained to ask the
information consumer the right questions about needs, context, and forms
of information. They add value to the raw material. Both sets of talents are
needed to produce a successful online information system.

Both the computing center and the library use significant portions of
institutional funds to perform their functions. Merging their operations is
not likely to result in cost savings. Coordination and collaboration at
Georgia Tech has been achieved by each organization recognizing its
unique talents and contributing those talents to a common project.

Changing Consumer Expectations

Consumers of both computing and library services increasingly demand
more service and value. The shiftin consumer expectations has changed
the way computing centers and libraries do business and will continue to
stimulate more changes. It is also moving the costs of doing business
away from the consumer and placing a greater burden on the institution.
In the old days, when faculty or students wanted information, they
traveled to the library, searched a card catalog, found books on shelves,
and hoped that they had found the information or data they needed. The
major cost associated with this activity was the value of the user's time.
Under the new system, an information-finding problem that once might
have consumed an hour of time takes five to ten minutes and can be
completed without the user leaving the office or home. Cost and incon-
venience have been reduced for the user, but the cost to the institution
has increased.

The success of the online system has created another new problem:
it has raised expectations that cannot be fulfilled in the near future.
Faculty routinely request that the full text of particular journals be made
available online at no cost to them. They fail to realize that, even if the
publisher were willing to provide the tape, the price of the journal and
cost of disk storage would be unaffordable. At Georgia Tech, we are



Georgia Institute of Technology /171

working with publishers to come up with solutions acceptable to all
parties concerned.

Off-Campus Use

Another serious issue has been raised by success. Georgia Tech
receives several requests each month from people and businesses off
campus wanting to access the online system. These requests have been
refused, because contracts with database producers prohibit the resale
of the service to anyone and limit usage to Georgia Tech faculty, staff,
and students. However, by the end of 1989, the Georgia Tech catalog will
be made available to off-campus users through a commercial database
vendor.

Staff

The new library environment has caused some discomfort and uncertainty
among some members of the staff, who are not sure what their new role
is or how to make the changes necessary to integrate the technology into
their daily activities. Some would like to return to the familiar paper library,
but others have been excited and enthusiastic and want to move faster
to bring on new services.

In order to overcome insecurities and anxieties, staff have attended
workshops and training sessions to improve their searching skills, learn
new techniques, and find out about new databases. In meetings with staff
and faculty, the library administration stresses service to people rather
than the collection. In recruiting new staff, potential employees are told
that the Georgia Tech Library is not a traditional academic library and that
the emphasis is on solving problems for people, not on providing books.

Toward the Goals of Library 2000

The goals of Library 2000 are gradually being realized. Information
available over the campus network now includes bibliographic and full-
text databases. Students, previously denied access to commercial
databases like INSPEC, now have free access. Searches that used to
require many paper volumes and many hours now can be done in fifteen
minutes from an office, dormitory, or campus cluster.

Productivity

Productivity of faculty and students is difficult to measure, but anecdotal
accounts indicate that it has increased. Faculty and students have
reported that database searches have allowed them to save time, acquire



172 / Libraries and Electronic Infermation

new information, and avoid costs. For example, several people have said
that using the Computer Index has led them to make better decisions
when buying computer hardware and software. There also have been
some unexpected testimonials. For example, a member of the English
Department, who teaches technical writing, reported that the INSPEC
database, which covers physics and electrical engineering, is the best
service the library has provided.

Information-resource productivity has increased dramatically. During
the year prior to the local installation of INSPEC, library staff performed
fewer than five hundred searches of that database through commercial
services, at a cost of $45,000. During the first six months of local INSPEC
service, more than forty-three hundred searches were done by faculty
and students. More library materials are being used by more people. This
increased usage is reflected in higher photocopying volume, an in-
creased number of requests from faculty for delivery of documents, and
greater in-house use.

Information Delivery

The library has not yet succeeded in delivering all forms of information to
the user’s personal computer or workstation; however, it has made a solid
start. The bibliographic databases and the full text of the Commerce
Business Daily are the beginning. The next stage will move beyond
bibliography and include more full-text databases, numeric data, and
graphics. Numeric data from several U.S. government agencies soon will
be available on a file server. Software for statistical analysis will be
available on the server, and users will also be able to download files
across the campus network in standard formats for use with spreadsheets
or other personal computer software.

The library has been working very closely with two U.S. government
agencies on graphics and mapping projects. By 1991, these projects
should be ready for campus use. Implementation will depend on the
availability of funds to purchase equipment and of systems staff time to
devote to the projects.

Learning Environment
Students have a richer learning environment than they had three years
ago. For both course work and personal needs, they have access to a
larger store of information that is easier to use. Graphics, full text, numeric
data and audiovisual facilities will add further enrichment.

The goal of ensuring that every Tech graduate is information literate is
gradually being realized. The expansion of course offerings and training
sessions will contribute to its fulfillment. The W. M. Keck Foundation grant
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has made it possible to acquire databases and provide facilities and
funds for the development and implementation of discipline-oriented
information courses. ’

Personalized Systems

Personalized information systems are still in the pilot stage. The Online
Information System was created for general use and has no facility to
accommodate individual styles. While BRS/Search provides great
flexibility, individuals may want a front-end or user interface tailored to a
particular problem set or style. Both users and library staff have much to
learn about how people articulate their needs and how these specific
needs can be satisfied on an ongoing basis.

During the pilot stage, library staff and faculty will test customized
search profiles—sets of searches, specified by the user, that will be
performed automatically as new records are added to the databases. The
faculty members will receive search results by electronic mail. After three
to six months, they will be interviewed about the overall effectiveness of
their profiles and the usefulness of the citations or data received. Profiles
will be adjusted and tested until they satisfy user needs. This program
was implemented in the spring of 1989.

Challenges

The Library 2000 program is achieving progress toward its stated goals.
However, some areas still need attention and improvement. The study of
human/information interaction has not begun nor even been scheduled.
Ideally, this study will be an interdisciplinary effort that will lead to the
more effective design of information systems and user interfaces. This is
just one of the important challenges ahead for librarians.

John Sculley, writing about information technology, said,

This is a new vision that looks at information technology as a transport for
the mind, a way of expanding our personal boundary of knowledge, our
creativity, and our ability to be more productive, and it will help us learn to
communicate, to work, and to entertain ourselves in ways we never before
imagined....This poses a formidable challenge to educators—teach the rest
of us how to cope with the acceleration of knowledge and especially teach
the young people (who are going to spend the majority of their lives on the
twenty-first century) the process of learning.3

While most students entering college or university today are comfort-
able with computers, they often lack learning skills, general knowledge
about the world, and the motivation for learning on their own. Many
students are technically competent but socially and culturally ignorant.
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Successful living in the twenty-first century will depend on lifelong learn-
ing and the ability to integrate and synthesize information to create new
knowledge. Sculley’'s challenge is formidable.

In the old days, the librarian served as the keeper of books, journals,
and catalogs and also as an advisor, teaching the reader how to find and
use the information in the collection. These basic purposes have not been
subsumed or supplanted by technology as the library has taken on new
roles and functions.

As Vartan Gregorian recently observed,

The libraries carry our nation's heritage, the heritage of humanity, the record
of its triumphs and failures, the record of man's intellectual, scientific and
artistic achievements....They are windows to the future. They are sources
of hope, self renewal, self determination, autonomy, and—to use a new
word—empowerment.*

Librarians have an obligation and responsibility to preserve the records
of humanity's achievements, failures, history, and culture. In the Georgia
Tech Library collection is the history of science and technology. Our
students can see, touch, and read the original works of Newton, Pascal,
Einstein, Bernoulli, and others. We have an obligation to preserve this
history for future generations.

Our role also includes the functions of information specialist and
information manager. The value of information in any form depends on
the ability of a person to use it. By itself, the information has no value.
Libraries can be critical links between people and information they need
to use.

We also have an obligation to prepare young people for life in the
twenty-first century. We no longer can be merely custodians of the books.
As well as preserving the history of.the institution and the history of
science and technology, our role at the Georgia Tech library is to provide
the environment, motivation, tools, and guidance for lifelong learning.
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he history of the University of Southern California parallels
that of the city of Los Angeles itself, and USC’s academic
programs reflect the dynamic economic and social life of the
city. From its schools has come the leadership of the city:
business and law; aerospace and engineering; communica-
tion and the arts, including cinema, music, and drama;
medicine and medical research, dentistry, and pharmacy;
education; the sciences; and the social sciences.

USC is a private university, with the traditions and culture that that
suggests, but its size is that of a public institution, and its academic
programs provide the educational foundation for much of the region’s
culture and economy. USC offers degrees in 183 fields of study and
supports twenty professional schools in addition to the central College of
Letters, Arts and Sciences. Nearly two thousand full-time faculty members
serve 30,500 full- and part-time students. In 1988/89, USC also employed
approximately fifteen hundred part-time faculty on the University Park
campus.

On the same site since USC’s founding in 1880, the University Park
campus now comprises one hundred major buildings spread over ap-
proximately 150 acres about five miles south of downtown Los Angeles.
Seven miles away, the Health Sciences campus has eighteen buildings
on approximately fifteen acres adjacent to the Los Angeles County-USC
Medical Center. Since 1960, the university has been a member of the
Association of American Universities, the body that unites the fifty-six
most prominent research universities in the United States.

Recent years have been a time of change and growth both in comput-
ing services and in the library at USC. In its 1986 reaccreditation self-
study, the university identified the development of the library system and
a new-generation computing environment for the campus as two high
priorities necessary to support the academic community. Close coopera-
tion between the University Librarian and the Vice Provost for Academic
Computing led to joint initiatives for developing new information tech-
nologies and resources. A convergence of interests is reflected in the
creation of a jointly sponsored Center for Scholarly Technology that is to
coordinate activities between the two divisions and provide leadership in
developing new information technologies for a Teaching Library, a new
facility that will use information technologies to foster teaching and
learning at every level of the curriculum.

This chapter focuses on the priorities, goals, and decisions that have
guided development and innovation in the library during this decade,
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most especially since June 1984, when Charles Ritcheson assumed
leadership of the university libraries.

The Library and Its Strategy

The Central Library System encompasses the Doheny Memorial Library
(which houses the general collection and the undergraduate College
Library), twelve specialized subject libraries that support the major
academic programs on campus, and six satellite libraries. The system is
administered by the University Librarian, who also has the rank of Dean
and Vice Provost. The two affiliated special libraries—for Law and Health
Sciences—function separately.

The central library system now holds two-and-a-half million volumes
and over two million microforms, receives eighteen thousand serials,
expends $3.8 million annually for library materials, and employs 94
professionals and 140 support staff. Its total budget is $12 million.

Physical access to information sources is through the library's fourteen
campus collections, document delivery services, and interlibrary borrow-
ing from research libraries throughout the United States. Library collec-
tions are augmented by cooperative collecting arrangements with other
major research libraries in the region, facilitating access to needed
materials regardless of location.

Technical processing operations are automated to provide access to
the most current information about the acquisition, organization, and
location of the library’s collections. Public-service units provide special-
ized collections and user-oriented services according to the charac-
teristics and needs of the disciplines. Instructional programs teach the
university community how to use new kinds of library resources.

Electronic access to bibliographic records is available through the
online catalog, known as HOMER, and through USCinfo, USC's electronic
library of bibliographic databases, which runs on an IBM mainframe
housed in the University Computer Center and may be accessed over the
campus networks. In addition to the USC community, USCinfo’s users
include members of the Electronic Library Consortium, five private liberal
arts colleges in the Los Angeles basin. USC also is linked to a number of
national online networks. Its membership in the Research Libraries Group
(RLG) is pivotal because it provides electronic access to some forty of
the premier research collections on the North American continent and in
Great Britain.

The University Library also supports the development of software for
accessing and manipulating information and provides hardware and
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training through “satellite libraries," storefront libraries located in student
activity areas. These satellites contain microcomputers that can access
USCinfo over a campuswide network and are staffed by librarians ready
to train students in the use of information resources. Currently, there are
six such satellites; in 1989, another four will be opened.

To quote from a self-study done by the library four years ago, "the
basic goal of the USC Library system is to support instruction and
research at the University by collecting, preserving, and disseminating
recorded knowledge through both automated and conventional ser-
vices." Following this general statement, the library further defined its role
in the area of academic information services: “Leadership in innovative
campus information services is exemplified by coordination of automated
academic information; through monitoring the development of and inter-
action among information technologies, collections, and users; and
through instruction and assistance in the application of information tech-
nology to scholarship, research, and teaching. Services and programs
developed by local experts are actively publicized and marketed.”

The role of the librarian has been reexamined, particularly in relation
to teaching and the dissemination of information. Even though there is
great potential for storing and transmitting information electronically, the
printed book will remain a primary format for storing and disseminating
information for years to come. The library maintains the responsibility for
printed materials and their relationship to the instructional and research
activities of the institution but also seeks to identify how access to
information can be increased through the use of computer technology.
Planning for the future must include strategies for providing economical
access to information regardless of format and, ideally, for supplying
library patrons with the materials they need in the format of their choice.

The Teaching Library
A primary instrument for executing this transition is the Teaching Library,
planned to open in the fall of 1993, which will contain materials that
support the instructional activities of the faculty, while the Doheny library
and the thirteen specialized subject libraries will contain research ma-
terials. The working assumption is that, for the next five to ten years, most
of the information in electronic form will be of a bibliographic nature (such
as indexing and abstracting services) but that the full text of some
material will be available.

The Teaching Library will be built around the new roles that technology
should play in teaching and learning. It will integrate new technologies
with traditional information sources, interweaving research materials and
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technology in attractive, flexible space conducive to basic research and
study. Here, students will find a place to read, interpret, discuss, and
synthesize information developed from books, journals, optical disks,
computer-assisted instruction, microforms, and other audiovisual mater-
ials. There will be workstations, study spaces, individual carrels, group
discussion rooms, and rooms for working with the various audiovisual
materials. Faculty and students will come to the Teaching Library to learn
about the resources and to locate information, no matter what the format.
The intention is to provide an environment where students can learn to
master any technology or information resource they may encounter in a
world in which the pace of technical change and the volume of information
available continue to increase.

The Center for Scholarly Technology was established recently as a
joint project of the University Library and Academic Computing to coor-
dinate planning between the two organizations and to foster the close
cooperation that their common goals and projects obviously require. In
the next year, it will be the mechanism for developing new kinds of library
environments to encourage faculty to use information technologies for
teaching and research. The center will play a major role in planning for
the Teaching Library.

The Campus Computing and Networking Environment

Reflecting the reality of a computing culture in which faculty typically
prefer desktop computing, USC’s strategy for academic computing is
based on campus networking services. Within Academic Computing, the
University Computing Services (UCS) operate two IBM mainframes (an
IBM 3090 and an IBM 3081), three Digital VAX/VMS time-sharing systems,
an Alliant FX/8, and numerous networked workstations. Since computing
power is increasingly moving from the computer center to the users’
offices or homes, mainframes and workstations are being defined con-
ceptually as nodes on a network. Two main campus networks exist. The
first, based on asynchronous data switches from MICOM, provides ter-
minal access over five thousand lines to three thousand ports on a variety
of time-sharing hosts. The second is a high-speed campus backbone,
USCnet, which is a fiber-optic network based on Ethernet. Each network
provides access to regional, national, and international networks for
research (SDSCnet to the San Diego Supercomputer Center, ARPANET,
NSFNET, and CERFNET) and education (BITNET).

The networking orientation has two great advantages. First, it en-
courages rational planning because it enables faculty and students to
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share scarce and expensive resources, while giving them immediate
control over dedicated local resources—the greatest (and most interest-
ing) challenge to Academic Computing is making a complex and hetero-
geneous network of computing resources appear seamless to the net-
work users. And, second, with its networking orientation, Academic
Computing seeks partnerships with USC's academic programs. USCinfo,
the bibliographic information system, is an example of a joint project: the
library's IBM mainframe is viewed as a network database server; Aca-
demic Computing provides programming and maintenance support,
while the library defines the information needs of the campus, designs
the interfaces, and provides training.

The networking orientation requires close cooperation with the library,
since every network node should have access to the electronic resources
of the library. This principle was established on campus by the library
itself, through the creation of the satellite libraries in 1985, and has since
become part of the university’s academic computing policy.

The Convergence of Library and Computing Services

In 1986, the library participated vigorously in discussions within the
university administration about the organization of computing. These
discussions were occasioned by the departure of the senior administra-
tive officer responsible for administrative and academic computing. An
organizational convergence of the library and academic computing ser-
vices, like that at Columbia, was considered, but the final decision was
to create the new position of Vice Provost for Academic Computing. This
vice provost and the University Librarian are both senior members of the
staff of the provost, the chief academic officer of the university. Although
organizationally separate, there is a functional interdependence between
the two organizations, focused on USCinfo and the design of the Teaching
Library.

The two organizations are separate except for the Center for Scholarly
Technology. The director of the new center reports to both the University
Librarian and the Vice Provost for Academic Computing. The center's
interests naturally overlap those of library services. As curriculum
software is developed, it should be made available as a library service.
In some instances, the curriculum software should incorporate library
resources (such as access to general bibliographic information or to
special databases created by librarians of citations or full-text material
related to the curriculum). Specialized software for areas such as music,
cinema, and art are under development through cooperative projects
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involving teaching faculty, librarians, and technologists. The center also
provides microcomputer training and consulting for instructional and
information software applications. It includes a Software Development
Group, which designs software for personal computers and workstations,
with special focus on developing applications for the Teaching Library.
The applications will be both for instruction and for accessing and
manipulating information. Some of these applications will also be used in
research libraries across the campus. The library satellites have become
prototypes and test sites for new technologies. Through them, the center
conducts experiments with hardware and software that may be incor-
porated into the new Teaching Library when it opens its doors in 1993.

Electronic Information at USC Teday

During this decade, the library at USC has automated existing library
processes and taken important steps toward establishing an electronic
library.

Automation of Traditional Library Processes

The library began the automation of traditional library processes in 1980.
Committees were formed to review state-of-the-art systems. The pro-
jected cost of developing and maintaining an in-house system suggested
that a complete system supplied by a vendor would be more feasible. The
original request for proposals identified all requirements for an integrated
library system. After reviewing existing systems, the library selected the
GEAC system. GEAC's response indicated that a circulation module was
already available and that others (for acquisitions, cataloging, and an
online catalog) were under development.

With the arrival of the hardware and software for the circulation system
in February 1981, the arduous task of determining circulation parameters
and loading the database began. Existing circulation policies were re-
viewed and translated into “computer tables” or changed to take full
advantage of the automated system.

While the library was looking for a library automation system, it had
begun retrospective conversion of the catalog to machine-readable form.
Two separate studies were done to determine what records to convert.
The first compared circulation statistics and call numbers for the collec-
tion as a whole. Based on the results of this comparison, the most
frequently circulated parts of the collection were selected for conversion.
As the library got closer to implementing the circulation system, the
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second study was done, to check whether the library had met its goal of
having 60 percent of each specialized subject area converted before
starting to use the circulation system. Like the first study, it compared the
part of the collection circulating to the overall size of the collection:;
however, comparisons were made by subject area, rather than for the
collection as a whole. It revealed different circulation patterns in certain
subject areas, particularly philosophy, music, art, and architecture. Ad-
ditional catalog records were converted as necessary to reflect these
patterns so that the library could meet its overall goal.

Staff also reviewed the full bibliographic record that eventually would
be used for an online catalog to determine what elements should be
included in the circulation record. A task force studied the capabilities of
the GEAC circulation system and decided to load complete bibliographic
records to take advantage of the public access mode. This feature
permitted the library to use the circulation system as an interim catalog
and so gain experience with a public online catalog from the start.

The first terminals were put in the College Library when the circulation
system/interim online catalog became operational in January 1983. It had
taken two years from the arrival of the hardware and software to convert
catalog records and implement the system. Over the next five years,
additional terminals were added, the card catalog in the main library was
closed, and access to the catalog was provided through the University
Computing Network.

In late 1983, the vendor made the acquisitions module available; it was
reviewed, approved, and purchased. This system was much more difficult
to implement, because of the accounting and invoicing functions. Setting
up and handling accounts required a basic understanding of accounting
principles, placing new demands on the acquisitions staff. In a manual
system, if mistakes are made when an order is placed, it is not too difficult
to correct them later; an automated system, however, takes the original
ordering information and automatically applies it to the receiving, in-
voicing, and accounting functions. The staff had to learn how the software
programs interacted. Thus, although acquisitions software was used in
fiscal year 1986/87, it was not until fiscal year 1988/89 that the system
was implemented fully.

In mid-1984, a committee reviewed available online catalogs from a
number of vendors. None offered any special advantages, and, given the
ease of integrating software from the same vendor, the library decided to
acquire GEAC'’s online catalog module. The process of planning for the
online catalog and reviewing hardware and staffing needs then began.
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Up to this point, a staff of two had operated the circulation system and
implemented the acquisitions system. Additional staff were necessary if
the library was to have a completely integrated, dependable system from
which management information could be gathered. Two additional staff
members were requested in the budgetary process: a professional librar-
jan to head the unit and a computer operator for night operations. The
unit head position was posted in January 1986 and filled the following
April; the computer operator position was authorized in July.

Parameter requirements for the online catalog were defined, and the
processes involved in reloading the database were identified. The entire
bibliographic database, containing records created as early as 1976, was
sentto UTLAS, a vendor of library bibliographic services, to be processed
through their authority control service. This was to ensure that all name
and subject headings in the catalog would be consistent and conform to
current standards. After UTLAS returned the database tapes, the infor-
mation was reloaded into the GEAC catalog system. Catalog records
were linked to the circulation database, so that records displayed on the
online catalog also would show the circulation status of items. The
implementation of the online catalog was completed by August 1988.

USC does not have an automated serials control system, aithough it
does have an automated union list of serials with issue holdings. This
system was developed in-house and runs on the IBM mainframe. Titles
are input manually after cataloging. This software originally was written
in the late 1970s and redone in 1980. In the future, the library plans to
provide access to the union list of serials through USCinfo. Existing
systems for serials control are being evaluated, with the aim of integrating
detailed information on serials holdings into the online catalog. At this
point, about 80 percent of the titles currently received are in the online
catalog.

Steps toward an Electronic Library

Once activities were under way to implement an integrated system for
automating traditional processes, the library administration began to look
toward the future. Since 1984, the library at USC has taken experimental,
but practical, steps to to develop new kinds of library services and to
provide new kinds of access to information. The first step was taken in
July 1985 with the creation of a Division for Academic Information Ser-
vices (AlS) within the library. AIS manages all automated library services,
including the integrated library system (which was already well under
way). AlIS is also responsible for developing new projects related to
electronic access to information, such as the establishment of the satellite
libraries and the USCinfo system.
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Satellite Libraries

The first activity of this division was to develop a proposal for a $2 million
grant intended to fund the purchase of hardware and software and the
support of staff to create new library programs using microcomputer
technologies. The primary goal was to provide indexing and abstracting
services in electronic form, with access in-house and from remote loca-
tions, including dormitories and homes. Integral to the proposal was the
development of library satellite operations. Each satellite was to be
located in a student activity area. Microcomputers linked to the univer-
sity’s MICOM computer network would provide students with access to
word processing, bibliographic databases, reference works, and other
campus computing resources.

The project was fully funded by the Ahmanson Foundation for a
three-year period, supporting a staff of three and the cost of equipment
and database leases. At the time of the grant request, academic and
administrative computing services on campus were being reorganized.
The library had been the prime mover in implementing its integrated
library system and obtaining a grant for further development of electronic
services; Academic Computing did not play a significant role until after
major decisions had been made on hardware and software. From a
management viewpoint, the project was treated as separate from the
other day-to-day activities of the library. This enabled the division director
to proceed quickly and in innovative directions.

Once the project was funded and a project librarian hired, detailed
plans for the operation of the satellite libraries were developed. Two initial
satellites were set up, one in a dormitory and the other in a student activity
center. Students were hired to help maintain the operation. At the time,
the IBM PC was the most logical choice as microcomputer, and the 3Com
local area network that the library already had installed internally became
the network of choice in the satellites. The initial activities included word
processing, access to the online catalog, and an encyclopedia on CD-
ROM. The CD-ROM software was on the file server, and a menu on the
microcomputer directed students to the specific computers with CD-ROM
capability.

At a minimum, all workstations now provide access to the online
catalog and USCinfo, the ability to download and print bibliographic
citations, and word-processing software for taking notes and preparing
research papers. The satellite libraries also act as a research laboratory
for developing new approaches to accessing information and incorporat-
ing access to library resources into the curriculum. Teaching and instruc-
tion in the use of the library’s information services is an integral part of
the mission of the satellite libraries. They are where students go to learn
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about the services and to receive hands-on instruction in accessing
information for research and term papers.

USCinfo

While the satellite libraries were readied for operation, work progressed
on the selection of hardware and software for loading and maintaining
USCinfo, a major information database of indexing and abstracting ser-
vices, aimed at the undergraduate students.

The choice of software was addressed first. The BRS/Search software
was the mostlogical candidate: it already was being used for this purpose
by a major database vendor and at other universities, could be used to
develop local databases, would be easy for librarians to use, and could
have a customized front end developed for end users. In the future, a
gateway to the larger world of databases maintained by BRS could be
added without additional training or support. Once the software was
selected, the choice of hardware was easy—BRS/Search primarily runs
on IBM mainframes. Advised by a part-time consultant, the library defined
the hardware configuration and, in 1986, purchased an IBM 4381 with 20
gigabytes of storage.

Academic Computing agreed to maintain the library's IBM mainframe
and to provide applications programming support to tailor the BRS front
end to local needs, in exchange for being able to use the mainframe's
surplus capacity as a time-sharing host for users of other software running
in IBM's VM operating system. In 1988, the mainframe was upgraded to
an IBM 3081D; it is now the major VM server on the campus network. The
library is responsible for defining the user interface, determining the
appropriate software for information needs, and defining and managing
projects.

The library had been a pioneer in the use of microcomputers,
databases, and networks and, as a result, considered itself a partner of
Academic Computing in the development of campus computing re-
sources. It became dependent on the resources of Academic Computing
at about the time that Academic Computing began to redefine its
philosophy away from the provision of computer cycles for expert users
and toward a philosophy based on networking and reaching out to new
computer users. In principle, the roles of the library and the computing
organization as they relate to the provision of access to information are
understood clearly; in fact, the library must compete with other projects
for the time of an applications programmer. The arrangement undergoes
constant discussion and adjustment; the library must depend on pro-
grammers from the computer center but, thus far, has no direct organiza-
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tional control over them. Most recently, the liaison work has been led by
the Director of the Center for Scholarly Technology, who is appointed to
both departments.

As software and hardware were being selected for USCinfo, the library
staff began corresponding with a large number of database vendors to
determine their interest in leasing databases to individual educational
institutions. Initial responses were not encouraging. Vendors either did
not understand the project or required payment based on the number of
searches or the amount of searching time. Since the project was using
limited grant funds and usage could not be determined in advance, there
was concern about making a financial commitment that could not be
maintained. This is not an uncommon problem in the development of
campus computing and information services and policies; vendors often
are unprepared to deal with academic environments and needs, and a
patient dialogue is required to inform each side of the other's needs. Over
the last three years, the situation has improved significantly, and most
vendors now are willing to lease database tapes for an annual subscrip-
tion fee.

Aside from finding willing vendors, the project team had to identify
potential databases to start the electronic library. A review of USC's
search histories for remote DIALOG and BRS services identified the most
heavily used databases. Keeping in mind the needs of undergraduates,
the staff chose five indexes of general interest, all available from Informa-
tion Access Company—Magazine Index, Trade and Industry, Computer
Database, Management Cantents, and the National Newspaper Index.
These indexes were installed during 1987/88. Funds are available to
maintain them and to add an additional nine bibliographic databases
during the 1988/89 fiscal year. The additions planned are MEDLINE,
PAIS, PsycINFO, and six indexes from the H. W. Wilson Company:
Applied Science and Technology Index, Art Index, Humanities Index,
Library Literature, General Science Index, and Social Sciences Index.

USCinfo first became available in a test mode in November 1987. A
straightforward menu system was designed by librarians in the Academic
Information Services Division. The menu system allows students to type
in a string of words for searching purposes; the system assumes the
Boolean operator “and” and searches for items containing all the
specified words. Through the help system, training classes, and written
documentation, students can learn more sophisticated search tech-
niques. Early usage indicated that students found the database easy to
use and were enthusiastic about its potential. Between March and Oc-
tober 1988, usage increased sevenfold, and statistics indicate that it
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continued to increase during the fall semester of 1988. The success of
the service led to the decision to add the new databases. With more
training and publicity, usage should be even heavier.

The USCinfo service is intended to introduce students to searching for
references through online indexing and abstracting services (and, in
principle, to extend their computer literacy to include database searching
using Boolean operators). For the immediate future, reference librarians
will continue to act as intermediaries for remote access to the more
sophisticated databases, such as the citation indexes provided by the
Institute for Scientific Information. USCinfo is available in the main library
and the specialized subject units, in the five satellite libraries, from any
computer hooked to the university’s computing network, and from home.
In time, it is expected to be the primary central information resource on
campus and the anchor of the campus information networks.

The Electronic Library Consortium

As a major research library, we have accepted a community responsibility
to assist smaller academic institutions through access to our collections.
To this end, we developed the USC Electronic Library Consortium. One
of the primary goals of the consortium is to give the faculty of small liberal
arts colleges in the Los Angeles area access to research materials.

Five colleges belong to the consortium (there is a nominal annual fee
for membership). They have electronic access to the online catalog and
to some of the USCinfo databases. (Access to the databases is subject
to negotiations with specific vendors.) The consortium members also
have electronic access to the USC Doheny Express to request delivery
of materials that they have located through the online catalog. A user
services librarian at USC is responsible for training librarians at the
member institutions, providing them with microcomputer disks for access
to the service, and generally managing the services.

Project Jefferson

With the advent of Macintosh computers and, in particular, the develop-
ment of the Mac SE and Mac I, the library, in partnership with faculty from
the Department of Industrial Engineering and the Freshman Writing Pro-
gram, began to develop curriculum software that would help students
prepare research papers and use library resources. This cooperative
effort, known as Project Jefferson, is being pursued under the auspices
of the Center for Scholarly Technology. Apple Computer provided
machines for the development of the software and for a microcomputer
laboratory where the software could be used.
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The software originally developed for this project made use of the new
hypertext capability of Apple’s HyperCard. it allowed students in the
Freshman Writing Program to receive an assignment, search a limited
database on the constitution that resided on the Macintosh computers in
the laboratory, and prepare their research papers. The next version of the
software will also enable students to search mainframe databases and
download the results.

Management and Organizational Issues

In any organization, change raises issues for management. Organiza-
tional structure, funding, and commitment from the institution are par-
ticularly important for supporting the growth in automated library services
and the new roles assumed by the library.

Organizational Structure

In the USC library, the organization of Academic Information Services
points beyond the traditional role of library automation. AlS is responsible
for the selection, design, installation, and maintenance of the library's
automated integrated library system (circulation, acquisitions, online
catalog, and serials). AIS also supports the automation of the library’s
administrative services, which are served through a local area microcom-
puter network with an internal electronic mail system and shared software
on a file server. This support includes the operation of the local area
network in the libraries and the satellites, the selection of appropriate
hardware and software for personal computers, and the training of library
faculty and staff.

AIS is responsible for electronic access to scholarly information and,
in general, for the Central Library System’s management and develop-
ment of information technologies. It coordinates the technical aspects of
the operations for USCinfo with the Director of the Center for Scholarly
Technology. These technical aspects include equipment requirements
and descriptions of machine-readable elements for the databases. AIS
also monitors the installation, electrical wiring, and cabling of data-
communication lines within the Central Library System.

Funding

Since 1984, costs for new projects have been supported by increased
university operating funds and successful fund-raising by the library from
private sources. The campus administration has supported the leader-
ship role of the library since the receipt of the $2 million grant from the
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Ahmanson Foundation in 1984. In 1989, the Center for Scholarly Technol-
ogy will administer and develop instructional and information software
and facilities across campus; these activities represent a new phase in
the development of the original library satellites. They mark a transition
to intensive program planning for the new electronic Teaching Library
planned for 1993.

The Teaching Library will require major infusions of operating funds in
the budgets of the University Library and Academic Computing, which
already support USCinfo. Projections of requirements for new staff,
hardware and software development, and user training currently are
being developed. Much of the capital funding for the Teaching Library is
secure, and an architect was selected in early 1989. The operating
budget will be built incrementally over a three-year period beginning with
the 1989/90 fiscal year; it will represent new funds allocated by the
university administration to both the library and Academic Computing.

Institutional Commitment

Institutional commitment to academic computing, including the library’s
particular mission to support instruction and research in new creative
ways, remains high. The commitment of the university's president to the
design of a state-of-the-art electronic library—the Teaching Library—fur-
ther confirms the allocation of resources necessary. The collaboration of
librarians and faculty through the Center for Scholarly Technology in the
Teaching Library will prove to be the single most revolutionary activity in
integrating access to instructional and informational software at the
University of Southern California. The Teaching Library will serve as a
catalyst for change in the classroom, the culture of learning, and the role
of libraries.

Evaluation and Future Plans

Lessons Learned

USC is committed to exploring the new library roles made possible by
information technologies. Up to now, it has concentrated on networks,
databases, microcomputers, and software development; in the future, it
will build on new technologies for the delivery and storage of information,
such as multimedia workstations and optical media. This has been a
period of experimentation, in which the library has been the focus of
development for microcomputer hardware and software, claiming a
central role in using information technology to support the research and
teaching missions of the university. This leadership is now redefining the
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relationship between the University Library and Academic Computing, on
the one hand, and between the staff of “the electronic library” and the
traditional library on the other.

The relationship with Academic Computing was uneasy when the
library was dependent on computer center support but had no organiza-
tional leverage to give its projects priority. With the creation of the Center
for Scholarly Technology, it is hoped that an organizational “umbrella”
now exists that will be able to coordinate the activities of the two depart-
ments. The functional convergence and interdependence brought about
by new technologies has led, by design, to a joint venture rather than an
organizational merger.

The relationship between Academic Information Services and other
library services is also evolving. Library automation projects have been
integrated into the traditional library, but this has not been so easy for the
new teaching missions implied by software development and the satellite
libraries. In part, integration has been consciously avoided so that new
directions could be explored fully without seeking a consensus. Since the
support provided by the Ahmanson Foundation grant has ended and
many of the experiments have proved successful, it is now necessary to
define strategies for mainstreaming information technologies and new
formats into the library units. Yet it is also important to continue to
experiment.

What Next?

The introduction of technolegy into the library has given birth to new kinds
of information cultures and to a second generation of projects that seek
to resolve the thought-provoking contradictions that technology has
brought into every research library. At USC, the Teaching Library program
is the focus of this process of inquiry and experimentation aimed at
discovering the library of the future in the contradictions

» between the traditional print library with its emphasis on the conser-
vation of knowledge and the potential electronic library with its em-
phasis on the distribution of knowledge;

« between the need to create a library that will be an enduring and
permanent part of scholarly life at USC and the need for a library
that can keep pace with changes in technology and tearning; and

» between a humanistic library of the spirit and the library of high
technology.

We believe these contradictions are creative, not destructive; neverthe-
less, they do imply a fundamentally new direction in the library's vocation.
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The Teaching Library must provide a humanistic setting for technol-
ogy. This means, first of all, the humanistic use of computers to teach, to
create a culture of learning among students, and as a medium for
communication and for creativity. Until now, two voices have conducted
the conversation of knowledge—those of human beings in dialogue,
whether students, student and teacher, or librarian and student or
teacher. The computer is to be the third voice in that conversation, raising
or changing the level and type of information available and providing tools
for analysis, tutorial advice and training necessary to use new tech-
nologies, and a medium for communication and expression.

But the challenges implicit in the contradictions are not limited to the
Teaching Library—they affect every aspect of the library. The library is
moving beyond the automation of paper processes to the creation of new
kinds of information-intensive services in every dimension. We must ask
some hard questions in this era of intensive change but limited budgets.
How can technology-intensive services be integrated into the traditional
print library? How can technology-intensive services based on different
hardware and software—like GEAC, USCinfo, and different microcom-
puter operating systems—be integrated into coherent systems so that
libraries and patrons do not have to learn new techniques for each new
kind of information service? How can the academic computing organiza-
tion and the library learn to be interdependent and perhaps build coop-
erative cultures, given their quite different histories and traditions?

At one point, critics imagined a future in which the library would
become like the university museum, once a center of research, but now
an anachronism. At USC, the goal is to create a library that will lead the
information revolution in humanistic directions.
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he administrators at Columbia responsible for providing
traditional library and computing services recognized early
in the decade that emerging computing and communica-
tions technologies would have an impact on the way that
scholars do their work, necessitating a reexamination and
rethinking of the organization, scope, and type of operations
for which they were responsible. The Scholarly Information
Center was created in response to such a reconceptualization and redef-
inition of the information infrastructure necessary to support the work of
the institution’s faculty and students.

The Scholarly Information Center (SIC) is designed to provide a total
array of informaticn services to the university community, typically en-
visioned as a user working at a desk or workstation and seeking informa-
tion for the intellectual task at hand, regardless of format or computing
capacity. The new organizational integration of library and academic
computing activities has enabled the university to bring together a broad
range of talents—disciplinary, technical, and managerial—with knowl-
edge of and access to scholarly materials in a broad range of formats—
from manuscripts and incunabula to electronic texts—in order to meet the
needs of students and scholars whose academic requirements encom-
pass all the human mind can imagine.

Library collections today are more than just the books held in the
stacks of an individual institution. As scholarly output rises, as materials
budgets fail to keep pace with inflation in publishing, and as the
economies of scale in managing large research collections diminish, the
“collection” must be considered to be whatever provides access to and
delivers as much of what is needed as possible. Several factors are key
to the success of this collection concept: the identification of collection
strengths and individual items; the commitment and means to share
resources among institutions; delivery mechanisms to speed the trans-
mission and receipt of scholarly information and documents; reliable
national and international telecommunications networks; and trained
scholarly information specialists to help users identify, access, acquire,
and use the raw materials of their work.

No university can develop these capabilities on its own. As well as
working closely together within an institution, library and computing
organizations must participate in national and regional cooperative ef-
forts. Columbia, and the SIC in particular, is committed to collaboration
and to sharing resources, expertise, and experience.

Just as the new national library will hold a virtual collection, the SIC is
a conceptual organization—one without walls. It has brought together its
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impressive arsenal of resources without making physical changes or
relocating staff. Like all dynamic organizations, the SIC is evolving.
Created in January 1986 from the Columbia University Libraries and the
Academic Computing division of the Columbia University Center for
Computing Activities (CUCCA), the SIC's original configuration has
changed only slightly since then. Figure 10.1 shows the organization
chart in September 1988. Additional modifications undoubtedly will come
as needs change and as the information landscape becomes ever more
complex and costly.

Columbia University

Columbia University, a private, nonsectarian institution of higher educa-
tion, ranks among the nation’s top universities. Its two major campuses—
Morningside Heights and Health Sciences—are in New York City; other
campuses-—most notably the Lamont-Doherty Geological Observatory—
are in nearby New York counties. The university's 1,760 full-time faculty
members teach in sixteen faculties and seventy-three departments of
instruction, through which the university's academic activity is primarily
conducted. Various other educational institutions, hospitals, and medical
research institutes also are affiliated with the university.

The total enrollment at Columbia is approximately 18,500 students:
two-thirds of whom are graduate, professional, and special students, and
one-third of whom are undergraduates. The distribution of enroliments,
joined to the university's traditional strengths in the arts and sciences, the
institution's emphasis on research, and its location in New York City,
places different demands on library and computing services than those
found at many other major universities in the United States. Research
library materials, for example, are used much more heavily at Columbia
than they are at the libraries of many colleague institutions.

Columbia University Libraries

The Columbia University Libraries (CUL) date to the beginnings of King's
College in 1754 and now contain one of the most notable research
collections in the country. Library resources on campus are centralized
(alllibraries except the Law Library are part of the CUL system), and CUL
is organized in twenty-six units designed to provide materials, services,
and support to disparate parts of the university community. Columbia’s
statutes prohibit the establishment of formal libraries outside the CUL
system.
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The CUL collection, which is the seventh-largest academic library
collection in the United States, holds more than five-and-a-half million
volumes, with more than one hundred thousand added annually. Addi-
tionally, the collection contains more than three-and-a-half million
microform pieces, more than twenty-four million manuscript items, and a
sizable number of CD-ROMs and other resources in electronic format.
There are also important collections of maps, audio materials, scores, and
pamphlets. As important to the university community, however, is the
access CUL provides to resources held elsewhere. Columbia is a mem-
ber of (and often helped to found) many local, regional, national, and
international consortia and other organizations threugh which virtually the
entire world of published scholarly information can be reached.

Of the twenty-six library units on three campuses (Health Sciences,
Lamont-Doherty, and Morningside), twenty-two are grouped in three
divisions within the Academic Information Services Group: Humanities
and History, Science and Engineering, and Social Sciences. The other
four libraries are designated as “distinctive” collections, so called be-
cause their collections are of unique depth and national significance: the
Augustus C. Long Health Sciences Library; the Avery Architectural and
Fine Arts Library; the Rare Book and Manuscript Library; and the C. V.
Starr East Asian Library. The current organizational structure has evolved
from that created after a 1970/71 study by Booz, Allen & Hamilton, Inc.’
This study, carried out with support from the Council on Library Resources
and the involvement of the Association of Research Libraries, has served
as a model for some major research libraries. The organizational structure
that it produced at Columbia permitted a fairly easy transition to the SIC.

Nearly fifteen thousand individuals use the libraries each weekday
during the academic year, and about one million items are circulated
annually. The collections are developed, organized, and processed by a
staff of 156 librarians, 317 supporting, technical, and supervisory person-
nel, and a student work force equivalent to some 151 full-time employees.
The University Librarian's position has been at the vice-presidential level
for more than fifteen years.

Columbia University Center for Computing Activities (CUCCA)

In marked contrast to library services, academic computing at Columbia
is highly decentralized. CUCCA comprises two divisions: Administrative
Data Processing (ADP), with which we will not be concerned in this
chapter, and Academic Computing, composed of Academic Information
Systems and support groups for communications and computer opera-
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tions, which merged with CUL in 1986 to form the Scholarly Information
Center.

CUCCA Academic Computing (CUCCA for the remainder of this chap-
ter) operates time-sharing services, a small number of microcomputer
facilities for some instructional and research activities, and consulting
and microcomputer prepurchase advisory services. It also manages a set
of networks on campus and provides connections to local, regional,
national, and international networks as well as direct connections to the
John von Neumann supercomputer center in Princeton. CUCCA's staff of
125 maintains the backbone network (which uses the TCP/IP family of
communications protocols), operates the central voice/data networks on
the Morningside campus, maintains communications links to Columbia's
other campuses, oversees the machine room and most of its equipment
and systems, and provides consulting assistance for faculty and stu-
dents. However, an ever-increasing proportion of academic computing
done at the university, not unexpectedly, is under the aegis of individual
schools and departments.

University Reporting Structure

In the early 1980s, Columbia abandoned a triprovostial structure in favor
of a single provost who is responsible for developing, implementing, and
periodically evaluating the university’s academic programs and activities.
At the same time, library and computing services were moved from the
provost's office to that of the Executive Vice President for Academic
Affairs, whose portfolio included athletics, the registrar and bursar, affir-
mative action programs, and the office of investments. After the creation
of the SIC, the Vice President for Information Services and University
Librarian, who is directly responsible for SIC operations, continued to
reportto this office. The newly created position of Assistant Vice President
for ADP also reported directly to the executive vice president.

Problems and Changes

Predictable difficulties arose from this reporting relationship: academic
matters were under the provost's aegis; the academic information in-
frastructure necessary to carry out academic activities was not. The
exclusion of the SIC from participation in the institution's academic
strategic planning processes and in its routine tactical planning activities
caused a widening disjuncture between the SIC and the provost and
faculty. Difficulties in coordinating, planning, and setting institutional
priorities also spread. Some operational problems produced by the split
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of academic and administrative computing also arose. As a result, and
with the arrival of a new vice president in the summer of 1988, the
university changed the SIC’s organizational structure and reporting rela-
tionships. CUCCA, ADP, telecommunications, and the libraries now all
report to the Vice President for Information Services and University
Librarian, who reports to the provost.

Advisory Commitiees

Several university committees provide formal advice and support to the
SIC. Of longest standing (since 1969/70) is the Senate Committee on
Libraries, Computing Activities, and the Bookstore. Its responsibility is to
review and recommend university policies to advance the role of the
libraries in effecting the university’s educational purposes. The more
recently established Information Processing Advisory Committee
(1986/87) is charged with providing advice to the vice president about
policies for the SIC’s academic computing operations. The newly ap-
pointed Committee on Scientific and Supercomputing provides strategic
advice to the Assistant Vice President for Academic Computing. A
Telecommunications Policy Committee advises the vice president about
issues relating to the installation of a new digital voice-and-data system.
Finally, a newly appointed (in 1987/88) Budget Advisory Committee helps
provide academic input during the preparation and submission of the
CUL annual budget. There are also a number of small advisory commit-
tees, which work with librarians responsible for the operations of depart-
ment libraries.

Philosophy and Strategy for Library and Information Services

Purpose

The purpose of the SIC is to meet the scholarty information needs of the
students and academic staff of the university by providing recorded
information in the pertinent subject fields and by forming and maintaining
a robust information infrastructure for the institution. Further, because
many of its collections are of national and international importance, the
University Libraries recognize an obligation to serve, not only the Colum-
bia community, but also certain scholars and students from outside the
university who require access to unique materials or specific distinctive
collections. Similarly, CUCCA recognizes an obligation to help develop,
participate in, and support regional, national, and international network-
ing activities. CUCCA's role is not to be a “leading edge” organization but
rather to support the needs of its users as solidly as possible.
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Role
The SIC strives to fulfill its purpose by

« identifying and acquiring, or otherwise making available, materiais
in all formats necessary for instruction and research within the
university or required to maintain the quality of distinctive collec-
tions; )

» developing reference, consuitation, bibliographic, instructional, and
other specialized services that effectively and imaginatively re-
inforce academic objectives;

« making resources accessible through the support services and
facilities of central and specialized library units, computer center
offices, labs, terminal rcoms, and scholars’ workstations; and

« assuring the security, preservation, and condition of the collections,
the networks, and centrally owned computing and communications
equipment.

To meet these objectives, the SIC must offer its resources and services
effectively and efficiently; it must also maintain close working relation-
ships with university officials, faculty, and students. In addition, the SIC
must work with other research libraries, academic computing organiza-
tions, associations, and cooperative organizations to enhance access to
other resources and to develop mutually advantageous solutions to
collective problems.

Decision and Planning Processes

Historic Evolution

During the last fifteen years, CUL'’s leadership has recognized the need
for a formal body to provide the organization’'s planning structures and
processes. In the mid-1970s, the Library Operations Committee con-
sisted of the three group directors, the Assistant University Librarians for
Planning and Personnel, and the heads of the distinctive collections.
The Library Operations Committee felt that it would be more effective
if the assistant directors, who were closer to daily operations, were
included. It experimented with a variety of committee structures for library
planning and operations. At one time, a separate operations committee
of the assistant directors met monthly, but it seemed to serve merely as
a substitute for informal corridor discussions and was an impediment to
implementation. When the SIC was formed, the structure described below
was established; it has operated fairly successfully for the last two years.
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Planning Council

The Planning Council is chaired by the vice president and is composed
of the SIC’s group directors, its Director of Personnel, the Directors of
Budget and Planning for CUCCA and CUL, and the librarians of the four
distinctive collections. The Assistant Vice President for ADP is also a
standing member and attends when appropriate. The Planning Council's
activities include the development of a strategic planning process and
the consideration of a broad range of planning and policy issues of critical
importance to the university. The group meets biweekly and, as part of
its charge, identifies policy issues to refer for discussion/input to the
Operation and Planning Council.

Operation and Planning Council

This council is purely a library organization. Its members are responsible
for addressing and resolving issues of emerging concern and for inform-
ing the membership of important and impending changes in operational
issues. The group meets monthly and is convened by the vice president.

CUCCA Managers

With the establishment of the SIC in 1986, the vice president formed a
working group, known as CUCCA Managers. Members were managers
from both sides of the merged organization: from CUL, the four group
directors (all except the Resources group) and the head of the systems
department; from CUCCA, four group managers and the manager of
Financial and Administrative Services; from both groups, the directors of
personnel. The group, which was chaired by the vice president, met
monthly to deal with operational and policy issues. As the SIC matured,
however, it became apparent that these issues could be handled more
expeditiously through the SIC organizational structure and that a number
of immediate and far-reaching issues, particularly those relating to
telecommunications, networking, and the implications of the decline in
external income, were more urgent.

Thus, a new, as-yet-unnamed group now meets weekly. It consists of
the vice president, the Assistant Vice Presidents for Systems and ADP,
the Director of Telecommunications, and the CUCCA Budget Manager.
The former Director of CUCCA, who currently works part-time as the
Senior Advisor for Information Strategy, completes the group.

Current Priorities

Through the planning structures and processes described above, the SIC
has identified a number of areas that it considers to be most important for
both the short and long run:
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» improving access to and control of the libraries’ collections by
implementing an integrated functional computer-based system;

» improving services provided directly to end users, including access
services, reference and consultation, and access to materials and
equipment;

» developing and managing the collections to meet the curricular and
research needs of the university community;

» providing inexpensive connectivity, including electronic mail and
access to Columbia Libraries Information Online (CLIO), to everyone
in the university community;

« continuing to upgrade the quality of the campus backbone network
and the ability to maintain it;

» continuing to recruit and retain the best possible staff; and
« improving and maintaining physical facilities.

Under other circumstances, separate computing and library organiza-
tions would include most of these items on their individual lists of pri-
orities. However, because they were developed and will be pursued by
the combined SIC, we believe that the user will benefit from a more
effective environment for accessing and utilizing information. The de-
cision to amalgamate was based on the knowledge that electronic infor-
mation services will be increasingly important to both research and
instruction and that advances in technology will affect almost all library
services.

Information Services

Automation of Traditional Library Processes

CUL began its automation activities more than two decades ago, when it
developed and implemented batch systems to support acquisitions,
reserves, and circulation. A shortage of resources limited the impact of
this computerization, and the second two systems were neither imple-
mented in any but the very largest of library units nor upgraded in any
meaningful way. They are still operative today, on their proverbial last
legs. No other stand-alone systems have ever been used.

Columbia was a charter member of the Research Libraries Group
(RLG), which was founded by research universities and independent
research libraries in 1974 to manage the transition from locally self-suffi-
cient and independently comprehensive collections to a nationwide sys-
tem of interdependencies in order to preserve and enhance the national
capacity for research in all fields of knowledge and to improve the ability
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to locate and retrieve relevant information. In 1977, CUL started to catalog
its books and serials through the Research Libraries Information Network
(RLIN), which is RLG's automated information system; it began to use
RLIN for acquisitions operations in the early 1980s. CUL now also makes
extensive use of the RLIN interlibrary loan facilities and its archives and
manuscripts control functions. The RLIN database integrates eight biblio-
graphic files representing archival materials and manuscripts, books,
machine-readable data files, maps, sound recordings, musical scores,
serials, and visual materials from more than thirty-five institutions; this
database is used extensively by reference librarians and scholars.

Online Catalog

Columbia Libraries Information Online (CLIO) is an information system of
which the online public access catalog is a major component. The online
catalog consists of two databases: materials cataloged after 1977 and
materials on order or in process. CLIO also contains a two-year subset of
citations from MEDLINE and a database of information about the librar-
ies—schedules, locations, and the like.

CLIO currently runs on software (BLIS) originally leased through a
contract with Bibliotechniques, Inc. The BLIS system runs WLN searching
software in an ADABAS environment. CLIO is installed on an IBM 3083
acquired through an IBM Advanced Education Project grant and located
in CUCCA's machine room. The system is maintained by staff from
CUCCA and CUL. Cataloging and acquisitions still are done on RLIN, with
records added to CLIO weekly from tapes.

When Bibliotechniques, Inc., declared bankruptcy in June 1986, a
consortium of five institutions, led by Indiana University, arranged license
agreements with WLN and Software AG. After an intensive comparative
analysis of all viable systems, the SIC concluded that it would be better
not to run the current system over the long term, primarily because
development of the other components needed to create a fully functional
integrated system—circulation, serials control, cataloging, and acquisi-
tions—was uncertain. NOTIS was determined to be the software that best
met Columbia's needs. It was installed in June 1988, and the SIC expects
to make the information on CLIO available under NOTIS in the fall of 1989.
Until then, it will continue to maintain and keep updated the current CLIO
system.

Document Delivery

CUL does not offer document delivery services in the traditional sense of
the term. A market research study conducted in 1984 uncovered little
enthusiasm for direct delivery of documents and even less willingness to
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pay for the service. CUL staff think that this attitude will change as access
to CLIO becomes more widespread. A follow-up survey will be done soon.

In the late 1970s, when financial pressures caused the cancellation of
most subscriptions duplicated on the Morningside and Health Sciences
campuses, CUL began, and still operates, a service to deliver upon
request copies of articles or tables of contents to the nearest library.
Users pick up the materials themselves. A 1984 experiment to substitute
facsimile delivery for hard-copy delivery was not successful. Costs were
high, and the quality of reproduction was unacceptable. Recent improve-
ments in fax technology have prompted another exploration of this option.
Some table of contents services have operated for years in the libraries
serving science and social science disciplines. Headline services,
derived from online database services, also are provided to area institu-
tions; CUL staff post daily headlines from an international newspaper
database.

Interlibrary Loan

Materials not available at Columbia may be requested and obtained at
no cost to the user through CUL's interlibrary loan services at the Health
Sciences and Morningside campuses. Staff use formal interlibrary loan
services over networks, such as RLIN, OCLC, NLM's Regional Medical
Library Program, and New York State's NYSILL; informal electronic mail
channels, such as BITNET and NYSERNet; and the U.S. mails. The Law
Library uses facsimile technology to send and receive documents, and
planning is under way to introduce this service elsewhere on campus.

Reference Service
Reference service is one of CUL'’s traditional strengths. CUL had one of
the first academic reference departments in the country, and reference
services offered to the research community always have been state of the
art. The ten editions of the American Library Association's Guide to
Reference Books were edited by the three Heads of Reference in Butler
Library from 1912 to 1987. The Avery Index to Architectural Periodicals
also is produced at Columbia, at the Avery Architectural and Fine Arts
Library, and is published both in print format and electronically on RLIN.
Reference service is very different today from what it was even five
years ago. No longer do professional librarians spend long hours at
reference desks, waiting for questions to be asked. At Columbia,
librarians work with user services consultants to help individual scholars
or academic departments identify, acquire or access, and use informa-
tion resources and tools.
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Over the last few years, SIC staff have provided many new services,
often designed to help scholars in particular disciplines locate, use, and
manage scholarly information. Here are just a few examples:

« Access to the online version of Chemical Abstracts Service is
provided through the Chemistry Library, which manages the
university's account with the American Chemical Society and
provides training, documentation, and support. Users do their own
searching from their workstations.

» The SIC reference and consultation staff provide training and sup-
port for scholars’ use of ARTFL (a remotely located online database
of more than fifteen hundred French language texts).

« Staff in the Science Division and Health Sciences Library present
seminars for faculty and students on managing reprint collections,
focused on using software for commonly used microcomputers.

« SIC staff evaluated more than a dozen bibliographic database
management packages and disseminated the information to all
faculty and many graduate students. Demonstration software and
help are available in libraries and computer consulting areas.

+ Support for projects awarded equipment from Columbia's IBM Ad-
vanced Education Project is provided by SIC staff. This includes
assistance in determining needs, configuring hardware, identifying
and acquiring software and data, and using remote networks.

Staff supporting users of the Mathematics/Science Library have been
particularly concerned about the lack of sufficient resources to provide
adequate reference services much of the time. As part of the solution,
they are developing a “reference desk librarian,” a simple expert system
that will provide assistance with very basic requests (e.g., locations,
simple reference tool use, citation interpretation) and direct users to staff
located elsewhere. If successful, the technique might be extended to
other small locations. As yet, there are no plans to offer the system over
the campus network, because of software and resource limitations.

Access to Databases/Information Services

As scholars and students become more sophisticated information users,
they increasingly use data in electronic media directly, rather than using
librarians as intermediaries. The SIC staff spends considerable time
helping users identify, locate, acquire or access, and learn how to use
online databases themselves. Access to many of these sources can be
gained by:
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+ individuals contracting with database vendors individually;
+ the SIC arranging group licenses for individual direct access;

« the SIC making remote online databases available for individual
users on publicly accessible equipment at no charge;

» CUL contracting with database vendors for large-use contracts and
performing searches for individuals on a cost-recovery basis;

« CUL purchasing and making databases on CD-ROM available to
users at no cost.

Thanks to a grant from the Pew Charitable Trust, Columbia has been
able to make more than two dozen CD-ROM databases available at the
university, it is studying the impact of this storage and delivery
mechanism on instructional and research activities. Various types of
databases are offered in this format: bibliographic, full text, statistical,
and graphic. Most of the CD-ROM systems were placed in library units;
however, some have been sited in academic departments, including
MEDLINE in the School of Nursing and Thesaurus Linguae Grecae in the
Classics Department. Comparisons among print, remote online services,
locally mounted files, and CD-ROM versions are being studied. Through
the grant, the SIC also has sponsored some of the Lamont-Doherty
Geological Observatory's development of an optical storage system for
geological information with a map-based interface.

During 1987/88, SIC staff serving the social sciences worked with a
professor of political science to convert a book that was required reading
for two courses to machine-readable form. After overcoming some unex-
pected difficulties in the scanning process, the text was made available
over the campus network at no cost to students in a large undergraduate
course and a small graduate seminar. Students in both courses are
required to submit their papers, and comments on their classmates’
papers, electronically. There are more than two hundred terminals avail-
able on campus for them to use. Although the results of the year-long
project still are being analyzed, it appears that, for the most part, students
preferred to read and study the printed, codex format. The greatest
weakness of the electronic version seemed to be that the software did not
permit precise searching for trends and ideas. SIC staff are now examin-
ing alternative software and, despite the results of this experiment, plan
to continue similar projects.

The SIC is also in the process of establishing a Scholarly Resources
Center to support the use of full-text materials in electronic format. The
center will be located in Butler Library, which houses the humanities book,
microform, and manuscript collections, and will contain a wide variety of
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texts and the software designed to analyze and manage them. Staff will
be available for consultation on an individual or group basis.

Like most of its colleague institutions, Columbia supports the purchase
of resources in electronic formats, as well as access to information stored
remotely, from its materials budgets. These expenditures cover all but the
most intricate and individualized database searches. At present, both
types of purchases absorb less than two percent of the CUL materials
budget but are expected to grow as scholarly information becomes
increasingly available in nonprint formats.

in 1985, a committee appointed by the Executive Vice President for
Academic Affairs developed a set of university policies for databases,
stating that: information for research and scholarly purposes, regardless
of format, should be available to all members of the university community;
the university should provide access to the widest scope of databases
possible; there should be bibliographic control and access to as many
databases as possible in the university; while respecting the private or
confidential nature of some databases, database owners should normally
make them available to all members of the university community; access
to some databases may need to be on a cost-recovery basis; and the SIC
should provide users with several tiers of services to assist them in the
selection of information sources and the selection and use of databases
accessible at the university. Although funding has not been available to
implement many of these policies, they have served as guidelines to the
SIC as it has developed its current profile of reference and consultation
services and resources.

User Education and Information Instruction

The Scholarly Information Center is dedicated to providing a vital infor-
mation infrastructure to support the university’s research and instructional
activities. It offers a variety of services to teach users how to help
themselves and how to determine when it is more appropriate to ask for
the individual expert assistance that the SIC also offers.

To help inform the scholarly community of available resources and
current trends in information technology, the SIC issues a quarterly
publication. The SIC Journalis distributed free of charge at the university
and mailed directly to all faculty. In addition, the SIC sponsors seminars
on topics of general interest—word processing for humanists, database
availability and searching, scholarly communication, and the like. These
meetings, held at lunchtime, are very popular with faculty, graduate
students, and staff.
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Instructional services range from one-on-one consultations to large
group instruction. Traditional classes and instruction sessions (often
called "bibliographic instruction” or “computer literacy courses”) are
offered routinely on subjects of general interest or tailored specifically for
a course. SIC staff also have applied new technologies in an effort to
make instruction more effective—and more cost-efficient.

As a supplement to its introductory sessions in freshman composition
(arequired course for all freshmen), SIC staff produced a computer-aided
instruction (CAl) program. Anyone at the university can use this library
instruction program free of charge from any of the terminals on campus.
The CAIl format has proven to be a useful way to make basic library
information available to a much wider audience, and it will, in time, be
marketed to more and more of the Columbia community.

In this institution with so many graduate students in the humanities and
history, it has become increasingly apparent that these students must
learn to operate successfully in the emerging information milieu of their
disciplines, just as their mentors had to learn to cope with the admittedly
less complex book/microform environment of the recent past. SIC staff
developed and offered, first on an experimental basis, “Research in the
Humanities: A Practicum on Resources and Methods.” Now a regularly
listed credit course in the Graduate School of Arts and Sciences, the
course covers an introduction to library and archival research, reference
tools and services (the class is divided into groups by discipline), com-
puterized databases for bibliographic research (also discipline-specific),
techniques for organizing scholarly information; computer-assisted tex-
tual analysis and critical editing, and scholarly communication and
publishing. The Dean of the Graduate School of Arts and Sciences has
asked that the course be required for all humanities students; unfortunate-
ly, the SIC does not have enough staff to support this at present. Perhaps
some CAl-based applications will help. Another mark of the course's
success was a request by the Religion Department for a modified version
for its faculty. The department chair called the sessions “informative,
challenging, and genuinely helpful to us all. | assure you that what we
learned will have a significant impact on the way we go about our research
in the future.” This reaction prompted a significant reallocation of effort to
exploring further programs such as these.

Integrated Academic Information Management System (IAIMS)

The Scholarly Information Center is working toward its vision of an in-
tegrated information environment accessible from the scholar's
workplace. Searching for information should involve the same procedures
whether the information is on a remote commercial database, in a univer-
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sity-owned file, or part of one’s own correspondence. It should be easy
to collate information from different sources and to copy references and
quotations into personal electronic notebooks. Many problems must be
solved before this vision can be realized, but Columbia has been able to
take advantage of active support from the National Library of Medicine
for planning and implementing projects that move toward it. The project
concentrates on providing facilities for the Health Sciences Division and
the Presbyterian Hospital, which together form the Columbia-Presby-
terian Medical Center (CPMC). However, SIC staff are involved closely
with its planning and implementation, and facilities and services will be
capable of extension or replication throughout the university.

Acting on the belief that effective management of the exploding
knowledge base is one of the greatest challenges academic medical
centers face today, the Health Sciences Division (HSD) applied for and,
in September 1983, received from the National Library of Medicine (NLM)
a contract to plan an integrated academic information management
system (IAIMS). It subsequently received an implementation grant and
has applied for additional NLM funds to provide partial support for further
implementation of an institutionwide IAIMS. NLM's IAIMS initiative was
designed

to offer a planning framework, support, and encouragement to institutions
that were ready to undertake a system-wide plan for the development of
integrated information systems. Inherent in such a challenge is acknowl-
edgement that wise management and problems of university-wide intellec-
tual interaction loom as large as the technical and scientific obstacles to
achieving an optimal system.?

There are several compelling reasons to develop an information man-
agement system at Columbia. First, the recent advances in biomedical
research have generated new ways for preventing, diagnosing, under-
standing, and treating disease and maintaining health. The ability to
produce new knowledge far outstrips the ability to learn and appropriately
apply it; Columbia thinks IAIMS will play a central role in helping to deal
with this challenge.

Second, Columbia is committed to practicing and teaching state-
of-the-art medicine. Medicine of the future will depend on health prac-
titioners having access to computers and being able to exploit the
technology.

Third, in Columbia’s view, computers are not a change to be contem-
plated for the future but a force to be managed and planned for now.

Finally, the medical center envisioned for the future is both larger and
less centralized than today's center. Workers at remotely located primary
care centers, a new tertiary care facility, and a research park, all of which
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are currently being planned or built, will need remote access to library
resources, hospital records, and human resources. CPMC's building
program depends on an information infrastructure that will link people and
resources in a deinstitutionalized, decentralized setting.

Early Achievements
The IAIMS project at Columbia is marked by several notable achieve-
ments.

« Columbia has created an information management structure that en-
compasses the libraries, the Presbyterian Hospital, and the Health
Sciences Division (see Figure 10.2).

+ Important changes in culture and attitude have been achieved. A
new and unprecedented unity between the hospital and the univer-
sity has emerged.

+ An institutionwide network was planned, and substantial portions
have been installed.

» Electronic links have been established between CLIO and the
Health Sciences Library, which also opened and operates a
microcomputer lab and classroom, created an online catalog of in-
stitutional data files, and made a two-year subset of MEDLINE avail-
able through CLIO.

» Four prototypes of clinical information systems have been
developed: Intensive Care Unit; Medical Records Project for Ward
Patients; Pathology Reports Free Text Database; and Outpatient
General Medicine Practice.

Concurrent with the IAIMS project, the hospital has implemented a
network and systems for admission, discharge, and transfer; medical
records; and order entry and results reporting for tests. Installation of a
radiology system was completed in the fall of 1988. In addition, HSD's
Department of Medicine has contracted with BRS Information Tech-
nologies to author an electronic textbook of medicine. This service should
be available within the next two years, but final distribution plans are not
yet complete.

Scholarly Information System

In its proposal for the next phase of its IAIMS grant, Columbia has set a
number of ambitious goals. The first is a paradigm of the Scholarly
Information Center: to develop and implement an integrated information
management system that allows users throughout the institution to access
clinical information, scholarly information, administrative information,
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computing resources for basic research, and a comprehensive clinical
database for clinical research. SIC staff will be involved particularly and
specifically in the development of the Scholarly Information System (SIS).
The SIS will provide seamless access to MEDLINE, CLIO, other locally
mounted bibliographic and textual databases, such as the catalog of
local data files, and other files that users identify as valuable. The SIS also
will provide tools for managing a knowledge base, including activities
such as acquisition, maintenance, and bibliographic control of new infor-
mation resources, most particularly knowledge frames. Now under devel-
opment in the medical community, knowledge frames will deliver
expert-generated descriptions of new concepts, techniques, and other
critical new knowledge. When the SIS is available, a medical practitioner,
working at a patient’s bedside, will be able to call up the patient’s records,
search bibliographic and textual databases for information about a
specific illness or set of symptoms, review anonymous records of patients
in the same hospital to ascertain local trends, communicate interactively
with specialists, write orders, and get nearly any other type of information
he or she thinks would be helpful to the case.

The goal of IAIMS, as of the SIC, is to permit the user to do as much
of his or her work as possible in a preferred workplace, integrating
information requirements into the system. Information sources may be
local or remote, large or small, produced by others or by the individual;
they may be bibliographic, textual, statistical, or graphic—or anything
else the user defines. Final delivery is pictured as seamless, provided
through a set of standardized interfaces, and linked to human experts
who will furnish all of the information resources still in nonelectronic
format. The goals and visions of IAIMS and SIC are very ambitious yet,
ultimately, attainable.

Management and Organizational Issues

To work effectively toward the vision for the Scholarly Information Center,
its management has identified important management issues that must
be addressed.

Staff Training and Development

The continuing development of staff capabilities is vital to the SIC’s future
success. Effective staff development depends on training and recruiting
programs to attract and retain qualified people and to foster individual
growth and development. In addition to offering programs for training and
general development, the SIC supports attendance at courses, work-
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shops, seminars, conferences, and so forth, held at Columbia and else-
where. This support, although significant, is not enough. Professional
staff, with help from their supervisors, are expected to identify develop-
ment needs and ways to meet them. The SIC supports these efforts with
financial assistance and paid leave.

Promotional Opporiunities

Managerial Positions/Development

As job requirements grow, it becomes increasingly more difficult to find
and hire staff with the necessary technical, subject, and managerial skills.
All professional positions in the SIC are advertised nationally; extensive
recruiting efforts are made in each case. Very often, it takes many months
to fill managerial positions. Whenever possible, a current employee,
usually with little, if any, previous managerial experience, is given an
opportunity to fill the position on a temporary, “acting” basis. This
provides staff with a chance to learn firsthand what these jobs entail and
management with the opportunity to observe and help job performance.
About 50 percent of the people who have assumed acting positions
conclude that they prefer nonmanagerial jobs.

Locating and recruiting senior-level managers is exceedingly difficult.
Again, to provide opportunities for internal development, CUL sponsors
one “internal management intern” per year. Chosen through a competitive
application process, the intern spends six months working with a senior
manager, participating in planning and operational meetings, and explor-
ing areas of special interest.

CUL Staff

The CUL professional staff organization includes two long-standing paral-
lel elements: a system of position categories and a system of professional
ranks. Each professional staff member holds a position that is classified
into one of five categories on the basis of the degree of administrative or
policy-making responsibility involved. In addition, each staff member
holds a title denoting professional rank, which reflects the level of profes-
sional achievement of the individual. Promotion of professionals is based
on a peer-review system that evaluates performance, contributions to the
university, and contributions to the profession. Although this is not a
tenure review, it does bear some resemblance to the system by which
teaching faculty are evaluated. Librarians at Columbia hold appointments
as Officers of the Libraries that are equivalent to those of Officers of
Instruction. Computing professionals at Columbia hold appointments as
Officers of Administration.
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Communications

The introduction and widespread use of electronic mail by SIC staff not
only has improved internal communication by making it more accurate,
timely, and efficient but has enabled staff to see quickly the potential of
related applications of computing and communications technologies. The
single largest barrier to effective communications between the SIC staff
and the university’s faculty and students is the lack of universal access
to electronic mail by the latter group. With the assistance of the Informa-
tion Processing Advisory Committee, SIC management is trying to
achieve the objective of free availability of electronic mail to the com-
munity that was set in the 1984 report of a Task Force on Information
Processing. The current effort is focused on designing a structure that
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