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Information Sciences Series

Information is the essential ingredient in decision making. The need for im-
proved-information systems in recent years has been made critical by the steady
growth in size and complexity of organizations and data.

This series is designed to include books that are concerned with various
aspects of communicating, utilizing, and storing digital and graphic informa-
tion. It will embrace a broad spectrum of topics, such as information system
theory and design, man-machine relationships, language data processing, ar-
tificial intelligence, mechanization of library processes, non-numerical applica-
tions of digital computers, storage and retrieval, automatic publishing, com-
mand and control, information display, and so on.’

Information sciencé may someday be a profession in its own right. The
aim of this series is to bring together the interdisciplinary core of knowledge
that is apt to form its foundation. Through this consolidation, it is expected that
the series will grow to become the focal point for professional education in this
field.



Preface 10 the |
Second’ Edltlon '

The four years si'nce'the first edition of this book was published have been:a
perlod of exceptional advance in. the usage of computers in libraries. Where one
or two examples were all that were available at that time to illustrate each kind
of application, now there are five to ten; where the cadre of knowledgeable
people in:libraries at-that time was small, now virtually every major library has
some kmd of systems department; where the efforts at that time, were largely
expenmentdl and developmental, now they are operational; where the available
literature at that time was limited, now there is a wealth. This second edition
has therefore been written in a context totally different from that of the first.

But its aims are the same: to ensure that practicing librarians and that
students in library schools approach the world of automation with knowledge of
its capabilities and limitations and with the techniques of systems analysis by
which to analyze and evaluate alternative answers to the library’s processing
problems. The changes from the first edition therefore represent not a departure
from that purpose but simply an updating of its content, to reflect the advances
and experience gained. and an opportunity to correct the errors (hopefully
minor) that have been found through use of the first edition.

The updating to reflect experience has been based on analysis of the
published reports of operational experience and on interviews with people, in
various libraries throughout the country, who have been most generous in
providing information about their systems.

Reflecting on the progress of library automation over the last several
years, we want to pay special tribute to two distinguished librarians, Ralph R.
Shaw and Verner W. Clapp, each of whom made incalculably significant con-
tributions tolibrary mechanization and automation, contributions which con-
tinue to exert profound influence on every new development in the field.

Shaw brought the scientific method to library practice. To name but a few
of his deeds: he invented a library photocopy machine for ordering and circula-
tion work: he published the first Microtext book; he pioneered in cost/benefit
analysis of library operations; and he adapted Vannevar Bush's Rapid Selector
to photoelectronic storage and retrieval of bibliographic references in the Bibli-
ography of Agriculture.

vii



viii Preface to the Second Edition

Clapp did more for the development of library automation in America than
any other librarian. He supported numerous micrographic and computer experi-
ments. sponsored the development of the Machine Readable Cataloging system
(MARC), established the American Library Association’s Library- Technology
Project, and made Cataloging in Publication a reality. He toiled ceaselessly to
move libraries from manual methods to punched cards and then to computers.
Most importantly, his enthusiasm was highly infectious. ‘

The many contributions of these two men move us to emphasize the con-
tinuing importance of professionalism in the ficld of library automation. As
much as we may respect the feats of technology, we are far more impressed
with the individual human ingenuity they demonstrate. The principles and ideas
of our late colleagues have influenced virtually everything found between' the
covers of this book.

: | : ROBERT M. HAYES
Los Angeles, California JOSEPH BECKER
February 1974 1084 ( & I8lnos



Preface to the
First Edition

Data processing has become a subject of vital concern to librarians. ‘Within the
past decade, they have begun to realize that advances in technology and ‘im-
provements in the techniques of information system design are certain fo bring
about changes in'the character of conventional library operations. Scores of
libraries are already using computers to reduce clerical burdens and accelerate
service to readers. Others, including the Library of Congress, the National
Library of Medicine, the National Agricultural Library, and a number of uni-
versity' libraries have started large-scale efforts aimed at establishing natjonal
library-based information networks that involve a high degree of mechaniza-
tion. 24

Before the digital computer and associated new technology can be put to
work constructively in libraries; their: power and limitations must be-understood
by 'the professional librarian. Data processing clinics ‘and ‘data processing
courses, which are beginning to appear in library schools throughout the country,
provide excellent opportunities for learning. But they have highlighted a demand
foran integrated text appropriate to the needs of both the student and the practicing
librarian. . ,

" . The purpose of this book, therefore, is to- assist libraries and librarians in
resolving some of the problems faced in utilizing this new technology. The intent
is to provide a concrete, factual guide to the principles and methods available for
the application of modern data processing to library operations. For the operating
librarian, it should be considered a handbook, a tool to guide him in decisions
concerning the introduction of data processing techniques into his own library. For
the student, it should be a textbook, educating him not only in methodology but

-also in the interrelationships between data processing and the library. For the
system designer, it should be a summary of the state-of-the-art, serving as a bridge
between library objectives and the technology. The book, throughout, lays special
stress upon the library, and particularly on the significance of library values and
policies for determining the choice of system. The book gives emphasis to.the
computer, but always in the context of applying this technology to the solution of
particular operating problems, as a tool of good management and not as an end in
itself. At most, therefore, the book aims to educate the profession in the use of
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X Preface to the First Edition

these tools, and in the special problems of applying them to libraries. In this
respect, much of the groundwork has already been done—the profession has been
educating itself, has carried out analyses of library operations, has experimented
with mechanization, and is developing better concepts of cost control. The book
merely continues a process which is already underway. ' a

But we would be concerned if this area continues to be a predominant
focus of future interest by libraries. Recognition of the professional and social
implications of the computer has led university after university to initiate an ed-
ucational program in information science. These add to library education a re-
sponsibility for teaching the newer methods for analyzing and solving opera-
tional  problems, for instructing.in the methods of system analysis, ‘for
extending library control to include the newer educational media, for increasing
the degree of specialization in library functions, for examining critical ‘social
problems in the use of information, and for understanding theoretical founda-
tions. But existing library school curricula are not able; either in content or du-
ration, to accept the added burden which the computer implies. It is clear that a
completely new look must be taken. The issues relating to library education are
considered to be so critically important that the subject is glven special -atten-
tion;in this book. 1OWI9N N i

The book is organized into five major sections, each covering a more or
less well-defined segment of the-problems in applying automation to libraries.
Within a section, each chapter presents a principal topic of interest, and serves
as an introduction to an-annotated bibliography of primary references and addi-
tional. recommended reading that follows

R. M. HAYES

Los Angeles, California J. BECKER
September 1970
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Chapter One

Library Data Processing
Systems and Networks

Data processing technology, including computers and punched cards, has
evolved into a multibillion dollar industry and made its impact felt on almost
every aspect of our society. Its practical beginning was in the late 1800s when
Herman Hollerith of the Bureau of the Census cut a card to the exact dimen-
sions of the American dollar bill, devised a method for representing numbers or
letters by holes in the card, and used such cards to analyze statistics collected :
by the 1890 census.!

Herman Hollerith’s biography in the Dictionary of American Biography
reveals that the idea was suggested to him by a librarian.? Hollerith thus reports
the incident in one of his letters: “‘One evening at Dr. B’s tea table he said to
me, ‘There ought to be a machine for doing the purely mechanical work of ;
tabulating populatlon and similar statistics.” *’ The “‘Dr. B”’ to whom Hollerith
refers was Dr. John Shaw Billings, who was then Librarian of the Army
Surgeon General’s Library and who became the first Director of the New York
Public Library. To this chance remark. Hollerith attributes his msplraﬁon for
the development of the punched card. But perhaps the remark was not as

“‘chance’’ as it appears. The relationship between information technology and
libraries in fact has been a long and continuing one. One can visualize (with
good reason) conversations between Panizzi and Babbage on the possibility of
applymg the analytical engine to the production of the catalog of the British
Museum; * and Jewett’s effort to use srereotypes for mechanized publication of
catalogs is a part of library history.* The concept of mechanized handling of in-
formation was thus, at least subliminally, a part of library tradition.



E Library Data Processing Systems and Networks

Over the years since that ‘‘chance remark’ of Billings, punched cards
were gradually applied to diverse areas of business to perform functions as-
sociated with accounting. Finally, in 1930 Ralph Parker, then a librarian at the
University of Texas, conceived of using punched card equipment for circulation
work.? The Director of the University of Texas Library was Donald Coney, and
Parker recalls, with good humor, how after many months of persuasion Coney
finally gave him a $300 grant for experimentation—but only after cautioning
him to spend the money wisely! Another milestone in the history of library use
of punched cards was passed in the following decade when Margery Quigley,
Librarian of the Montclair Public Library in New Jersey, acquired special-pur-
pose equipment for controlling book transactions.® This system of circulation
control was the.first to’ adopt the method of joining a machine-readable book
card and a machine-readable borrower’s card as a single master record at bor-
rowing time. This 25-year old pllot punched card installation. was the forerun-
ner of the systems used by many libraries today for computenzed circulation
work.

These more or less experimental activities were of more than local inter-
est, and forward thinking librarians throughout the country discussed in both in-
formal and formal meetings whether these technological developments had util-
ity in the library. Mary Howe, now of the Starved Rock Library System of the
State of Illinois, recalls a meeting that she chaired on June 30, 1952. It was
held under the auspices of the American Library Association Bibliography
Committee and the New York Library Association Mechanical Aids Committee
and included some most illustrious names in the development of library uses of
technology—Verner Clapp, Ralph Shaw, R. R. Hawken, Ralph Beard, and
others. The conversation, as far as_the nature of the topics dlscussed is con-
cerned, could have been recorded today.” =

From these beginnings, the last 20 years have witnessed a rapidly increas-
ing interest among librarians concerning the possibiiity of using punched card
machines and, more recently, computers to carry out many library functions,
The reasons are clear. First, the rate of publishing has climbed steadily, dramat-
ically increasing the number of printed pieces to be acquired, processed,
housed, and circulated by libraries. Second, a rapidly expanding and more liter-
ate population has generated demands for reader services that have far exceeded
alibrary’s ability to respond effectively with traditional methods and techmques
Third, the hbrary as a ‘‘labor-intensive’’ operation, heavily dependent upon
manpower, is faced with significant problems ‘in its budget as salaries and
wages steadily increase. Fourth, the continuing improvement in the qualitative
characteristics and economic efficiency of available technology has finally
made mechanized solutions to these problems feasible. Prospects for the future
suggest that these factors will become increasingly significant. Hence, profes-



