
Volume 7
Number 4

ISSN 0730-9295
Annos XX Natus

Information Technology
and Libraries December 1988
CONTENTS

341 Whose Computer Revolution Is It?
349 Libraries and Computers: Disaster Prevention

and Recovery
359 A Comparative Study of Subject Searching in

an OPAC among Branch Libraries of a

University Library System
373 Improved Browsable Displays for Online

Subject Access
381 Clustering LC Classification Numbers in an

Online Catalog for Improved Browsability
394 The Second Time Around: Preparing the RFP

for a Second-Generation System in a

Consortium Environment
401 Communications

401 Reserve Departments and Automation: A Survey of
ARL Libraries

411 Macintosh-based Keyword Access to IEEE Serial
Publications

4-17 A Book Catalog Produced from USMARC Records

Using Bibliofile, Pro-Cite, Bihlio-Link, and Word

Perfect
^30 Reports and Working Papers

430 Report on the LITA Screen Design Preconference

News and Announcements
Recent Publications

Vincent Mosco
R. Bruce Miller

Neal K. Kaske

Mia Massicotte

Jeffrey Huestis

Linda G. Predmore

Suzanne D. Gyeszly

Elena Romanittk

Merle Lee Colgazier, Jr.

Bill Dreicett

Book Reviews
447 Desmarais, Norman. Acquisitions Systems for Libraries, reviewed by Carol M. Kelley

Developing Microcomputer Work Areas in Academic Libraries. Ed. by Jeannine
Uppgard, reviewed by Donald J. Waters
Hildreth, Charles R. Library Automation in North America: A Reassessment of the
Impact of New Technologies on Networking, reviewed by Don L. Tolliver
The Library Microcomputer Environment: Management Issues. Ed. by Sheila S. Intner
and Jane Anne Hannigan, reviewed by George Rickerson
Strickland-Hodge, Barry, Barbara Allan, and Brian Livesey, Information Technology
and Health Care, reviewed by Linda Ordogh

Software Reviews
*55 The Searcher's Toolkit, reviewed by Barbara A. Burg and Ed Tallent
Jther Recent Receipts
S

to Advertisers

BDC 7(4) 337-472 (1988); Inf Technol Libr



When you choose an automated circulation system,
make sure it's flexible so you can tailor it to your
library's requirements. Make sure it's fast and easy to
use so you improve service to your patrons. Make
sure it uses the highest quality, state-of-the-art
technology so it will serve your needs for years to
come. Make sure it's Carlyle.

CARLYl£
Carlyle Systems, Inc., 5750 Hollls Street, Emeryville, CA 94608 • 800/274-4274 • 415/654-2600



ISSN 0730-9295
Annos XX Natus

Information Technology
and Libraries

Volume 7, Number 4: December 1988
CONTENTS

341 Whose Computer Revolution Is It?
349 Libraries and Computers: Disaster Prevention

and Recovery
359 A Comparative Study of Subject Searching in

an OPAC among Rranch Libraries of a
University Library System

373 Improved Rrowsable Displays for Online
Subject Access

381 Clustering LC Classification Numbers in an

Online Catalog for Improved Rrowsability
394 The Second Time Around: Preparing the RFP

for a Second-Generation System in a

Consortium Environment
401 Communications

401 Reserve Departments and Automation: A Survey of
ARL Libraries

411 Macintosh-based Keyword Access to IEEE Serial
Publications

417 A Book Catalog Produced from USMARC Records

Using Bibliofile, Pro-Cite, Biblio-Link, and Word

Perfect
430 Reports and Working Papers

430 Report on the LITA Screen Design Preconference

441 News and Announcements
447 Recent Publications

447 Book Reviews
447 Desmarais, Norman. Acquisitions Systems for Libraries, reviewed by Carol M. Kelley
448 Developing Microcomputer Work Areas in Academic Libraries. Ed. by Jeannine

Uppgard, reviewed by Donald J. Waters
449 Hildreth, Charles R. Library Automation in North America: A Reassessment of the

Impact of New Technologies on Networking, reviewed by Don L. Tolliver
452 The Library Microcomputer Environment: Management Issues. Ed. by Sheila S. Intner

and Jane Anne Hannigan, reviewed by George Rickerson
453 Strickland-Hodge, Barry, Barbara Allan, and Brian Livesey, Information Technology

and Health Care, reviewed by Linda Ordogh
455 Software Reviews

455 The Searcher's Toolkit, reviewed by Barbara A. Burg and Ed Tallent
459 Other Recent Receipts

463 Letters
463 Index to Advertisers

Vincent Mosco
R. Bruce Miller

Neal K. Kaske

Mia Massicotte

Jeffrey Huestis

Linda G. Predmore

Suzanne D. Gyeszly

Elena Romaniuk

Merle Lee Colgazier, Jr.

Bill Drewett

ITLBDC 7(4) 337-472 (1988); Inf Technol Libr



Axon
figures.
Productivity is a critical concern in today's library.
That's why more and more decision makers are looking
into Faxon. We can be the best source for all of

your journal and continuation subscriptions. Our
services enable you to devote your valuable person-
nel resources to other crucial library functions.

As a full service agent with access to more than
200,000 different periodicals, we can handle
ordering, claiming, check-in, and routing. Our growing
international network links you to other libraries,
publishers, online systems, and networks.

If you can profit from improved productivity, a call
to Faxon figures.

1-800-225-6055
or 1-617-329-3350 (collect)

foion
The Faxon Company 15 Southwest Park Westwood. MA 02090



341

Whose Computer Revolution Is It?

Vincent Mosco

The subject of information access is criti-

cally important because how librarians an-
swer the question of who has access to what
information will go a long way toward an-

swering a more fundamental question. Li-
brarians are literally on the front lines in
the political dispute over who wins and
who loses in the information society and

play a major role in answering that ques-
tion, Whose computer revolution is it?
In spring 1988 the importance of librari-

ans was brought home to me when I woke

up on a Saturday morning to a front-page
headline in Canada's national newspaper,
the Toronto Globe : "Cash-short universi-
ties ponder sale of libraries." The Univer-

sity of Ottawa had already sold its library
on a leaseback agreement with a private in-
formation services company. Four other

universities, including the University of To-
ronto, were in various stages of completing
their deals. The universities would retain
access to the collections, but ownership
would shift to the banks and trust compan-
ies underwriting the deals. The deals were

justified on the grounds that books are com-
modities and, like any commodity, can be
sold and leased back to raise cash. The pres-
ident of one participating university used
the example of airline companies that have
been selling and leasing back their fleets for
years. All the stock responses came to my
mind immediately: you can't do this. Li-
braries are not airline hangars; they are the
core of our cultural heritage and must re-

main as public resources and not private
commodities. But a librarian at the Univer

sity of Calgary put it better than I ever
could. Responding to a question about why
Calgary turned down an offer from a pri-
vate company, Alan MacDonald said, "It's
the institutional equivalent of selling your
daughter." Similar responses from other li-
brarians, particularly the Canadian Associ-
ation of Research Librarians, helped to ov-
erturn the Ottawa University deal, and the
others are on hold.' Thanks in part to these
librarians, universities retain full control
over access to their libraries. This is enough
to convince me that librarians are central to
how our society answers the question,
Whose computer revolution is it?

Since the subject of this article is access to
information technology, it is important for
me to begin by noting a significant anniver-
sary. Just one hundred and fifty years ago
Samuel Morse and Stephen Vail exchanged
the first message by telegraph. We have
come a long way in a relatively short time.
But all of the many changes should not lead
us to lose sight of how the telegraph estab-
lished a pattern of development that was
generally reflected in subsequent technolo-
gies, including the telephone, radio, and
television. The pattern encompassed furi-
ous early competition among inventors,
rapid growth of monopolized corporate
control, considerable government assist-
ance to strengthen monopoly control, and a

public interest movement that forced gov-
ernment and business to pay at least token
attention to such values as fairness and eq-
uity, alongside the dominant concern
about profitability. Others have noted this

Vincent Mosco is Professor, Department of Sociology, Queen's University, Kingston, Ontario, Can-
ada. This paper was presented at the LITA President's Program during the American Library Associa-
tion Annual Conference, New Orleans, July 1988.
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pattern in the history of information tech-

nology. Communications historianWillard
Rowland has referred to it as "the process of
reification."2

Actually, one of my child-
hood heroes, former baseball star and street
philosopher Yogi Berra, put it best when he
said, "It's like deja vu all over again." Well,
here we are in the information age, and

perhaps the most important question we

face, turning Yogi's statement into a query,
is Will it be deja vu all over again? History
teaches us that technology alone does not

guarantee access. For us to make this a rev-

olution for everyone, we, the public—
especially those of us on the front lines of
the computer revolution—need to fight for
the fullest possible democratic control over
the production, distribution, and use of in-
formation technology.
Nowadays, everyone seems to have a

catchword for the new technology. There is
a veritable industry of titles to capture the
spirit of this new age: we have tentative
ones—the post-industrial society—and
more explicit ones—the information age,
microelectronics revolution, age of the
computer, etc. Then there are the numeri-
cal ones—the second self, the third wave,
the fifth generation. Each tends to capture
some dimension of technological change;
however, they also tend to glorify the tech-
nology and gloss over the problems it ere-
ates. I like to call them "pushbutton fanta-
sies." To correct this bias, I've decided to
enter this name-the-future contest with a

term that better captures the spirit of com-
puter communications today. I call it the
"Pay-per Society"—I like the pun on paper
because it unnerves my high-tech friends
who, ignoring the evidence on their desks,
think that paper is on the way out.

3

We see evidence of the Pay-per Society
all around us. There are pay-per-call tele-
phones, pay-per-view televisions, and pay-
per-bit, -per-minute, or -per-screenful-of-
data information businesses. Advertisers
refer to pay-per reader, -per viewer, or -per
body when they place an ad. In the work-
place, data entry and word processing
clerks know about pay-per keystroke, and
so on.

Basically, new technology makes it possi-
ble to measure and monitor electronic com-
munications and information transactions

and to package and repackage information
and entertainment in a marketable form.
Business and government see this as a

means to making money and to improving
organizational and social management,
and the result is a Pay-per Society. A closer
look at these developments is needed.
First, there are developments in technol-

ogy. Principally, these involve integrating
digital computers for processing informa-
tion with cable, microwave, and commun-
ication satellite systems for distributing it,
using high-definition screens for displaying
information.
This global process of technological inte-

gration, the creation of what one analyst
calls "the global grid," is primarily driven
by large business, but with the assistance of
government, mainly the Department of
Defense in the United States. 4

Business stands to gain simply by turning
the general resource of information—
information in the form of a public good—
into a marketable commodity. Though in-
formation has been a commodity
throughout modern history, new technol-
ogy makes it easier to deepen and extend
this process by reducing information to bits
that can be manipulated or packaged and
repackaged in an infinite variety of ways
and by moving these packages at the speed
of light over global communication high-
ways. As a result, business can use informa-
tion technology to transcend space and
time boundaries imposed on the ability to

measure and monitor information transac-

tions and to package and repackage infor-
mation products. Therefore, a newspaper
story can be sold in a number of forms, in-
eluding radio, TV, cable, teletext, maga-
zines, computer databases, educational
"courseware," etc. Electronically moni-
tored transactions like credit purchases or
employee performance records can be simi-
larly packaged and resold.
The Pay-per Society has resulted in ma-

jor changes in industry and major social
problems. I will address these changes and
problems and conclude by sketching out

some principles that might guide the devel-
opment of socially beneficial solutions.

As far as the industry goes, one can iden-

tify three fundamental changes: in the
stakes—what is gained in the Pay-per Soci-
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ety; in the players—who are the major
driving forces in the industry; and in the
arena—what is the industry that produces,
packages, and distributes the goods in the

Pay-per Society.
One of the fundamental reasons why

there is so much interest in information

technology is because it expands opportuni-
ties for profit and control. The financial
stakes have grown in the information busi-
ness. Commentators now refer to informa-
tion as a strategic form of capital, but infor-
mation technology is more than the raw

material for expanding the sale of commod-
ities. Information technology is also a tool
for organizational control. It enables com-
panies like Citibank or even General Mo-
tors to centralize and concentrate the flow
of strategic information while decentraliz-
ing their operations to offices all over the
world. Hence, information vital to the big
decisions a company makes (for example,
whether it should expand into a new mar-

ket) can be concentrated in the hands of key
managers; and far-flung operations can

carry out the routine business.
Information technology is the spinal

cord of transnational business. Indeed, in-
formation technology has opened the way
to a truly international division of labor by
enabling businesses to take advantage of
the lowest cost and most easily managed
sources of raw materials, capital, and
workers, with fewer and fewer space and
time constraints. Boeing can link engineers
in Seattle and Tokyo for real-time aircraft

design work. American Airlines can hire
data entry workers for $1 an hour at

satellite-linked remote processing centers in
Barbados. Information technology expands
both the financial and organizational
stakes in the Pay-per Society.
It also changes the pecking order among

the major players who contend for control
and access to these increasingly valuable
stakes. Traditionally, the field of informa-
tion and communications technology was

firmly controlled by a few large providers
of facilities and services, chiefly AT&T,
IBM, RCA, and a few others. Over the

years, however, as users of the

technology—the largest banks, oil com-
panies, retail firms, etc.—came to realize
that their business depended more and

more vitally on the best use of the technol-
ogy, they pressed for greater and greater
large-user control of the Pay-per Society.
National and international user lobbies

representing the largest companies in the
world have pressured government regula-
tory and policy agencies in the U.S. and
abroad to eliminate regulatory constraints
on their ability to take advantage of the
growing stakes in information technology.
The combined clout of these users has re-

suited in a global movement to deregulate
and privatize communication and informa-
tion systems worldwide. As a result, even a

company as large as AT&T, once renowned
for its ability to maintain tight control over
the telephone network, was forced into a

major breakup.
Large users want computer communica-

tions systems tailored to meet their needs
for instantaneous global transmission of
massive amounts of voice, data, and
graphic information at the lowest possible
price. They saw AT&T and other large pro-
viders as insufficiently responsive to meet
these needs. They were unresponsive but
principally because large providers were le-
gaily bound to respond to more than the
needs of the largest of users. Over the years,
a combination of public pressure and cor-

porate policy led to a regulatory system that
guaranteed the public universal telephone
service at affordable rates. In return, the
Bell System maintained its monopoly and a

guaranteed return on its investment. A reg-
ulator, the FCC, and the Congress served
as watchdogs over this arrangement. The
system worked well until both a growth in
the stakes and the rise of the large user con-

stituency succeeded in changing the sys-
tern. The upshot of the breakup and dereg-
ulation is that market power with
diminishing government oversight governs
the communications system. As a result,
large users get their global data highways
and the public gets higher phone bills. This
will be covered more fully when I discuss
problems, but first, I'll turn to the third and
final change in the information technology
arena.

It was once possible to speak about sepa-
rate and distinct industries in the commun-
ications and information arena. There
were, for example, the broadcasting, tele-
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phone, film, print, and, later, computer in-
dustries. Each was identified with a spe-
cific configuration of technologies, and

though there were overlaps, most were

shaped by a different set of players. This is
all changing: changing technologies,
stakes, and players are altering fundamen-
tally the information domain, turning it
into one large "electronic services arena."
At its technological base, the integrated
electronic services arena results from the in-

tegration of telephone and computer tech-
nology. Simply put, telephones contain

computer microprocessors; computers can

now communicate. Moreover, since the

producers are involved in creating and dis-
tributing generalized information products
that flow through what used to be called
discrete industries (broadcasting, print,
etc.), there is no economic ground to distin-
guish these industries. Finally, the major
players are now dominant across these in-
dustries. Old broadcasters are information
providers: IBM is building a global
business-telephone network; AT&T sells
computers. Perhaps more importantly, a

few large users, with no history of informa-
tion industry activity, are now major par-
ticipants across the spectrum of this arena's
activities. Sears, American Express, Gen-
eral Motors, and Citicorp are major players
in the electronic services industry.
In essence, there is no sector of the U.S.

or the global economy that is not directly
involved in electronic services. Some see it
as the driving force of the contemporary
world economy. This is heady stuff for me.
I don't know if I feel any better, having
gone from teacher to information services
professional. It must be heady for librari-
ans, or are you information resources man-

agers? Whatever we are called, there is a

certain exhileration in being on the front
lines of a changing world economy. There
is also much to worry about. As I reflect on
the significance of financial and control
considerations in the Pay-per Society, I
can't help but wonder if Yogi Berra was

right: maybe it will be deja vu all over
again, only this time with a set of powerful
technologies and corporate players who
can deepen and extend fundamental social
problems. Two such problems are growing
disparities and social control.
The American communication and in

formation system has historically steered an
uneasy course between the principles of
profit and public access. Most of the system
is located in the private marketplace, but
over the years organized labor, educators,
and other supporters of widespread access

have put in place the laws, regulations, and
institutions to make certain that the demo-
cratic principles of equality and participa-
tion are buttressed by citizen access to in-

formation, irrespective of ability to pay. As
a result we have enjoyed public education,
public libraries, a public mail service, sub-
sidized local telephone rates, public broad-
casting, and a system of broadcast regula-
tion that provided some support for fairness
and access. The Pay-per Society threatens
to undermine this system of public safe-
guards.
First, the ability of the technology to

measure and monitor information prod-
ucts, users, and transactions undermines
the protections we have enjoyed because of
the technical difficulty of subjecting every
information transaction to market criteria.
But now telephone companies can charge
by the second of use and measure by sec-

onds the number of phone calls telephone
operators complete. Television companies
can determine the precise demographic
composition of its audience and cross-

tabulate it with marketing and attitudinal
profiles, promoting pay-per view programs
to precisely targeted audiences. Informa-
tion companies can measure the amount of
usage in precise time intervals and charge
accordingly. The demise of unlimited local
dialing and the movement from free TV to

pay-per month, pay-per channel, and now

pay-per view are steps on the way to using
the technology to make every information
transaction a market transaction.
But there is a danger here in making the

technology responsible for increasing the
division between the information rich and
poor. The technology does not have to be

employed in this fashion. A more demo-
cratic response would include a strong po-
litical commitment to redressing these tech-
nologically induced inequities and to using
the technologies to strengthen widespread
access. But the general political response
has been in precisely the opposite direction.
Deregulation, privatization, and the cut-
backs in funding for public education, pub-
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lie broadcasting, public libraries, and the
public mail system are making it more

likely that the potential for the technology
to deepen divisions will be realized. Con-
sider these developments.
With the divestiture and telephone de-

regulation, local rates have increased by 40
percent, or three times the consumer price
index over the past three years.

5 While busi-
nesses benefit with sophisticated intelligent
telephone networks, 25 percent of house-
holds below the poverty line make do with-
out a telephone.

6 Since divestiture, more

than 200,000 telephone workers, or close to
20 percent of the work force, have lost their
jobs to the cost-cutting measures and accel-
erated automation brought about by dereg-
ulation.'
In the first six months of cable TV dereg-

ulation, rates shot up by 11 percent.
8
Now

one company controls over 20 percent of
the market for cable subscribers; the top
five control 42 percent.

9 All programming
restrictions have been lifted. As a result,
home shopping firms, which share a per-
centage of shopping revenues with cable
companies, now proliferate.
Meanwhile, restrictions on advertising

time have been lifted, and broadcasters no

longer have to abide by the fairness rules
nor program to serve community needs. In
fact, radio stations can renew licenses by
postcard.
In the absence of a government program

to assist in the equitable distribution of

computers, access divides along strict eco-
nomic lines. While 37 percent of the chil-
dren in families with incomes of more than
$50,000 enjoy computers in their homes,
only 3.4 percent of the children in house-
holds with income less than $10,000 have
the same privilege. Of all white children,
17 percent use a computer at home; only 6
percent black and 5 percent Hispanic chil-
dren enjoy similar use.

10

As the gap widens, the Paperwork Re-
duction Act diminishes or eliminates public
access to information collected with tax-

payer's dollars. The Reagan Administra-
tion has dispensed with one-fourth of all
government publications.

11
Moreover, it

has transferred to the private sector many
government information databases. The
result has been that end-user charges have
doubled. 12

In addition, it has raised the specter of
private censorship, keeping even those who
are willing and able to pay from the infor-
mation market. Not too long ago the Dunn
& Rradstreet Corporation, which operates
a data-retrieval service containing basic in-
formation on one million companies, cut
off more than 200 subscribers, including all
labor unions, from access to the service.
The company took this action because it did
not want unions using the information for
collective bargaining and organizing. One
is hard-pressed to disagree with those who
conclude that this "creates a spectre of
database purveyors withholding seemingly
public information if there is a hint of an
adversarial motive." 13

All of this is overseen by the Office of
Management and Rudget (OMR), a White
House agency that Orwell would recognize
immediately. Even conservative legislators
have turned on the infamous OMR. Ac-
cording to Alphonse D'Amato (R-N.Y.), "a
good name for OMR would be 'the Office of
Disinformation.' " He charges the OMR
with "twisting the figures when they see fit,
cutting the programs they may disagree
with, shirking their responsibilities by fail-
ing to communicate forthrightly with the
committees and the Members attempting
to work something out, but really looking
to see how they can sabotage those pro-
grams they are opposed to—the ideologs,
OMR. They are not elected to run the coun-
try."

14

Meanwhile, the defunding attacks con-

tinue against public broadcasting, the pub-
lie mail service, and public libraries. Re-

fleeting on these developments, I think that
only the staunchest of marketplace evan-

gelists could disagree with investment
banker Felix Rohatyn when, three months
before last October's market crash, he de-
cried "a climate of deregulation pushed to

dangerous extremes." In an article with the
prescient title "On the Rrink," this master-
mind of the New York City bankruptcy case
summed up his position:
For the sake of competition we have broken up
AT&T and the result has been both bad service
and higher prices. We have deregulated the air-
lines and the resulting price wars did indeed,
lower fares. However, one airline after another is
on its way to bankruptcy or to being acquired by
another. The result will be a few huge airlines,
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with questionable financial structures, poor ser-
vice with possibly higher prices, and worrisome

safety factors. Deregulation of the financial mar-
kets has resulted in an explosion of private debt,
unprecedented market speculation, and the sor-

did abuses in the financial industry that have
been coming to light in recent months. Deregula-
tion, as with most things in life, has to be done in
moderation; it has been carried too far. The free
market is not always right; it surely is not always
fair. It should not be turned into a religion.

15

One is tempted to respond: Amen.
Unless we begin to pay more careful at-

tention to Rohatyn's warning (and it is

striking that the market crash took place
three months after he warned that we were
"on the brink"), we are likely to fall victim
to deepening divisions in American society.
As the economist Lester Thurow put it,
A bi-polar income distribution of rich and poor is
replacing the wide expanse of the middle class.
. . . From the point of view of technical eco-
nomics, a shrinking middle class is of no concern.
One business magazine recently noted that the
growth of high-income households would be a

great opportunity for companies producing high-
income leisure products. They are right. . . .But
it is a cause of concern for political democracy. 16

Also of concern is the threat posed by the
new technology of violating fundamental
rights to privacy and creating the potential
for widespread social management of our
lives. 1

Buying into the Pay-per Society
means more than instant shopping or dial-
up videos. It also means providing private
companies and governments with enor-

mous amounts of information on how we

conduct our daily lives: what we buy, what
we read, how quickly we work, whom we

contact, etc. Since it is increasingly essen-

tial for us to use the technology to bank,
shop, or work, people are paying more and
more attention to privacy issues, under-
standably so. In a society in which compan-
ies use card-operated washrooms to moni-
tor break time, the laws that protect
consumers and workers are like using pop
guns against an elephant.
The concern about individual privacy is

laudable. Nevertheless, the problem runs

much deeper than this. It is not so much a

question of violating individual privacy but
of social management. Electronic com-

munication and information systems—
including those that measure and monitor

phone transactions, bank deposits and
withdrawals, credit or debit card pur-
chases, keystroke counts in the workplace,
etc.—make it possible to gather massive
amounts of information about the choices
of large or small, amorphous or precisely
defined collectivities to more effectively
manage and control their behavior. Such

management and control can in fact oper-
ate with full protection for individual pri-
vacy. Indeed, it is likely that such privacy
protections will be provided in order to
eliminate public reticence about using elec-
tronic communication and information

systems.
Major interests in social management in-

elude governments that want to determine
the best means of controlling social behav-
ior and companies eager to guarantee sta-

ble growth in consumption patterns and a

cooperative workforce. Examples of social
management that we should be concerned
about are information systems that chart
networks of contacts among telephone and
computer users, irrespective of message
content. Such contact networks are used to

identify cliques and other informal groups
that might threaten management. The
mathematician who pioneered these "block
modeling" techniques, overwhelmed by in-
quiries from government agencies, corpo-
rations, mental institutions, and prisons,
now warns of misuse. 18 Such systems can be

readily applied to electronic communica-
tions among consumers as well. Effective
social management also means changing
your behavior to conform because you
know the technology can monitor it,
whether or not it is actually doing so. Hence
the greater fear may not be that we give up
our individual privacy but that we keep it
and live in a society in which privacy isn't
worth having.

So how do we respond to these funda-
mental problems? The following four basic
principles should guide a social policy for
an information society.
First, a social policy alternative is based

not on what the market makes available
but rather on a determination of people's
real communication and information needs
in a society where these needs are growing
and changing. Just as societies assess peo-
pie's needs for housing, food, clothing, etc.,
we need to develop a systematic assessment
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of what mix of communication and infor-
mation services are vital for a citizenry suf-
ficiently skilled to live and work in a society
increasingly dependent on communica-
tion- and information-based skills.
Second, an alternative would start from

a broadened conception of literacy. It is

popular to discuss the growing problem of
illiteracy in Western societies and the need
to enhance reading and comprehension
skills. It is also popular to talk about the
need for computer literacy, though there is
considerable vagueness about what this
means. An alternative social policy would
include a commitment to verbal, visual,
and information literacy.
The commitment to literacy includes the

traditional dedication to learning how to

read; futurists who argue that computers
make reading skills obsolete are essentially
calling for deskilling society. But a renewed
commitment to literacy means more than
this. It means teaching people how to read
and to understand the range of visual mate-
rial we are exposed to regularly. This
means teaching how visual material—from
video to film, from posters to

advertisements—is put together and pre-
sented. Visual literacy includes learning
the language that video-makers use to say
things with the visual. This comprises
everything from how one can speak with
camera angles to the different messages
that different forms of editing transmit. By
learning some of the language and skill of
the visual, people would be in a better posi-
tion to understand, question, take apart,
and reassemble for themselves the messages
that the visual conveys. You do not have to
subscribe to a music video channel to ap-
preciate how we would all benefit by edu-
cation that makes us less taken and taken in
by the lure of the video.
Finally, literacy means being able to

"read" the systems of electronic communi-
cation and information. It is not necessary
to learn how a computer is put together or
even how to program. Rather, it is impor-
tant to know what these systems can do.
How do we communicate with them?
What communication possibilities do they
enhance or diminish? What information
potential is opened or closed by the devel-
opment of these systems? What is the rela-
tionship of these systems to the rest of soci

ety? What are the social costs and benefits
of developing them in different ways (the
market, the government, the community)?
The third component of a social policy

for overcoming disparities in communica-
tion and information calls for a strength-
ened commitment to universality. Reliance
on market principles is undermining the ex-
isting commitment to universal phone ser-

vice, postal service, library service, and
others. The response of those who oppose
this trend is often to seek a commitment to
universal access to a particular instrumen-
tality like the telephone. One cannot quar-
rel with a public effort to maintain such ac-

cess. However, in an age when
long-dominant instrumentalities are

changing and evolving in symbiosis with
others, it is not enough to maintain univer-
sal access to the telephone. A useful social
policy alternative would broaden the defi-
nition of universal to account for changes in
communication and information systems
and the evolving needs of people for access
to such systems.
Universal access should mean access at

affordable rates to telephone networks that
provide a wide range of voice, information,
and signalling services. These would in-
elude, in addition to local and long-
distance telephone use, the availability of
basic information about health care, edu-
cation, and other community services; op-
portunities to respond electronically to ver-
bal communication; and opportunities to

signal for emergency services, information,
and other vital communications. Universal
service can be defined as access to a public
network that provides a range of services. A
basket of these services would be available
to everyone at an affordable rate. Their
composition would be determined by the
widest possible public participation and
would change with the evolution of needs
in communication and information ser-

vices. Such is the basic principle guiding the
development of public education. This
principle would serve as a useful alterna-
tive to the market in guiding the develop-
ment of communication and information
services.

Finally, we need a new definition of self-
and collective determination that would
restrict the gathering of information to
those areas that communities and their
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elected representatives determine to be in
the public interest. Social management re-
quires, and electronic systems make possi-
ble, extending surveillance in breadth
across an entire society and in depth into
what the philosopher Michel Foucault has
aptlv called the "capillary level" of soci-

ety.
' The challenge then is not how to pro-

tect individual privacy, but rather, how to

reduce the threat to freedom, to a self-
managed life, or to a life in which people
choose their own form of collective man-

agement.
Again, reliance on the marketplace for

policy remedies here is only likely to accel-
erate the process of social management.
Current discussions about letting the mar-

ket set a purchase price for individual pri-
vacy eliminates a human right and makes it
a marketable commodity, a right for those
who can afford it. When information on

the group behavior of workers or con-

sumers is made a commodity and marketed
to advance profit and control, the funda-
mental right of self-determination is vio-
lated.
The protection of self-determination in a

world of electronic communication and in

formation systems is difficult, in part be-
cause of the value of individual privacy and
the difficulty in seeing harm in the gather-
ing of what appears to be anonymous data.
What is the problem? is a typical response.
Former Supreme Court Justice William O.

Douglas, perhaps less pithy than Yogi
Berra, nevertheless provided the best an-
swer:

As nightfall does not come at once, neither does

oppression. In both instances, there is a twilight
when everything remains seemingly unchanged.
And it is in such twilight that we all must be most
aware of change in the air—however slight—lest
we become unwitting victims of the darkness. 20

Human needs, literacy, universality,
and self-determination are the building
blocks for an information age social policy.
They are the first steps toward avoiding the

negative lessons of old technologies. They
are the first steps toward avoiding a more

dangerous version of deja vu all over again.
They are the first steps toward an informa-
tion society in which all will be admitted,
including those who lack the marketplace
power that is the required price for admis-
sion today.
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Libraries and Computers:
Disaster Prevention and Recovery

R. Bruce Miller

This article surveys areas ofvulnerability for library databases, provides guid-
ance to minimize the threat of disasters, and outlines recovery procedures.
Topics covered include planning associated with natural catastrophes, points
to consider when building a computer room, prevention of computer failure
and also what to do when it does happen, vendor failure, secure physical and
data environments, possibilitiesfor continued operation even when the build-
ingfalls down, and steps to follow when developing a disaster prevention and
recovery plan.

My careful research indicates that the
very best security system is one for which no

information is made available to anyone ex-
cept those who maintain the system. With
that in mind, I will close my presentation
here.
That was the obligatory opening joke.

The humor goes down hill from here.

Seriously, there is some validity to with-

holding information about your system
backup and your security situation. An

official-looking sign in your front yard stat-
ing there is an electronic security system in

operation that yields an armed response
when triggered is probably as effective as a

real system and certainly costs a lot less.
When your automated circulation system
goes down, I recommend that you swear

the staff to secrecy and continue going
through the motions of checking out books
using the terminal even though no transac-
tion is actually recorded. Over a short pe-
riod of time, I pose that you will have as

many books returned as you would have if
you had actually electronically charged

them out but without the aggravation of an
elaborate back-up procedure.
This may seem like a curious beginning

when you consider the topic: "Disaster Pre-
vention and Recovery." However, security
is the real issue here. Secure means "free
from danger or risk of loss; free from fear or
doubt; not likely to fail or give way; sta-
ble." 1 You can't have a system that is 100
percent secure and never fails, but you can

plan contingencies to deal with as many di-
saster situations as possible so that you do
present a secure situation to your users. The
assumptions are that you cannot create a

Fort Knox environment for your library
computer database and that something will
go wrong from time to time.
This article outlines some of the points of

vulnerability for your library database.
This information applies to all library data-
bases from catalog to circulation to ac-

counting to word processing. It also applies
to supercomputers, mainframes, minis, mi-
cros, workstations, and all the mixes in be-
tween. Generally all of the databases and

R. Bruce Miller is Assistant University Librarian, Technical Services, University of California, San
Diego. A version of this paper was presented at the AMIGOS Bibliographic Council Technical Session
and Membership Meeting, May 12, 1988.
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the hardware have the same needs, and I
won't bother to differentiate unless a par-
ticular situation offers a special opportu-
nity or a peculiar problem.

NATURAL CATASTROPHES

Let's take the first steps into our soon-to-
be deepening paranoia by thinking about
natural disasters and their implications. In
most cases, you simply need to consider the
obvious. If you live in Tornado Alley, will
your computer be off to Oz with the first
storm? Have you placed your machines un-
derneath the plumbing (as in "here comes

the water")? In one older library in which I
worked, the chosen site for the computer
room was in the basement near the loading
dock, which was at the bottom of a long
ramp for trucks. There was a good drainage
system, but can you imagine the possibili-
ties in the event of a blocked drain? Adding
to my nervousness was the fact that normal
rainfall in that part of the country is nearly
sixty inches per year. An uninterrupted
power supply (UPS) is an integral part of
protecting your equipment and database
from power surges whether they are from
utility equipment problems or from a

nearby blast of lightning. Big earthquakes
are rare, but small ones are frequent in
southern California; now that I have
moved to California, I have to think about
cracked pipes and things that fall over if
they are not bolted down.
Thanks to smaller equipment with mini-

mal environmental requirements, in many
cases you can now set your computer just
about anywhere. However, the issues asso-
ciated with the design of a classic computer
room can give you a laundry list to consider
when selecting a site for your computer, so I
will run through a few of them. My library
has just completed construction of its sec-

ond computer facility. We are out of the
mainframe business, but we have a few
pieces of communications equipment for
MELVYL that require nominal air condi-
tioning. (MELVYL is the University of Cal-
ifornia systemwide online catalog.) Since
we needed a site for that equipment, we de-
cided to also install our INNOVACQ and
INNOPAC computers in the same room in
order to take advantage of space planning
and network connections, even though

they do not require significant air condi-
tioning. The site is a windowless room that
is about twenty feet by twenty feet with a

very high ceiling and very thick concrete

walls in the center of the Central University
Library.

So what did we do to this barren space to
make it comfortable and secure for our pre-
cious computers and databases? First we
installed an air conditioner. We did not

create a backup system for the air condi-
tioner, but we know from experience that
we can repair or completely replace this

type of unit within a short period of time.
Therefore, we decided to gamble on the
"heat sink" capabilities of the concrete
room and an open door to keep things cool
enough to keep going in the event of that

type of failure. Alternatives were to con-

nect to the building cooling system or to

have another air conditioner; both options
were too expensive when compared to the

possible need. If we had a mainframe com-

puter, the environmental requirements
could be too restrictive for this relatively
simple solution. (By the way, a special re-
quirement for our air conditioner was cop-
per coils because aluminum doesn't last in
our salty oceanside air.)
We installed fire alarm sensors to tell us

about heat, smoke, and other fire indica-
tors, but we did not install any fire-

extinguishing system other than the stan-

dard hand-operated ones. Our previous
computer facility did have an automatic
halon system for chemically snuffing out

fires. It was considered necessary because
the room contained an IBM-type main-
frame computer and a lot of other heat-

producing (and potentially combustible)
equipment. Our new equipment produces
significantly less heat, and very few items
are actually combustible. The $10,000 cost
to install a new halon system plus the neces-

sary regular maintenance provided enough
disincentive to forego that type of protec-
tion this time around. Also, when a halon

system is used a residue is left on every-
thing. In some cases, the residue causes

more damage than an isolated small fire. In
addition, there is now a health hazard
question for anyone who is caught in a

room in which a halon system is activated.
What we plan to do related to putting
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out fires may seem crazy at first glance.
Two years from now, as part of a planned
building renovation, we will add a sprin-
kler system to the room. Not only will there
be pipes that can spray water hanging
above all of the computers but they will also
contain water all of the time instead of only
when the fire department fills the stand-
pipe system during a fire. This is not as

crazy as it seems because of improvements
in sprinkler technology. The older dry-pipe
systems have two major problems. When
they are empty, a nasty black mold that
grows in them is then deposited on all of
your equipment when the sprinklers have
to be used. (This also occurs in wet-pipe sys-
terns that do not recirculate or that are not
flushed periodically.) The second problem
is that they are actually more likely to de-
velop a catastrophic leak than the newer

wet-pipe systems because of engineering
advances. The new wet-pipe systems can

also turn themselves off when the tempera-
ture in the room drops to a safe level. As
counterintuitive as it may seem, smoke can

actually cause more damage in a computer
room than water. All in all, the best protec-
tion for the least cost is the proper wet-pipe
sprinkler system. If you have been paying
attention, however, you will have noted
that we will have no automatic fire-

extinguishing system for at least two years.
As with all disaster planning, we evaluated
the risks versus the cost to protect ourselves
and decided that the very low probability
of losing our equipment to a fire in the com-
puter room, plus our equipment insurance
to get us started again, would put us on rea-
sonably safe ground until the building ren-

ovation provides the sprinkler system.
We do have moisture detectors under the

computer floor that are attached to alarms
to tell us if the equipment is exposed to even
a very small amount of moisture. Because
the room is part of a mechanical space, we
are exposed to a half-dozen water pipes
running from floor to ceiling in one part of
the room. The pipes are wrapped, and
small water leaks would just drip on the
floor and run out the door of the room. If
there were an earthquake, however, I feel
it would be possible to develop a sudden
breakage that could spray water on the
computers. As a result, we asked for a sheet

metal shield to be erected between these
pipes and the equipment. With this ar-

rangement, the pipes can leak or spray to

their hearts' content, but none of the com-

puters will get wet.
There is one final word on water in this

computer room. Because of the physical
constraints on the space, the air conditioner
hangs from the ceiling. Even though a spe-
cial pump removes condensate, we re-

quested another sheet metal deflector to di-
vert any possible water accumulation away
from the computers. That air conditioner
hanging in the air also makes me nervous

because I can envision it crashing down
during an earthquake. However, it is se-

curely attacked to flexible hangers, so it
should sway but not fall during an earth-
quake. Further, the computer room is es-

sentially a concrete bunker. My assumption
is that any earthquake severe enough to sig-
nificantly disturb equipment in that room
will probably destroy the library, in which
case a quick restart of the computer will be
the last thing on our minds.

COMPUTER FAILURE

Your computer is safely nestled in its

weatherproof home, but you still have to

worry about keeping it going. The hard-
ware itself is the first place to establish secu-
rity. As I mentioned before, a UPS (unin-
terrupted power supply) is important. This
bit of electrical technology buffers incom-
ing electricity to make sure that your ma-
chines receive continuous, even power. De-
pending on how much money you can

spend, you can have simple power condi-
tioning or even a brief period of stand-alone
backup power to be used while the com-

puter system automatically shuts itself
down without damage or loss of data. You
can even go so far as to have a true backup
power supply that keeps things going with
batteries until the diesel- or gas-powered
generator can kick in to provide local
power.
The choice of computer design is another

factor. Tandem computers were one of the
first to develop nonstop systems with re-

dundant CPUs, operating systems, and
databases. Multiple processors help keep
things going. There can be a failure associ-
ated with a single processor but the system
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keeps running (albeit slower) because the
others can pick up the load. A good multi-
processor system can have a faulty proces-
sor removed and replaced without shutting
down the system. An additional nuance on

this approach is to have mirrored data-
bases, i.e., every transaction is simultane-

ously recorded at least one additional time,
and the system software can keep going as

though nothing happened even when an

entire disk is taken out of operation.
You've kept power coming to your multi-

processor mirrored system, but an electri-
cian working on the building renovation
has just severed your communication lines
from the computer room because he
thought they were for the old telephone sys-
tern and he was just getting them out of his
way. It will take twenty-four hours to get
the network up again. Will you lose your
job or will the library manage to function in
spite of losing your OPAC? At the Univer-
sity of California-San Diego (UCSD), we
will simply shift to MELVYL for our pri-
mary catalog access because we are fortu-
nate enough to have this alternate online
catalog in place. For the near future, if we
lose both MELVYL and INNOPAC, we

will have the old card catalogs and micro-
fiche access to our serial records. By the
time they are removed, I hope to have an-

other form of manual backup available,
such as a CD-ROM version of our catalog
that would be a by-product of another proj-
ect. The circulation system can operate in a

manual mode for limited periods of time,
and the technical services staff will simply
have to work on tasks that don't require the
online system. In the final analysis, the
planning task is to keep the library in busi-
ness. It's up to you to develop the details of
that plan so that you have a safety net that
is tolerable for your local situation.

Vendor Failure

As we are discussing computer failure, it
is reasonable to include vendor failure also.
Rather than use precious time to thor-
oughly pursue this topic, I will simply give
you a few ideas and let you do the research
and thinking. The primary need is to have
possession of the source code should your
vendor default. It is relatively easy to get a
contract clause that calls for a neutral third
party to hold source code for delivery to the

library in the event of vendor default. You
should know, however, that actually get-
ting that "neutral" third party to let go is of-
ten easier said than done. A key factor here
is that the bankruptcy courts often tie up
source code as a potential asset, and it may
be one to two years following vendor aban-
donment before you actually get your
hands on the source code. Then the source

code is usually out of date by the time it is
deposited. Finally, do you have any idea of
what you will do with that code once you
have it? In my current situation, a signifi-
cant selection factor for our turnkey system
was that the operating system and pro-
gramming language of the source code are

both highly standardized and well sup-
ported on campus and by the library sys-
terns staff. In other words, although we

have no desire to do so, we could use the
source code to stay operational even with-
out our vendor. (For additional detail,
there are a number of related articles in the
fall 1987 issue of Library Hi Tech.)

2

Distributed Systems
The trend toward distributed processing is hav-

ing an impact on the disaster recovery situation,
solving some problems but creating others. While

spreading the work among various sites lessens
the risk of losing it all in a disaster and provides
for built-in back-up, it also makes security more

difficult; there are more locations and more

pieces of equipment to protect. A good communi-
cations network takes on added value and it, in
turn, requires its own security and back-up.

3

Users of distributed processing are likely
to undervalue the potential loss in a disaster
or failure situation and overlook the need
for disaster prevention and recovery plan-
ning. Consider distributed word processing
or accounting systems. There may be hun-
dreds of reports that took weeks to prepare
in a single, small system. How serious
would it be to lose those reports? What will
the union do to you if your library payroll is
three weeks late? Distributed systems do
not really need unique protection; how-
ever, they must be taken seriously and
should receive the same protection that you
would provide for that big IBM sitting in a

locked room.

SECURITY
Viruses, Tapeworms, Trojan Horses

"Any word of this sabotage being stopped?"
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"Not that I heard."
"Good. At least they didn't make that ridiculous
promise. Because it can't be stopped. I guess you
know all about tapeworms . . .? Good. Well
what I turned loose in the net yesterday was the
father and the mother ... of all tapeworms. . . .

It's of a type known as parthenogenetic. ... It
can be made to breed. . . . And—no, it can't be
killed. It's indefinitely self-perpetuating so long
as the net exists. Even if one segment of it is inacti-
vated, a counterpart of the missing portion will
remain in store at some other station and the
worm will automatically subdivide and send a

duplicate head to collect the spare groups and re-

store them to their proper place. . . . Though I

say so myself, It's a neat bit of work."4

That quote was from John Brunner's
1975 novel Shockwave Rider but you can

read similar accounts every day in the news
media that tell of hidden and often destruc-
tive computer programs known as viruses,
tapeworms, Trojan horses, and logic
bombs. Last fall, patient records began dis-
appearing from an eastern medical center's
computer system thanks to a small program
that had been added to the system; it ulti-
mately destroyed 40 percent of the data-
base. A "holiday greetings" virus was re-

leased last year that worked like a chain
letter and overloaded IBM's worldwide
email network. 5 These nasty little programs
can be spread during the process of copying
floppy disks or downloading files and soft-
ware. They are usually confined to public
domain software but recently have oc-

curred in some commercial software. Some
are jokes; some are destructive.
Viruses are characterized by the ability

to replicate and to attach to other pieces of
software with which they come into con-

tact. A Trojan horse (or back door) hides
within an otherwise normal program and
carries problem-causing programs such as

time bombs and logic bombs. A time bomb
goes into action when triggered by the com-
puter clock at a prearranged time. A logic
bomb goes into effect when a particular key
is pressed or a special state is reached.
Bombs are typically destructive and refor-
mat or erase disks and databases. 6

What can you do to protect your data-
base? The experts I consulted tell me that
you must have the capability to create or

open a file on a system in order to implant
this type of program. You are most vulnera-
ble when you import new software or data

bases that may already be infected, e.g.,
downloading from CompuServe can put
you at risk. Know your source and isolate

programs whenever it is functionally ap-
propriate. Most library systems do not al-
low anyone except systems department
staff to open or create files so they are rela-

tively secure from this threat, but one dis-
gruntled employee or a bright prankster on
your staff or the staff of your software sup-
plier could wreak havoc. Logic says, "Why
would anyone bother to go to this much
trouble to harm boring library data?" Un-
fortunately, logic is not necessarily at work
here.

Passwords

Anytime you think that passwords are a

real pain, stop and think about someone be-
ing able to read the last group of perfor-
mance appraisals you wrote, about a

prankster leaving colorful messages for the
public to see during an OPAC search, about
paying the bill for a stranger's use of your
various computer accounts, or, perhaps
best of all, about seeing your database and
software vanish quietly as a logic bomb
goes off. Passwords can be easy to use and
maintain, and their value far outweighs
any aggravation factor. A number of sim-
pie steps can make your passwords really
useful. Much of the following is based on an
article on password protection by M. D.
Parker:
• Change your password as soon as you
receive it.

• Change it at least once every three
months.

• When a group must share a password,
change it as soon as anyone leaves the
group.

• Change your password whenever you
feel it is necessary, e.g., following a

demonstration in which someone had
the opportunity to watch your key-
strokes.

• Passwords should be at least six char-
acters in length; otherwise, they are

too easy to guess. Use letters; numbers
are too hard to remember and com-

prise a limited set that is easy for code-
breaker programs to use.

• Choose passwords composed of two
unrelated words that are easy for you
to remember. Passwords composed of
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random streams of characters are too

hard to remember.
• Do not choose passwords that are asso-

ciated with yourself. Avoid names of
relatives, addresses, birthdays, license
plates, zip codes, and account num-

bers.
• Memorize your passwords. If you
must write them down, do not leave
them near your terminal or identify
what they are (that's sort of like at-

taching your name and address to your
house key in case it gets lost). Floppies
and hard disks are not safe places.
Batch log-on files can be read with
very simple commands by anyone.

• Enter passwords only at a system
prompt that does not display the
password on the screen. If a system
does not have this feature, your
password is easily accessible and you
may be vulnerable. If you are unsure

about the use of utilities provided by
other users, remember that a request
for your password in an odd place may
be a Trojan horse program that is lying
in wait to steal your account.

• Finally, keep track of your use of any
system and compare it to what your
regular statements of usage say. Your
level of responsibility is not really any
different from what you have with
your credit cards.'

Building Security and Hardware Theft
In the early days of library automation,

the computer center staff took care of phys-
ical security for the computer. Now that
the machines are in the library, the respon-
sibility is ours to make sure they are pro-
tected. At Indiana University, the com-

puter and data storage for the library word
processing system is in a room near the
main library loading dock. One day before
I went to work there, someone backed a

truck up to the dock, said that they were

from the service company, and asked for di-
rections to the computer room. When they
discovered that it was locked, they waited
while library staff scurried around trying to
find the key. Fortunately, they got tired
and drove off before the key was located.
Would your library still have its computer
in this situation?

At UCSD, we have a security system that
provides remote alarms with police re-

sponse in the event of perimeter penetra-
tion (that's breaking and entering to us lay-
persons). The system has card key access for
selected staff. The beauty of the card sys-
tern is that you can set selected hours during
which a given card will work, and you can

immediately deactivate a card that is lost or
stolen or that was taken by an ex-employee.
The computer room has its own perimeter
protection system with a motion detector
alarm that must be turned off with a coded
password when you enter the room. Unde-
tected unauthorized access to the com-

puters is pretty unlikely. The security sys-
tern has additional features that we use

such as individual motion detectors on mi-

crocomputers and other equipment in se-

eluded spots; anyone can use the machines,
and we can repair them, but just don't try
to head for the door with one.

We have one final bit on security on some
small equipment: we put 3M Tattletape se-

curity strips on removable pieces and inside
small items like Thinkjet printers.

RECOVERY

Backup Procedures

The simplest backup procedure is to re-

member to save your word processor file
every few minutes while you are working.
The capabilities and complexity escalate
from there. The better microcomputer soft-
ware systems can be set to automatically
backup your files at predetermined inter-
vals so that you don't even have to remem-

ber to press the save key. It is still up to you
to make multiple copies so that you are pre-
pared to deal with the disk that works today
but won't let you near your data tomorrow.
If you work in a network situation, you
must have someone who regularly backs up
the network file server data files and soft-
ware. By the way, regularly varies with the
situation, but it is much more likely to

mean once or twice a day than once a

month. Whether you make the backup cop-
ies on floppy disks or on tapes, you still need
to store them in a secure place. Pick your
own horror story—fire, vandalism, theft.
You may say, "No one would bother to steal
my disks; there is nothing confidential, in-
teresting, or valuable on any of them." This
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may be the case, but in my library we have
lost a number of disks that were apparently
stolen by student workers who simply
needed disks for class work, i.e., they
erased the data and saved themselves the
cost of a new disk. Regardless of cause, lost
data is lost data. A fireproof "media" safe is
also a good idea.
OCLC has long recognized that the on-

line union catalog is its primary asset. An
indication of that recognition is seen in the

following quote from an OCLC Newsletter
article more than ten years old:

OCLC has the capability to recreate all biblio-
graphic records that were in the on-line catalog
or used by participating libraries from the first
day of operation of the on-line system up to the
microsecond that an untoward event or system
failure occurred.
During normal hours of operation of the on-

line system, OCLC maintains on tape and disk
two separate copies of bibliographic records used
by libraries. In addition to backing up ongoing
daily events, OCLC also makes two copies of the
entire on-line union catalog at least three times a

week. Copies of the entire on-line catalog are run
against the on-line catalog on a regular basis for
comparison and verification as well as back-up.
The total number of copies of the on-line cata-

log is five. Three copies are maintained at OCLC
for emergency back-up; one copy is on tape in the
computer room, another copy is on disk storage,
and a third copy on tape is stored in a fireproof
vault. Off-site OCLC maintains copies of the on-
line catalog in a fireproof warehouse and also in
an underground storage site outside Ohio. Proce-
dures for creating and storing these back-up cop-
ies are well-defined, elaborate and in compliance
with dataprocessing industry standards.
OCLC also stores software necessary to run the

on-line system on tape and disk on-site and also at
an off-site location.

I can't give you current information
about OCLC procedures because they
wisely prefer no longer to advertise that
type of information. However, you can be
sure that advances in technology (e.g., op-
tical disc data storage) and increased so-

phistication have undoubtedly led to even

more secure backup procedures during the
last ten years. There are many variations on
these routines, but the essence is frequent
multiple copies of your database stored in a

variety of sites. This can be a lot of trouble,
but the effort is nowhere near what it

would take to manually re-create an entire
database.
I think that many libraries regard OCLC

as the ultimate backup for their catalog
database. This is legitimate in principle,
but don't be lulled into a false sense of secu-
rity. It costs to have OCLC re-create a copy
of your transaction tapes, and you will still
have to go through complete regeneration
and cleanup of your database. These signif-
icant monetary and time expenses must be
considered when doing risk analysis and re-
covery planning.
At the University of California,

MELVYL is often regarded as a backup
database source. This is somewhat more
useful than OCLC because there is a con-

certed effort to synchronize the data in lo-
cal systems and in MELVYL. Regardless,
this would not be the easiest way to rebuild
a destroyed local database.
In the library at UCSD we have long

maintained multiple copies of all of our
databases that reside on magnetic media.
We have routines for backing up the data
frequently, and we keep copies at various
sites on campus. Most often we store data
within the library and in another computer
center on campus. Recently we expanded
this backup to include off-campus storage.
We contracted a pick-up and storage ser-

vice with a local firm. We weekly load our
tapes and disks into a special carrying case

that the company takes to its special storage
vault, a service costing $105 per month.
Here's a related anecdote to add to your
paranoia file: this company has reported to
us that one of their customers fired an em-

ployee who was authorized to retrieve di-
rectly from the storage site in the event of
an emergency. However, the customer did
not notify the storage company that this
person was no longer authorized to pick up
the stored materials. You guessed it. His
parting shot was to retrieve and steal the
database backups.
There is a final lesson regarding data

backup. I'll spare you the excruciating de-
tails, but the essence of the story is that a
piece of hardware failed on a library sys-
tern. The operator systematically installed
all copies of the database one at a time in an
effort to reload and restart the system. He
did this without understanding that the
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faulty hardware was destroying each copy
as he installed it. The punch line is that the
entire library database was destroyed and
had to be manually re-created.

Microcomputer File Restoration

As long as I am relating stories, I should
balance things with a success tale. There is
a terrific story from Mankato State Univer-
sity about a water disaster in the technical
services department. A pipe burst above a

complete run—fifty-five issues—of the mi-
crocomputer software serial, SoftDisk.
Disks that were only damp were carefully
dried with a hand-held hair dryer. Soaked
disks were removed from their plastic
sleeves and liners and wiped dry with a

clean, soft, lint-free cloth. Blank disks were
then sacrificed to obtain usable sleeves and
liners. All disks were then copied onto new

blank disks. The miracle is that everything
was copied successfully and no data was

lost! 9

A variety of file recovery utility pro-
grams for microcomputers can be used to
recover most and sometimes all of a dam-
aged or accidentally erased file. The most
famous of this software is the Norton Utili-
ties. The operating premise is that, unless a

disk is actually reformatted, the file is still
in place and only its address has been re-

moved. The utility program can locate the
start of the file and reconstruct it. The im-
portant thing for the user to remember
when this situation is encountered is to stop
using the disk immediately—the original
data stay on the disk only as long as new

data are not written in those disk locations.
I have found that regular backup of data

is a lot less trouble than trying to recover a

lost file. On the rare instance that I have
lost a file, it has been so small that it was
easier to rewrite the original text. For really
lengthy, difficult texts, I wear a "belt and
suspenders" and retain multiple files of
copies on multiple media in multiple sites.
For example, while writing this speech, I
made two online copies of the text file and a

paper copy every time that I worked on it
even though the network software auto-

matically updated its backup copy every
three minutes and there was tape backup at
the network level. For a truly significant
document, I would also personally make a

floppy disk copy of the file each work ses-

sion. This effort is a lot less trouble than try-
ing to find the file recovery utility and then
hoping that it will work on short notice for
my special situation. It only seems like
overkill until the first time you lose a major
amount of work.

Hot Sites and Empty Shells

One approach to recovery is to maintain
a "hot site" for backup. (Most of this section
is based on the previously cited article by
David Rames.)

1 The concept is very sim-

pie. Develop and maintain a complete
computer facility at a separate site. When
your main system is destroyed or signifi-
cantly damaged in a catastrophe, you sim-

ply grab your backup database and soft-
ware, race to the hot site, and restart the
system where you left off. For a monthly
fee somewhere between $2,000 and $6,000,
you can guarantee access to a hot site that is
owned and maintained by a company spe-
cializing in such services. Other possibili-
ties include time-sharing on another com-
puter using remote terminals or mutual aid
agreements with organizations that have
similar operations. The "empty shell" ap-
proach is a variation on the hot site theme.
You simply maintain a fully prepared com-
puter room for emergency use, complete
with power, communications, facilities,
storage, and office space—everything but
the hardware. Then you arrange with your
computer vendor for quick delivery of re-
placement equipment in the event of a di-
saster. Tests for big IBM systems have re-

suited in delivery of less than four hours. Of
course, it then took several days to get
started following delivery.
Both the hot site and the empty shell su-

perficially may offer a lot of comfort, but
they carry more overhead than just the
monthly fees. Their usefulness boils down
to an analysis of how hard it is to restart a

system on different hardware. No matter
how similar two hardware setups are, it
still will be pretty hard to get going again.
Don't forget that you have to reestablish
your network connections. Don't forget
that your data security and integrity issues

may be even more troublesome in these en-
vironments. I conclude that the cost and
the effort for either approach is beyond the
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means of most libraries. Nevertheless, there
are still useful ideas here. Small systems
tend to be more generic than very large
processing systems. Therefore, for your
simple operations, consider no-cost situa-
tions that might save the day for a short pe-
riod of time: e.g., you may indeed find a

hot site on campus for your accounting sys-
tern in the form of a student microcomputer
lab that can be commandeered in an emer-

gency. Your empty shell might be nothing
more than a room used for old furniture

storage. Add an insurance policy to replace
your hardware in a disaster and you could
get started again reasonably quickly. As al-
ways, creativity can often be far more pro-
ductive than merely throwing dollars at a

problem.
Insurance

Insurance is a good idea that can be sur-

prisingly inexpensive because of the very
protected environment in which computer
systems tend to operate. As an example, at
UCSD the insurance cost to provide hard-
ware replacement for approximately
$750,000 worth of equipment is less than
$2,000 per year. The better your protection
and recovery plans are, the lower your in-
surance rates will be. It is in your best inter-
est to have a terrific disaster prevention
plan with low-cost, high-deductible insur-
ance.

PLANNING

Planning is the only hedge you have

against a catastrophe. I am sometimes ac-

cused of being a Cassandra because of my
ability to conjure up every imaginable type
of disaster for the library computer system.
The way I see it, however, if my library's
database is lost or if a million dollars worth
of computer equipment is destroyed and
can't be replaced, there is a good chance
that I and my family will join the ranks of
the nation's homeless. I figure that it's
worth the doom and gloom reputation and
a little healthy paranoia to maintain a

steady income and the southern California
life-style.
Perhaps, the best place to start a discus-

sion about planning for disaster prevention
and recovery is to stop and think about the

following statement: Forget about the

computer; the goal is to keep the library
running. To me this says two things: an in-
complete plan is probably little better than
no plan at all, and recovery of the computer
or the database is only part of such a plan.
Up to this point, I have mostly covered dif-
ferent tricks to make a situation more se-

cure or about how to re-create lost data.
Now I would like to shift the emphasis to

the mechanics of actually developing a di-
saster plan.
You can use any planning process with

which you are familiar, but you must fol-
low an organized procedure that is thor-
ough and that yields structured guidelines.
The following is my version of a process de-

veloped by Kenneth N. Myers.
11

Step 1: organize your planning process.
Charge a group to develop the plan. Do not
rely solely on your computer personnel.
They do have crucial technical informa-
tion, but the actual users of the system may
be more sensitive to operational require-
ments and options for alternatives. Early in
the planning process it would be useful to
go to the business and computer industry
literature to get ideas, but be sure to re-

member that ultimately it is up to you to

plan for any possible catastrophe. Also re-

member that, in most cases, your library
budget is significantly less than that of busi-
nesses relying on large, sophisticated com-

puter systems; lack of money removes many
of your options to develop a perfect, fail-
safe environment. You'll have to rely on

creativity instead of cash. Finally, set a

deadline for the group to report. Sooner or
later, contingency planning can become a

"black hole" that can trap your potential
plan in the group development process for-
ever.

Step 2: perform a risk assessment. This is
the foundation of your plan and where you
review the operating practices and system
requirements. Document existing com-

puter operational procedures. What are the
backup procedures? Do you have adequate
or relevant insurance? Document hard-
ware and network configurations. Identify
all users; you may be surprised at the results
here, e.g., it's easy to list your dedicated
OPAC sites, but did you remember that the
chancellor's secretary uses the university
LAN once every few months to connect to
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the library LAN to connect to the OPAC to

do literature searches for speeches? (Will
there be a significant problem if such access

is unavailable without warning?) Docu-
ment your physical and data-security envi-
ronment. Make a list of as many disasters
(including the absurd) as you can possibly
conceive. Determine which operations are

critical. Some operations may be so critical
that they must continue immediately on an
alternate computer. Others can be sus-

pended briefly, and you can use catch-up
procedures later. Some processes can be
supported temporarily with manual proce-
dures and will require no catching up. Sur-
prisingly, some processes can be suspended
with no alternate support and will require
no catch-up later. With all of this in front of
you, you are now ready to assess the impact
and risk associated with the various disaster
situations. In summary, read several Dos-
toevsky novels, work on your income tax, or
do anything else that makes you really de-
pressed and then sit down and try to think
of everything awful that could possibly
happen to your system.

Step 3: develop disaster prevention strat-
egies. This is easy to say and hard to do.
Much of what I previously covered focused
on disaster prevention, so I won't reiterate
here. A key point to remember is that, in
most situations, it is a lot easier to prevent a
disaster than it is to recover from one.

Step 4: develop interim (survival) strate-
gies. The disaster has happened. What are

your options to keep the library in business?
Step 5: develop recovery (return to nor-

mal) strategies. You survived the disaster,
you kept the doors open, and your users

were able to find and use library materials.
What do you have to do to return to a pre-
disaster environment? As with disaster pre-
vention, I discussed recovery earlier. The
onus is on you to be thorough and creative.
About the only sure thing is the unlikeli-
hood of having vast amounts of money to

simply buy your way back to normal.
Step 6: document the procedural guide-

lines, including individuals and their re-

sponsibilities. Identify the resources needed
to implement new procedures. Write the

plan down and be certain that anyone can

use it. A plan that resides only in someone's
head is not much better than no plan at all.

CONCLUSION

Like most paranoid individuals, once I
have someone's attention it is hard to shut
me up. I at least mentioned as many aspects
of the topic as I could, but I still had to leave
a lot out to reasonably control the length of
this article. Now it's up to you to ferret out
all of the details and to truly protect your
library database and the system that makes
it useful. You may not be able to predict or
control the future, but careful contingency
planning can certainly help you sleep better
at night when you know that no matter
what happens, you can keep the library
running.
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A Comparative Study of
Subject Searching in an OPAC
among Branch Libraries of a
University Library System

Neal K. Kaske

The degree of variability in the percentage of subject searching in an online
public access catalog (OPAC) among branch libraries of one university was

studied. A full semester's worth of transactions was analyzed, not sampled.
The time units used were hour of the day, day of the week, and week of the
semester. The findings show that subject searching varies from a low of 22 %
to a high of 74 % over the hours of the day. Variabilityfor the days of the week
ranged from 17% to 64%, and for the weeks of the semester variability
rangedfrom 12% to 70%. Valuable management information on the utiliza-
tion of the OPAC within each branch library and among all the branch li-
braries is provided through numerous charts and graphs. A call is made for
replication of this type of analysis (all patron-generated transactions) in other
libraries with. OPACs to better understand how patrons are using online cata-
logs.

The goal of this research was to learn if
the use of subject searching by patrons in an

online public access catalog (OPAC) varied
over time among four branch libraries
within the same library system. The first

general null hypothesis tested was Ha : the

percentage of subject searching for a given
time unit (hour of day, day of week, and
week of term) will not differ more than 5

percentage points across the branch li-
braries studied. The second general null hy-
pothesis tested was H0 : the percentage of
subject searching for a given time unit

(hour of day, day of week, and week of

term) will not differ more than 20 percent-
age points within each branch library stud-
ied.

The transactions studied took place from
January 8, 1987, through May 8, 1987.
These dates cover the entire spring 1987 se-

mester from the first day of classes through
the last day of finals.
This research took place at the University

of Alabama. The data collected are for
transactions recorded during the spring se-

mester via the branch libraries public ac-

cess terminals. At the time of this study,
spring semester 1987, an estimated 13,000
undergraduates and 2,500 graduate stu-
dents were enrolled. Faculty numbered
more than 700, and the library was em-

ploying more than 40 professional and 60
classified staff and about 43 FTE student
assistants.

Neal K. Kaske is on the faculty of the Graduate School of Library Science, University of Alabama,
Tuscaloosa.
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The library system at the University of
Alabama is composed of the main library
and four branches (business, education, en-
gineering, and science), all of which report
to the dean of libraries. Additional libraries

adjacent to the campus (law and health sci-

ences) were not yet using the OPAC at the
time of this research. The holdings in the
main library and the four branches exceed
1.5 million cataloged volumes plus more

than 1.2 million microform units. More
than 90 % of the collection was represented
in the OPAC at the time of data collection.
Each branch library selected for this

study—business, education, engineering,
and science—had two terminals available
for public use. Comparative data about
these branches as to size of collections and
staff are given in table 1. This data re-

fleeted the status of these libraries as of Oc-
tober 1987: the larger libraries are business
and education; engineering and science are
smaller except for bound periodicals.

1 The
research reported here will mainly use per-
centages to minimize the size-of-library
factor.
The OPAC in use was the Virginia Tech

Library System (VTLS). The time units se-

lected for analysis of variability between
the branches were time of day, day of
week, and week of term. The data for this
study were generated by patrons searching
on any one of eight public access terminals.
This VTLS system at the time of the data
collection supported an additional fifteen
public access terminals in the main library
and three dial-in (telecommunications)
ports, for a total of twenty-six public access

points.
Patrons were able to search by author, ti-

tie, subject, and call number. Boolean

searching is supported by the VTLS system,
but that function was not active at this site

during the time of this research.

DEFINITION OF TERMS

Subject, author, title, and call number
searches used the following commands: SI,
A/, TI, and CI. The percentage of subject
searching was calculated by dividing the
number of subject searches by the sum of
author, subject, and title searches.
Call number searches were omitted from

this study to provide a clearer picture of the
percentage of subject searching and be-
cause a call number search could be for a

subject or for a known item. The percent-
age of call number searching was found to

be very low (2 % to 4 %).
The word term is used interchangeably

with the word semester in this paper.

RELATED RESEARCH

Little research with regard to subject
searching by patrons in an OPAC using a

population of data has been reported. One
research effort did report that the variabil-
ity of subject searching (in an OPAC for a

full university library system, branches,
and the main library) varied from 35 % to

52% over the weeks of a semester.
2 The

same project reported a variability of sub-
ject searching over days to be between 44 %
and 64 %; the variability for hours was be-
tween 40% and 55% The research re-

ported in this paper used data specific to the
four branch libraries from the above-
mentioned study.
Other research efforts reporting on the

percentage of subject searching via an

Table 1. Comparative Data on the Branch Libraries
Business Education Engineering Science

Collections:
Books 84,672 133,971 53,422 39,636
Bound Periodicals 43,733 13,508 20,826 64,148
Microforms 223,900 479,404 66,490 7,429
Total 352,305 626,883 140,738 111,213

Square Footage 13,411 23,387 7,300 10,000
Staff:
Librarians 2.0 1.5 2.0 1.0
Classified 3,5 4.0 2.0 2.0
Total 5.5 5.5 4.0 3.0
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OPAC have been reviewed by Karen
Markey in Subject Searching in Library
Catalogs .

4

Markey details the findings of
eight studies in her book; each study used
sample data for a few days or one or two
weeks. These studies were conducted in the
libraries of West Valley Community Col-
lege, University of California, Dallas Pub-
lie Library, Mankato State University, Syr-
acuse University, Northwestern Univer-
sity, and Ohio State University. The studies
reviewed by Markey report a percentage
for subject searching but not its variability
over time. The values for subject searching
ranged from 34 % to 65 % .

5

METHODOLOGY

The source of data for this study comes

from a VTLS statistical report, Alphabetic
Searches. This report in a machine-
readable format was processed by pro-
grams that reformatted the values for the
variables into a structure that was then
used to analyze the data via SAS programs
on a mainframe computer. The results of
the SAS analysis were used directly or

transferred, reformatted, and displayed on
a microcomputer via Lotus programs. This
last step provided uniform tables and

graphs for analysis and display. For a de-
tailed description of how the data were ex-

tracted and reformatted see the methodol-
ogy section of the related paper by this
author. 6

The independent variables for this re-

search were the time units (hour of day, day
of week, and week of term) and locations.
The dependent variables were the percent-
age of subject searches conducted per loca-
tion per time unit. The data were tabulated
and graphed in many different ways to

learn if there were patterns in the use of

subject searching over the selected time
units and to explore the variations among
and within the four branch libraries.
Two general null hypotheses and two al-

ternative hypotheses were stated and then
tested for each time unit studied. The first
general hypothesis is H0 : the percentage of
subject searching for a given time unit

(hour of day, day of week, and week of
term) will not differ more than 5 percent-
age points across the branch libraries stud-
ied. The first general alternative hypothesis

is Ho: the percentage of subject searching
for a given time unit (hour of day, day of
week, and week of term) will differ more
than 5 percentage points across the branch
libraries studied. The second general null
hypothesis is H0 : the percentage of subject
searching for a given time unit (hour of
day, day of week, and week of term) will
not differ more than 20 percentage points
within each branch library studied. The
second general alternative hypothesis is
H0 : the percentage of subject searching for
a given time unit (hour of day, day of week,
and week of term) will differ more than 20

percentage points within each branch li-
brary studied.
Statistical tests for significant differences

among branch libraries and within the time
units researched were not used because an

entire population of searches (all searches
from all four branches for a full semester)
was available. When additional data are

available (for other semesters) a two-way
analysis of variance with interaction will be
run.

RESULTS

There were 165,083 searches conducted
on all the public terminals connected to this
OPAC from the first day of classes (January
8, 1987) through the last day of final exams
(May 8, 1987). The totals and percentages
for each type of search are displayed in ta-
ble 2, as are the percentage of author, title,
and subject searches. These percentages
were obtained by dividing the number of
author, subject, and title searches by the
adjusted total number of searches. This was
done to omit the call number searches from
this part of the analysis. Call number
searches could be for known items or for
subjects.
The differences among the branch li-

braries as to subject searching for the full
semester vary only from a low of 44.2% in
education to a high of 47.74 % in engineer-
ing. There is only 3.54 percentage points
difference among the branches when the
semester is viewed as one time unit. How-
ever, this research will examine the differ-
ences in subject searching by location and
across three time frames: hours of the day,
days of the week, and weeks of the term.
The use of the OPAC in the four branch
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libraries was first measured by the number
of hours when the public terminals were ac-
tive (someone keyed one or more searches

during an hour). This information, along
with the mean number of searches per hour
for each branch, is reported in table 3. The
last two lines of table 3 report the percent of
total hours active and the percent of total
searching on the system (main library and
branches) for each of the branches. Note
that the rank order from top (most active)
to bottom is as follows: business, engineer-
ing, education, and then science for all
three measures (hours active, percent of to-
tal hours active, and percent of total
searching). The results for each of the three
time units studied will be reported in the
following sections.

Hours of the Day
The branch libraries were open each day

of the week (except for holidays) during the
1987 spring semester. Their basic schedule
of open times are noted below.

Monday through 7:45 a.m. to 12:00 midnight
Friday

Saturday 8:00 a.m. to 5:00 p.m.
Sunday 2:00 p.m. to 12:00 midnight
The time from 7:45 to 8:00 a.m. was not

analyzed because this fifteen minutes was

not an active time and all the other data re-

corded were for a full hour. In table 4 the

high (H) and low (L) values for each branch
are noted. When the high or low values
within a branch are nearly equal, a second
high and/or low value may be given. For all
but one hour (2:00 to 3:00 p.m.) the differ-
ence between the high and low value for

subject searching per hour is more than 5

percentage points (note last column in table
4). In four cases (26.6%) the difference in

percentage points is more than 20, and in
six cases (40%) the difference was more

than 15 percentage points. For 10 (66.6%)
of the hours the difference was more than
10 percentage points, and in 14 (93.3%)
cases the difference is more than 5 percent-
age points. There is only one hour when the
difference between the highest and lowest

subject searching in branches is less than 5

percentage points: between 2:00 and 3:00

p.m.

Table 2. Total Searches
All Business Education Engineering Science

Search Type
Author 38,453 2,876 2,010 1,904 1,325
Subject 75,629 5,994 3,322 4,594 2,209
Title 45,499 3,575 2,183 3,124 1,456
Call Number 5,512 373 164 411 170

Total 165,093 12,818 7,679 10,033 5,160
Adjusted Total 159,581 12,445 7,515 9,622 4,990

Percentage
Subject 47.39 48.16 44.20 47.74 44.27
Author 24.10 23.11 26.75 19.79 26.55
Title 28.51 28.73 29.05 32.47 29.18

Table 3. Mean Number of Searches per Hour over the Full Term
Search Types Business Education Engineering Science

Author 1.86 2.07 1.43 1.55
Subject 3.88 3.42 3.44 2.59
Title 2.31 2.25 2.34 1.70
Call Number 0.24 0.27 0.31 0.20
Total 8.29 8.01 7.52 6.04

Hours Active 1,546 971 1,335 854
Percent of Total 9.04 5.68 7.81 4.99
Hours Active

Percent of Total 7.76 4.65 6.08 3.13
Searching
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In table 5 the times and percentages are
displayed along with the differences within
each branch library. This table shows that
the education library has the largest varia-
bility within itself with 53.15 percentage
points. The next highest is business with
34.59 percentage points variability within
itself, followed by engineering with 33.3

percentage points. The science library has
the least variability within itself with only
15.08 percentage points variability across

the hours of the day.
These results for the hour of the day anal-

ysis show we must reject our first null hy-
pothesis (Ho: the percentage of subject
searching for each hour of the day will not
differ more than 5 percentage points across

the branch libraries studied) in all but one
case: 2:00 p.m. to 3:00 p.m. We can then

accept our alternative hypothesis (H0 : the

percentage of subject searching for each
hour of the day will differ more than 5 per-
centage points across the branch libraries
studied) in all but one case: 2:00 p.m. to
3:00 p.m.
We also find we have to reject our second

null hypothesis (H 0 : the percentage of sub

ject searching for each hour of the day will
not differ more than 20 percentage points
within each branch library studied) in all
but one case, the science branch library,
but can accept our second alternative hy-
pothesis (H0 : the percentage of subject
searching for each hour of the day will dif-
fer more than 20 percentage points within
each branch library studied) in all but one
case, the science branch library.
The percentage of subject searching in

all four branches for each hour of the day is
presented in figure 1, which indicates no

pattern of subject searching for the hours of
the day. There is, however, a trend: the
percentage of subject searching is higher in
the later afternoons and evenings for all
branches.
When the four branches are divided into

two groups (business/education and engi-
neering/science) it becomes clear that these
branches do have similar patterns of subject
searching per hour of the day (note figure 2
and figure 3). Readers should take care in

comparing graphs in this paper because the
scale for the y axis may change with each
graph.

Table 4. Percentage of Subject Searching per Hour of the Day
Difference

Hour Business Education Engineering Science High/Low
7 59.26 0.00 19.05 0.00 0.00
8 32.63 L 23.08 41.02 46.00 22.92
9 42.55 21.69 L 45.09 43.04 23.40
10 39.90 35.77 47.86 39.95 L 12.90
11 43.67 39.19 29.85 L 41.16 13.82
12 53.46 41.32 43.95 46.94 12.14
13 42.00 33.64 47.47 41.55 13.83
14 42.13 42.66 46.83 43.86 4.70
15 45.93 42.82 47.00 39.22 7.78
16 42.21 48.48 47.20 48.44 6.27
17 53.76 66.82 51.60 48.41 18.41
18 67.21 H 41.00 51.82 46.38 26.21
19 54.97 46.22 61.50 46.28 15.28
20 59.32 54.86 63.15 H 43.52 19.63
21 60.95 52.92 57.87 55.03 H 8.30
22 61.70 74.84 H 47.87 46.40 28.44

Table 5. High and Low Percentages for Subject Searching per Hour
Business Education Engineering Science

High 67.21 6 p.m. 74.84 10 p.m. 63.15 8 p.m. 55.03 9 p.m.
Low 32.62 8 a.m. 21.69 9 a.m. 29.85 11 a.m. 39.95 3 p.m.
Difference 34.59 53.15 33.3 15.08
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Hours from 8:00 a.m. to 11:00 p.m.
□ Bus. + Ed. O Eng. A Sci.

Fig. 1. Percentage of Subject Searches per Hour.

Hours from 8:00 a.m. to 11:00 p.m.
□ Business + Education

Fig. 2. Bus. /Ed. Percentage of Subject Searches per Hour.
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Days of Week

The branch libraries were open each day
of the week and for the same number of
hours. The hours open differ across the days
of the week, but this will not effect the cur-
rent analysis because percentages (not the
number of searches) are used for subject
searching. Table 6 reports the daily per-
centage of subject searching for each
branch and the difference between the high
and low values across the four branches.
In testing the first null hypothesis (H0 :

the percentage of subject searching for the
days of the week will not differ more than 5

percentage points across the branch li-
braries studied) we find it must be rejected
for all days except Thursday. On Thursdays
the difference between the branches is only
1.59 percentage points, while for the other
days of the week the difference ranges from
a low of 5.88 percentage points (Mondays)
to a high of 37.46 percentage points (Satur-
days).

As a result of rejecting the null hypothesis
for the days of the week, we accept the al-
ternative hypothesis (Ha : the percentage of
subject searching for the days of the week
will differ more than 5 percentage points

across the branch libraries studied) except
on Thursdays.
Table 7 clearly shows that the second

null hypothesis (H0 : the percentage of sub-
ject searching for the days of the week will
not differ more than 20 percentage points
within each branch library studied) must
be rejected for all branches except engi-
neering, where the differences across the
days of the week are only 11.79 percentage
points. Therefore, we accept the second al-
ternative hypothesis (H0 : the percentage of
subject searching for the days of the week
will differ more than 20 percentage points
within each branch library studied) except
for the case of the engineering library.
The percentage of subject searching for

each day of the week is presented in figure
4, wherein the small change for Thursday
and the large difference among the branch
libraries on Saturday are clearly depicted.
All four lines come together on Thursday,
and on Saturday the science library goes be-
low 20%.
Note that Sunday is the top subject

searching day in both the business and the
education libraries, that subject searching
in the engineering and science libraries
peaks on Wednesdays, and that there is a



366 Information Technology and Libraries / December 1988

Table 6. Percentage of Subject Searching per Day of the Week
Difference

Day Business Education Engineering Science High/Low
Monday 46.33 45.22 49.15 43.27 5.88

Tuesday 43.09 L 45.61 49.71 42.47 6.97

Wednesday 50.25 39.55 51.43 H 50.88 H 11.88

Thursday 44.99 44.22 45.42 43.83 1.59

Friday 45.34 34.12 L 39.64 L 47.06 12.94

Saturday 54.20 40.82 50.78 16.74 L 37.46
Sunday 64.70 H 61.87 H 50.74 44.99 19.71

Table 7. High and Low Percentages for Subject Searching per Day of the Week
Business Education Engineering Science

High 64.70 Sun. 61.87 Sun. 51.43 Wed. 50.88 Wed.
Low 43.09 Tues. 34.12 Fri. 39.64 Fri. 16.74 Sat.

Difference 21.61 27.75 11.79 34.14

small amount of variation over the days of
the week in the engineering library (see fig-
ures 5 and 6).
Weeks of Term

The data were divided into eighteen cal-
endar weeks as opposed to the fifteen aca-

demic weeks. The fact that some of the
weeks are less than seven days is not a prob-
lem because the analysis is done on the per

centages for subject searching. The li-
braries were closed the week of spring
break, the tenth week of the term. In order
not to skew the graphs and tables with ze-

ros, subject searching for the tenth week of
all four branches was set at 33.33%.
In table 8 the lowest point (12.34%) for

subject searching was in the business li-

brary during the first week of the semester.
The first week of the term was found to be
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□ Business + Education

Fig. 5. Bus./Ed. Percentage of Subject Searches per Day.

O Engineering A Science

Fig. 6. Eng./Sci. Percentage of Subject Searches per Day.
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Table 8. Percentage of Subject Searching per Week of the Term
Difference

Week Business Education Engineering Science High/Low
1 12.43 LI 42.73 32.53 14.60 LI 30.30
2 23.36 L2 37.12 41.20 48.15 24.79
3 31.79 39.69 59.35 H 34.69 27.56
4 48.63 42.98 54.12 24.66 L2 29.46
5 43.04 48.80 54.95 49.50 11.91
6 36.08 36.71 48.60 55.85 19.77
7 42.92 33.94 L 58.59 34.74 24.65
8 54.50 35.86 50.95 68.01 H 32.15
9 52.72 40.95 54.10 46.46 11.77
10 33.33 SB 33.33 SB 33.33 SB 33.33 SB 0.00
11 49.24 70.18 H 35.47 33.94 36.24
12 60.14 42.48 48.23 51.63 17.66
13 55.28 51.17 57.05 46.54 10.51
14 62.04 43.13 46.93 47.98 18.91
15 59.73 48.39 41.68 42.25 18.05
16 62.34 H 57.96 35.06 36.27 27.28
17 40.58 55.87 44.09 42.77 15.29
18 39.77 47.03 27.44 L 32.89 19.59

the lowest for two branches (business and
science); a second lowest percentage is
noted in table 8. The highest point for sub-
ject searching during the term was

70.18 %, which was recorded in the educa-
tion library during the eleventh week.
The last column of table 8 displays the

difference between the high and low per-
centage of subject searching for all eighteen
calendar weeks. There is only one week
where the difference in percentage points is
lower than 5, but that is the tenth week,
spring break. Therefore, the first null hy-
pothesis (H0 : the percentage of subject
searching for the weeks of the term will not
differ more than 5 percentage points across

the branch libraries studied) must be re-

jected. We then can accept the alternative
hypothesis (H0 : the percentage of subject
searching for the weeks of the term will dif-
fer more than 5 percentage points across the
branch libraries studied).
The second null hypothesis (Ha : the per-

centage of subject searching for the weeks
of the term will not differ more than 20 per-
centage points within each branch library
studied) must also be rejected because the
difference between the high and low weeks
of the term is large. In all cases they are over
36 percentage points. This is true even

when the second lowest week is used for
both the business and science libraries (see
table 9). Clearly, the business and educa

tion libraries have their highest subject
searching late in the term, while the engi-
neering and science libraries have their

highest use during the first half of the se-

mester. Therefore, the second alternative
hypothesis (Ha : the percentage of subject
searching for the weeks of the term will dif-
fer more than 20 percentage points within
each branch libraries studied) must be ac-

cepted.
The graphs showing subject searching

during the weeks of the term are of real in-
terest: there seems to be a pattern (see fig-
ure 7). The engineering and science li-
braries have higher subject searching
during the first half of the term, while the
business and education libraries show a

higher percentage of subject searching dur-
ing the second half. These differences are

made even clearer by dividing the four
branches into two groups (see figures 8 and
9).

DISCUSSION

It is clear from this research that the pa-
trons of these four branch libraries do not

use their library's OPAC in the same way.
This may also mean that the patrons of
these libraries have different library-use
patterns. In any event, their patterns of

subject searching should be examined from
the three perspectives of staffing, biblio-
graphic instruction, and system use.
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Business Education Engineering Science

WK WK WK WK

High 62.34 16 70.18 11 59.35 3 68.01 8
Low 12.43 1 33.94 7 22.44 18 14.60 1

Difference 49.91 36.24 36.91 53.41

□ Bus. + Ed.

Fig. 7. Percentage of Subject Searches per Week.

Eng.

When patrons are conducting known-
item (author and/or title) searches via an

OPAC, they do not usually need the help of
a librarian. They may need such assistance
when searching by subject. If library man-
agement wants to have trained staff on
hand when librarians are needed most,
then it would seem that librarians should be
scheduled to work when there is a high level
of subject searching taking place. This
would mean that librarians would be
scheduled to work on evenings and week-
ends. In most branch libraries, however,
the professional staff is small in number
and not able or willing to be scheduled to

work nights and weekends when patrons
show the highest demand.
The need for professional staff at night

and on weekends is not news, but with the

data from the use of OPACs it may be possi-
ble to isolate peak times so that staff could
be scheduled to cover those times. This
would not mean that the librarians would
have to work every night and on weekends
but that some creative scheduling is
needed. This could mean that for two
weeks during each term (peak subject-
searching times) professionals would be
scheduled to work at night. There are many
ways schedules could be adjusted to take
advantage of knowing when patrons are

doing the greatest amount of subject
searching and professional librarians are

needed to work.
Bibliographic instruction is most effec-

tive when given at a time of high need on

the part of the patron. With the data from
this research, a branch librarian could tar-
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0.8

□ Engineering + Science

Fig. 9. Eng./Sci. Percentage of Subject Searches per Week.
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get times for the delivery of specific biblio-
graphical instruction packages. The cen-

tralized or general programs could also take
advantage of this information when sched-
uling, staffing, and timing instruction.
This data (public searching activity) on

the use of the OPAC could help in the
scheduling of jobs that require large
amounts of computer resources. For exam-
pie, the updating of indexes, normally run
at night, may be moved to different times so
that better response times are provided to

patrons at night. The timing of large addi-
tions to the online files could be scheduled
for off-peak patron-use times. With this
added information on patron use, the sys-
terns staff can provide better service

through faster response time.

SUMMARY
AND CONCLUSIONS

This research effort analyzed a full se-
mester's worth of transactions from an

OPAC that was available in four branch li-
braries on one university campus. The goal
of the project was to learn if the utilization
of subject searching by patrons in an OPAC
varied among and within the four branch
libraries over time. It was found that the
use of subject searching did vary a great
deal within and among the branches.
Three units of time—hours of the day,

days of the week, and weeks of the term—
were used. It was found that subject search-
ing varies between 22 % and 74 % over the
hours of the day. The range of subject
searching over the days of the week moves

from a low of 17 % to a high of 64 %. Over
the weeks of the term the range is from 12 %
to 70%.
The variability within each library over

the three different time units was large.
The range for the hours of the day was be-
tween 15 % and 53%. For the days of the
week the range was much smaller, from a

low of 12 % to a high of 34 %. For the weeks
of the term the low was 36 % and the high
was 49 %.
These large variations in the use of sub-

ject searching via OPAC over time and
among different branch libraries has impli-
cations for the staffing and scheduling of
reference services and bibliographical in-
struction programs. The knowledge of
when the public makes use of OPACs can

help library managers better schedule and
allocate computer resources.

GENERALIZATIONS
OF THE FINDINGS

It would be unwise to generalize the
findings of this research beyond the four
branch libraries at the University of Ala-
bama. This research, along with its sister

project, highlights the need for researchers
to use population data and not to rely on

sample data.
7 A small amount of additional

programming effort and computer time is
needed to provide library managers com-

plete information on the percentage and
timing of patrons' use of subject and other
types of searching. When possible, library
administrators need complete information
when making decisions.

RECOMMENDATIONS
FOR FUTURE RESEARCH

Replications of this research are needed
to learn if what was observed at these four
branch libraries during one term was typi-
cal. Plans have been made to analyze two
additional terms of data (fall 1987 and
spring 1988) from these same branch li-
braries.
Investigating the patterns of subject

searching across different academic li-
braries (and all types of libraries) using the
same and/or different OPACs is also
needed. Librarians for years have observed
patterns of catalog and collection use. Some
of the OPACs can now provide data on

both catalog use and circulation. The rela-
tionships and patterns of circulation and
catalog use need to be explored and re-

ported. Today, with data from OPACs, we
can track these patterns and hopefully un-

derstand and predict the patterns. This
type of management information on cata-

log use and circulation should help librari-
ans improve many library services.
It would be ideal to have data from

OPAC use studies reported on an annual
basis in Information Technology and Li-
braries. This researcher is volunteering to
tabulate and present this data once a year.
Please do send me your findings!
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Improved Browsable Displays for
Online Subject Access

Mia Massicotte

A browsable display under a specified search term can often frustrate users if
the display is carried over several screens. This article investigates methods of
compressing headings identified by MARC subfield codes to reduce the size of
browsable displays. Arguments are presented that a more efficient system de-
sign can be achieved by machine sorting of subdivisions via a conceptual,
rather than alphabetical, approach. The author concludes that system archi-
tecturefor browsable subject index displays must be redesigned to relieve the
user of the burden of data organization.

One of the obstacles in the way of effec-
tive subject access in OPACs (online public
access catalogs) is undue length of a brows-
able index display under a specified search
term. The complexities associated with on-

line subject access have been firmly docu-
mented in the literature, notably by Coch-
rane, Markey, Mandel and Herschman,
and others. 1 Well-founded criticisms of
LCSH (Library of Congress Subject Head-
ings) and LC practice need to be ad-
dressed. 2

Even the unlikely event of a major
restructuring of LCSH, however, cannot
solve the myriad problems facing effective
subject access. We must undertake a more

practical problem-solving approach, and
quickly, if we are to remove some of the
hurdles facing our OPAC users today. By
concentrating solely on the browsable in-
dex display, we may move toward elimi-
nating some of the difficulties currently en-
countered during subject searches while at
the same time exploiting, to the user's ad-

vantage, the existing large body of subject
data resident in our bibliographic files.
While browsing a subject index is a desir

able feature in an OPAC, often the display
under a specified search term is extremely
lengthy due to the number of index entries
clustered under that term in alphabetical
proximity. Many OPACs display a particu-
lar subject index term on one line, followed
by a list of each unique subdivision ar-

ranged alphabetically on successive lines of
the display (see figure 1). Interspersed in
this list are other types of headings (e.g., in-
verted word order) that machine filing
embeds as a result of the alphabetical sort-
ing routine. For many users, browsing the
subject index has meant combing through
large numbers of subject entries that have
been machine indexed in alphabetical or-
der. 3

In a lengthy index display of a specified
search term—consider anything over one

screen lengthy—the user is generally as-

saulted by all kinds of alphabetically ar-

ranged subdivisions. Prompting the user to
limit the search by a variety of available
techniques, such as Boolean operators,
word proximity, and the like, may not be
viewed as particularly helpful suggestions,

Mia Massicotte is Systems Librarian, Concordia University Libraries, Montreal, Quebec.
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Islam
Islam (The Arabic word)
Islam—Addresses, essays, lectures
Islam—Africa
Islam—Africa—Addresses, essays, lectures
Islam—Africa—Bibliography
Islam—Africa—Congresses
Islam—Africa, East
Islam—Africa—History
Islam—Africa, North—History
Islam—Africa, Northwest—History
Islam—Africa, Subsaharan—Bibliography
Islam—Africa, West

Islam—Africa, West—History—Addresses, essays, lectures
Islam—Algeria
Islam—Algeria—Addresses, essays, lectures

Islam—Collected works

Islam—Dictionaries

Fig. 1. Subject Index Term "Islam and Politics" and Subdivisions.

no matter in what friendly language they
are couched. The user in many cases does
not know what is required in order to be
more specific. Add to this the copiously
documented problems of lead-in vocabu-
lary, level of indexing of the documents
themselves, spelling, syntax, command se-

mantics and protocol, and so forth, any one
of which can place insurmountable obsta-
cles in the user's path, and we can easily
conclude that we are far from providing us-

ers with an efficient service.

DESCRIPTION OF THE PROBLEM

The problem we are faced with is undue
display length of a browse list under a given
search term. Scanning an alphabetically
arranged list of indexed terms is simply not
sufficient to assist the user. New character
strings are added daily to the index, and in-
dexes will continue to expand at an ever-

increasing rate. This factor alone will even-
tually make browsing the alphabetical
index less and less viable as a method of
searching. If we begin to index our docu-
ments more exhaustively, for example, by
adding more subject headings per record as

recommended by the CLR-sponsored sub-
ject access meeting, we will arrive at this
stage even earlier. 4

Does this mean that browsing large sub

ject indexes cannot be an effective method
of subject searching? Emphatically no.

However, allowing the option to browse
through the subject index does not absolve
system designers of the responsibility to or-
ganize the index display for maximum
gain. Take the example of a user who real-
izes immediately upon browsing a subject
term that geographical aspects of the sub-
ject are irrelevant to the search. Neverthe-
less, geographic subdivisions are dutifully
displayed, dispersed throughout the alpha-
betical array of subdivisions. Successive
screens are cluttered with this information,
and the user is forced to browse this list to
pick out potentially meaningful subdivi-
sions. The subdivisions themselves (includ-
ing the generally unhelpful types: "-Ad-
dresses, essays, lectures"; "-Miscellanea";
and so forth) are not grouped in a concep-
tual fashion but simply filed alphabeti-
caliy. Given the existing structure of
LCSH, a way must be found to manipulate
the index itself, and the new terms contin-

ually added to it, in order to arrive at a co-
herent and succinct display of the subject
index terms in our files.

GETTING AROUND THE PROBLEM

In the same way that subject headings at-
tempt to provide a conceptual framework
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in which to collocate materials (however
faulty that framework is), so too can sub-
ject subdivisions be grouped to provide fur-
ther definition of the original concept. An
online catalog should orient the user to
what is contained in the database and pro-
vide a conceptual framework within which
a search may be freely and easily con-

ducted, allowing serendipity to come into
full play. If such a conceptual framework
were presented to the user, despite how
broad a topic was searched, and further-
more, if it were presented on one screen, a
user could place as-yet-undefined interests
into that framework without having fur-
ther obstacles placed directly in the search
path.
What is required, then, is a sort of meta-

index: a conceptual, rather than alphabeti-
cal, index of the individual index entries

grouped under a particular search term or

stem. Let us take the list of main, unsub-
divided LC subject headings as a given. As
pointed out earlier, these already reside in
millions of bibliographic records. They are
further subarranged A through Z by nu-

merous subdivisions, which, in turn, may
likewise be subdivided. Users cannot be ex-
pected to intuit all the possible subdivisions
we have indexed our documents under, but
in reality, this is what we are tacitly expect-
ing them to do. 5 Neither will a user be read-
ily able to detect all subdivisions that may
be potentially relevant to the search, how-
ever specific or general the topic is formu-
lated in the user's mind. To date, we have
relied heavily on the persistence of the user

to select or reject our self-imposed, and
somewhat arbitrary distinctions.
To help users define their interests in a

way that will coincide with the system's in-
dexing terminology, we must begin to con-

struct a conceptual framework that will be
immediately and intuitively accessible to

them. If we look at geographical subdivi-
sion, for example, and use it to provide us

with a working model, we may begin to ex-

amine how the existing MARC record
structure could be combined with better
system design to provide the user with a

mental "picture" of the database.
All subdivisions in MARC subject head-

ings (6XX fields) are preceded by a subfield
code. A routine could be employed to vastly

reduce the size of index displays by substi-
tuting a general message for all records sub-
divided by a particular subfield code. In
the case of the z subfield code for geograph-
ical subdivision, for example, the substi-
tuted text in the index display could be a

phrase such as "subdivided by geographical
areas."
A recently conducted browse of the Utlas

database index under the term "Islam and
Politics" can better illustrate this point.
While Utlas is a bibliographic utility, not
an OPAC, the enormous size of its brows-
able indexes can provide us with some idea
of how large files behave in general.
A browse of the Utlas index under the

heading "Islam and Politics" (see figure 2)
retrieved ninety-six index entries—far too
may to view on three or even four successive
screens (the maximum single-screen display
in the Utlas browsable index is twenty
lines). A closer look at the individual index
entries revealed that of the ninety-six index
entries, only five entries were for titles. Of
the remaining ninety-one entries for sub-
ject headings, eighty-one happened to have
geographic subdivisions.
For purposes of the index display, if we

were to compress the eighty-one records
where a z geographical subfield code is

present by substituting a textual message,
we might be presented with a screen that
looks something like figure 3.

Though the display is still far from opti-
mal at this point, it represents a step in the
right direction in terms of the display and
management of data contained in the sub-

ject headings. Certainly much of the
"noise" present in the original display has
been eliminated. It is evident at the outset
that a conceptual framework is operative,
given the textual message appearing on the
last line of the display. Furthermore, we
can now see that other groups of concepts
have clearly emerged, such as the format
"Juvenile films." While at first it might ap-
pear that the screen is too simple, this is pre-
cisely what we should be aiming toward.
The sample screen in figure 3 is a condensa-
tion of what is represented in the database
under that subject heading, and a clear one
at that.
If we extend this same method of com-

pressing index entries and substituting tex-
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Browse of the L'tlas index

1 Islam and politics
2 Islam and politics Addresses essays lectures
3 Islam and politics Adresses essays lectures
4 Islam and politics Afghanistan
5 Islam and politics Africa
6 Islam and politics Africa North
7 Islam and politics Africa North Addresses essays lectures
8 Islam and politics Algeria

48 Islam and politics Malaysia

96 Islam and politics Turkey History 20th century Congresses
97 Islam and power

Fig. 2. Browse of the Utlas Index.

1 Islam and politics
2 Islam and politics—Addresses, essays, lectures
3 Islam and politics—Congresses
4 Islam and politics—Early works to 1800
5 Islam and politics—History
6 Islam and politics—Juvenile films
7 Islam and politics—Miscellanea
8 Islam and politics—Periodicals
9 Islam and politics—SUBDIVIDED BY GEOGRAPHICAL AREA, E.G.

.AFGHANISTAN

Fig. 3. Compression and Substitution of Textual Message.

tual messages for the chronological subdivi-
sions that are preceded by the y subfield in
the MARC record, we can achieve similar
results in the reduction of the size of the dis-
play while simultaneously providing the
user with a certain context. Geographical
and historical subdivisions may now be eas-
ily rejected or pursued, although the user

may not have known to specify or exclude
them in the initial search strategy. By pre-
senting subcategories, we present options
to the user, thereby automatically incorpo-
rating some of the benefits of explicit Bool-
ean searching.

THE CHALLENGE OF THE
X SUBFIELD

With some caution, we may now ap-
proach the problem of how to handle the
hundreds of subdivisions present in the x

subfield. This subfield presents us with the

greatest challenge for improving browsable
subject displays since it has served as a

catch-all for subdivisions that are neither

geographical nor chronological in scope. In
it are incorporated form and topical subdi-
visions, which are free-floating (not linked
to a particular heading, such as "Con-

gresses"), as well as specialized topical sub-
divisions (such as "Automobile motors—

Fuel injection"). Since many topics are

subdivided because no other suitable termi-

nology exists (for a variety of reasons), the
non-free-floating subdivisions stand to ben-
efit the most from a hierarchical restruc-

turing of LCSH in combination with
computer-manipulated phrase rotation
and enhanced cross-references to improve
lead-in vocabulary. Quite apart from the

topical subdivisions, however, the list of
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free-floating subdivisions is a logical start-
ing place for considering alternative meth-
ods of improving browsable displays.
A look at the list of free-floating subdivi-

sions reveals a redundancy of related terms
that can also be grouped into larger catego-
ries. For example, seventeen unique, free-
floating subdivisions listed in the LC Guide
to Subdivision Practice represent graphic
or illustrative aspects of a subject. 6 Simi-
larly, there are subdivisions representing
legal, technical, mathematical, scientific,
economic, sociological, and political as-

pects of a subject. There are, of course, dif-
ferent ways in which the categories could
be established; but, optimally, the first
level of display should generate broad cate-
gories that can be enumerated on a single
screen.

It would not be difficult to begin by ex-

amining the list of free-floating subdivi-
sions to establish general categories under
which they themselves can be grouped. By
conceptually linking related terms, a table
of existing subdivisions could be built, as

long as we can specify what text should be

mapped into the online display. Since the
list of free-floating subdivisions is finite, we
could specify, for example, that under any
given main heading, "when two or more of
the following seventeen terms appears in
the x subfield, substitute the text 'Graphic
or illustrative aspects' in the index display."
The same can be done for concepts relating
to legal aspects, mathematical aspects, and
so forth. We needn't worry if a particular
free-floating subdivision may be inter-

preted in more than one way because the
tables do not need to be mutually exclusive.
The same term might appear both in a table
of "economic aspects" as well as in a table
for "political aspects" if such is the intent of
the LCSH scope note governing how that
subdivision is to be used. Using this as a

point of departure, broad conceptual
groups could help reduce the size of a

browsable display under a specific index
term to a maximum of one screen at the first
level of display.
What we have is a type of menu ap-

proach where users further select their
areas of interest. Unlike a true menu-driven
system, however, the design does not actu-
ally depend on a hierarchical tree structure

but in some respects behaves as though it
does. Flexibility is not restricted by lengthy
search paths that can disorient the user,
and the user may employ other conven-
tional means of limiting the search at any
desired point. By focusing on a very small

group of concepts initially, the user picks
up cues as to how a topic is subarranged in
the database. The user does not have to

know beforehand which possible categories
are available and is also spared from having
to make sense of what may appear to be ar-
bitrary distinctions. It also allows the user

to invisibly bridge some of the terminologi-
cal and indexing obstacles that previously
stood in the way.

As the user gets conceptually closer to an

area of interest, other traditional tech-
niques for limiting searches may now be

gainfully employed. Suppose the user has
determined that geographical areas are of
interest and selects that category. The sys-
tern might respond by automatically dis-

playing the possible geographical areas
available for selection. If that in itself
would be unmanageable (due, for exam-
pie, to exceeding the single screen limit on
the size of index displays), the system may
prompt the user to enter the geographical
area.

Thus, we have somewhat skirted the

problem of requiring the user at the early
stages of inquiry to have prior knowledge of
what is available in the universe of the
database. We have not required the user to

hunt haphazardly through successive
screens of subdivisions. For the user who
has, by accident or design, selected a par-
ticular subdivision, we have minimized the

danger of overlooking other relevant
subdivisions—subdivisions that were not

made meaningful due to terminological
ambiguity, obscurity, or irrelevant con-
text. By conceptually linking related subdi-
visions in the index display, we could help
users visualize the categories that reflect the
subject content of the database. With a

conceptual framework, users could more

effectively and easily find their way
around.

POSSIBLE METHODS
AVAILABLE TO US

Using compression techniques in combi-
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nation with tables in which the finite set of

existing character strings in the x subfield
can be mapped opens up new possibilities
for more effective system design. Each

unique, main subject heading should ap-
pear only once in the general browsable dis-
play, no matter how many subdivisions are
linked to it. In the same way that browsing
a name authority file should reveal only one
occurrence for each unique name, so

should the subject index be similarly con-

structed. The general index should reveal a
list of main subject terms, and term selec-
tion should further reveal levels of subcate-
gories suitably arranged in a conceptual
(not necessarily alphabetical) fashion.
We may consider methods of manipulat-

ing existing subject heading data for more
effective browsable displays, keeping in
mind some characteristics peculiar to

present and past subdivision practice.
1. Under any main subject heading,

match and compress each unique sorting el-
ement within the geographical subfield (for

example, all occurrences identified by the
same character string, e.g., Africa) so that
each unique geographic area occupies only
one line in the appropriate level of brows-
able display. This would eliminate the

problem of compound headings or head-

ings with inverted word order splitting a

file (see entries above and below the head-

ing "Islam—Africa, East" in figure 1). It
would also cluster all matching subject
headings, even when further subdivisions
are present. The second level of display in
figure 4 gives some idea of how this particu-
lar method could operate. A hierarchy of

subject heading index display would thus

permit successively deeper layers of subdi-
visions, revealed as the user sees fit.

2. Specify a matching routine that will
link a main heading that has been subdi-
vided by both direct and indirect subdivi-
sion practice. Since the practice of direct

geographic subdivision ("Fountains—
Rome") has been replaced in recent years
with indirect geographic subdivision

a) First level of display (upon selection of main term)

BROWSING SUBJECT TERM: ISLAM
N citations found under the term ISLAM
Term is also subdivided by the following categories:

1. Congresses
2. Periodicals
3. Subdivided by geographical area, e.g. Afghanistan

[User selects 3)

b) Second level of display:

BROWSING TERM: ISLAM—SUBDIVIDED BY GEOGRAPHICAL AREA
N citations found under the term ISLAM-SUBDIVIDED BY GEOGRAPHICAL AREA
Term is subdivided by the following geographical areas:

1. Africa
2. Africa, East
3. Africa, North
4. Africa, West

[User selects 2)

c) Third level of display:

BROWSING TERM: ISLAM—AFRICA, EAST
N citations found under the term ISLAM—AFRICA, EAST
Term is also subdivided by the following categories:

1. Bibliography
2. Congresses
3. History

big. 4. Possible Levels of Display.
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("Fountains—Italy—Rome"), these head-

ings would currently appear dispersed in an

alphabetical display. Therefore, when two
z subfields are present (indirect subdivi-
sion), the character string in the second z

subfield can be matched against an identi-
cal occurrence appearing in the first z sub-
field (direct subdivision). This would clus-
ter all identical geographic areas together
regardless of past practice.
3. Since most form subdivisions are

made redundant by coding that exists in the
MARC fixed fields, the system might sim-
ply ask if a list of formats used with the

topic is desired, rather than displaying the
formats routinely. Alternatively, a table
could be specified to cluster subdivisions
that represent the type or format of the
work.
4. Consider abandoning certain free-

floating subdivisions altogether, such as LC
has already done with "Addresses, essays,
lectures" and "Yearbooks." Subdivisions of
this type add nothing to increase a subject's
specificity and considerably hamper effec-
tive subject retrieval by arbitrarily separat-
ing records that could otherwise be clus-
tered together. 7

5. Tables would be operative if a user se-
lects a subject term or phrase when the
number of index entries exceeds a predeter-
mined limit; otherwise, there is no need to

compress entries. Non-free-floating subdi-
visions could be treated as "specialized as-

pects" for purposes of limiting the display
after a search item has been specified. Re-
searchers must closely examine the specific
topical subdivisions to see if any significant
redundancy of concepts emerges that
would be suitable for compression and to

identify areas that will prove incompatible
with such an approach.

These are only some of the characteristics
of subdivisions that need to be investigated
closely if we aim to gain control of the data
existing in MARC records and to manipu-
late it with the user in mind. Imaginative
solutions to problems may begin to surface
once we are able to reduce the noise levels
that are present in current browsable dis-

plays.
WHERE WE CAN GO FROM HERE

In designing effective browsable subject

index displays, we must move toward ex-

amining compression techniques to limit
the size of displays presented to the user.

The use of tables must also be examined as

an effective method of handling the existing
redundancy of concepts present in LC sub-
divisions, substituting textual messages for
groups of conceptually similar terms.
On a larger scale, an expanded MARC

record could greatly aid the manipulation
of data in subject heading fields. The
MARC record to date has not been ex-

ploited with regard to subject access, al-
though improvements have been sug-
gested.

8 The x subfield code should be
replaced by a detailed, mnemonic coding
scheme designed to cluster similar concepts
together (for example, subfield m = subdi-
visions for mathematical aspects). Ironi-
cally, the specificity that subdivision has
tried to provide has been obscured in the
MARC record by a general subfield code
that cannot be manipulated effectively in
the machine environment.
The technological achievements possible

with online systems have great scope for
subject access. The browsable display is one
area that will respond favorably to our im-
mediate attention, and libraries do not
need to wait for action on a national scale to
proceed with improvements. Computers
have sorting capabilities that can be ex-

ploited more creatively than simply rou-

tinely listing every subdivision from A to Z.

Clustering conceptually similar terms can

reduce the size of a large display while si-

multaneously providing a structure that
will assist a subject search. The architec-
ture of online public access catalogs must be
designed to place the burden of data orga-
nization on the technological capabilities of
the system (which is exactly the type of
thing computers are, after all, designed to

do), rather than resting it with the user.

We must attempt to design a conceptual
framework that will assist a user quickly
and intuitively, something that was never

really possible in a card catalog due to its

physical and logistical limitations. It is in-
cumbent upon the profession to speedily
discover new ways of manipulating our ex-
isting encoded MARC records to rectify
some of the problems inherent in our cur-

rent online systems. Computing power al-
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lows us to invent innovative solutions to

problems that the profession could not ade-
quately solve before, but this cannot be
done unless we unload some of our precon-
ceptions of how catalogs are supposed to be
constructed and what users expect of a li

brary catalog. We must step back and ap-
proach our dual tasks of bibliographic con-
trol and information retrieval with insights
made possible by state-of-the-art technol-
ogy-
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Clustering LC Classification
Numbers in an Online Catalog for
Improved Browsability

Jeffrey C. Huestis

The 1982 conference on subject access in online public access catalogs
(OPACs), sponsored by the Council on Library Resources (CLR), targeted
three broad areasfor improvement: use of library classification, access to key-
words found in bibliographic records, and improved utilization of controlled
subject headings.

1 A key question in all three areas is how improvements are to
be implemented and by whom. This article reviews the benefits of classifica-
tion in an OPAC and suggests some strategiesfor overcoming the major prob-
lems related to LCC use in an OPAC, particularly those techniques that can
be implemented in any local system without major institutional support.

Keyword access is clearly a function of
the software used in the local environment,
and it is not surprising that this has become
a competitive priority among system ven-

dors. The other two areas require support
by the local system but have been viewed
by most observers as dependent on institu-
tional action at the national level, particu-
larly by the Library of Congress, the biblio-
graphic utilities, and other agencies (e.g.,
Forest Press) in the library marketplace.
For instance, the work in classification

that followed the CLR conference quickly
focused on the Dewey Decimal Classifica-
tion (DDC), partly because of its inherent
structural properties, but primarily be-
cause its schedules and indexes are avail-
able in machine-readable form from Forest
Press. 2 By contrast, the Library of Congress
Classification (LCC) has been given only
cursory attention because of basic problems
in its structure and because of the absence
of machine-readable LCC schedules and
indexes. 3 This is unfortunate because of the

wealth of subject analysis represented by
the LCC schedules as they have been devel-
oped and as they have been used.

THE ROLE OF
CLASSIFICATION

IN AN OPAC

Because of resource constraints, present
use of classification in American libraries
serves the limited purpose of physical
placement on the shelves in a way that en-
ables browsing in open stacks. Wherever
possible, call numbers are taken as is from
an external source of cataloging copy such
as the Library of Congress. Most of us have
better things to do than struggle with the
problem of how best to classify a book, let
alone how best to construct and maintain a

classification system. The attention given
classification at the CLR-sponsored confer-
ence reflects a changing attitude among a

few researchers who, in light of new tech-
nology, are rethinking classification with a

view toward its use for content-based

Jeffrey C. Huestis is Head, Library Systems Services, Washington University, St. Louis, Missouri.
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searching. (To avoid confusion, the term

subject is here taken in the narrower sense
of a controlled vocabulary term; while con-
tent is used to designate the more general
concept of what a document is about, espe-
cially as it relates to the document's place in
a collection.)
Content-based searching may have a

higher priority than shelving as an object of
serious research, but it is still a step down
from the original purpose of classification,
which from Aristotle onward had the grand
goal of a unified structure embracing all
human knowledge. No one has seriously be-
lieved in the attainability of such a struc-

ture for some time, but even an imperfect
classification provides a network of rela-
tions among objects and concepts that ex-
hibits a property called connectedness.
When one is browsing in a database, such a

network provides the pathways by which
"probes" (the random attempts of a naive
or casual user) can be used as the starting
points for "navigation" from initially re-

trieved records to an expanded set of re-
lated records.
Browsing, as a user behavior, is itself re-

ceivingnew interest. Traditionally, brows-
ing has been viewed as leading to the seren-
dipitous discovery of what one needs or

wants without having realized it. But it is
becoming evident that what we call brows-
ing is a fundamental part of content-
oriented access.

4 The commonly accepted
wisdom that, in using a library catalog, ex-
perienced researchers favor known-item
searching over subject access has begun to

change with the advent of the OPAC.
However, existing subject searching facili-
ties are still inadequate for the advanced re-
searcher's needs—many would argue that
in any system, for any searcher, content-
based searching is inherently inexact, an

art, not a science. So one of the criteria for a
good subject retrieval system must be its

support for browsing.
The parallel search strategies and inde-

terminacy of decision-making characteris-
tic of browsing behavior are, at least in
part, an outgrowth of what the searcher al-
ready knows about the subject area and
about the tools with which he is working.
As a result, we can do very little to predict
what approaches will be needed by an indi-
vidual searcher following a particular line

of inquiry and, consequently, what access
points we should provide. But we can make
some estimate of how many possibilities a

user may be willing to look at before he
finds something of interest. Here we get
into the challenge of man/machine inter-
face design. For instance, the completeness
of the information displayed must be

weighed against the number of screens it
takes to display it. But whatever the opti-
mal balance point is, browsing support
should involve the ability to present a set

number of citations that, by some measure,
are each other's nearest "neighbors."
The maintenance of a fixed-size "neigh-

borhood" is much more manageable within
the fairly rigid mechanics of a classification
system than in the cross-references that link
a thesaurus. A thesaurus (as such) is orga-
nized in alphabetic, rather than concep-
tual, groupings; pursuing cross-references
involves much page turning or screen flip-
ping, using auxiliary tools. Also, in some

thesauri, notably the Library of Congress
Subject Headings (LCSH), the relations do
not provide a connected whole but are di-
vided into many subnets. The survival of
these subnets is protected by the principle
of "specific entry," which ensures that sub-
ject headings cannot be used to pull to-
gether a group of specific works within a

broader topic: the sort of thing a browser

might want to do. Worse, this compart-
mentalization can reinforce the circular
thinking of one who is trying to generate
search terms from an existing knowledge
base that is unequal to the task: the typical
situation of the undergraduate.
The attention given DDC's machine-

readable schedules has tended to obscure
the perception that a classification tree, in

itself, is a major addition as an access point
in an online catalog. Any two objects in the
collection are relatable via some combina-
tion of parent, child, and sibling relations
within this tree, and simple mechanical
manipulation of the notation is analogous
to mindlessly scanning up and down the
bookshelves from the point where one's de-
sired book was designated to be. (The cur-

rent LC practice of appending the year of

publication to all call numbers provides in-
formation in an online call number index,
similar to that provided by the condition of
a book's spine, which may guide the user in
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deciding which book to pull off the shelf
first.)
However, because call number search-

ing is a novelty for most library users, few
of them can be expected to successfully ma-
nipulate the classification's notational
structure in order to exploit the connected-
ness of class relations. Furthermore, our in-
formal transaction log analysis indicates
that OPAC users frequently make less use of
truncation facilities than they should in any
type of search. When applied to a call num-
ber index, not truncating turns out to be an
inconvenient approach to known-item
searching (retrieving either one or zero

items) because call numbers are designed to
be unique.
Thus, a desirable property of call num-

ber indexing in an OPAC is for the system to

do an automatic browse when an overly
specific call number is entered that returns
no results. The most straightforward way
of doing this is simply to truncate digits
from the right of the string entered until a

nonempty retrieval set is obtained.

PROBLEMS WITH THE
LC CLASSIFICATION

Even in LCC, a simple automatic trun-
cation strategy will produce reasonable
results as it cuts back through the cutter(s)
and the decimal portion of the LCC major
class. Beyond that point, a basic algorithm
must skip the integer part of the LCC class
and truncate back to the LCC division.
This jump generally produces a retrieval
whose size is unmanageable unless the user

knows how to do a binary search, flipping
back and forth through successively smaller
subsets of the retrieved entries. The auto-

truncation method is, essentially, the al-
gorithm used by Northwestern University's
NOTIS system (which we have at Washing-
ton University) except that their truncation
takes somewhat larger "bites," beginning
with the cutters.
The inapplicability of truncation to the

LCC major class is due to the main struc-

tural problem that other observers have
seen in LCC's use for subject searching. As
an enumerative classification, LCC repre-
sents broad concepts by ranges of numbers
that are not grouped in any notationally
significant way. (In contrast, the explicitly
hierarchical, consistently left-justified

DDC represents specific subjects as frac-
tional values within the numeric represen-
tations of broader subjects.) For instance, if
one wants to search in LCC on the general
subject of "bookbinding," one would have
to successively try every class number from
Z 266 to Z 276. Moreover, while a range of
LCC numbers covers a broad subject, the
individual items retrieved within that
range treat more specific topics, as repre-
sented by the numbers within the range.
General works that cover the broader sub-
ject may very well be found in a separate
range (typically preceding, but not neces-
sarily contiguous to, the more specific
classes).
On the other hand, the consistency of

DDC's representation of hierarchy is more

apparent than real. When one considers
DDC's standard subdivisions and area ta-

bles, early forms of facet analysis, it be-
comes evident that some unfavored facets
are being scattered across the collection.
Both DDC and LCC separate parent nodes
from their children as a compromise with
reality—the world just isn't hierarchical
and, fortunately, resists all efforts to make
it so. That the two classifications structure
the world differently is a major factor in the
dispersion patterns examined in a recent

study by the OCLC Office of Research. 5

RECENT WORK AT
WASHINGTON UNIVERSITY

After a call number index was added to

our OPAC at Washington University in St.
Louis, the problems with the automatic
truncation routine outlined above made us

aware of the need for an improved brows-
ing facility if call number access was to

achieve any kind of acceptance by users.

Such a facility is now in the final stages of
testing. It is based on information about
meaningful LCC number ranges that is de-
rived from the bibliographic database it-
self. Each of these class number ranges rep-
resents a cluster of numbers that, together,
cover a general concept common to the in-
dividual numbers within the range. A rep-
resentation of each range is stored in
machine-readable form within the online
catalog and is accessible to the online index-
searching program.
The development of the augmented in-

dex began with the manual entry of the LC
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Classification Outline into a machine file.
6

The groupings in that document provide
minimal coverage, at the most general
level, for all classification schedules.

Slightly more than 1,500 ranges were iden-
tified by this means, but in most subject ar-
eas, these ranges were so broad as to pro-
vide minimal improvement over the
automatic truncation algorithm described
above.
Subsequently, because of the recognized

problems of any single classification, and in
cognizance of the DDC project going on at

OCLC, we performed a feasibility study
for providing a Dewey index derived from
our LC-copy bibliographic records. Pre-
dictably, the LC practice of generic posting
meant that most of the Dewey numbers ex-
tracted from LC records were too general
for retrieval purposes. However, a "facet
outlook" on the cross-classification (DDC-
LCC) dispersion problem suggested that
the specificity of these general entries could
be improved by appending LCC numbers
to index entries for the Dewey numbers
with which they co-occur in bibliographic
records. This was done.
A casual perusal of this composite DDC/

LCC index confirmed that a number of dif-
ferent LCC classes typically appear under
one Dewey number, serving to differenti-
ate the general Dewey postings. However,
in the absence of textual explanations such
as might be drawn from online schedules,
the user friendliness of the display leaves so

much to be desired that it is questionable
how useful it would be to any but the most
desperate searcher. In any event, the results
suggested a path for development of the
LCC browsing facility.
Many of the different LCC classes under

one Dewey number are members of the
same LCC division. For the purpose of
identifying meaningful LCC clusters, if
two or more LCC class numbers from the
same division co-occur under the same

Dewey number in the composite index, it
seems reasonable to interpret the general
concept identified by the Dewey number as
overarching the range of LCC numbers ex-
hibiting such co-occurrence. We stress the
term reasonable; while the machine pro-
cess may approximate human judgements,
it will not duplicate them. The objective of

so grouping LCC numbers is only to pro-
duce a reasonable grouping of concepts,
not to duplicate the LCC schedule. This

concept of reasonable grouping can be ap-
plied at several levels of subject generality,
so the decision was made to capture groups
identified under Dewey numbers at vary-
ing levels of truncation.

Several passes were made through the

composite index, for the purpose of LCC

range identification, using the following
simple program:
For each Dewey number grouping do :

For each LCC division within the Dewey
grouping do :

Output-record < = LCC Division

1 Lowest LCC Class Number

j Highest LCC Class Number ;

Write output-record ;
end-do ;

end-do ;

In each pass, the Dewey number grouping
constituted a set of Dewey numbers that
were equal up to a given character position.
The character position cutoffs used were

three, five, six, seven, eight, nine, and ten

(the four-character cutoff, marking the po-
sition of the decimal point, was not used).
Initially, only cutoffs three through seven

were processed, but the clusters produced
in technical subject areas were still too gen-
eral.
Figure 1 shows the number of ranges pro-

duced from each pass and the degree of
overlap between any two of these range
sets. (Row and column numbers indicate
the number of Dewey digits used in the

analysis.) The diagonal (top left to bottom

right) gives two counts for each individual
pass. Because the composite index was

processed in Dewey order, some duplicate
LCC ranges were produced within a single
pass. The upper numbers along the diago-
nal give the raw count, while the lower
numbers give the count of LCC ranges with
duplicates stripped out. The number in
each cell below the diagonal represents the
number of unique ranges derived by com-
bining the results of the two passes indi-
cated by the row and column of that cell.
The numbers above the diagonal indicate
the corresponding number of duplicates.
For instance, Cell(3,3) + Cell(10,10) =

Cell(3,10) + Cell(10,3).
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7,683

(4,934) (3,832) (3,730) (3,645)
7,279

10,827 11,558 11,019
9,253

(5,596) (5,547) (5,411)
8,674

10,831 11,824 11,971 11,602
9,078

(5,861) (5,648)
8,524

10,801 11,832 12,023 11,601 11,137
9,162

(6,881)
8,474

10,627 11,675 11,916 11,545 11,158 9,875
8,998

8,282

Number of Dewey Digits

Fig. 1. Overlap Between Pairs of LCC Ranges as Defined by Dewey Numbers Truncated to Lengths
Indicated.

While rigorous analysis of range overlap
is outside the scope of the present paper,
some observations about the variables in-
volved would be in order. The higher de-
gree of overlap for longer Dewey numbers
(lower right corner of the table) might seem
counterintuitive, since these more specific
class numbers should apply to books on

fairly specific subjects. One source of such
duplication is that shorter numbers are in-
eluded in the longer-number passes, with

trailing blanks; but the tapering of dupli-
cate counts, left to right within each row,

argues against this as the major cause. An-
other explanation is that the same LCC

ranges are being delineated by Dewey
numbers in different sections of the DDC,
which would be consistent with the results
of the OCLC cross-classification dispersion
study. (In a sense, such duplication argues
for the validity of the process—that these
duplicative clusters represent identifiable
concepts.) The decreasing number of clus-
ters produced beyond cutoff seven is pre-
sumably due to the fact that LCC class
numbers appearing as singletons under a

Dewey number cannot be used for range

definition (i.e., excessively fine Dewey
specification "atomizes" the LCC group-
ings).
A problem with such pseudo-

classification is the high likelihood of ludi-
crously inappropriate groupings. These
anomalies, however, tend to err on the side
of generality. The search algorithm added
to the online system to process these stored
ranges selects a nonempty, narrower range
before a broader one, and no stored ranges
include more than one LCC division.' So it
is likely that most anomalies will be masked
out of accessibility by narrower ranges and
that, in the worst case, the results are no

worse than would have been produced by
the automatic truncation routine. A more

serious problem is that of too-narrow
ranges masking out broader ranges. This
can be addressed by additional support for
"tree-climbing" as discussed below.
The online browsing facility provides

three modes of operation:
1. automatic retraction from a failed

probe in the index (i.e., an improve-
ment to the original automatic trunca-
tion routine described above). In this
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mode, a failed probe results in an auto-
matic retry on the most specific cluster,
which includes the point where the ab-
sent class number would have been;

2. an explicit request for such a browse
around a particular number, even if
that number is present; and

3. access to more general clusters by allow-
ing the specification of a range of LC
class numbers. This facility can bridge
across LC divisions, although it would
be unwise to promote this knowledge to
the public, for system performance rea-

sons.

REMAINING PROBLEMS

A number of problems can be antici-
pated in the use of such an index by the pub-
lie, so presently the index is only available
to library staff, including reference staff
serving the public.
1. In both the LCC Cluster Index and the

DDC/LCC Composite Index, the user is
presented with a display of call numbers
and nothing else. Users of a predomi-
nantly LCC library may not be familiar
with DDC (and, of course, the reverse

would be true). In fact, it is probably
fair to say that most end-users are not in
command of either classification. If this
were not true, then range requesting
(number three above), the easiest of the
three modes to implement, would be ad-
equate to cover all explicit requests. The
major motivation of the LCC clustering
is to provide purely mechanical delinea-
tion of subject "neighborhoods" for us-
ers not familiar with LCC and not

equipped with schedules. The major
problem in providing a more user-

friendly display is the unavailability of
such schedules in machine-readable
form.

As noted earlier, this lack of machine-
readable support structures is one of the
main reasons LCC has not attracted
more attention as an online tool. One
approach to rectifying this would be the
inclusion of LCSH from the records re-

trieved. Alternatively, brief title infor-
mation could be displayed, as is cur-

rently being considered for extensions to
the NOTIS call number index at another
site. In the case of subject headings, it

would be necessary to choose between
presenting only one of (possibly) several
headings or presenting all headings. The
disadvantage of including all headings is
that users have fewer entries to observe
on one screen, so they must flip through
more screens to browse the entire re-

trieval.
There is no escaping the difficulty

that the display of call numbers alone is

imposing. Considering the difficulties
associated with subject headings, it ap-
pears that inclusion of titles in the index
is the most straightforward solution and
would also be the least redundant as re-

gards the information displayed on the
screen.

2. The LCC Cluster Index does not address
the problem that specific and general
works may be classed in separate LCC
number ranges. It is, however, possible
for the industrious searcher to locate a

more specific range, or a more general
one, by use of the Composite Index. A

typical scenario might be as follows:
A user does a browse search in a par-

ticular LCC range and finds that the
works retrieved are more specific than
what she or he is looking for. The user

looks at several of the records retrieved
and picks one or more Dewey numbers
from these records. Since the Dewey
classification is more explicitly hierar-
chical than LCC, the user can perform
several searches in the Dewey index, us-
ing varying levels of truncation on the
Dewey numbers to "climb" up the clas-
sification tree. One or more of these
searches should identify alternative
LCC ranges, which are used for more

general works on the subject identified
by the original LCC search. The user

can then do specific probes, requested
browses, or explicit range searches
within these alternative LCC classes.

Alternatively (and perhaps more

plausibly), a naive user gains an initial
toehold in the database, which is too

broad, and needs access to more specific
works. Figures 2-9 show a series of
NOTIS screens giving the results of a

search leading from an initial query on

ball games to a call number listing for
books on specific games. This brief ex-
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LTN'U find s ball
NOT IS -1.4 COPYRIGHT NORTHWESTERN UN IV

LTWU MORE
NOTIS INDEX SEARCH

SUBJECT HEADING GUIDE — 130 HEADINGS FOUND, 1 - 17 DISPLAYED

1 BALL GAMES
2 BALL GEORGE W

BALL HUGO <1886-1927
3 —EXHIBITIONS
4 —STYLE
5 BALL HUGO <1886-1927 /TENDERENDA DER PHANTAST

BALL-BEARINGS
6 —LUBRICATION

BALLAD OPERAS
7 —SCORES
8 —TO 1800 -LIBRETTOS
9 —TO 1800 -VOCAL SCORES WITH PIANO

10 --18TH CENTURY
11 BALLADS
12 —H1STOR1 AND CRITICISM
13 --LAD1NO -ISRAEL -JERUSALEM -HISTORY AND CRITICISM

BALLADS CUBAN
14 --HISTORY AND CRITICISM
15 BALLADS DUTCH
16 BALLADS ENGLISH
17 —CANADA

Fig. 2. "Find S = Ball," and Resultant Subject Guide Display.

LTWU
NOTIS INDEX SEARCH

SUBJECT/TITLE INDEX — 3 TITLES FOUND, 1-3 DISPLAYED
D008

BALL GAMES
1 acquiring ball skill:
2 lead-up games to team sports

holo (1969)WU 01 in:GV861 W4 5 1969b

(19641WU 01in:GV861 B55

3 group games for girls and women (19571WU 01in:GV861 G7 195

Fig. 3. Subject Index Displayfor Line 1 of Subject Guide Display.

ample is not intended as a realistic pic-
ture of user behavior but only to show

steps that are derivable from the results
of previous steps.
The problem of erroneously too-specific
LCC ranges was mentioned above. One

approach to getting around this prob-
lem is "tree-climbing" using the Com-

posite Index, as outlined in the preced-
ing paragraph. Alternatively, the user

could do a requested browse on the
numbers just above and just below a re-

trieval he or she suspects is too narrow.

Either of these would produce a re-

trieval on a broader range.
Both methods of "tree climbing" impose

a significant demand on the searcher: to

recognize an incomplete retrieval and then
to manipulate the command language and
evaluate the results in order to do the neces-

sary navigation. Some additional support
could be provided by the existing system for
such commands as MEDLINE's "tree" and

"explode." Alternatively, the impact of
narrow ranges can be limited by allowing
the searcher to specify a minimum number
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LTWU DON: E AAV2054
NOTIS CATALOGING D008

WU* AAV2054 FMT B R/TYP a EL m DT 03/30/88 R/DT none STAT mm E/LEV 5 DCF a

ccc 19880323113837.0
SRC d PLACE wau LANG eng MOD I/LEV REPRO D/CODE s DT/1 1957 DT/2
CONT I LLCS a GOVT BIOG FEST 0 CONF 0 FICT 0 INDX 0 ME/B 0

035/1: : la (OCoLC)09122708
040: : la SOI !c SOI Id WTU

049: : la WTL'U

090/1: : la GV861 lb .G7 1957

092/1: : la 796.3 lb A5121g, 1957
245:00: la Group games for girls and women / !c presented by the National
Section for Girls and Women's Sports of the American Association for Health,
Physical Education and Recreation.
260:0 : la Washington : lb The Association, !c cl957.
300: : la 32 p.: lb ill. ; !c 23 cm.

650/1: 0: la Ball games.

650/2: 0: la Sports for women.

710/1:20: la American Association for Health, Physical Education and
Recreation, lb National Section for Girls and Women's Sports.

Fig. 4. Bibliographic Record Display for Line 3 of Subject Index Display.

LTWU find cc 796.3
NOTIS 4.4 COPYRIGHT NORTHWESTERN UNIV

LTWU MORE
NOTIS INDEX SEARCH D008

CALL NUMBER INDEX — 77 ENTRIES FOUND, 1 - 21 DISPLAYED
1 WU: 796.3 (GV861)
2 W'U: 796.3019 (GV861)
3 WU: 796.31 (GV1017 T4)
4 WU: 796.32 (GV1785 H8)
5 WU: 796.323077 (GV885.3)
6 WU: 796.323077 (GV885.3)
7 WU: 796.323077 (GV885.35)
8 WU: 796.3230973 (GV883)
9 WU: 796.3232 (GV885.3)

10 WU: 796.3232 (GV885.3)
11 WU: 796.3232 (GV885.3)
12 WU: 796.3232 (GV888)
13 WU: 796.3232 (GV888)
14 WU: 796.3232 (GV889)
15 WU: 796.3232 (GV889)
16 WU: 796.3232 (GV889)
17 WU: 796.3232 (PN6018)
18 WU: 796.3233 (GV885.2)
19 WU: 796.323630973 (GV885.7)
20 WU: 796.323640979549 (GV885.52 P67)
21 WU: 796.3238 (GV886)

Fig. 5. "Find CC = 796.3"—Composite Index Search on Dewey Number from Preceding Biblio-
graphic Display (Field 092) and Resultant Composite Index Display.



Clustering LC Classification Numbers / Huestis 389

LTWU find cl *v!017
NOTIS 4.4 COPYRIGHT NORTHWESTERN UNIV

LTWU
NOTIS INDEX SEARCH

CALL NUMBER INDEX -- 11 ENTRIES FOUND, 1-11 DISPLAYED
1 WU: GV 101
2 WU: GV 101
3 WU: GV 101"
4 WU: GV 101"
5 WU: GV 101"
6 WU: GV 101"
7 WU: GV 101"
8 WU: GV 101"
9 WU: GV 101"

10 WU: GV 101"
11 WU: GV 101"

W413 197
L48
F58

N32
S27

OLIN <UNLINKED
OLIN
OLIN
OLIN <UNLINKED
OLIN
OLIN
OLIN
OLIN <UNLINKED
OLIN
OLIN
OLIN <UNLINKED

Fig. 6. "Find CL = gvlOl 7"—LCC Index Search on LCC Number from Line 3 of Composite Index
Display.

LTWU FIND cl -gv1017
NOTIS 4.4 COPYRIGHT NORTHWESTERN UNIV

NOTIS INDEX SEARCH

CALL NUMBER INDEX — 12 ENTRIES FOUND, 1 - 12 DISPLAYED

73 S28 19841 WU: GV 1015.:
2 WU: GV 1017
3 WU: GV 1017
4 WU: GV 1017
5 WU: GV 1017
6 WU: GV 1017
7 WU: GV 1017
8 WU: GV 1017
9 WU: GV 1017

10 WU: GV 1017
11 WU: GV 1017
12 WU: GV 1017

W413 197
L48
F58

N32
S27

OLIN
OLIN <UNLINKED
OLIN
OLIN
OLIN <UNLINKED
OLIN
OLIN
OLIN
OLIN <UNLINKED
OLIN
OLIN
OLIN <UNLINKED

Fig. 7. "Find CL = - gv!017"—LCC Explicit Browse Request and Resultant LCC Index Display.
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LTWU FIND cl -gvlOH
NOT IS 4.-1 COPYRIGHT NORTHWESTERN L'NIV

LTWU MORE
NOTIS INDEX SEARCH D008

CALL NUMBER INDEX -- 137 ENTRIES FOUND, 1 - 21 DISPLAYED
1 wu GV 863 A 1 V65 1983 OLIN
2 WU GV 865 A1 A66 1980 OLIN
3 WU GV 865 A1 K37 OLIN
4 wu GV 865 D68 C53 1979 OLIN
5 WU GV 865 J59 M87 1982 OLIN
6 W'U GV 865 M38 A32 OLIN <UNLINKED
7 WU GV 865 R6 A29 1972 OLIN <UNLINKED
8 WU GV 865 R6 A44 1987 OLIN
9 WU GV 865 R6 T93 1983 OLIN

10 WU GV 865 S7 L48 1985 OLIN
1 1 WU GV 867 A8 OLIN <UNLINKED
12 WU GV 867 D5 OLIN <UNLINKED
13 WU GV 867 J 4 OLIN CUSLINKED
14 WU GV 875 C6 A8 OLIN <UNL1NKED
1 5 WU GV 875 K29 B78 1985 OLIN
16 wu GV 87 5 L6 S84 1987 OLIN
17 wu GV 87 5 N4 M6 7 OLIN <UNLINKED
18 wu GV 877 A 1 33 1987 OLIN
19 wu GV 877 B27 1974 OLIN <UNLINKED
20 wu GV 877 B27 1976 OLIN
21 wu GV 877 B27 1979 OLIN

Fig. 8. "Find CL = - gvl014"—LCC Explicit Browse Request to Force Broader Cluster Than That
Retrieved in Figures 2-6 and Top of Resultant LCC Index Display.

LTWU
NOTIS INDEX SEARCH D008

CALL NUMBER INDEX -- 137 ENTRIES FOUND, 117 - 137 DISPLAYED
117 WU: GV 991 04 3 OLIN
118 WU: GV 991 043 1983 OLIN <UNLINKED
119 WU: GV 992 L85 OLIN
120 WU: GV 993 G75 OLIN <UNLINKED
121 WU: GV 994 K7 A34 1979 OLIN
122 WU: GV 995 >186 OLIN (UNLINKED
123 WU: GV 999 R6 1977 OLIN
124 WU: GV 1002..9 P75 G34 OLIN <UNLINKED
125 WU: GV 1004 . . 5 F7 OLIN <UNLINKED
126 WU: GV 1015 . , 5 T73 S28 1984 OLIN
127 WU: GV 1017 H2 Y4 OLIN <UNLINKED
128 WU: GV 1017 H7 F5 OLIN
129 WU: GV 1017 H7 W413 1979 OLIN
130 WU: GV 1017 PI 7 L48 OLIN <UNLINKED
131 WU: GV 1017 S6 F58 OLIN
132 WU: GV 1017 T4 T 4 OLIN
133 WU: GV 1017 T4 T 4 OLIN
134 WU: GV 1017 V6 A8 OLIN (UNLINKED
135 WU: GV 1017 V6 N3 OLIN
136 WU: GV 1017 ve N32 OLIN
137 WU: GV 1017 V6 S27 OLIN <UNLINKED

Fig. 9. Bottom, of LCC Index Display from Search in Figures 2-7.
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of titles to be retrieved or a minimum num-

ber of class numbers to be included, both of
which would force the online program to

skip over too-specific ranges. The count of
titles for each range would need to be stored
with each range entry in the index to avoid
substantial system overhead. Deriving
these counts would require significant
processing, but they need not be recalcu-
lated every time the index is generated.
Whether or not this tabulation is part of the
file inversion process, the availability of the
results to the index generation program
could be used to prevent the loading of

ranges with less than ten or twenty entries
in the index, assuming that searchers can

easily scan that many entries in a terminal
display and evaluate them themselves. (All
such support will be limited by the imper-
fections and inconsistencies in both in-
dexes. For instance, we are still looking at

how to handle the problem of narrow

ranges that overlap each other.)
A NOTE ON COSTS

Much of this article has been given over

to arguments supporting the potential ben-
efits of class number searching and of en-
hanced system support for such searching.
The benefits must be weighed against the
costs involved. These involve more than the
cost to the library of developing and main-

taining any new facility. Another cost fac-
tor is implied in the question of user friend-
liness as it relates to the user's time

investment in learning and using the index.
With regard to development and main-

tenance costs, it should be remembered
that a call number index is a high priority,
if not an absolute requirement, in support-
ing the circulation function. Effectively,
then, we are only concerned with the incre-
mental cost of improving the call number
index for content-based searching pur-
poses.
The cost of maintenance involves both

the processing required to periodically re-

evaluate and regenerate the LCC clusters
and composite index entries and the space
required to store the additional informa-
tion. The observed stability of the LCC
clusters argues that reevaluation and regen-
eration need be performed no more than
once or twice a year. (When the index was

first loaded, 19,972 clusters met the crite-
rion of encapsulating at least 10 entries in
the database. At this writing, we have had
13 weekly updates after loading new rec-

ords from OCLC tapes, bringing the total
to 20,059, for an average of about 7 addi-
tions per week). As with the regular LCC
call number index entries, composite index
entries only need to be generated for new
additions to the database. Currently 69

percent of our bibliographic records con-

tain LC-assigned Dewey numbers, and this
may be taken as the factor by which the
composite index adds to the storage re-

quirements of the LCC index file. How-
ever, the basic NOTIS indexes make use of
data compression—stripping off trailing
blanks in each entry and duplicate leading
characters from one entry to the next; the
data compression is particularly effective in
the call number index because of the high
degree of front compression, so the call
number index is not a large space consumer
in the context of the whole system. Regard-
ing the space requirements of the clusters,
merging 20,000 clusters into an index of
only 350,000 entries is a minor expense and
would be even less so in a converted data-
base of 1 to 2 million titles.
A more significant issue than ongoing

batch maintenance is the cost of cluster
searching by users of the online system. As
implemented in NOTIS 4.4, a basic call
number search involves one probe of a

VSAM B-tree plus a forward scan through a

series of data-compression blocks to gener-
ate the initial display. In the augmented in-
dex, a requested browse involves 2 B-tree

probes with a forward scan in each. An au-

tomatic browse involves the original failed
probe and scan plus the requested browse
processing. A range request involves the
same processing as a basic call number
search.
In measuring the cost of machine re-

source use, one must confront considerable
variation, from one installation to another,
of processor size and configuration, of data-
base size, and of user population as ex-

pressed in transaction counts. More signifi-
cant is the explosive rate of computer
technology development. Accordingly, we
adopt here the computer scientist's ap-
proach of analyzing costs as an arithmetic
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function of the amount of data to be pro-
cessed. This type of efficiency measure has
remained remarkably stable as the technol-
ogy has evolved. In the processes described
above, the time complexity of the I/O oper-
ations is basically logarithmic as related to
B-tree probes and linear as related to the
number of items processed in the forward
scans.

In short, the searching operations are

highly efficient. Furthermore, by prevent-
ing long forward scans on LC divisions (in
automatic retraction), the clusters actually
save considerable processing overhead.
The costs associated with development

were also largely incremental. The pro-
gramming required to identify LCC clus-
ters from a flat file of composite index en-

tries (basically the algorithm shown above)
is comparable to an assignment in a begin-
ning programming course, as was the pro-
gramming to produce those composite en-

tries (given the basic LCC entry generation
support). The programming to support for-
matting of the clusters for storage in the call
number index, and for their use in the on-

line system, was somewhat more challeng-
ing. But the incremental knowledge re-

quired to develop and support the LCC
clusters over that required to master the
base indexes (for purposes related to our cir-
culation conversion) was minor.
Costs related to user friendliness are

harder to quantify and would require fairly
sophisticated survey work. However, there
are some indicators of how these relate to
the potential benefits. Consider the bewil-
dering array of personal bibliographic sys-
terns, specialized information-retrieval
tools, "expert systems" packages, and now

"hypermedia"—then consider the state-of-
the-art of the OPAC itself. What accounts
for the disparity? At a recent user group
meeting, a NOTIS representative esti-
mated that 50 percent of the cost of incor-
porating new system features was in docu-
mentation, training, and testing. One of
the more experienced users surmised that
another 25 percent was in the analysis to
determine whether the feature should be
incorporated in the base system at all.
Without commenting on the accuracy of

either of these estimates, it seems safe to

speculate that OPAC development is lag

ging as a result of libraries' commitment to
their least-experienced and least-frequent
users. One solution to this problem might
be a two-tiered OPAC. The core system
should be oriented toward the naive or ca-
sual user, with ample prompts and help
screens and near-perfect reliability, as re-

gards data completeness and consistency.
The more advanced user, or the more ad-
venturous one pursuing a difficult-to-
search topic, should have access to more ex-

otic paths, in exchange for which he must

be prepared to accept slower response time,
less-polished documentation, and more

"false-drops" due to incomplete, inconsis-
tent, or uncontrolled database content.
The advanced OPAC components could

be viewed as the high-risk "venture capital"
part of the catalog. Some features will find
little acceptance. Those that are well used
should be enhanced with improved format-
ting and "help" facilities to make them part
of the base OPAC and accessible to a

broader user group. Parallel systems, as-

suming substantial overlap in the resources

for their implementation, once again in-
volve incremental costs, but the increment
is not likely to be small. So why should li-
braries support advanced systems for what
is probably a minority of their users?
Returning again to the basic user un-

friendliness of call number index searching,
one might predict that alternative forms of
database navigation, such as this
classification-based approach, will only
come into their own when a user can look at
one good record and say, "Give me more of
the same." In response the system would
then perform parallel searches from vari-
ous aspects of the record (author, subject
headings, class numbers) and apply some

heuristic measures to order the results for
the user's review. The development of such
heuristics will benefit from more knowl-
edge of user-relevance judgements using
various search strategies. Systems can mea-

sure "aboutness"—only users can decide
"relevance" (the distinction is C. J. van Ri-

jsbergen's).
s At this point in time, the real

benefit of new searching tools is not to the
user but to the system designer. If libraries
and their online systems are not to fall fur-
ther into perceived (if not actual) obsoles-
cence, it is critical that we take advantage
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of the information available from day-to-
day library usage for modeling user behav-
ior and adopt a more experimental ap-

proach to OPAC design. Such an approach
is consistent with the research agenda set
out by the CLR conference.
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The Second Time Around:
Preparing the RFP for a
Second-Generation System
in a Consortium Environment

Linda G. Predmore

The Spokane Cooperative Library Information System (SCOLIS) is a highly
successful Northwest consortium of multitype libraries. Unlike some consor-

tia, the network is fully cooperative in the services offered to patrons, regard-
less of library affiliation. The consortium, supported by an automated circu-
lation system that reached its capacity in 1985, elected to embark on the
arduous road toward procuring a new and greatly expanded integrated sys-
tern using the Request for Proposal (RFP) process. The two-year planning
process resulted in an RFP sent to vendors of library automation systems in
winter 1987.

Automation in libraries is not new any-
more. What is new is that automated sys-
terns are aging. Systems need to be replaced
or upgraded into second-generation sys-
terns. Many libraries are deciding either to
upgrade an existing computerized system
or to replace it with a new system. This arti-
cle demonstrates how the Spokane Cooper-
ative Library Information System (SCO-
LIS), a local multitype library cooperative,
decided in 1985 to replace its automated
circulation system through the RFP pro-
cess. The aims of the article are (1) to record
the development of a unique cooperative
entity, which is very successful, and (2) to
describe the process used to assemble a sec-

ond RFP. This experience may be useful to
other libraries encountering a similar situa-
tion.

BACKGROUND

Spokane County lies in eastern Washing

ton State, adjacent to the Idaho Panhandle.
In its early history Spokane was a major
railroad and agricultural center and the

largest center of population between Seat-
tie and Chicago. Spokane was not without
cultural elements in those rough and turn-

ble days. Public library service was estab-
lished as early as 1891, and an institution of

higher education was founded in 1882.
Now the larger library community includes
a county library district serving 1,700
square miles of unincorporated area, two

community colleges, one college, two uni-

versities, and a variety of special and school
libraries.
A feeling of isolation exists in this region.

Spokane, the city, is 300 miles from the

heavily populated western side of the state

and boasts a population of 172,100, while
the rest of the county adds another 182,200
(as of 1985). The next largest town in the

county has a population of 7,610, and only

Linda G. Predmore is Manager, Spokane Cooperative Library Information System, Spokane, Wash-
ington.
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two other towns in the county have popula-
tions of more than 2,000. People in eastern

Washington have had to be independent
and self-reliant yet willing to cooperate to

get the most out of the resources available.
Communities are proud of their histories
and unique personalities.
Library services provide a special

glimpse of the spirit of cooperation that
moves many projects in the Spokane re-

gion, exemplified by the people who

shaped SCOLIS. The library directors who
administer the five SCOLIS libraries have
been professional colleagues for many
years. They are Michael J. Wirt (Spokane
County Library District), Betty M. Bender
(Spokane Public Library), Charles
Baumann (Eastern Washington University
Library), John Thompson (Spokane Falls

Community College), and Verona South-
ern (Spokane Community College).
Through a variety of professional activities
they have developed a trust and respect for
the talents and perspectives each brings to
any activity. This trust allowed the growth
and development of the joint policies,
which, in turn, fostered cooperative proce-
dures and activities. The strength of this

spirit of cooperation is the source of the sue-

cess of SCOLIS.
In the Spokane region there is a tendency

to speak of SCOLIS as if it were a living en-
tity. There is a sort of "HAL"-ish quality to
the way librarians and library staff interact
with the computer system that supports
many library activities in this region. In-
deed, SCOLIS is more than just a computer
system.
SCOLIS has two distinct facets. The first

consists of a series of cooperative arrange-
ments and agreements among the five par-
ticipating libraries. These arrangements
and agreements are designed to facilitate
the provision of library service to the con-

stituencies of the individual libraries and to
the patrons of the collected libraries. It was
this kind of cooperation that encouraged
the second facet, the joint automation of
circulation activities, to become a reality.
The automation of circulation functions

and the creation of centralized computer
services were a natural outgrowth of coop-
erative activities already undertaken but
would not have been so successful without
them.

HISTORY OF SCOLIS

In 1978 the Spokane County Library
District decided to automate its circulation
functions. Joseph R. Matthews, then a con-

sultant to the library community, was

hired to assist the library district. He per-
formed the necessary research and devel-
oped a Request for Proposal (RFP). As part
of his research, Matthews collected infor-
mation on two of the other future SCOLIS

participants, Spokane Public Library and
Eastern Washington University Library.
This information was appended to the RFP
as a "what if' scenario. For example, what
would be the impact on data storage if Spo-
kane Public Library's holdings were

added?
Dataphase was the chosen vendor; how-

ever, contract negotiations were broken off
as unresolvable after nine months. Univer-
sal Library Systems was invited to respond.
By the time the decision to go with Univer-
sal was made, all of the other SCOLIS par-
ticipants, which included Spokane Public
Library, Eastern Washington University
Library, and Washington Community
College District 17, had decided to join,
and the cooperative was born. The first li-
brary, Spokane County Library District's
Valley Library, came online in 1980, and
the last of the libraries came up in 1981, a
date notable for two reasons: SCOLIS was

the first multitype library network of its
kind in the country, and Universal cut its
teeth with this network.

GOVERNANCE OF SCOLIS

The original equipment was purchased
by the Spokane County Library District for
approximately $430,000. The other li-
braries paid for the portion of the hardware
that was needed to support their participa-
tion in the network. They also contracted
for other services from the library district.
Although the library district owns and op-
erates the system (with final decision-
making authority resting with the district's
board of trustees), governance of SCOLIS
has been a matter of consensus among the
participants. The director of the library
district, Michael J. Wirt, as SCOLIS ad-
ministrator, meets quarterly with the di-
rectors of the other libraries. This group,
the Cooperative Users Council, advises
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Wirt on matters of policy, financing, and
services.
The SCOLIS manager coordinates the

execution of these policy decisions. The
manager meets monthly with representa-
tives from the libraries. The SCOLIS coor-

dinators' purpose is to translate policy into
consistent working procedures, which of-
ten involves compromises between aca-

demic and public library local practices.
The SCOLIS coordinators are generally
heads of public services or technical ser-
vices and, thus, are capable of making
binding decisions for their individual li-
braries. Coordinators also work to resolve
problems, frequently making policy rec-

ommendations to the Cooperative Users
Council.
The SCOLIS manager also meets quar-

terly with another group representing each
agency. These people, heads of cataloging
departments, are known affectionately as

the CHUMS, an acronym for Cataloging
Heads United in the Maintenance of Stan-
dards. The CHUMS are responsible for
database integrity, data entry, format, and
consistency.

OPERATION COST

Annual operating costs for SCOLIS are

less than $250,000 for the entire network,
making it an automated bargain for the five
libraries.
The Spokane County Library District

acts as fiscal agent for SCOLIS and bills
agencies semiannually for their share of ex-
penses. Each agency pays an equal share of
such overhead expenses as salaries, bene-
fits, utilities, rent, travel, etc. In addition
each pays a proportional share based on its
use of the system, the amount of circulation
activity, and the size of its holdings. Calcu-
lated to a single percentage, these factors
comprise a formula that distributes costs

equitably. For example, the public li-
braries have very high circulation activity
and sizable holdings, the university has
large holdings but comparatively low cir-
culation, and the community colleges have
low activity and comparatively few hold-
ings. In addition, each agency is billed for
those direct costs, such as supplies and post-
age, it individually incurs. Each agency is
responsible for its own data communica

tions links to the CPU.

SERVICES TO PARTICIPANTS

SCOLIS provides a variety of services to
each participant. The most obvious is the
maintenance of the automated circulation
system. The computer center staff consists
of the manager, the system operations su-

pervisor, and two half-time operators. Un-
der problem conditions, a person from the
library district's technical services depart-
ment provides additional support. The
staff are responsible for the security of the
system, the proper operation of the equip-
ment, interaction with hardware and soft-
ware maintenance vendors, and trouble-
shooting support for end users, the library
staff. Coverage is ninety hours over a seven-
day week.
In addition, staff may consult on equip-

ment purchases, make recommendations
for more efficient use of the system, and re-

search options for improving service. Staff
run all reports, both scheduled and on de-
mand, for each agency. Each day SCOLIS
operators compile and print an average of
250 overdue notices for all agencies.

SERVICE TO PATRONS

Because of SCOLIS, Spokane area li-

brary users receive better, faster, and more
convenient service. The patron is treated as

a SCOLIS patron and may transact most

types of library activities wherever it is
most convenient for the patron. A single pa-
tron registration form and a single library
card are used by the five participants. The
card allows patrons to access collections in
any facility. Patrons may request materials
from any location and borrow from or re-

turn to any location. There is a uniform fee
structure, and, with minor exceptions, pa-
trons may pay fees at any location. Many
uniform policies and procedures were al-
ready in place prior to automation, but
SCOLIS spurred even more cooperation for
the benefit of the patron.

TECHNICAL INFORMATION

The circulation system software,
ULISYS, is provided and maintained by
Universal Library Systems of West Van-
couver, British Columbia. The software
runs on a Digital Equipment Corporation
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PDP11/70 with one megabyte of main
memory. Disk storage was originally on

three DEC RP06s, which were replaced in
1984 with two Control Data Corporation
fixed disk drives with 842 megabytes of for-
matted memory. There are fifty-five termi-
nals, mostly DEC VTlOOs and 220s, in six-
teen locations. Non-DEC terminals have
been added when replacements were

needed. There are a variety of DEC and
non-DEC printers attached as "slaves,"
and Intermec portables provide backup
during system downtime.
The shared holdings consist of 560,000

bibliographic records, more than 1.1 mil-
lion items records, and 220,000 patron rec-

ords. Bibliographic records are added to
the system directly and through tape load
from both the Western Library Network
(WLN) and the Online Computer Library
Center (OCLC) bibliographic utilities.
Bibliographic records are edited from the
MARC record to an abbreviated, non-
MARC form, a decision based on the high
cost of data storage at the time and a per-
ceived lack of need for the full MARC for-
mat. Circulation activity topped the 3 mil-
lion mark in 1986, and increased
circulation activity, after the initial per-
centage jumps, settled at a steady 4.8 per-
cent to 5 percent per year. Bibliographic
holdings are growing at a rate of 1.2 per-
cent per year and item holdings, at 2.2 per-
cent per year.
The system capacity was reached in

1985, when the load of terminals reached
the maximum number that could be at-

tached and the disk storage and file size had
been increased to the maximum. Current

computer literature suggests that the life

span of a system should be five years. Al-

though capacity may have been reached in
1985, its fifth year, the system was expected
to operate for at least two more years to al-
low the agencies to reorganize, finance,
and procure a new system.
The growth in holdings and activity

needed to be controlled if SCOLIS was go-
ing to survive the two-year period. SCOLIS
coordinators developed a series of contin-

gency options that all five libraries agreed
to exercise if needed. The options, only to

be activated if SCOLIS began to experience
serious deterioration from heavy use, in-

eluded stockpiling bibliographic utility
tapes, eliminating duplicate records, and
slowing the input of new data into the sys-
tern. Harsher measures included schedul-
ing terminals for use and scheduling access

to particular functions, such as inquiry.
Maintaining SCOLIS through the two

years of planning and procurement of the
new system was a top priority supported by
all five participants.

EXPANSION PLANS

In 1985 a Future Planning Committee
convened to begin planning for a new sys-
tern. This group, consisting of one or more
representatives from each agency, con-
ducted a needs assessment. The results were
arranged by priority into needs that could
be met by changing the existing system and
needs that could only be met by a new, ex-

panded system. Two studies were per-
formed. One analyzed the existing system
and the growth in system use, including
projections for computer terminals, CPU
main memory, and disk storage for a system
that would support SCOLIS as a circula-
tion system or with many enhancements
and additional participants. The second
study examined telecommunications, ana-
lyzed the existing network, and recom-

mended changes to make the existing
telephone-line-based network more effi-
cient and cost-effective. Alternative tech-
nologies for data communications were ex-

plored to see which would be feasible for
the greatly expanded network that would
support the new system.
The expertise necessary to perform these

studies did not exist in any of the SCOLIS
libraries at the time, and none of the agen-
cies had sufficient staff to allow the assign-
ment of the research to any one individual.
LSCA Title III grant monies were obtained
to hire Joseph R. Matthews' and Associates
and Stuart P. Browne and Associates to per-
form respective studies in winter 1985-86.
Findings were conclusive; while minor im-
provements could be made to the existing
system, SCOLIS had "maxed out" and
needed to be replaced as soon as possible.
The activities of 1986 were significant.

Unlike the first installation, the library dis-
trict could not pay for the entire new sys-
tern. In addition, the other participants de-
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sired a stronger voice in the governance of
the network, particularly if they were go-
ing to be purchasing a share of the proposed
system. To this end, Wirt began to investi-
gate the possibilities and ramifications of a
consortium agreement. Such an agreement
would create a board of directors, consist-
ing of the directors of the five libraries. The
consortium would purchase the new system
and contract with the library district for
the operation of the system. Washington
law allows for the formation of Interlocal
Cooperation Agreements among public
agencies. A draft document was written,
edited, and studied by the legal counsels for
each agency. This agreement had to be in
place before the new system was procured
in 1988.

Dealing with the financing of the new

system was a complicated matter. Both
Matthews' and Browne's studies indicated
the new system would cost between
$500,000 and more than $1 million dollars,
depending on a variety of factors. Each
agency, as before, would be expected to

pay for the portion of the system that sup-
ports its participation plus a share of the
central site expenses. The community col-
leges and the university are on biennial
budgeting cycles, while the public library
and the library district are on annual
budget cycles. In addition, there are vary-
ing degrees of flexibility for agencies to set
aside monies to pay for such future capital
expenditures as the new computer system.
Each agency had to begin the process that
would ensure its share of the SCOLIS pur-
chase price.
External circumstances affected how

soon SCOLIS could be replaced. The most

important was the economy, which in
Washington State had stagnated, affecting
tax revenues at all levels. Two of the SCO-
LIS agencies receive substantial portions of
their revenues from taxes. The loss of fed-
eral revenue sharing affected the public li-
brary. The state legislature, which alio-
cates the budgets of the community colleges
and the university, severely cut allocations
to higher-education institutions.
Necessarily, the position of the SCOLIS

manager, which previously had been a

half-time position, was increased to full-
time in 1987. The SCOLIS manager began

preparing the Request for Proposal (RFP),
which would initiate the procurement of
what was now being called SCOLIS II.

THE REQUEST FOR PROPOSAL

Why did SCOLIS decide to embark on

the RFP path of procurement, since by any
measure this is an expensive process? The
hardware had been reliable, with an aver-

age availability of 98 percent for all the
years of use. The software had also been re-

liable and performed to expectation, and
response times remained acceptable in cir-
culation functions. Although response
times in inquiry functions became increas-

ingly long, this was not unacceptable be-
cause response times had always been

longer than users wanted. There were some
client/vendor difficulties from time to time
with software maintenance; but, presum-
ably, this situation was not any more signif-
icant than it would have been with any
other vendor.
By the end of the research and study of

needs, SCOLIS II was envisioned as a dif-
ferent creature from SCOLIS I. Users were

looking for much more flexibility, capabil-
ity, and growth capacity than could be pro-
vided from a simple upgrade. A building-
block image can be used to illustrate: the
basic block is the circulation system, and
additional functions, other modules, and
new participants are units to be placed on

top as funding and interest support addi-
tions. The same metaphor can be used for
the hardware.
There were two main advantages for

SCOLIS to pursue the RFP. First, the defi-
nition of specific needs was converted into
detailed written form, and the agencies had
to reexamine their cooperative procedures
and policies. This allowed creative vision to
define the provision of library services
rather than an accommodation dictated by
the current system. Also, the planners were
able to pursue new areas of cooperation not

previously conceived of or thought possible
and to take advantage of technological in-
novations. Second, the RFP document
would become part of the contract with the
successful vendor and would figure promi-
nently in contract negotiations.
Writing the RFP began by collecting ex-

amples of RFP's written for larger systems
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within the last five years. Libraries gener-
ously shared their documents with the
SCOLIS manager. After reading the RFPs,
the manager segregated and compared sec-

tions that dealt with functional capabili-
ties. The SCOLIS manager drafted sections

designed to meet perceived needs in a par-
ticular function. For example, sections con-
cerning checkout were submitted to the
SCOLIS coordinators. The group com-

mented, edited, changed, or deleted until
the section clearly stated SCOLIS' expecta-
tions of the checkout function. The man-

ager rewrote the section and returned it to
the coordinators. Typically, a section went
through two to four revisions before accep-
tance. The calculated cost of the final ver-
sion was approximately $101 per page for
the 275-page document.
The SCOLIS coordinators met for four

hours every two weeks for six months to fin-
ish the sections on functional capabilities.
The CHUMS were involved in the same

fashion but dealt only with data entry, au-
thority control, and conversion. The SCO-
LIS manager detailed the technical specifi-
cations and the instructions to vendors. In

June 1987 the final draft was finished.
The Cooperative Users Council had de-

cided to seek the editorial advice and help
of an expert to read the RFP in its final
form. For this purpose, SCOLIS secured
the services of Robert A. Walton and Asso-
ciates. Revisions were completed by the
SCOLIS manager during summer 1987.
The final document was printed and re-

leased to vendors in September 1987, and
vendor proposals were due back to SCOLIS
by December 1, 1987.

WHAT WAS LEARNED
IN THE PROCESS

It cannot be reiterated too many times

that planning must begin early. One should
begin planning for the next system as soon

as the first system is installed, but, in real-

ity, most libraries do not have the luxury of
staying in the planning mode all the time.

With a major expenditure of money for au-
tomation, most libraries have difficulty
dealing with the financing of another sys-
tern immediately. Another reality is that

people get "burned out" experiencing a sys-
tern installation and do not have the inter

est or energy to begin all over again. Users
simply want to use the system for awhile.
However, it is important not to wait until
the existing system is at capacity before the
planning efforts begin. Not that the plan-
ning and implementation of a new system
take so long (although it always takes

longer than one thinks), but the first sys-
tern, in this case SCOLIS I, may not be able
to function until the next system, SCOLIS
II, is installed.
A SCOLIS staff member has likened the

system to a Nash automobile (the hardware
and software) pulling a trailer (the hold-

ings) on a road that is steadily inclining (the
increasing demand). The trailer gets
heavier, the road steeper, and the Nash
older and harder to repair when it breaks
down. Planning the purchase of the next

automobile is best done before the car be-

gins the incline.
Writing an RFP takes fantasy and wish-

ful thinking and translates them into realis-
tic language. While the first system may
have handled circulation functions well,
users want the new system to do all the old
"stuff' and be able to make coffee too, pref-
erably espresso. Planners need to be aware
that asking for exotic capabilities in the sys-
tern, particularly if it is indicated in the
RFP that this is a mandatory ability, is go-
ing to paint a vendor into a corner. Vendors
will not submit proposals, thus possibly re-
moving otherwise viable candidates from
consideration because their systems cannot
make coffee. Or more likely, vendors will
promise the requirement and raise the price
of their systems, letting the requestor pay
the development costs. Vendors with little
expertise in a particular area will probably
recommend the safest method to meet the
need, even if that is the most expensive
method. This point was made to SCOLIS

planners byWalton when the SCOLIS RFP
asked vendors to configure telecommunica-
tions using packet radio. Telecommunica-
tions are usually not the strong suit of a li-
brary automation vendor, particularly in

technology other than telephone data lines.
Since the library will be dealing directly
with telecommunications vendors after in-
stallation, it is better to leave telecommuni-
cations out of the RFP, except as an infor-
mation item.
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While functional abilities for each sys-
tern have unique and special attributes,
much in an RFP can be dealt with from a

boilerplate. Walton and his associate Frank
Bridge provided contract language, perfor-
mance testing, and other sections that were
modified to meet SCOLIS' needs. At this
point in library automation activities, there
is no advantage for libraries to rediscover
the wheel. This was the reason that other li-
braries were contacted for copies of their
RFPs before writing the SCOLIS docu-
ment. While there are indeed differences in
requirements and situations, there are also
similarities. There are many excellent ex-
amples of RFPs available, and the libraries
contacted were more than willing to pro-
vide copies of the RFP and expert staff time
to answer questions and give opinions.
Writing by committee had distinct ad-

vantages. Expertise among the SCOLIS co-

ordinators came from both public and tech-
nical services. Each perspective was used
on every requirement so that both the cata-
loger and the reference librarian were ac-

commodated. As a multitype library con-

sortium, both public and academic library
needs were addressed. The strength of
SCOLIS lies in the melding of these needs
to the patron's advantage. An obvious dis-
advantage of writing by committee is that
it takes longer to disseminate materials and
to achieve the necessary compromises.
SCOLIS planners, however, are convinced
that the document is a better one because of
this method. The document reaffirms the
spirit of cooperation among the libraries.
Finally, and humbling as it may be, even

with the best intentions and thewriting and
rewriting, the final document will be
flawed. There are many opportunities to
correct errors and omissions through the
process, up to signing the contract. Critical
thinking and appraisal do not end with
mailing the RFP to vendors. Documenting
all aspects of the project may be time-
consuming, but it saves time in the long
run.

SCOLIS II

SCOLIS II, as described in the RFP, is an
integrated library system whose strength

continues to lie in the circulation functions.
The initial installation will expand the ter-
minal load from 55 to approximately 140
for staff use over the seven-year life span of
the system. Holdings records will be con-

verted from the existing abbreviated
MARC records to a full USMARC record
with greatly expanded indexes for search-
ing. The CHUMS recommended that the
full MARC record be used in SCOLIS II,
based on the declining costs of data storage,
the need for greater access, and the increas-
ing possibilities of data exchange using
MARC standards. Using the building-block
approach, the online public access catalog
is expected to be implemented incremen-

tally, potentially pushing the terminal load
in excess of 300 terminals. Dial-in access for
the public will also be available. SCOLIS
libraries are considering the use of CD-
ROM for public access catalogs. Other
building blocks include acquisitions, book-
ing, and periodicals control.
One of the most interesting possibilities

for the growth of SCOLIS, however, lies in
the new set of "what if scenarios in the
RFP. Two colleges, a K-12 public school
district, another county library district to
the north of Spokane County, and a consor-

tium of libraries in Idaho asked to be in-
eluded in the RFP for the purpose of assess-
ing their individual and combined impacts
on the new SCOLIS II system. The addi-
tion of these libraries could push the net-

work to more than 400 terminals. It is ap-
parent that SCOLIS has been extremely
successful in its mission.
The rest of this story will be written at a

later date. The RFP was in the hands of the
vendors. SCOLIS personnel eagerly
awaited vendors' proposals, which were

due in December 1987. SCOLIS II gener-
ates real excitement in the libraries. Most of
the staff have been through the painful ex-
perience of a first automation project and
understand too well what lies ahead. They
also are outspoken in their support and en-

thusiasm for the benefits from those efforts,
knowing full well that SCOLIS II won't be
perfect either. But then, there is always
SCOLIS III... ■■
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Communications

Reserve Departments and
Automation: A Survey of
ARL Libraries

Suzanne D. Gyeszly

This article describes the current status of
the reserve departments of the ARL li-
braries in the United States based on re-

sponses to questionnaires sent to the direc-
tors of such libraries. The survey was

conducted in late fall 1987, and seventy-
eight institutions participated. The per-
centage of ARL libraries with reserve de-
partments and number and type ofstaffare
reported. The article also lists automated
systems used to assist reserve departments
and describes the extent to which automa-
tion has been applied in such departments
at ARL libraries serving small, medium,
and large student populations.

Reserve systems have existed in libraries
since the late 1800s. They provide specific
access to a limited number of materials.
The time period for circulation of reserve
materials to patrons is usually limited to

from two hours to three days. Almost every
academic library has a reserve collection of
books, photocopied articles, chapters, and
other important items such as software,
records, and tapes.

Reserve is a labor-intensive activity in-

volving several people who process and cir-
culate the materials. Reserve departments
are open late at night, especially near exam
times. Automation is not widely available
for reserve functions yet, and few studies

Suzanne D. Gyeszly was formerly Acting Head,
Circulation Division, and is presently Resource

Development Librarian, Social Sciences and

Preservation, Sterling C. Evans Library, Texas
A&M University, College Station.

describe the automated reserve system.
James Selfs study explains the reserve proc-
essing system at Clemons Library at the
University of Virginia.

1 Other research,
conducted by David Ruxton, analyzed the
same institution's reserve system.

2

This article describes the current status
of the reserve departments of the ARL li-
braries based on responses to questionnaires
sent to the directors of such libraries (see
appendix A). ARL libraries with reserve de-
partments, and the number and type of
staff, are listed, as are the automated sys-
terns used and the extent to which automa-
tion has been applied at ARL libraries serv-
ing small, medium, and large student
populations.

METHODOLOGY

The questionnaire, developed by C. Col-
leen Cook (former head of circulation at
Evans Library, Texas A&M University,
College Station), was pretested at six li-
braries, then sent to the ninety-four ARL li-
braries in the United States. Designed to be
as simple as possible, the survey asked for
statistical data but also provided the oppor-
tunity for additional comments.
The questionnaire had three main com-

ponents: (1) general university and library-
related information and statistics, (2) re-

serve departments, and (3) automation.
The questionnaire and a cover letter

were sent to the directors of ARL libraries
during fall 1987. They were asked to for-
ward the survey to the librarians or supervi-
sors responsible for overseeing the reserve

departments.
Lotus 1-2-3 software was used for pro-

cessing the data. The materials were sorted
in alphabetical order by the responding in-
stitutions, and each question was sepa-
rately analyzed. Figures and tables were

prepared accordingly. William Thomas
(assistant professor in the Department of
Statistics at Texas A&M University) was
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consulted regarding the use of the Statisti-
cal Analysis System (SAS) program.

GENERAL UNIVERSITY AND
LIBRARY-RELATED INFORMATION

AND STATISTICS

The response to the survey was gratify-
ing. Of the ninety-four ARL libraries to

which the questionnaires were sent, eighty
libraries returned them. Two libraries indi-
cated that due to library or university regu-
lations they were unable to respond to the

questionnaire. The response rate was 82.9

percent (seventy-eight of ninety-four).
The first four questions were devised to

find out general statistical information
about the university and library. Interest-
ingly, seventy-four of the respondents (94.6
percent) indicated that their library has a

branch, or several branch libraries, with
numbers varying from one to twenty-six
per campus. The number of branches re-

fleet on the number of reserve departments
and their staffing, which will be further in-
vestigated in this article. The four remain-
ing respondents (5.4 percent) did not have
branch libraries.
Tables 1 and 2 indicate the enrollments

and the number of teaching faculty of the
participating universities. Six (7.6 percent)
of the institutions have enrollments of more
than 40,000 students, and thirty-five (44.9
percent) of the participating universities
have from 20,001 to 40,000 students. The

majority of the institutions, thirty-seven
(47.5 percent), have less than 20,000 stu-

dents. However, campuses with the largest
enrollments did not always have the highest
number of faculty. The ratio of faculty to

students (see figure 1) indicates that the
smaller campuses have a proportionately
higher number of faculty. Privately funded
universities have an average ratio of one to
ten, much lower than the public institu-

tions, where several had ratios of one to

forty. The highest faculty to student ratio
was one to fifty-eight, and the lowest was
one to four.

RESERVE DEPARTMENTS

The most positive response came in an-

swer to the question regarding the avail-
ability of the reserve departments. All the
participating institutions—seventy-eight
(100 percent)—have reserve departments.
Reserve departments do indeed have an im-
portant role in research libraries. Branches
as well as main libraries have reserve de-

partments. Sometimes the same reserve

readings are available for the students at

two locations on a given campus.
The next three questions were devised to

determine whether the reserve collections
are kept in an open- or closed-stack ar-

rangement, how the readings were ar-

ranged, and who are the primary users of
the collections. Fifty-two (67.9 percent) of
the participating libraries have a closed-

Table 1. Student Enrollment ofARL Libraries
No. of Students Participating Percent of
(Thousands) Libraries Respondents
0-20,000 37 47.5
20,001-40,000 35 44.9
40,000+ _6 7.6
Total 78 100.0

Table 2. Number of Faculty of ARL Libraries

No. of Faculty
Participating Percent of
Libraries Respondents

0-500 8 10.3
501-1,000 16 20.6
1,001-1,500 21 26.8
1,501-2,000 16 20.6
2,001+ 17 21.7
Total 78 100.0
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stack system. In most of these libraries the
reserve lists are available to students, with
corresponding call numbers or access num-
bers, and the reserve department staff re-
trieve the materials for the patrons. Only
three libraries (3.9 percent) indicated open
status for the reserve departments. How-
ever, twenty-two (28.2 percent) of the re-

spondent libraries had a combination of
both open and closed stacks. Usually the

majority of items are on closed reserve and
kept behind the desk and retrieved for the
users by library staff. In some libraries, the
open reserves are adjacent to the circula-
tion desk on open shelving, retrieved by the
patron, and brought to the desk to be
checked out.
Most of the library-owned materials

were arranged by call or course number.
The majority of the personal materials,
however, were filed under the professor's
name.

Primary users of the reserve departments
are undergraduate students in all disci

plines (see figure 2). However, graduate
students in humanities, social sciences, and
business are also heavy users of the reserve

departments.
RESERVE MATERIALS

Several hundred courses were taught
during the academic year of 1986/1987
(fall, winter, spring, and summer semes-

ters/quarters). The total number of courses
with materials placed on reserve varies
among the ARL libraries (see table 3).
Six institutions (7.7 percent) reported re-

quests for materials to be placed on reserve

for more than 1,500 courses, while seven-

teen libraries (21.8 percent) had less than
500 courses per institution with materials
on reserve. As can be seen in table 3, the
majority of libraries—forty-two (53.8
percent)— are processing materials for be-
tween 501 and 1,000 courses per year for
the reserve departments. Most of the
courses are taught during the fall and win-
ter semesters/quarters. Each course list in-
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Table 3. Institution Size versus Number of Courses
No. of
Courses Institution

Percent of
Respondents

Student
Enrollment Institutions

Percent of

Respondents
0-500
501-1,000
1,001-1,500
1,501+
Total

17
42
13

_6
78

21.80
53.80
16.70
7.70

100.00

0-20,000
20,001-40,000
40,001 +

37
36
5

78

47.5
46.1
6.4

100.0

volves several titles and pieces to be pro-
cessed before the first day of class. The
reserve materials are library owned or the
personal property of the teaching faculty.
Figure 3 indicates the variety of responses
and shows that an institution is likely to
have an almost equal number of library-
owned and personal material on reserve.

STAFFING THE
RESERVE DEPARTMENT

To process the reserve materials at the
beginning of each semester/quarter, the re-
serve departments must have a sufficient

number of staff available. The participant
institutions were asked to specify how

many staff members process the reserve

materials, including such activities as pre-
paring the materials for the users and pro-
viding public access. The participants were
asked to specify the number of full-time
equivalent (FTE) professionals, parapro-
fessionals, and clerical and student assis-
tants involved in the reserve reading activi-
ties.
The answers to the question about the

staffing patterns of the reserve departments
brought diverse information. Few profes-
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ionals work in the reserve departments (see
igure 4). Among them, 15.65 FTE profes-
ionals work in supervisory positions in all

)articipating ARL libraries. Their jobs re-

ate to circulation,,as well as reserve func-
ions. The majority of the reserve depart-
nent staff of the respondent ARL
restitutions are paraprofessionals (127.95

FTE) and clerical (85.35 FTE) and stu-
dents employees (118.5 FTE). (The total
number of FTE student time is calculated
for just one week only!) Libraries with mul-
tiple branches have at least one 0.5 FTE
paraprofessional employee or one FTE
clerk. Several respondents indicated that
additional help is needed at the beginning
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and end of each semester/quarter to handle
the processing surge.

RESERVE
DEPARTMENT POLICIES

Responses from the institutions indicated
that thirty-five (44.8 percent) of the partic-
ipating ARL libraries request that materi-
als be placed on reserve more than five
weeks in advance; twenty-eight (35.8 per-
cent), two weeks in advance; and fifteen
(19.2 percent), four weeks in advance. This
allows the staff sufficient time to process
the readings before the first day of classes.
According to the survey, all materials, lists,
or requests submitted to the reserve depart-
ments before the requested deadline were

processed before the first day of classes.
However, all seventy-eight respondents in-
dicated that a majority of the professors
submit the reserve list or their personal ma-
terials after the first day of classes. All lists
and materials received after the deadline
are processed in the order in which they are
received at the reserve departments.

AUTOMATION AND RESERVE
DEPARTMENTS

As can be seen in table 5, the distribution
of automation functions varies among the
ARL libraries. Nineteen (24.3 percent) li-
braries had only automated circulation;
thirteen (16.7 percent) had just the public
access online. However, twenty-five (32.1
percent) institutions reported that both
functions are automated. Twenty-one
(26.9 percent) libraries were still on a man-

ual system during the time when the survey
was conducted.
The survey participants were asked to

name their automated system (see table 6).
FINDINGS AND
CONCLUSIONS

To assess the effect of automation, the re-
lation between the total pieces processed
and the number of reserve departments'
staff who worked with automation and
without automation were observed (see ta-
ble 7). Student enrollment and the auto-
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Table 4. Notices for Placing Materials on Reserve

Participating No. of
Time Libraries Respondents
Two weeks 28 35.8
Four weeks 15 19.3
More 35 44.9
Total 78 100.0

Table 5. Distribution of Automation Functions

Participating Percent of
Functions Libraries Respondents
Circulation 19 24.3
Public Access 13 16.7
Both (Circ. & PA) • 25 32.1
None 21 26.9
Total 78 100.0

Table 6. Automated Systems
Participating Percent of

Name Libraries Respondents
CARL 2 2.6
CLSI 7 8.9
GEAC 7 8.9
LS/2 (formerly DataPhase) 6 7.7
NOTIS 6 7.7
Future NOTIS 10 12.9
None 21 26.9

Locally Developed Systems 19 24.4

Total 78 100.0

mated and manual libraries were com-

pared also (see table 8).
Of the twenty-two (28.2 percent) li-

braries that processed the largest number of
reserve pieces, fourteen (17.9 percent) were
automated and eight (10.25 percent) were
on a manual system. In contrast with the li-
braries that processed up to 2,000 pieces of
reserve reading during the year, nine (11.5
percent) were automated and seven (8.9
percent) were on a manual system (see table
7). There was no significant difference be-
tween the number of pieces handled by the
staff of the reserve departments with or

without automation. The staff size did not

decrease with automation.
The six (7.7 percent) ARL libraries with

the largest student enrollment (more than
40,000 students) had automated systems

(see table 8). However, of the thirty-seven
(47.4 percent) institutions with student
populations up to 20,000, just eighteen
(23.1 percent) were automated and nine-
teen (24.4 percent) had manual systems.
It is important to remember that this was

a survey and not an experiment to discover
the effect of automation. The author did
not compare the same reserve system before
and after automation. Most of the libraries
that handled the largest number of pieces
were automated and also had several
branches, requiring a larger staff. The ef-
feet of automation on the productivity of
staff members was not addressed in the sur-
vey. A further survey will be needed to

study the questions of the effect of automa-
tion on staff size and staff productivity of
the reserve departments.
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Table 7. Pieces, FTE Employees, and Automated and Manual Systems
Automated Manual

Participating FTE Staff Planning
No. of Pieces Institutions 1-3 3-5 1-3 3-5 Automation

0 - 2,000 16 8 1 7 0 1

2,001 - 4,000 4 3 0 1 0 0

4,001 - 6,000 9 4 1 2 2 1

6,001 - 8,000 16 10 0 5 1 2
8,001 -10,000 3 2 0 0 1 0

10,001-12,000 8 4 0 4 0 2

12,001 + 22 _9 _5 _4 ± _4
Total 78 40 7 23 8 10

Table 8. Student Enrollment versus Automated and Manual Systems
No. of Students Participating Percent of Percent of Planning
(Thousands) Libraries Automated Respondents Manual Respondents Automation

0-20,000 37 18 23.1 19 24.4 6
20,001-40,000 35 23 29.5 12 15.4 4

40,001 + 6 6 7.7 0 0.0 0

Total 78 47 60.3 31 39.7 10
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APPENDIX A. RESERVE DEPARTMENT SURVEY OF ARL LIBRARIES

1. Demographic Information:
University: Respondent: .

name and phone
Main Library:

name

Number of Branches:
Undergraduate Library:

name

2. Enrollment: Graduate:
Undergraduate:

3. Number of Faculty:
4. Do you have reserve department(s) in your libraries?

In which library(ies)? -

Please answer the following questions for your largest reserve operation.
Reserve Department in Library
5. Who are the primary users of the reserve department (e.g., science and engineering undergradu-

ates)?
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6. Is the reserve collection in an open- or closed-stack arrangement? Please describe.

7. How are library materials arranged on the shelves (e.g., call number order, courses, etc.)?

8. How are personal (non-library-owned) materials arranged on the shelves (e.g., accession number,
course, call number, etc.)?

9. What is the average number of courses on reserve for the
fall semester?
spring semester?
summer semester(s)?
quarter?

10. What is the average number of library-owned materials on reserve for the
titles pieces

fall semester?
spring semester?
summer semester(s)?
quarter?

11. What is the average number of personal (non-library-owned) materials on reserve for the
titles pieces

fall semester?
spring semester?
summer semester(s)?
quarter?

12. How many staff members are devoted to processing reserve material (i.e., preparing materials for
the shelf, providing public access to the materials through a card or automated catalog, etc.)?

PTE professional (s)
FTE paraprofessional(s) (e.g., library assistant)
FTE clerical staff
number of student assistant hours per week

13. How many staff members are devoted to other department duties, including circulation (check
in/out), opening, closing, etc.?

FTE professional (s)
FTE paraprofessional(s) (e.g., library assistant)
FTE clerical staff
number of student assistant hours per week

14. Is your department automated?
public access

circulation

15. Please name your automated system.

16. What deadlines do you give faculty for placingmaterials on reserve each semester (e. g., two weeks

before the first day of classes, etc.)?

17. How do you handle requests to place materials on reserve after the deadline?

18. Do you make photocopies of reserve readings? If so, what guidelines do you follow? Do you charge
professors for the copies?



410 Information Technology and Libraries / December 1988

19. Do you have reserve materials fully processed by the first day of classes? If
not, on an average, how many weeks have lapsed before you have reserve material fully pro-
cessed?

Comments:

Please return to Suzanne D. Gyeszly, Acting Head, Circulation Division, Sterling C. Evans Library,
Texas A&M University, College Station, TX 77843. Prepared by C. Colleen Cook and Suzanne D.

Gyeszly.

Twenty Tears Ago in JOLA

The consensus of considered opinions of participants as to what an information
transfer system at MIT might be like in 1975 served as a point of departure in plan-
ning experiments. It was agreed that a confluence of three streams of progress in the
information transfer field will yield the framework of such a system: 1) library data
processing techniques, 2) development of a national network of information cen-

ters, and 3) extension of on-line, interactive computer communities.

Review by Peter Stangl of INTREX: Report of a Planning
Conference on Information Transfer Experiments,

JOLA 1, no.4:274 (Dec. 1968).
Contributed by Michael Gorman.
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Macintosh-based
Keyword Access
to IEEE Serial
Publications

Elena Romaniuk

The creation of a "keywords versus author
list" and "keywords versus title list" to ac-

cess IEEE serial titles using a Macintosh
Plus and Microsoft Works software is de-
scribed. It is shown that this approach pro-
vides a fast, inexpensive, and simple alter-
native for providing tools that aid the
search for bibliographically complex mate-
rials.

In 1983 the Department of Electrical En-
gineering within the newly created Faculty
of Engineering was established at the Uni-

versity of Victoria (UVic). As a result, the
University of Victoria Library started to ac-
quire, in addition to other types of relevant
engineering publications, all serials, in-
eluding conference proceedings published
by the Institute of Electrical and Electron-
ics Engineers (IEEE). IEEE is the world's

largest publisher in electrical/electronics/
computer science and engineering, produc-
ing about 20 percent of the world's litera-
ture in these fields. 1 Serials published by
IEEE include more than 50 periodicals and
100 conference proceedings per year. The
IEEE serials collection in the University of
Victoria Library currently consists of ap-
proximately 150 bibliographic records for
periodicals and approximately 370 biblio-

graphic records for conference proceed-
ings. Given the bibliographically complex
nature of IEEE serial publications and the
fact that no subject access to the UVic seri-
als collection currently exists, IEEE tides
can be difficult to find. This article de-
scribes the creation of a "keywords versus

author list" and a "keywords versus title
list" to access IEEE serial publications us-

ing a microcomputer and inexpensive,
commercially available software. Even

Elena Romaniuk is Serials Librarian, University
of Victoria Library, Victoria, British Columbia,
Canada.

though it is possible to program the existing
UVic serials file to produce a variety of key-
word listings, no significant amount of pro-
gramming money has been available for a
number of years, either to upgrade the ex-

isting file or to have additional tools pro-
duced from it. The microcomputer-based
keyword approach provides a fast, inex-
pensive, and simple tool for finding biblio-
graphically complex materials.

EQUIPMENT
The equipment used consisted of a Mac-

intosh Plus, a DataFrame XP Twenty hard
disk drive with 20 MB of memory, and the

Apple LaserWriter Plus printer. Microsoft
Works, the software used to create and ma-

nipulate the database and to produce the

keyword lists, was chosen because it is not
only relatively inexpensive but has also
been highly rated for ease of use and flexi-
bility. Microsoft Works is a program con-

taining four tools: a word processor with

drawing and mail merge features, a data-
base with reporting features, a spreadsheet
with charting capabilities, as well as com-
munications software. For this particular
project the word processor and the data-
base tools were used.

METHODOLOGY

The relevant bibliographic records in the
University of Victoria serials file were iden-
tified as those that have the Institute of
Electrical and Electronics Engineers coded
as part of the main entry, publisher, or
sponsoring body fields. A printout of ap-
proximately 500 of these records was gener-
ated from the serials file. Each IEEE record
was manually scrutinized, and keywords
were identified and highlighted within the
body of the bibliographic record for input
into the microcomputer database. To pro-
vide more access points, additional key-
words were extracted from within the

phrases already used. Keywords were also
added if they were implied in initials. IEEE
uses a similar approach in providing subject
access to the publications listed in its cata-

logs and in the Index to IEEE Publications.
A thesaurus was not used to control the vo-

cabulary.
The framework of the database was ere-
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ated using Microsoft Works. This was a

very easy and straightforward task. Al-
though Microsoft Works does have specific
size limitations for record and field lengths,
such as a maximum of 60 fields per record,
248 characters per field, and 64 characters
per field name, these were not a problem;
and the entire file (approximately 600 rec-

ords or 100 K) can be easily stored on a

floppy disk. The database was designed
with seven fields per record: new, key-
words, author, title, call number, date,
and comments. The new field is used to in-
dicate new records added to the database
since the last printing, and the date field is
used to keep track of when each record is
updated. The program contains a conve-

nient built-in feature for entering the date.
The comments field is used to add other rel-
evant information. The fields are arranged
in the order given but can be changed
quickly and easily, and new fields can also
be added or deleted at any time. The rec-

ords can be displayed one at a time or as a

list. Record contents can be updated in ei-
ther display format, and new records can

be added anywhere in the sequence. The
database can be searched in a variety of
ways and also allows Boolean searching.
The records can be sorted on any field, and
although sorting by call number does not

produce perfect results due to the estab-
lished practice of assigning the Cutter num-
bers, the approximation can be useful.
To print the keyword lists from the data-

base, the fields were first sorted alphabeti-
cally by keywords. Report specifications
were then defined by
• size of the margins, the contents, and

specifications for the headers or footers, in-
eluding page numbers
• page size and page orientation chosen

for printing, as well as a possible overall re-
duction of print
• size and order of the fields to appear in

the report, easily adjustable directly on the
screen
• selection rules used to print all or only

a portion of the file
Two reports were defined to print the

keyword lists. The "keywords versus author
list" (see figure 1) was produced to facilitate
easy identification of author/main entry
records, mainly to be used by technical ser

vices staff. This report is an alphabetical
listing, in columns, of keywords with the
corresponding main entry and call number
printed alongside. The second report, the
"keywords versus title list" (see figure 2),
was produced to facilitate easy identifica-
tion of the exact title. In this list the title of
the publication is displayed along with the
keywords and the call number. Each
keyword-title-call-number string is dis-
played as one line, so very long phrases are

truncated when letter-size paper is used for
printing. The truncation does not signifi-
cantly affect the clarity of the information
provided, as enough information is pro-
vided to allow one to determine whether a
given publication is the one required. To
prevent truncation, the laser printer can be
used with legal-size paper, or one can use

an Imagewriter II printer and specify a cus-
torn size of paper. Another way to prevent
truncation and display all of the informa-
tion would be to merge the records into a

word processing document and print each
record in a "label" format. One can print
the reports with page numbers, date, and
other information specified in the footer.
The word processing function of Micro-

soft Works is used to print a title page for
each list, including a brief explanation of
the way each list should be used.
The keyword lists are updated on a con-

tinuing basis and printed approximately
every other month. Each new printing
completely supersedes the previous one.

The lists are distributed to various divisions
within the library, such as interlibrary loan
and reference, and are also available for

public use in the periodicals reading room,
which houses the current issues of most pe-
riodicals. The lists are sent to the Depart-
ment of Electrical and Computer Engi-
neering and to the Department of

Computer Science where they are kept in
the departmental reading rooms available
for consultation by faculty, staff, and stu-
dents.

DISCUSSION

Several papers have been written dealing
with the advantages and disadvantages of
cataloging IEEE publications as serials and
monographs.

2 At the University of Victoria
Library, the majority of IEEE conference
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proceedings have been cataloged as serials.
It is our aim at the University of Victoria

Library to acquire and provide access to all
IEEE serial publications and, in particu-
lar, to all conference proceedings cataloged
as serials. This task is made difficult by the
bibliographically complex nature of IEEE
serials and made more so by the University
of Victoria Library's unique serials system.
The UVic system consists of a combination
of manual serial records, an online biblio-
graphic file in an obsolete MARC format,
and a separate online authority file for cor-
porate bodies. The online bibliographic file
is used to produce two sequences of micro-
fiche: title and classification. Bibliographic
records in the title sequence are not dis-
played under the main entry but under the
exact title and include summarized hold-
ings statements. This sequence provides
cross-references for titles cataloged under
the author as main entry. The classification
sequence contains the same bibliographic
information as the title sequence, but the
records are arranged in LC call number or-
der.
The online corporate body authority file

is used to produce the "Index of Sponsoring
Bodies" microfiche, listing all corporate
bodies associated with the serial entries in
the title sequence. Cross-references are

used to direct the user to the cataloging
form of the corporate name. Since the au-

thority file used to produce this index is not

linked to the bibliographic file, these cross-
references do not appear in the title se-

quence. Therefore, the user may be forced
to go through two cross-references in two

different sets of microfiche to get to the de-
sired bibliographic record. Since these
three listings represent all of the access

points to the serials collection, the user has
to know either the exact title, the exact call
number or general LC classification num-

ber, or the cataloging form of the corporate
name in order to find the desired biblio-
graphic entry and, hence, the material. No
other subject access to the collection cur-

rently exists. The microcomputer-based
database of IEEE serial titles and their cor-

responding keywords were created so that a

simple tool could be produced and pro-
vided to library users to aid easy access to

the IEEE serial collection. So far, the key

word lists have elicited a number of positive
comments from many users including staff,
faculty, and students.
A database of the same design was also

created for all Association for Computing
Machinery (ACM) serial titles, and corre-

sponding keyword lists were printed and
distributed in the library and to interested
departments. The response to these was

again enthusiastic.
The existing IEEE database was used as

the basis for a second Microsoft Works
database designed to keep track of all IEEE
conference publications cataloged as seri-
als. This database was designed with addi-
tional fields to those listed above. These are
began, to indicate the beginning date of
publication; holdings, representing com-

bined holdings for letterpress and micro-
form expressed as years only; micro, to in-
dicate those years available on microfiche;
published since 1984, because our overall
open order plan for IEEE conference publi-
cations began in 1984 (this information is
available in the yearly summary of confer-
ence proceedings published by IEEE and
listed in the annual Index to IEEE Publico-
tions); comments, for any additional infor-
mation; and status, to indicate whether a

conference is ongoing or has ceased publi-
cation. The fields on order or out of stock
were later also added. Since this file is used
for keeping track of conference proceedings
and their holdings only, all other periodical
titles and duplicate entries were elimi-
nated. This did not prove to be as time-
consuming a task as it seemed initially,
since one can very quickly rearrange the or-
der of the columns appearing on the screen,
alphabetize on any field almost instantane-
ously, and split the screen if necessary to

view and scroll through several columns of
information at once. The records, alpha-
betized by title, quickly showed which en-

tries had more than one set of keywords as-

signed per title. A somewhat more

time-consuming project was the gathering
and input of the holdings information from
manual records, as well as the input of the
published conference proceedings listed in

the Index to IEEE Publications.
Once all of the relevant information was

input into the conference holdings data-
base, a report was defined so that a list of all
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conferences and their holdings could be
printed with an Imagewriter II printer us-
ing a custom size of paper, 8V2 by 22 inches,
with a horizontal orientation. All of the
fields were included in the report with very
little truncation taking place. The approxi-
mately 300 records were alphabetized by
keywords, since this is the fastest way to

identify the main entry, title, and call num-
ber for any given record and to view the
corresponding holdings. The database is

updated as new proceedings are received
by the library. The date field can be used to
identify the records in which changes have
taken place, so one has the option of print-
ing only new or changed records. The
whole file is reprinted from time to time,
depending on the number of changes made
since the last complete printing. Subsets of
the file can also be printed, since one can

search the various fields and also specify
searching parameters using Boolean opera-
tors. Thus, for example, conferences for
which no proceedings have been received
in a given year can be identified, as can

conference proceedings that are on order or
out of stock.
The IEEE conference holdings database

is now being used as the basis for designing

a HyperCard stack that will allow end-user
searching of this file, using any of the words
or call numbers contained in the records, to
find out which IEEE conferences cataloged
as serials are in the library and what the li-
brary's holdings are. Similar databases and
HyperCard stacks are planned for ACM ma-

terials and other files.
Copies of the templates of the existing

files are available by sending a blank disk-
ette (3V2 inch, double-sided, double-
density) to the author at 2173 Central Ave.,
Victoria, B.C., Canada, V8S 2R6.
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Twenty Years Ago in JOLA

The reliability of bibliographic data supplied to university libraries from faculty
and students has long been questioned. Any search system which accepts such data
must be designed: 1) to increase the level of confidence through machine generated
search structures and variable threshholds and 2) to reduce the dependence upon
spelling accuracy, punctuation, spacing and word order.

Frederick H. Ruecking, "Bibliographic Retrieval from
Bibliographic Input: The Hypothesis and Construction of a Test,"

JOLA, 1: no.4:228 (Dec. 1968).
Contributed by Michael Gorman.
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A Book Catalog Produced
from USMARC Records
Using Bibliofile, Pro-Cite,
Biblio-Link, and WordPerfect

Merle Lee Colglazier, Jr.

A computer-printed book catalog was pro-
duced for the Ecumenical Resource Center
(ERC) in Richmond, Virginia, from a

1,500 USMARC-record database, using
microcomputer technology and the Li-

brary Corporation's BiblioFile catalog-
production software, Personal Biblio-
graphic Services' (PBS) Pro-Cite

bibliography-production software, Biblio-
Link to USMABC Communications For-
mat Records software, and WordPerfect's
WordPerfect word processing program.'
This paper is a "how-I-did-it" report about
a workable and affordable method of rising
above the drudgery of the endearing, old-
fashioned card catalog. General informa-
tion about the details of the catalog project
is provided, and the capabilities and limita-
Hons of the software usedfor this particular
application are explained. The procedures
used are presented—including the mis-

takes, problems, and solutions—to assist
others who attempt a similar method.

The Ecumenical Resource Center (ERC)
is a small, Christian, educational media re-
sources library located on the campus of the
Presbyterian School of Christian Educa-
tion. Organized in 1985, the ERC has a

small collection, but it is growing steadily
in size and membership. At present there
are 120 local churches with membership in
the ERC. Currently it operates with part-
time staff and limited hours. The collection
includes books, audiovisuals, curriculum
materials, and serials.
Understandably, the need for a book cat-

alog for a collection of 1,500 titles requires
explanation. The decision in favor of a book
format catalog was made primarily for the
convenience of the users and to help the

Merle Lee Colglazier, Jr., is Medical Librarian,
Richmond Memorial Hospital, Richmond, Vir-
ginia.

ERC expand its mission. The book catalog
format permits remote research of the col-
lection, thus extending service when the
ERC is closed and saving time for users who
must travel a great distance to the ERC.
Moreover, the book catalog serves a vital
marketing function to nonmembers by pro-
moting awareness of the resources avail-
able at the ERC. Supplements for the cata-
log will be produced regularly, and a new

edition will be prepared every other year.
The ERC decided cautiously to retain a

card catalog initially for a backup even

though the book catalog eliminates the
need for it. Perhaps when more of the users

have computers and the requisite software,
it will be possible, as someone has sug-
gested, to distribute files of the catalog on

diskette to the users as an alternative to the
book catalog.
The project involved recataloging the

ERC collection. The classification system
was changed from a local subject scheme to
Dewey, LC subject headings were added,
and the catalog records were converted to

MARC format. These standards were cho-
sen because acceptable catalog records are

readily available for a large percentage of
the religious resources likely to be added to
the collection and to permit easier biblio-
graphic control over the collection as it con-
tinues to grow. BiblioFile was used as the
cataloging utility with which catalog cards
and labels were produced. The hardware
used included an international standard
Hitachi CD-ROM drive, NEC Pinwriter P6
dot-matrix printer, and Corona 400 IBM
PC compatible (8088 microprocessor) with
a 40 MB hard disk operating with MS DOS
version 3.1.

2

Three approaches were used to build the
MARC database file: copy cataloging of the
LC MARC database using Bibliofile, tran-
scribing and editing previous catalog rec-

ords, and original cataloging from title

page photocopies as the record source. LC
MARC cataloging was available for 40 per-
cent of the resources in the collection, al-
most exclusively for books and serials. Cat-
alog cards and labels were produced in this

stage of the project. After this was com-

pleted, the ERC closed for two weeks to

process the resources and reorganize the
collection.
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The next stage involved transferrring the
completed catalog records from BiblioFile
to Pro-Cite for database management and
book catalog production. BiblioFile pro-
vides a utility program that converts the
catalog records stored in the internal pro-
gram format into the USMARC communi-
cations format for exporting to other com-
puter programs. (The latest version also has
an import utility program for processing
USMARC records from other sources). The
MARC conversion program was used to

prepare the completed catalog records for
transfer into Pro-Cite. The converted rec-

ords were stored on the hard disk in a file
named COM.CP in the BiblioFile direc-
tory.
Then came the truly exciting part of the

project—the USMARC records were trans-
ferred into a Pro-Cite import file using the
Biblio-Link program (see figure 1)! The
Biblio-Link program allows the user to se-

lect tags and subfields from the USMARC
records that are to be included in the trans-
fer process and to assign forty-five destina-
tion fields for the Pro-Cite record format
(see figure 2). Which USMARC records
work with this Biblio-Link? As explained in
the user's manual,
This Biblio-Link works with either spanned or

unspanned USMARC records. The former are

primarily distributed by the Library of Congress
on tape. Local service agencies can move these
records to disk. The latter are distributed by ser-
vices such as Biblio-File and EBSCO Subscrip-
tion Agency. They are also created when you use

the MITINET system for cataloging and retro-

spective conversion. The Biblio-Link may also
work with other cataloging systems that provide
USMARC Communications Format records. 3

The program is configured to recognize and
transfer the commonly used USMARC rec-

ords, tags, and subfields that were in exis-
tence as of January 1987.
An explanation should be made here re-

garding the Pro-Cite record format. Biblio-
Link accepts the transfer of subfield data
for all USMARC record formats, but the
transferred records are stored in the Pro-
Cite record format, which is not a pure
MARC-compatible" format. 4 The Pro-
Cite record format does not use subfield de-
limiting, and the program does not convert
the transferred records back to the pure US-

MARC record format (see figure 3). How-
ever, the output for the book catalog entries
is completely satisfactory even though the
record formats are not identical. In another
MARC-based computer-produced-book
catalog project at the University of Califor-
nia for a substantially larger collection,
Gibson reported that the software used,
BIBCON, produced "MARC-like records
rather than full MARC records . . . [how-
ever] this lack of detailed discrimination
causes no problem . . . for the output of
book catalog entries."

5 As in this important
earlier project, the lack of pure MARC

compatibility for Pro-Cite does not dimin-
ish the completeness of the information
output in book-catalog format.
Two problems with quality control oc-

cur, however, even though Biblio-Link
performs a complete transfer of the
USMARC record. In the first place, Biblio-
Link does not presently recognize field in-
dicators in the USMARC record during the
transfer process. For example, the program
will not discriminate between LC or NLM

subject headings. Thus, if one is working
with LC subject headings in the 650 field,
before the transfer process it is necessary to
delete the NLM subject headings—also lo-
cated in the 650 field and identified by 02 in
the indicator space of the LC MARC
record—because Biblio-Link does not dis-
criminate the indicators. This editing in-

convenience is necessary only if strict sub-
ject authority control is required in the

subject index output. The programmers at

PBS are aware of this limitation but cur-

rently do not provide indicator discrimina-
tion in any of the MARC Biblio-Links.
The second problem with quality control

involves transferring the Dewey classifica-
tion number. Since the program transfers
the complete record, it does not abbreviate
the Dewey number in the 082 field. Thus,
the entire number, including prime marks,
is transferred. This creates an obvious

problem for libraries that abbreviate the

Dewey number. Until PBS produces the
code for either Biblio-Link or Pro-Cite to

solve this problem, instructions to ignore
the superfluous numbers can be given in the
book catalog.
After the import file was built, the Pro-

Cite program was used to perform the sort-
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Biblio-Link to USMARC
File: C:\BIB\COM.CP
Pro-Cite Database: MARCTEST

dataBase

Transfer

Customize

Dir

Open a log file

Open a Pro-Cite database

Transfer contents of log file to Pro-Cite database

Customize Biblio-Link

List directory of files

Leave Biblio-Link

Biblio-Link to USMARC
File: C:\BIB\COM.CP
Pro-Cite Database: MARCTEST 74 Record

82 0 a610.69219
100 lOaRucker, T. Donald.
245 lOaPlanning your medical career :btraditional and alternative opportunitie
s /cby T. Donald Rucker, Martin D. Keller, and collaborators.
260 0 aGarrett Park, Md. :bGarrett Park Press,ccl986.
300 aiv, 346 p.
504 alncludes b
650 OaMedicinex
650 OaMedicinex
650 OaPhysicians
650 OaCareer cha
650 OaMedicine
650 OaMedicinexSpecialties and specialistszUnited States.
650 OaPhysiciansxEmploymentzUnited States.
650 OaCareer changeszUnited States.
700 lOaKeller, Martin D.
901 1REFCR690 .R83 1986
992 OlaPresent.001 bRichmond Memorial Hospital

74 records found and transferred.

Press <Space> to continue

USMARC Communication format Records found: 7

Fig. 1. Screen from Biblio-Link of USMARC Record Transfer.

Subfields: 5

a —> #9
b --> #9
h --> #5
n —> #9
p --> #9

Exceptions: 4

Maps — > #4
Video Recordings — > #4
Motion Pictures --> #4

Manuscripts — > #4

Change default? (Y/N)

Field Tag: 245

Fig. 2. Biblio-Link Screen of Changing Pro-Cite Destination Field for MARC Tag and Subfields.
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Auth
AuRo
Titl
Medm
CoPh
Auth
AuRo
Titl
Edit
Auth
AuRo
PIPu
Publ
Date
Copy
VoID
IsID
Loc
Extn
PaMe

Auth
AuRo
PIPu
Publ
Date
Copy
VoID
IsID
Loc
Extn
PaMe
SrEd
SrRo
SrTi
SrVo
ISBN
Note
Abst
Call
Indx

Abrams, Anne Collins//Goldsmith, Tracey L.

Clinical drug therapy : rationales tor nursing practice
2nd ed

Philadelphia
Lippincott
C1987

xii, 673 p

Philadelphia
Lippincott
C1987

xii, 673 p

0397546270 (pbk.)
SNL

REF RM262 .A27 1987
Drug—nurses' instruction/Drug Therapy—nurses' instruction

[ Books - Long ) 1 560 J
Index Terms Insert
Cancl
IBegBlk 2EndBlk 3 Move 4 Copy 5DelBlk 6RecNum 7DelEol 8DelEof 9Index lODone

Fig. 3. Screen from Pro-Cite of Record Format.

ing and indexing functions for the book cat-
alog. The import file was retrieved from
the Biblio-Link directory upon entering the
Pro-Cite program. First, it was necessary to
search for and eliminate duplicate records
using this Pro-Cite program option. Then
sorting and indexing were done to produce
the necessary sections for the catalog.
Pro-Cite contains several standard punc-

tuation styles that allow printing biblio-
graphic information in different formats.
Although it is a tricky process, the user can
also design a custom punctuation format to
any specification. As a note of interest, to
make life easier for Pro-Cite users, PBS has
recently organized a "Punc-File" users'
group to promote the sharing of customized
punctuation styles.6 It was necessary to set
the parameters in the user-defined punctu-
ation style for the title section. The Tura-
bian punctuation style was modified to in-
elude the abstract, classification number,
notes, and physical description with spac

ing and formatting (see figure 4). After set-
ting the punctuation file parameters for the
title section, the sort function was used on

the title field for the entire database to ere-

ate an alphabetical title listing. The sort

program retains the alphabetical arrange-
ment of the selected field for all other in-
dexing and printing operations. Then the
sorted records were written to an ASCII
text file using the modified punctuation
style. This file was later imported into

WordPerfect for editing and printing.
Following the building of the title section

file, the index section files of the catalog
were constructed. These included a subject,
author, audience, and media-type index.
The sorted arrangement of the database was
retained during the entire indexing process.
In the Pro-Cite options menu the citation
format option "short style" was selected for
the index sections, and the workform fields
in this style were modified to include se-

lected fields from the Pro-Cite record. For
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Style
Database: C:\LINKS\MARCLINK\MARCTEST
Punctuation File: C:\PROCITE\ERCCAT.PNC

Punctuation Directory: C:\PROCITE\

9 Groups

Preceding punctuation Field Ending punc

(v. 1.3 870826 i] Ltto []
I. J Auth []
[. ] AuRo (/. 3
("] Titl [." J
0 CoPh [ )
[] Titl {, ]
[pp. 3 Loc [. ]
(J AuRo ( ]
[} Auth [. J
(3 AuRo ( J
[) Auth (. ]
[) Edit led. J
C.J Extn C)
C J PaMe C/. 3
(3 VoID I. ]
C.J SrTi (J
(. 3 SrVo [/. )
(3 PIPu (: J
(J Publ t, J
(3 RpID (, J
CJ Date C • 3
("Note: J Note [)
C* J Abst []
I 'Call: ] Call CJ

""

i Group 1
Use arrow keys to go
to desired field and

press <Enter> to edit
punctuation.

Use <Ins> key to add
a field in front of
current field.

Use <Del> key to remove

a field from list.

F9 for author formatting.
F10 to leave.

Next Prev Jump adD Workfm Fields Author Change Quit

Fig. 4. Screen from Pro-Cite of Punctuation Style Editing.

example, the subject index was made by us-

ing the index function and selecting the title,
media-type descriptor, and publication date
in the record output format (see figure 5).
The indexed database was then written to an
ASCII file. The remainder of the index sec-

tions were constructed in similar manner by
selecting the short style for the citation for-
mat and indexing the sorted database on the
desired fields. The only difficulty encoun-

tered with indexing occurred with the audi-
ence field. Since this field was transferred to
the notes field in the Pro-Cite record format
along with all other note-related MARC
fields during the Biblio-Link transfer pro-
cess, indexing on the notes field produced
the undesirable consequence of many unre-
lated index terms. This problem was han-
died in the editing stage of the project by de-
leting the irrelevant note field termswith the
word processing program. Specifying a

unique Pro-Cite destination field for the au-

dience field during the transfer process with
Biblio-Link could have avoided the prob-
lem.

While it would have been possible to

print listings of the sorted and indexed rec-

ords using the Pro-Cite print program, in-
stead the records were written to ASCII
output files and the files were imported to
the word processing program WordPerfect
for editing, spell checking, page format-
ting, and printing. The powerful features
in WordPerfect enabled the editing rou-

tines to be conducted with little effort. The
page formatting and printing capabilities
of the software enabled the text to be out-
put in 20 cpi type and double-column text,
thus eliminating the need for photographic
reduction and page composition.
When transferring the ASCII files to

WordPerfect, three formatting problems
were encountered and successfully solved.
The first problem encountered was that
version 4.1 of WordPerfect was not config-
ured for the NEC P6 printer; consequently,
the printer was not obeying the column for-
mat or print format commands from the
program. This difficulty was overcome
with help from the WordPerfect customer
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PRESSTTfRIA* CHINCH I» THE U.S. (SEMER/U.I —HISTORY

Eiolorations into faith, (filastriol 1977.

PHE58YTERIAH CHURCH IH THE U.S. (REUNTOR WITH UPC'JSA]

A faaily oortrait we. the Presbyterians, (filastriol
T1983?].

PRESBYTERIAN CHURCH IN THE UNITED STATES

Witnessing together in a world of differences,
(filistriol 1982.

PRESBYTERIAN CHURCH Of BRAZIL

Witnessing together in Brazil, (filastrip) 1981.

PRESBYTERIAN CHURCH-CLERGY

Care of candidates, (filastrio) 1980.

PRESBYTERIAN CHURCH—CLERGY—BIOGRAPHY

Soaebody knows I'a alive, cl977.

PRESBYTERIAN CHURCH-DOCTRINES

The church, a believing fellowship, 1981.

PRES8YTERIAR CHURCH—D0CTRIHES--A00RESSES. ESSAYS.
LECTURES

6od's claias. our aission. cl983.
Worshio in the coaaunity of faith : liturgical studies
-froa the perspective of the conteaoorary reforaed
tradition. cl982.

PRESBYTERIAR CHURCH-EOUCATIOR

Together at the table : children in the congregation,
C1981.

PRESBYTERIAR CHURCH-SOVERHHERT

Presbyterian polity for church officers, cl986.

PRESBYTERIAR CHURCH-HISTORY

Fig. 5. Record Output Format for Subject Index.

service staff and by using the following pro-
cedure. In the "Print Format" mode the
pitch was set to 15, the font was set to 2, and
the right justification was turned off. In the
"Line Format" mode the margin was set to
8 and 119. In the "Math/Columns" mode
the text column was defined as follows:

Evenly spaced columns? Yes
Number of spaces between columns 3
Groups kept together on a page? No
Number of text columns 2

The "Column On/Off" switch was se-

lected. Then the text was retrieved using
the "Text In" mode, the cursor was reposi-
tioned to the end of the document, and the
"Column On/Off' switch was turned off.
The moral of the story is to check hardware
and software compatibility before buying.
The second problem was that the under-

line character for the title field transferred

Kentucky Presbyterians. c!983.

PRESBYTERIAN CHURCH--'.ITUR6Y—AOORE5SE5. ESSAYS.
LECTURES

Uorshio in the coaaunitv of faith : liturgical studies
froa the perspective of the conteaoorary reforaed
tradition. cl982.

PRESBYTERIAN CHURCH—LIT'JRGY—TEXTS

The funeral : a service of witness to the Resurrection
: the worship of God. cl9S6.

Holy bootisa Holy baotisa ; and. Services for the
renewal of baptist : the worship of 6od. cl985.
The service for the Lord's Oay : the worship of 6od,
C1984.

PRESBYTERIAN CHURCH-SERHONS

The Aoostle Peter speaks to us today, cl977.
Reclaitino the Old Testaaent for the Christian puloit,
C1980.
Wind I fire : living out the book of Acts. cl984.

PRESBYTERIAN CHURCH-UNITED STATES—CLERGY—BIOGRAPHY

Hinister/Hayor. cl987.

PRESBYTERIAN CHURCH-UNITED STATES—IITURGY—THTS

Christian aarriage : the worship of God. cl986.

PRESBYTERIAN SCHOOL OF CHRISTIAN EDUCATION—CENTER ON
AGING

Affiraina aaing. (videorecordingl 1986.

PRESBYTERIANISB

Presbyterian oolity filastrios. (filastriol 1978.
Presbyterians, their history and beliefs. cl978.
Reaeaber and go forth: 6od's covenant with the
coaaunity of faith, cl986.
Road aao a travel guide for Presbyterians exploring
how their church works, (sound recording) (197-?).

PRESBYTERIANISH—HISTORY

as an underline character " " immedi-
ately preceding and following the title
when I transferred the ASCII file into

WordPerfect version 4.1. I needed to re-

place this underline character with a com-

plete underline. I solved the problem by
setting up a macro instruction that deleted
this character, moved the title over one

space to the left (to occupy the space left by
the deleted underline character), and then
underlined the titles. The macro instruc-
tion used to accomplish this is listed below.

[F2] (search), [ ] (underline character), [F2],
[Back Space], [Alt] [F4] (Block on), [F8] (under-
line), [F2], [ ] (underlinecharacter), [F2], [F8]
(underline), [Back Space], [N] (No), [Back
Space].

Using the escape key, I set the macro to re-

peat 1,570 times. After the program
worked for over an hour I went to bed for
the night, and when I woke up in the
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morning—amazing! Now I know how ec-

static the shoemaker must have been in the
fairy tale about the shoemaker and the
elves! This macro instruction can be em-

ployed when required by using the escape
key to set the number of repetitions and the
macro key to invoke the macro.
A quicker method for adding underlines,

boldface, or italics to word processing pro-
grams used with Pro-Cite was reported by
Carolyn Slivka in "Modifying Punctuation
Files for WordPerfect and WordStar," For-
mat 2, no.4 (Fall 1988). Instructions are

provided for inserting the ASCII style codes
used by the word processing program in the
Pro-Cite punctuation file first, then trans-

ferring the Pro-Cite bibliographic file to

the word processing program.
A third formatting problem encountered

was the need to reduce the number of blank
lines between the end of a citation and the
next subject index term to one instead of
two. Examining the text in the "Reveal
Codes" mode showed three carriage re-

turns ([HRt] [HRt] [HRt]) in this position in
every instance. The method used to solve
this problem was to perform a forward
search for the three carriage returns using
the "Forward Search" mode and replace
them with two carriage returns using the

"Replace" mode. Figures 6 through 9 show
printout samples from each section of the

catalog.
Other problems encountered in the proj-

ect include difficulty with the printer
bleeding together the stems in the lower-
case letter m when printed in 20 cpi by the
NEC P6 printer. The NEC P6 has the abil-
ity to set up user-defined characters, but
this was not tested to see if the problem
could have been corrected. In addition, the
Pro-Cite sort program does not strictly fol-
low the ALA rules for filing catalog cards.
Instead, the filing sequence places punctu-
ation marks first, arabic numerals next,
and letters last. Another limitation encoun-

tered in the project involved the need to

edit and check spelling for each file sepa-
rately after the indexing procedures had
been completed with Pro-Cite. Updating
and maintenance activities would be easier
if it were possible to check spelling and edit
the entire database in one operation and
then transfer the file back to Pro-Cite for

the indexing procedures.
Actually, Pro-Cite does have a program

called Export that converts a file into the
ASCII delimited format for transferring
into other programs such as a word proces-
sor for editing and spell checking. This pro-
cedure is still in the testing phase, but when
the details are worked out, it will facilitate
updating and maintenance routines for a

catalog database. For example, using Pro-
Cite in connection with WordPerfect in-
volves exporting a database file in Pro-Cite
format to an ASCII file in delimited for-
mat, converting the exported file into

WordPerfect format, retrieving the con-

verted file into WordPerfect for editing,
saving the edited file as an ASCII file, im-
porting the ASCII file into a Pro-Cite data-
base, and then merging the imported file
with a Pro-Cite master database file. This
routine would enable a file of supplemental
catalog records to be appended to a master
database file of catalog records. Outlined
below are the six steps a supplement file
would follow during this maintenance and
updating procedure.

1. Export Pro-Cite file in ASCII delim-
ited format.
Program—Pro-Cite "Export"
Exported File Name—PCEXPORT
2. Convert PCEXPORT into WordPer-

feet format for editing and spell checking.
Program—WordPerfect "Convert"
Converted File Name—WPINPUT
3. Retrieve WPINPUT into WordPer-

feet for editing.
Program—WordPerfect "Text/In"
Retrieved File Name—WPINPUT
4. Save the edited file in ASCII delim-

ited format.
Program—WordPerfect "Text/Out"
Edited File Name—WPOUTPUT
5. Import the edited ASCII file in delim-

ited format into a Pro-Cite file for merging
with a master database file.

Program—Pro-Cite "Import"
Imported File Name—PCIMPORT
6. Merge the imported Pro-Cite file

with a master database file.

Program—Pro-Cite "Merge"
Imported File Name—PCIMPORT
After numerous unsuccessful attempts to

execute this procedure with the assistance
of the customer support staff at WordPer-
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Pattern. 120 p. Key York: Seaburr Press, [1971].
Note: 'A crossroad book.*
Call: 25i

Hinister/Haror. Hudnut, Uilliaa H. and Keene, Judy. 1st
ed. ISA p. Philadelphia: Uestainster Press, d987.
Note: Includes indei.
Call: 977.2/52 B

Ministry resources : planning helps in ten proaraa

areas for congregations with saall leadership . Hassa,
Hichael II. U7 p. Minneapolis: Augsburg Pub. House,
C1986.
Note: Uritten by Michael II. Massa ... [et al.].
Call: 253

Ministry together : a annual for shared ainistry
training. Matt, Mary 0. 39 p. Bethlehei, Pa: Departient
of Publications, Moravian Church, cl982.
Call: 253

Mirrors of Sod. Goetz, Joseph II. 93 p. [S.I.J: Joseph
U. Goetz, C198A.

Call: 231.7

The aissing piece. Silverstein, Shel. 1st ed. [105] p.

Nev York: Harper i Roy, cl976.
Note: "An Ursula Nordstroa book."

A circle has difficulty finding its aissing piece
but has a good tile looking for it.
Call: [Fie]

Mission and evangelist, an ecuienical affiraation : a

study guide for congregations. National Council of the
Churches of Christ in the U.S.A. 83 p. Nev York, N.Y:
NCC, 1983.
Call: 266.009

Mission education [study packet! vitness season 1985 :

Korea, visions of peace. Presbyterian Church (U.S.A.)
Office of Interpretation, packet: various pieces.
Atlanta, 6a: The Office, 1981.
Call: 266.023

R0A Filas. The lission of the Twelve . [filistrip]
Miluaukee, III: R0A, 1962. 1 filastrips (27 fr.) .

Note: AUDIENCE: Priaary to Junior High.

Fig. 6. Descriptive Section from Book Catalog.

Luke 9:1-6).
Call: FS 232.901 Vol.2

Mission to Brazil . Bear, Jaaes E. 210 p. [Atlanta,
6a.]: Presbyterian Church U.S., Board of llorld

Missions, d961.
Call: 266.023

Mission trends no. 1: crucial issues in aission today ,

coap joint coap Anderson, Gerald H. and Stransky,
Thoaas F. ii, 276 p. Nev York: Paulist Press, [1971].
Call: 266.023

Mission yearbook for prayer and study (cl981-):

Model deaf/blind prevocational training project .

Stoddard, Denis II. 80 p. liashington, D.C: National
Children's Center, Inc, 1976.

Call: 371.9

Models of the church . Dulles, Avery Robert. Eipanded

ed. p. ca. Garden City, N.Y: Iaage Books, cl987.

Call: 262.7

Money and the Christian a aediB kit for eiploring
aoney and its use , [kit] Graded Press. [S.I.J: The

Press, 1971. 1 filastrio, 1 sound disc. 1 leader's
guide, gaaeboard and instructions, vail chart, card

set, Bible reference sheet; in container.
Note: AUDIENCE: Adults.

Deals vith the nature and use of aoney, and vith

the issues of financial stevardship for Christians.
Provides resources for nine different group learning
eiperiences for use either in a series of lessons or

as support for a single learning eiperience.
Call: HMK 218.6

Moral and spiritual developaent for the young child.

Rouse, Doris Haver and llaldrop, C. Sybil. 95 p.

Ileekday early education idea book. Nashville, Tenn:
Broadaan Press, d981.
Call: 372.8

Morality of pover : a notebook on Christian educati on
for social change. HcCollough, Charles R. 112 p.

Philadelphia: United Church Press, C1977.
Call: 261.8/n7

feet , an authority on the staff explained to
me that the capability of exporting a file
from WordPerfect in the ASCII delimited
format—with field contents enclosed in
double quotes, fields separated by commas,
and records separated by carriage
returns—is unfortunately not an available
option for saving a text file in even the most
recent version of WordPerfect, though
there is always the possibility that this fea-
ture will be added as an enhancement to a

future version. Meanwhile, the staff at PBS
assures me that the word processing pro-
gram WordStar does indeed export a text
file in the ASCII delimited format. There
may be other word processing programs
that execute this procedure also. This capa-
bility should be included in whatever pro

gram is used to help maintain and update a

supplemental catalog file before merging it
with the master database file of catalog rec-
ords in Pro-Cite. The same steps outlined in
the procedure above would apply with a

different word processing program.
This project demonstrated that it is possi-

ble to produce a library catalog in book for-
mat from USMARC records obtained from
BiblioFile using a microcomputer and mix-
ing off-the-shelf software priced at around
$1,000. The flow chart in figure 10 illus-
trates the steps involved in the project.
Authority control and cross-referencing

were not included in this project, although
it would be possible to perform these opera-
tions in Pro-Cite with a little inventiveness.
While the size of the database was small for
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story], c1982.

KITASAUA, JOSEPH HITSUO

Religions of the East, [i960],

KITTEL, BONNIE PEOROTTI

Deuteronomy with Bonnie Pedrotti Xittel. [sound
recording) 1977.

Kings, [sound recording] 1977.

KLIETSCH, RONALD 6.

Directory of educational simulations, learning gates

and didactic units, cl9(9.

KLIEVER, LONNIE 0.

The shattered spectrua : a survey of conteaoorary

theology, d981.

KNIGHT. DAVID

His way: an everyday plan for folloving Jesus, d977.
To follow His vay: a parish renewal prograa, d980.

KNIGHT, DAVID H.

Living His way. [sound recording] [198-?].

KNOULES, LOUIS L.

A guide to world hunger organizations : who they are

and what you should know about thea, cl98(.

KENYON, KATHLEEH HART DARE

The Bible and recent archaeology, C1978.

KEYES, SHARRa

Lift high the torch : the gospel in the Old Testament
studies in Isaiah, d978.

KEYS, JOa T.

Our older friends : a guide for visitors, cl98J.

KILGORE, LOIS

Eight special studies for senior highs, d976.

KILL6ALL0H, JAHES J.

Life in Christ, 1976.

KIHBALL, DON

Power and presence : a theology of relationships, 1987.

KIIWALL, EHILY KITTLE.

How to get the aost out of being a volunteer : skills

for leadership, C1980.

KING, HARTIN LUTHER JR.

Strength to love, 1981, d96J.

KIRK, J. ANDREU

Liberation theology : an evangelical view from the

Third Uorld, 1979.

KIRK, nARTHA ANN

God of our mothers seven Biblical woaen tell their

stories, [sound recording] 1985.

KIRSCHENBAUH, H0UAR0

Values clarification; a handbook of practical
strategies for teachers and students, [1972].

Fig. 7. Author Index Section from Book Catalog.

this project, the same procedure can be
used for a much larger database. Just how
large? The maximum size of the Pro-Cite
database is currently limited to 32,500 rec-

ords for version 1.3. Rumor has it that PBS

plans to release an unlimited version in the

future, but until then the current version
will probably fulfill the requirements of
most small and medium-size collections.
At the time this project was completed,

the author successfully tested the transfer of
USMARC records from Marcive, Inc., us-

ing Biblio-Link. In addition to LC records,
Marcive supplies records from the Govern-

ment Printing Office, the National Library
of Medicine, and the National Library of
Canada. Records may be obtained from

KNUDSEN, RATHOND B.

Developing dynaaic stewardship, cl978.

KOBIALKA, DANIEL

Tiaeless motion, [sound recording] 1982.

KOEHLER, GEORGE

Preparing a teaching plan skill training for the new

teacher, [sound recording] 1974.

Marcive by batch conversion using lists of

unique keys submitted either on paper via
the U.S. mail and returned on floppy disks
or in machine-readable form, up- and
downloaded online with a microcom-

puter.' In addition, the latter method may
be done from many locations by using a

toll-free telephone number. An important
advantage of Marcive—with respect to
subject authority control and Biblio-
Link—is its capability to strip fields from
USMARC records. Thus, the instruction to

strip either NLM or LC subject headings
from the records when both occur, as in

many LC records, may be established as a

permanent condition in the library profile.
Marcive provides a cost-effective alterna-
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The what's ay naae gate. 1980.

Wilderness. 1974.

Yes, no or aaybe so. (198-?].

KITS

Abrahaa/Ruth stories of the Old Testaaent. 1982.

Aids for teaching the Bible. [198-?].

Bible background. 1981.

Blood is thicker than water celebrating black history.
1982.

Building faaily unity a aultiaedia learning kit. cl977.

Children, we are all free. [1985?].

The creation New Hedia Bible. 1980.

The crucifiiion New Hedia Bible. 1980.

David, shepherd/king stories of the Old Testaaent.
1982.

Each one specially. cl982.

Saabling a aoral issue. [198-?].

6od is with us children discover Sod's presence. 1985.

Help for recruiters a do-it-yourself kit for recruiting
coaaittees in churches. cl981.

Hope springs froa 6od. [n.d].

How you got to be you. cl982.

I wonder why. cl982.

Jesus as liberator. [1985?].

Journey into faith a confiraation resource for junior
highs. [198-?].

Fig. 8. Media-Type Index Section from Book Cat

Lord of life, Lord of ae. cl982.

Iloney and the Christian a aedia kit for exploring
aoney and its use. 1974.

New Age Dawning,

The new you. cl982.

On the way 150 years of Presbyterian witness in the

world. cl987.

Reconciliation the New Hedia Bible (Genesis 44:3 -

47:26). 1980.

Religion in huaan culture the Buddhist tradition.
1978.

Religion in huaan culture the Christian tradition.

1978.

Religion in huaan culture the Hindu tradition. 1978.

Religion in huaan culture the Islaaic tradition. 1978.

Religion in huaan culture the Jewish tradition. 1978.

Tools for Bible study. [198-?].

Using coaaunity resources. cl972.

HOTION PICTURES

Jesus of Nazareth. 1979.

HUSIC

Joy in singing the hyans of Jane Parker Huber. cl983.

Rainbow songs. cl975.

The Richard Avery and Donald Harsh Songbook. cl972.
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World's uprooted refugees, [filistrip] 1983.

EARLY CHILDH000

Abrahai/Ruth stories of the Old Testament, [kit] 1982.

Barnabas and babr Jesus a color filistrip about the
first Christaas candle, [filistrip] cl979.

Bible story A-V kit for young children 1. [filistrip]
C1980.

Bible story A-V kit for young children 2. [filistrip]
C1981.

Bible story A-V kit for young children 3. [filistrip]
C1983.

Bible story tiie New Testaient. [filistrip] 1984.

The bread and water ian. [filistrip] 1984.

The City that forgot about Christaas. [videorecording]

God is with us children discover God's presence, [kit]
1985.

The greatest adventure stories, [videorecording] cl986.

I will take you to the Christ child, [videorecording]
[1975?].

Jesus and his friends, [videorecording] 1973.

Jiuy and the white lie. [videorecording] c[l98-?].

Little stars of Bethlehei. [filistrip] 1976.

Gut of the louth of babes, [videorecording] 1985.

The siall town boy who iade good, [filistrip] 1984.

Suiier song, tiusic] cl970.

Thank you people, [filistrip] 1984.

Too siart for strangers, [videorecording] 1985.

Pig. 9. Audience Index Section from Book Catalog.

INTERGENERATIONAL

The celebration revolution of Aleiander Scrooge,
[filistrip] [1986?].

Chariots of fire, [videorecording] 1981.

Coifort zone, [sound recording] 1980.

David, shepherd/king stories of the Old Testaient.
[kit] 1982.

For now 3. [sound recording] 1972.

Free to be ... you and ie. [videorecording]

6od of our aothers seven Biblical woien tell their
stories, [sound recording] 1985.

Have yourself a lerry little Christias. [filistrip]
[198-?].

Hyins for now 112. [sound recording] [198-?].

I hope they don't boib iy lily pad. [filistrip]
[1986?].

Jesus of Nazareth, [videorecording] 1984.

Jesus of Nazareth, [lotion picture] 1979.

Journey to Easter, [videorecording] 1987.

Journey to Easter, [videorecording] 1986.

Lent: a tiie of renewal, [videorecording] 1987.

The lion, the witch, and the wardrobe,

[videorecording] 1985, cl950.

The New fledia Bible the Gospel According to Luke.
1979.

New roads to faith black perspectives in church

education, [filistrip] 1982.

People of stone, [filistrip] 1980.
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BiblioFile Biblio-Link Marcive

L.C. MARC
Transfer

USMARC Records

L.C. MARC
NLM MARC
NTr MART

"Merge"
Supplement File

&

Master" File
(In Pro-Cit£)

1
"Import"

Supplement File
(To Pro-Cite)

4
"Text/Out"

Supplement File
(From WordPerfect]

Pro-Cite

Master File

Sort & Index
Pro-Cite Records

WordPerfect
Edit, Format
& Print Catalog
Sections

"Export"
Supplement File
(From Pro-Cite)

Catalog Sections

1. Title Main Section
2. Subject Index
3. Author Index
4. Media Type Index
5. Audience Index

"Text/In"
Supplement File
(To WordPerfect)
Edit & Spell Check

"Convert"

Supplement File
(To WordPerfect)

Fig. 10. Flow Chart of Book Catalog Production.

tive source for USMARC records where the
volume of cataloging does not justify the ex-
pense of subscribing to BiblioFile.

Has the library catalog gone full circle?
Should the book catalog format be recon-

sidered in libraries? It would be enlighten-
ing to compare expenses for producing and
maintaining a book catalog versus a card
catalog using current microcomputer tech-
nology and library software. In view of ad-
vances in library software and declining
prices in computer hardware, procedures
similar to those presented in this report may
establish the book catalog as a more cost-

effective format than the card catalog. The
advantages of a book catalog may even out-
weigh those for an online catalog in some

situations. The expenses and advantages of
the catalog format need to be identified to

determine the best alternative. Times have

changed, and so has information technol-
ogy. With the efficiencies provided by li-
brary technology today, librarians would
be imprudent to retain the card catalog for-
mat solely by virtue of tradition.
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Reports and Working Papers

Report on the LITA Screen
Design Preconference

Bill Drewett

The LITA Screen Design Preconference to
the ALA Annual Conference, July 7-8,
1988, in New Orleans, is summarized. A
one-day seminar by Wilbert O. Galitz on

the elements of good screen design was fol-
lowed by a second day devoted to more

library-specific presentations, including
the design of user-friendly screens, the de-
sirability of standards for screen design, a
look at screen design from the system buy-
ers' point of view, how to manage a screen

design project, and screen design issues for
inputting bibliographic data. The program
continued with a group discussion, which
allowed critique of sample screens, and
concluded with a wrap-up session.

LITA sponsored a two-day institute on

screen design as a preconference to the ALA
Annual Conference in New Orleans, July
7-8,1988. About seventy attendees partici-
pated first in a day-long seminar on screen

design issues conducted by Wilbert O. Ga-
litz, whose Handbook of Screen Design
(QED Information Sciences, 1985) was dis-
tributed in advance to participants and
served as a basic text for the program. The
second day of the preconference consisted
of more library-specific presentations from
a variety of speakers. Topics included the
design of user-friendly screens, the desir-
ability of standards for screen design,
screen design from the point of view of sys-
tern buyers, issues for managing a screen

design project, and considerations in the
design of screens for the input of biblio-
graphic data. The institute concluded with

Bill Drewett is Senior Programmer/Analyst,
NOTIS Systems, Inc., Evanston, Illinois.

a group discussion critiquing sample
screens and a wrap-up session summarizing
small group discussions in the context of the

program as a whole.

GALITZ' SCREEN DESIGN SEMINAR
User Considerations

Galitz emphasized screen design as an

important concern in developing auto-

mated systems because good design tends to
increase data entry speed and decrease er-

rors and the time required to digest infor-
mation from a system inquiry. He urged de-
signers to understand the user and the
nature of system use (discretionary/non-
discretionary, novice/expert), to involve
the user in design decisions, to test proto-
type screens with end users, and to refine

prototypes based on user evaluations. The

typical user, he explained, has a limited,
short-term memory; is overworked and
constantly interrupted; and rarely reads
documentation. The user's skills and abili-
ties are often overestimated by system de-

signers. Though a well-designed system
will allow paths for both novice and expert
users, Galitz recommended that, where

compromises must be made, design be bi-
ased toward increasing the efficiency of the
expert user, with the rationale that users

typically move toward the expert as their

familiarity with the system increases.

System Considerations

A variety of systemwide concerns also
bear on screen design. For example, cur-
rent recommendations for automated sys-
terns include the following:
• consistency throughout the system
• minimal complexity, or progressive

disclosure of complex functions
• flexible paths for different kinds of us-

ers

• acknowledgment of actions by con-

structive, nonthreatening messages
• allowing recovery from mistaken

action
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• low variability in response time, with
response normally at 0.4 to 0.9 seconds
• context-sensitive guidance or help that

is easily accessible, concise, and hierarchi-
cal in structure

Guidelines for Screen Design
As a test for good design, Galitz asked,

"Can the user look at a screen and identify
all its component parts without reading any
labels, just as one can identify parts of the
front page of a newspaper without reading
it?" To achieve this aim, Galitz recom-

mended visually pleasing displays, with at-
tention to balance, sequence, predictabil-
ity, economy in use of space, and frequent
use of logical groupings. Visual displays
tend to be most beneficial when the display
reinforces the functional or logical group-
ing of the data on the screen.

Complexity tends to clutter screens,
leave users with a negative impression, and
increase data entry or inquiry time. Galitz
suggested a rough measure to gauge com-

plexity: add the number of field elements
on a screen, the number of columns con-

taining starting points for field elements,
and the number of rows that contain field
elements. Aim to lower this figure by mini-
mizing the number of columns that contain
starting points for field elements and by us-

ing the fewest number of elements while
still providing necessary information.
Screen density, or the percentage of

character positions used or "lit" (characters
containing visual information), similarly
increases search time and errors. Research
suggests that local density—the percentage
of character positions used in the five-

degree cone of greatest human visual

perception—may be more important than
the overall density in contributing to user

perceptions of screen clutter. As a general
rule, Galitz recommended displaying only
essential information, limiting displays to

one screen insofar as possible, and keeping
density at 30 percent or less.
Text Displays
In text displays, studies suggest avoiding

jargon; using short, direct, nonauthoritar-
ian, nonpatronizing sentences; limiting
text to forty to sixty characters per line; and
using upper- and lowercase without right

justification. (Both uppercase text and
right justification tend to slow reading
time.) Labels or captions, however, should
be uppercased and should be separated
from the text by some delimiter and at least
one space. (Galitz preferred a colon as de-
limiter.) Captions for single occurrence

fields are effectively placed to the left of the
data; for multiple occurrences, placement
above the data tends to minimize screen

complexity. Right alignment of captions
and delimiters, and left alignment of the
data, similarly decreases complexity by de-
creasing the number of field elements start-
ing in different columns. A library example
of such placement might be as follows:

AUTHOR: Galitz, Wilbert O.
TITLE: Handbook of Screen Design

PUBLISHED: Wellesley Hills, Mass.: QED In-
formation Sciences, 1985.

For multiple-occurrence fields, however,
captions maximize usage of space if placed
above the data:

Descriptors
Screen Design
Computer Displays
Human-Computer Interfaces

Galitz further recommended that text be
highlighted, but preconference attendees
felt that because text forms so much of a
bibliographic display, highlighting would
become irritating. Galitz agreed that in this
case his general guideline did not seem to

apply well. Both underlining and reverse

video can also be used to set off text, but
Galitz urged caution in their use. Underlin-
ing is a moderate attention getter; reverse
video is normally more effective. Galitz
added that the use of blinking text or audi-
ble signals, which can focus the attention of
those other than the current user to the
screen, require even greater caution. Oth-
erwise, screens can become annoying or

threatening and make the whole system un-

appealing.
Use of Color

People generally like color screens and
tend conceptually to group like-colored
screen elements. Designers may effectively
exploit this tendency. Still, Galitz recom-

mended first designing for monochrome
and being conservative and consistent in
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use of color. He suggested bright colors to

emphasize elements, contrasting colors to

separate them, and similar colors for logi-
cal groupings. Warm colors (red/orange)
are appropriate where action is needed,
center-spectrum colors (yellow/green) for
textual material, and dark colors (blue/
black) for background. He pointed out

that, interestingly, spacing (using blank
lines) is more effective than color in im-

proving the legibility of dense text, again
reinforcing his earlier guidelines for mini-
mizing complexity and density.
Windows and Icons

Galitz viewed windows as providing a

way to make a screen look a bit more like a

desk top, with work in different windows
simulating the different material spread
out over one's desk. Not much research ex-

ists on the use of windows, though some

suggest the total time required for comple-
tion of tasks in a windowed environment is
greater than in a single-screen system. If
time spent manipulating windows is dis-
counted, however, the actual time on the
task may diminish. Certainly windows of-
fer much visual support to extend the user's
short-term memory. Galitz offered interim
guidelines until more research is done: (1)
minimize the number of window-manipu-
lating actions, (2) make it easy to set up
windows, (3) speed the process of going be-
tween windows, (4) provide visual cues to
the active window, and (5) provide cues for
closing an active window.

Research is limited as well on the use of
icons or direct manipulation as an alterna-
tive to keyboards. Icons, at best, provide a

sense of user-initiated participation in the
interface, exploit human visual and spatial
cues, aid identification of the context of an
action, and tend to give instant visual feed-
back after action is taken. However, icons
may be less efficient for expert users, may
not be preferred over a command lan-
guage, and may be difficult to implement
in some applications. Until research sug-
gests otherwise, Galitz recommended that
icons be used for very familiar objects and
actions, that attention be given to designing
easily recognizable symbols that clearly re-
fleet the objects represented, and that sym-
bols be limited to a dozen or so at a time.

Designers need to test symbols for a match
with user expectations of what is repre-
sented, to provide alternatives to icons for

expert users, and to use alphanumeric la-
bels if symbols might be confusing.
Data Entry, Inquiry,
Multipurpose Screens, and Menus

Galitz separated data entry screens into
those with a dedicated source document
and those without. With a dedicated source
document, the screen should match the
source document as closely as possible so

that the need to look at the screen, rather
than the source, is minimized. Abbrevia-
tions and contractions are fine, since the
screen will rarely be consulted, and guid-
ance or help in completing the screen

should rarely be needed. (The source docu-
ment should be sufficient to answer ques-
tions if the screen matches it closely
enough, and users should be trained and ex-

perienced.) Without a source document,
the screen should be organized for greatest
visual clarity—the user will often refer to
the screen—and abbreviations or contrac-
tions should be avoided. Guidance or help
screens are likely to be useful in answering
questions about the entry process. Figures 1
and 2 illustrate a data entry screen with a

source document: figure 1 is the screen Ga-
litz was given, and figure 2 is his redesign.
Figures 3 and 4 similarly show redesign of a
screen for data entry without a dedicated
source document.

Inquiry screens emphasize the data it-

self, hence Galitz' bias toward highlighting
data. Like entry screens without a docu-

ment, these screens are best organized for
visual clarity and for logical groupings and
flow. Galitz' redesign of the figure 5 in-

quiry screen is shown in figure 6.
Whereas different people use screens for

different purposes, it is generally best to de-

sign separate screens for each purpose.
However, if the same group of people will
be using a screen for different purposes, a

multipurpose screen, whose design is

skewed toward the most frequent type of

use, may be required.
Menu screens can clarify system options

and ease access to desired functions. Galitz
cautioned, however, that menus should
present only relevant alternatives, should
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INSURED NOME NORMAN GRAHAM PRDDlJrFR TAFFGDN
POLICY NO HM332 88753254 PLPCING OFC GREAT FALLS

W0RK IN PROGRESS DISPOSITION

RPTE LRTER PRINT

SUSPEND
_

DENY
REPSON CODE

REJECT
TEXT

QUOTE
_

PRINT
QUOTE OPTIONS

ISSUE POLICY
POLICY NO. USE CPPTION NO.

ISSUE BINDER
BINDER NO.

BILL BINDER
_

NEXT FOLLOW UP DPTE

PERIOD

PREMIUM

Fig. 1. Original Screen for Data Entry with Source Document.

WORK IN PROGRESS DISPOSITION

INSURED NPME: NORMRN GRPHPM
POLICY #: HM332 88753254

PRODUCER: JRCKSON
PLRCING OFC: GRERT FPLLS

DISPOSITION

QUOTE:
RPTE LPTER:

ISSUE POLICY:

SUSPEND:
DENY:

REJECT:
ERPSE:

PRINT:
PRINT:

RSN CD:
RSN CD:
RSN CD:

OPTIONS: : : :

USE CPPTION #:

TEXT:
TEXT:
TEXT:

SUSPEND / QUOTE ONLY
BINDER >> ISSUE:

_

#8

DPTE > FROM: TO: NEXT FOLLOW UP:

BILL:
~

PREMIUM:

Fig. 2. Redesigned Screen for Data Entry with Source Document.

INSURED NPME LORETTO JRNKOWSKI PRODUCER BANNERMANN

POLICY NO PU782 95673457 PLRCING OFC TUCUMCRRI

*»»«*«»#*##♦«»»»*» AMENDMENT OF DECLARATION DISPOSITION «»»**»***»♦»»#*

END FORM NO. J633412 EFFECTIVE DATE 01/26/85 PREMIUM 612.96

TITLE EXCEPTIONAL PERFORMANCE
RECOMMENDED BILLING STATUS ANNUALLY

ROTE NOW RATE LATER

SUSPEND
_

DENY
_

ERASE
REPSON CODE TEXT

ACTION DATE

/ /

ISSUE WITHOUT MATH EXTENSIONS

ISSUE _
REVISE FUTURE PYMTS

OVERRIDE STATUS OF
_

AT AUDIT
_

INVOICE NOW
_

REVISE PPST/FUT PYMTS

Fig. 3. Original Screen for Data Entry without Source Document.
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INSURED NOMEi
POLICY #s

ENDT FORM# t

TITLEi

OMENDMENT OF DECLOROTION DISPOSITION
LORETTO JONKOWSKI PRODUCER: BONNERMPNN

PU782 95673457 PLOCING OFC: TUCUMCORI

J633412 PREMIUM: 612.96
EXCEPTIONOL PERFORMONCE BILL STOTUS: ONNUOLLY

EFFECTIVE DOTE: 01/26/85
ROTE / ISSUE DISPOSITION

ISSUE:
ISSUE W/0 ROTING:

ROTE NOW:
ROTE LOTER:

SUSPEND:

DENY:
EROSE:

RSN CD: TEXT:
FOLLOW-UP DOTE:

RSN CD: TEXT:

BILLING DISPOSITION
INVOICE >> NOW:

REVISE POYMENTS >> FUTURE:
OT OUDIT:

POST/FUTURE:

Fig. 4. Redesigned Screen for Data Entry without Source Document.

TOTOLS >> BILLED N/C OMT BOSE DED BOSE PD
1000.00 2000.00 3000.00

MEDR DED DNTL DED MM ELIG MM DED COINS
8000.OO lOO.00 980.00

INJ EXP MOT DED RX DED

MM POID
3920.OO

DROFT STOT
01/01/80 010

COB > > OLLOW CHG

8000. 00
OTHER POYMT
5000.00

SERVICES
BEN PROC S/M ZIP
200 00540 S 606

OLLOW N/C

UNPOID BOL
3000.00

PR EXP CRDT

BEN POYOBLE
6920.OO

TOT OLLOW CHG
aooo.oo

BEN CRDT
3920.00

TOT POYMT
3000.00

TO DOTE OCC WKS DYS T/NO T/SUF
11/01/79 12/01/79

N/C OMT
2000. 00
INJ EXP

MM ELIG
8000.00

CD
O

MOT DED

MDCR PD OMT DUE
30
OFFSET

BILLED
1000.00

MM DED
lOO.OO

COINS

80*

BOSE DED BOSE PD
3000.00

MM POID XDCN
3000.OO

BOLONCE

EOB
1

PROV

DCN
H7934612345

OVR POOL RVSL
N

Fig. 5. Original Inquiry Screen.

be grouped hierarchically and not overlap,
and should allow immediate access to fre-
quent or critical actions. Generally, menus
are more useful if depth (the number of
screens required to get to a desired func-
tion) is minimized, but Galitz recom-

mended limiting choices to four to eight per
screen unless there is an obvious and logical
breakdown of choices. A "natural" order of
choices, if one exists, is desirable. Lacking a

natural sequence, one should order by fre-
quency if about eight or less choices exist
and alphabetically if more than eight. Re-
search indicates that ordinal codes rather
than mnemonic are generally preferable
and that either ordinal or mnemonic codes
are desirable if more than five choices are

possible. (With five or less, use of a mouse

or some highlighting technique seemed no

less efficient than some kind of coding.)
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totals
BILLED:

N/C AMT:
BASE DED:
BASE PD:
INJ EXP:

MAT TOlD
RX DED

MDCR DED
DENT DED:

1000.OO
2000.OO

— COORD OF BEN SERVICES
ALOW CHG: BOOO.00
!ALOW N/C:
!PR EX CR:

3000.00 I TOT ALOW:

OTHR PAY:
UNPD BAL:
BEN PAY:

BEN CRED:
TOT PAY:

MM ELIG: 8000.00 I
MM DED: 100.OO
COINS: 980.00

MM PAID: 3920.00
DRFT DT: 01/01/80
ISS STAT: 010

! BEN CD:
I PROC:
!SIN/MULT:

8000.00 I

5000.00
3000.00
6920.00
3920.00
3000.00

ZIP:
! FROM DT:

TO DT:
I OCC CD:
i A/S WKS:
! A/S DYS:
I TOOTH#:
!TOOTH SF:
! BILLED:
I N/C AMT:
I N/C CD:
! MDCR PD:
! AMT DUE:
I OFFSET:

200
540

S
606

11/01/79
12/01/79

30

( BALANCE:
I PROV:
! INJ EXP:
I MAT DED:
I RX DED:
!BASE DED:
! BASE PD: 3000.OO
i DCN: H7934612345
I MM ELIG: SOOO.OO
i
I

1000.00 I

2000.00 I
A I

!
I

MM DED:
COINS:

MM PAID:
XDCN:

EOB:
OVER:
POOL:

REVERSL:

lOO.OO
80*

3000. OO

1

Fig. 6. Redesigned Inquiry Screen.

Perhaps most important, Galitz urged that
expert users be allowed direct access to

functions without recourse to intermediate
menus.

PRINCIPLES OF USER-
FRIENDLY SCREENS

The second day of the institute was de-
voted to more library-specific presentations.
Stephen Silberstein (executive vice-

president, Innovative Interfaces, Inc.) sum-
marized his beliefs and experience in design-
ing easily used screens. Silberstein
emphasized that developing good screens

maywell takemore time than programming
for desired functionality. He felt that about
eight menu choices was an optimal figure
and preferred to place exits at the end of the
menu and obvious or likely choices toward
the top or beginning. He considered the

screen a "valuable and limited piece of real
estate" and was critical of clutter from extra-

neous data like date, time, and barcode
numbers. Like Galitz, he found screens with

mostly uppercase data to be visually unap-

pealing and awkward to use. Unlike Galitz,
however, he preferred mnemonics as codes
for menu choices and liked repeating menu

choices on the command line; he felt the

clarity of choice offset the loss of screen area

due to redundancy.

Preconference attendees were uncom-

fortable with Silberstein's recommenda-
tions in cases where single-letter mnemon-
ics had different meanings as the user

traversed from one screen to another.
Silberstein granted that single-letter mne-
monies are likely to be inconsistent through
an entire system. He felt strongly that guid-
ance should be an integral part of a system
and, in fact, that systems requiring sepa-
rate help screens should be redesigned!
Silberstein disliked displaying neighboring
or "near-hit" search results for a search
with no exact matches unless there is some

explicit indication on the screen why the

display is not exactly what the user re-

quested. Attendees, however, liked the
browsability allowed by displaying results
close to the unmatched search string.

STANDARDS FOR SCREEN
DESIGN: PROS AND CONS

George Rickerson (director, Office of Li-
brary Systems, University of Missouri) dis-
cussed the desirability of screen design stan-
dards. Though standards might well make
it easier to move from system to system,
Rickerson had some concern about codify-
ing standards at this point. Variant user in-
terfaces did not come as a result of

automation—printed reference sources are
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quite different in format and approach,
and print sources may be less self-evident in
use than many automated systems. A local
workstation that allows searching all de-
sired reference tools through some trans-

parent query analysis and routing system
would have the same effect as standards for
screen design. Further, even good sources

for designing screens (like Galitz' hand-
book) require constant revision as technol-
ogy advances. Such sources tend to be
business-, not library-, oriented. (Compare
Williams' opposing view below.) Nonethe-
less, standards would be of some advan-
tage:
• Automation provides an opportunity

to standardize interfaces that did not exist
in the past.
• Users need learn standardized inter-

faces only once.
• Systems might be more quickly devel-

oped or enhanced if less time need be de-
voted to designing screens.

Significant disadvantages may counterbal-
ance these, however:
• The current state-of-the-art of tech-

nology seems to mitigate against formation
of standards.
• Not enough research exists on the use

of automated systems to be certain that
standards result from objective judgments.
• The nature of the user interface is of-

ten an important part of the marketing of
library systems, so standards would be un-

likely to be implemented on top of success-
ful existing systems.
• Standards might codify existing prac-

tice and prevent or hinder the development
of appropriate screens for newer technolo-
gies.

Some members of the audience felt that
library vendors would respond to a signifi-
cant demand for standards, whatever their
current proprietary interest. Others saw

standards as more problematic than did
Rickerson: screens are the result not just of
design but also of hardware and software
considerations in the solution of a given li-
brary functional problem, so adopting a
standard may be unrealistic. Layers of
standards, however, starting perhaps with
standard terminology in labeling, might be
possible. The draft command language

standard, for example, allows a range of
command names rather than specifying a

particular command; similar flexibility
might apply to screen guidelines.
Further discussion pointed out that us-

ers, when queried about screens, respond
based on their current system experience; so
surveys of screen preferences might not lead
to general guidelines for good design. Some
attendees felt that the library user popula-
tion is so heterogeneous that a spectrum of
standards for different types of users,
rather than a single design standard, might
be necessary.

SCREEN DESIGN FOR
THE SAVVY CONSUMER

Joan Frye Williams (director of Client
Services, Inlex) surveyed screen design
from the point of view of system pur-
chasers. Library systems are, after all, pur-
chased one way or another—systems devel-
oped in-house must be "purchased" by
governing boards since the boards must be
sold on the idea of developing a system.
Sales choices tend to be made on the basis of

price, vendor reliability, and (very) de-
tailed functionality. In such an environ-
ment, good screen design is often not rele-
vant to "selling" a system, so it is not a high
priority with system vendors. Williams
identified elements of the automated sys-
tern sales environment that mitigate
against good screen design and suggested
possible solutions:
• Schizophrenia: Systems are not

bought by their most frequent users and
tend to compromise toward some mythical
"middle ground"; it is important to involve
end users in all phases of a system evalua-
tion.
• Management Overload: Since man-

agers who actually buy library systems
have many other concerns, they often seek
a quick solution by surveying standard li-

brary journals and by hiring consultants,
few of whom are versed in or concerned
about screen design. Perhaps an aggressive
publishing effort in journals like American
Libraries and Library Journal (rather than
Information Technology and Libraries\) is

needed to summarize the benefits of atten-
tion to good screen design.
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• Verbal Bias: Librarians tend to be
more comfortable with words than num-

bers and more comfortable with numbers
than with visuals. Only individual work to-
ward developing a more visual orientation
may help here.
• Parochialism: Librarians tend to dis-

count research from other fields. A better
approach might be to welcome and pay at-
tention to such research and to be more

open-minded about its applicability in a li-
brary environment.
• Orientation to Detail: Library educa-

tion certainly encourages specificity and at-
tention to detail, which may encourage li-
brarians to favor detailed, cluttered
screens. Perhaps a boilerplate specification
sheet on screen design would help.
• RFPs: The RFP drives library system

sales, and it is almost never innovative but
derived from previous RFPs. Since librari-
ans are most familiar and comfortable with

describing the functionality of a system,
functionality consumes the vast majority of
RFPs and screen design rarely gets more

than cursory treatment. Again, a boiler-
plate specification that could be easily cop-
ied might result in a more prominent place
for screen design in the sales process.
• Ignorance and Fear: Those who make

purchase decisions often do not really un-

derstand technical issues and fear failure,
since many horror stories point to jobs lost
over automation decisions. Vendor re-

search, even when valid, is often viewed as

a marketing ploy. Such an environment

hardly encourages innovative decision

making, so perhaps the field should foster
and spread good news to balance the bad.
Preconference registrants agreed that

screen design is an insignificant part of the
RFPs that drive the development and sales of
library systems. Further, RFPs tend toward
the quantitative, aiming for more features,
not better-designed features. Perhaps the
better RFP is the less-detailed one, satisfying
the funding authority but allowing maxi-
mum flexibility for the library buyer to shop
for the most appropriate system.

MANAGEMENT ISSUES
IN SCREEN DESIGN

John Kupersmith (assistant for Com

puter Based Information Services, General
Libraries, University of Texas at Austin)
viewed screen design as integral to systems
design. He argued that screen design ques-
tions are best considered in the context of
the whole system and are, in fact, amena-
ble to group process. A good screen design
group has competencies in design, the
structure of the application database,
hardware/software constraints, and nego-
tiation with vendors. The group should be
in a position to make or influence sys-
temwide decisions, should be quite familiar
with the characteristics and needs of system
users, and should be able both to lobby for
the system (especially among library staff)
and to obtain feedback from staff and from
library users.

Kupersmith recommended a straightfor-
ward methodology. Start first with the sim-
plest screen, test it, and redesign as neces-

sary. Move on to the most similar screen;
design and test it; then move to the next

most similar, and so on. At various points in
the design process, it will be likely that test-
ing suggests changes to the original, most
simple design, so allow as much flexibility
as is feasible. To aid flexibility, take advan-
tage of software for screen mapping, word
processing templates, and electronic mail.
Despite Kupersmith's strong bias for

group design, some attendees felt that a

committee will invariably design a camel
rather than a horse. Work done by an indi-
vidual designer, followed by group review,
may avoid compromise decisions and speed
the design process.

DESIGN ISSUES IN
SCREENS FOR CREATING
BIBLIOGRAPHIC DATA

Lennie Stovell (library systems analyst,
Research Libraries Group) discussed the

design of screens for the input of biblio-
graphic data in the context of Galitz' guide-
lines for data entry screens. She noted that

input is likely to be done by trained, nondis-
cretionary users but that a source document
may well not exist. The card catalog or

MARC is not really intended as a source

document, and for original cataloging, no
document at all will exist. Thus designers of
screens for bibliographic input cannot as-
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sume the existence of a standard source doc-
ument. Nonetheless, MARC has virtually
become a source document, with MARC
tags acting as captions or labels for fields,
and experienced users can recognize MARC
tags quickly. In practice, if a source docu-
ment exists, it will be a worksheet designed
by the library to fit the system screen, the
reverse of the situation for which Galitz
suggested guidelines!
Stovell felt that bibliographic applica-

tions do have peculiarities that complicate
design. Bibliographic data is indeed very
unpredictable—variable in both the num-

ber and length of data elements—and it is
difficult to set a legitimate maximum field
length in most cases. The nature of the data
makes it difficult to know the width and
number of columns sufficient for data en-

try. This may have encouraged designers to
develop more complex screen arrange-
ments than in other applications.
Stovell concluded that Galitz' guidelines

could be of some help in a library applica-
tion as long as the peculiarities of the data
were kept in mind. MARC tags do provide
logical groupings in a way that Galitz rec-

ommended, since similar tags tend to have
similar meanings. Designers might profit-
ably work to exploit these groupings and to
pay more attention to columnar spacing,
which Galitz suggests can help decrease
complexity and increase the visual appeal
of screens.

INSTITUTE WRAP-UP

Small group discussions, designed to al-
low attendees to critique sample screens in
the context of the previous presentations,
followed Stovell's presentation. Christine
Borgman (Graduate School of Library Sci-
ence, UCLA) summarized the discussion
for the group as a whole and brought the
program to a close.
Borgman first offered comments on Ga-

litz presentation the previous day. Galitz,
she felt, centered on command language
screens and spent little time on direct ma-
nipulation (use of icons), an increasingly
popular form of interface. He also limited
discussion to the traditional twenty-four-
by-eighty alphanumeric display screen, de-
spite increasing use of more graphic dis-
plays. His approach to complex problems
was at times rather matter-of-fact. A study

pointing to one design solution is often
countered by a second study in another en-
vironment; and since many studies center
on a single application, generalizing about
results may be hazardous. Galitz' conclu-
sions, too, can conflict with one another
rather quickly when applied to a real de-
sign problem; it would be helpful to have a

sense of the priority of his suggestions. Like
Stovell, Borgman viewed library data as

lengthy and unpredictable, and she cau-

tioned that Galitz' findings tended to result
from research based on relatively short,
fixed-length data in insurance and airline
applications. It is legitimate to question to

what degree such guidelines are useful in
the library environment, especially since
Galitz announced a bias toward the expert
user, and libraries tend to have a constant
stream of novice users who are unlikely ever
to become experts. Nonetheless, Borgman
agreed that Galitz put considerable effort
and thought into his work and that his sug-
gestions are at least as valuable as any other
published guidelines.
Borgman indicated that small group dis-

cussions had shown considerable consis-
tency in pointing to areas of concern. Typi-
cal questions included the following:
• What knowledge of user behavior can

we apply to designing displays?
• How can we best evaluate the effec-

tiveness of displays?
• How can we design effective displays

but still allow flexibility to incorporate such
new technologies as high-resolution graph-
ics, enhanced ability to use color, and inter-
faces that bypass keyboard interaction?
• How will new kinds of software like

hypertext and expert systems influence
screen design and information retrieval?
Borgman added that library school stu-

dents, when asked to evaluate library sys-
tern displays, asked similar questions. She
concluded by posing some questions for fu-
ture ALA groups to consider:
• If standards are developed, will they

simply mirror the concerns of the most vo-

cal groups?
• In a highly specific application, such

as cataloging, why not use jargon?
• Should users themselves decide how

displays are organized?
• How does one know what is really

needed on a given display? ■■
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Twenty Years Ago in JOLA

Several recent articles have reported on methods and related costs to convert library
bibliographic information to machine readable form. Chapin compared keypunch-
ing, paper tape, and optical character recognition. Keypunching was also described
by Hammer and Black. Buckland described paper tape conversion, and Johns
Hopkins University reported on optical character recognition. Online computer ter-
minals have been proposed, but have hitherto not been tried in a large library.

Frederick M. Balfour, "Conversion of Bibliographic Information
to Machine Beadable Form Using On-line Computer Terminals,"

JOLA 1, no.4:217 (Dec. 1968).
Contributed by Michael Gorman.

New from the

Preservation of Library Materials Section (PLMS) of the Resources
and Technical Services Division, American Library Association

Preservation Education Directory 1988 ed. Compiled bv Susan G.

Swartzburg, Rutgers University, for the PLMS Education Committee.

$5.00 32p. ISBN 0-8389-7225-X
• a list of the accredited library schools offering courses on the preservation
and conservation of library and archival materials

• an essential reference tool for anyone interested in pursuing formal library
preservation training
• provides information on conservation programs in North America and

other organizations that provide training in preservation & conservation.

A Core Collection in Preservation. Compiled by Lisa L. Fox, SOLINET,
for the PLMS Education Committee. $5.00 24p. ISBN 0-8389-7224-1

• annotated bibliography of books, reports, periodicals, and articles cover-

ing the entire spectrum of library and archival preservation
• a working resource for administrators, librarians, archivists, curators,

conservators, and others working to preserve our documentary heritage.

Order from RTSD Publications, 50 East Huron Street, Chicago, IL 60611.
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News and Announcements

Barbara E. Markuson Wins
LITA/Gaylord Award

Barbara E. Markuson, executive director
of the Indiana Cooperative Library Ser-
vices Authority (INCOLSA), is the recipi-
ent of the 1988 Library and Information
Technology Association (LITA)/Gaylord
Award for Achievement in Library and In-
formation Technology.
The $1,000 cash award and citation rec-

ognizing achievement in library and infor-
mation technology are donated by Gaylord
Brothers of Syracuse, N.Y. Administered
by the LITA/Gaylord Award Committee,
the award is given in recognition of distin-
guished leadership, notable development
of application of technology, or superior
accomplishment in research, education, or
original contribution to literature in the
field.
The 1988 award was presented in recog-

nition of Markuson's leadership in shaping
the development of library automation and

development over the past two decades.
"Barbara Markuson combines a strong

commitment to library cooperation with a

clear and unambiguous understanding of
the role automation must play in develop-
ing a nationwide system of library resource
sharing," said Louella Wetherbee, chair of
the LITA/Gaylord Award Committee.
"From her early participation in the Li-

brary of Congress' MARC format develop-
ment to her current leadership role as a net-

work director, Barbara Markuson has
never lost sight of the fact that networking
proceeds from the bottom-up and not the

top-down. She has led scores of libraries

through the arduous process of linking au-

tomation with networking to enhance local
access.

"By her dedication, scholarship, and

professionalism, Markuson plays a key role
'n the nation's network," said Wetherbee.

The award was presented by LITA Presi-
dent William Gray Potter and Stephan
Hofflich, vice-president and general man-
ager of Gaylord Information Systems, at
the LITA President's Program during the
American Library Association's Annual
Conference in New Orleans. ■■

LC Contributing Authority
Records through Linked
Systems Project
On May 13, 1988, the Library of Con-

gress (LC) Serial Record Division began
contributing new and changed authority
records to the OCLC authority file using
OCLC's Linked Systems Project (LSP) au-
thorities implementation.
Records created or changed by the divi-

sion are related to LC's CONSER catalog-
ing activities and can be identified by the
National Union Catalog symbol DLC-S in
field 040 of the authority record.
With the addition of LC, four

OCLC/National Coordinated Cataloging
Operations (NACO) institutions are now

creating or changing authority records in
the OCLC authority file. They include In-
diana University Libraries; the Slavic and
East European Library at the University of
Illinois, Urbana-Champaign; and OCLC's
online data quality control section. The
new or edited records are transmitted on-

line to LC.
The LSP involves computer-to-computer

links between the Library of Congress, Re-
search Library Information Network
(RLIN), and OCLC. The National Coordi-
nated Cataloging Operations Program
(formerly the Name Authority Cooperative
Project) is the initial phase of the applica-
tions component of LSP. The program will
eventually include transfer of biblio-
graphic information between net-
works. ■■
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Personal Bibliographic
Software Announces
Pro-Cite 1.4

Personal Bibliographic Software (PBS)
has announced the release of Pro-Cite ver-
sion 1.4 for IBM personal computers and
compatibles. Pro-Cite is a database man-

agement system designed to manage refer-
ences and format bibliographies automati-
cally.
Pro-Cite 1.4 offers users many options

for building a personal database. The pro-
gram includes twenty predefined work
forms such as journal, book, and disserta-
tion and six forms users can design for spe-
cific needs. After a form has been chosen,
users can enter information or, using
Biblio-Links, automatically transfer rec-
ords retrieved from an online database into
Pro-Cite, where records can be searched,
sorted, edited, indexed, and formatted into
citations according to any bibliographic
style.
This version ofPro-Cite offers many new

features that make the program more ver-

satile and efficient. These new features in-
elude the removal of copy protection and a

rewritten, comprehensive manual. Pro-
Cite 1.4 includes special medical and
chemical disks containing sample scientific
databases, NLM and ACS journal author-
ity lists, and punctuation files containing
dates, names, and updated stylesheets for
biomedical and chemical journals. Other
features include improved support for
ANSI standard format of printing and the
ability to limit the "find and replace" fea-
ture to specific fields for handling complex
changes to the database. Users can also
model new work forms after existing ones.

Pro-Cite automatically formats bibliog-
raphies according to many standard punc-
tuation styles. Punctuation for ANSI, APA,
MLA, Science magazine, and more than
twenty other formats are included. The
program also helps users modify existing
punctuation files or design their own.
Other PBS products for IBM personal

computers and compatibles include Pro-
Search, a specialized front-end search aid
program for easy searchingof BRS andDia-
log online database services, and Biblio-
Links to BRS, Dialog, MEDLARS, US-
MARC, STN, OCLC, and RLIN. Pro-Cite
and Biblio-Links to BRS, Dialog, and

MEDLARS are also available for the Mac-
intosh.
Pro-Cite 1.4 is available for $395. Up-

grades to Pro-Cite 1.4 from 1.2 (or lower)
are $95, and upgrades from Pro-Cite 1.3
are $45. Free customer support and a

thirty-day return policy are available for
all PBS products. ■■

National Newspaper Index
Available on CD-ROM

Information Access Company has begun
delivering its widely used National News-
paper Index (NNI) on InfoTrac (CD-ROM
format). Several thousand public and aca-

demic libraries currently offer NNI to their
patrons in a microfilm format.
National Newspaper Index provides

three years plus the current year of indexing
to the Wall Street Journal, New York
Times, Washington Post, Los Angeles
Times, and Christian Science Monitor. All

indexing is done by Information Access

Company indexers and editors, which
results in consistent subject headings and
language throughout the database. ■■

Nominations Sought for
Second NCLIS Recognition Award

The U.S. National Commission on Li-
braries and Information Science (NCLIS)
requests nominations for the second year of
an annual award to honor initiative in im-

proving and promoting the nation's library
and information services. The award, es-

tablished in 1987, recognizes the best initia-
tive taken by an individual or nongovern-
mental, nonlibrary organization in

improving and promoting library and in-
formation services in the previous calendar
year. The second NCLIS Recognition
Award will be presented in Washington,
D.C., in spring 1989.
NCLIS is a permanent, independent

agency of the federal government estab-
lished by Public Law 91-345 in 1970 to ad-
vise both Congress and the president on li-
brary and information service needs of the
nation.
Nominees for the NCLIS award must be

American citizens or nongovernmental,
nonlibrary organizations, including busi-
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nesses, trade unions, charitable institu-
tions, and voluntary associations or groups.
The initiative that improved or promoted
library and information services must have
been performed within the United States or
its territories.
Nomination forms and additional infor-

mation are available from Recognition
Awards, U.S. National Commission on Li-
braries and Information Science, 111118th
St., NW, Ste. 310, Washington, D.C.
20036. The closing date for submission of
entries is January 13, 1989. ■■

OCLC Acquires Forest Press,
Publisher of Dewey
Decimal Classification

OCLC Online Computer Library Cen-
ter has acquired the rights to the Dewey
Decimal Classification (DDC) system and
the assets of its publisher, Forest Press ofAl-
bany, N.Y., from the Lake Placid Educa-
tion Foundation.
The DDC is the world's most widely used

classification system for library materials.
An estimated 200,000 libraries in more

than 135 countries use DDC in English or

one of its thirty foreign-language transla-
tions.
Melvil Dewey created his innovative

classification system in 1873 and first pub-
lished it in 1876. He established Forest Press
in 1911 to edit, publish, and distribute the
classification. Since then, the DDC system
has been continuously revised and ex-

panded through numerous editions to keep
pace with the ever-expanding realm of hu-
man knowledge.
OCLC will explore publishing electronic

versions of the DDC, as well as continuing
the ongoing revision and publication in

print form, and Forest Press offices will re-
main in Albany, N.Y. ■■

100th Installation of NOTIS

NOTIS Systems has announced the 100th
installation of its library automation soft-
ware package, at Indiana University. The
system was installed on an IBM model 3084
in a shared environment.
Indiana University Libraries have a col-

lection of more than 4.6 million volumes in
a system of more than thirty libraries on

nine campuses statewide. A prototype cata-
log has been loaded with approximately 1
million records.
Indiana University becomes the 83d aca-

demic institution to join the growing
NOTIS-user family that includes corpo-
rate, special, and public libraries of all sizes
throughout North and South America.
Indiana University is also the 12th

NOTIS System installation for 1988. ■■

CLSI Now Providing UNIX-based
Systems to Small Libraries

CLSI has announced the Series 1050 Sys-
tern, developed to meet the needs of small
libraries with limited budgets. The 1050

System's industry-standard UNIX operat-
ing system, using CLSI's tested, full-
function application software, provides the
same capability as CLSI's LIBS 100 Sys-
terns for large libraries. The 1050 is an au-

tomation system for libraries needing up to
twenty-four terminals and with approxi-
mately 100,000 or fewer titles.
The system operates on an Altos 2000

computer, manufactured by Altos Com-

puter Systems in San Jose, California. The
basic software package for the CLSI 1050

System provides modules for database
management, cataloging, circulation con-

trol, and can include the online public ac-

cess catalog, CL-CAT. Optional modules
are available for the automation of acquisi-
tions, networking, serials control, and re-

serve book room.
The 1050 System is under two feet high,

eight inches wide, weighs less than seventy
pounds, and can operate in a regular office
environment. Small libraries can automate
for less than $40,000, depending on the
software modules chosen, the number of
terminals needed, and the size of their col-
lections.

Lease programs for CLSI's Series 1050

System are also available. ■■

Yale Signs with Blackwell
North America for
Authority Control

The Yale University Library has signed a

contract with Blackwell North America un-
der which Blackwell will apply authority
control to Yale's MARC file of approxi-
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mately 780,000 records in preparation for
loading the records into the library's online
public access catalog. Blackwell delivered
the library's edited bibliographic file and
related authority records in August 1988,
whereupon they were loaded into the li-
brary's NOTIS system.
Blackwell North America specializes in

the supply of North American books and
bibliographic support services worldwide.
The technical services division of Blackwell
is a pioneer in the area of automated au-

thority control. Blackwell's service pro-
vides up-to-date Library of Congress au-

thority control for names, series, uniform
titles, and subjects in MARC records. In ad-
dition, library-specific LC authority files
are provided for use as cross-references in
online catalogs. ■■

Gaylord Introduces SuperCAT

Gaylord Information Systems (GIS) has
announced SuperCAT: The Cataloger's
Powerstation. SuperCAT is a CD-based,
stand-alone cataloging workstation incor-

porating all the features of the GIS Spec-
trum 400 product, with a number of addi-
tions.
Version 3.0 of SuperCAT includes LC

MARC English—all bibliographic for-
mats—on two compact discs, with an op-
tional third disc containing all formats of
LC MARC foreign. It has the COMPARE
feature, which compares similar or related
records and highlights differences—the
user chooses the most appropriate record.

Other features include
• cataloging session statistics;
• user-defined "power keys" to reduce

repetitive command entry;
• new books list generation;
• volume and copy number generation,

including broken sets; and
• enhanced output flexibility.
These add to such standard GIS catalog-

ing features as format-specific templates
for original cataloging, color monitor sup-
port, professional documentation, and a

MARC/BISAC link to create a BISAC-
format order from a MARC record.
For a free demo diskette and quick refer-

ence card, write to GIS SuperCAT, P.O.
Box 4901, Syracuse, N.Y. 13221-4901; or
call, toll-free, 1-800-345-5330. ■■

OCLC Demonstrates Apple
Macintosh-compatible Version of
its Search CD450
Reference Products

OCLC is testing a prototype version of its
Search CD450 CD-ROM reference system
designed for operation with the Apple Mac-
intosh personal computer. The prototype
was demonstrated at the Annual Confer-
ence of the American Library Association
in New Orleans. The new Macintosh-
compatible version takes advantage of
icons and menus, producing simplified in-

tuitive searching for both experienced and
novice searchers.
The Macintosh-compatible version of

Search CD450, which will be available in

Twenty Years Ago in JOLA

Historically, compression techniques for word coding have been designed for both
encoding and use by humans. [This article] . . .described. . . some codes requiring
computers for practical encoding usable by humans. As files grow larger and direc-
tory code generation becomes more demanding, it is likely that alphanumeric con-
cessions to human readers will be eliminated in favor of more efficient use of the
code space. The codes presented here, however, appear quite useful for many
present applications in information retrieval.

William R. Nugent, "Compression Word Coding Techniques for
Information Retrieval," JOLA 1, no.4:260 (Dec. 1968).

Contributed by Michael Gorman.
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late fall 1988, will work with all reference
databases offered in the OCLC Search
CD450 product line, currently numbering
fourteen.
The Search CD450 CD-ROM reference

system currently is available for use only on
IBM compatibles.
Order forms and pricing information for

the Search CD450 System and the Mac-

intosh-compatible version are available
from OCLC participating network offices
or the OCLC Electronic Publishing and In-
formation Delivery Division through toll-
free numbers: 1-800-848-5878, in Canada
1-800-533-8201. In Europe contact the
OCLC Europe office in Birmingham, En-
gland: 021 236 3224. ■■

Eyring Announces Impression

Eyring has announced the availability of
a new automated product for libraries
called Impression. This product is designed

to store images in a cost-effective and com-

pact manner.
Impression is a PC-based, stand-alone

document archival and retrieval system,
providing online patron access to valuable
materials without the disadvantages of ex-
cess handling of fragile originals. The sys-
tem uses conventional magnetic media on

IBM PCs or compatibles. The storage ca-

pacity is more than 1,000 five-by-seven im-
ages on twenty megabytes of hard disk. The
images can also be accompanied by text en-
tered by the library or archives and is
searchable by multiple search keys deter-
mined by the library.
Potential library applications include the

storage and retrieval of images like photo-
graphs, historical records, manuscripts,
maps, schematics, etc. The product was
originally developed to store instructions
and technical diagrams for the aerospace
industry. ■■

Statement of Ownership and Management

Information Technology and Libraries is published quarterly by the American Library Association, 50 E. Huron St., Chicago,
IL 60611. Annual subscription price, $17.50. American Library Association, owner; William Gray Potter, editor. Second-
class postage paid at Chicago, Illinois. Printed in U.S.A. As a nonprofit organization authorized to mail at special rates (Sec-
tion 423.12, Domestic Mail Manual), the purpose, function, and nonprofit status of this organization and the exempt status for
federal income tax purposes have not changed during the preceding twelve months.

Extent and Nature of Circulation

( Average" figures denote the average number of copies printed each issue during the preceding twelve months; "Actual
figures denote actual number of copies of single issue published nearest to filing date—the June 1988 issue.) Total number of
copies printed: Average, 7,194; Actual, 8,500. Paid and/or requested circulation: not applicable (i.e., no sales through dealers
and carriers, street vendors and counter sales). Mail subscriptions: Average, 6,357; Actual, 6,497. Total paid and/or requested
circulation: Average, 6,357; Actual, 6,497. Free distribution by mail, carrier or other means, samples, complimentary, and
otherfree copies: Average, 165; Actual, 140. Total distribution: Average, 6,522; Actual, 6,637. Copies not distributed: office
use, left over, unaccounted, spoiled after printing: Average, 672; Actual, 1,863. Returns from news agents: not applicable.
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Recent Publications

Book Reviews

Desmarais, Norman. Acquisitions Systems
for Libraries. The Essential Guide to the
Library IBM PC Series, V.ll. Westport,
Conn.: Meckler, 1988. 246p. spiral-
bound, $29.95 (ISBN 0-88736-185-4).
Computer software packages designed to

assist in automating technical service tasks
continue to grow in number; and the acqui-
sitions process is no exception. Many ven-

dors offer online assistance in ordering and

claiming. Also, database management
packages are becoming increasingly trust-

worthy in the area of automating acquisi-
tions. The possibility of bringing all phases
of acquisitions activity together in one sys-
tern, however, is still an attractive ideal.

Large integrated library systems offer

many services to their users, and PC sys-
tems are in the process of matching these
services. PC systems developed for acquisi-
tions are analyzed in this work.
Ten commercially available acquisitions

systems are described and compared by
Desmarais in this volume. These acquisi-
tions systems perform fund accounting as

well as standard acquisitions tasks using an
IBM PC/XT/AT or compatibles.
The first chapter covers issues important

in planning an automation project or in re-

organizing an entire acquisitions process.
Issues covered are ordering, fund account-

ing, receiving/paying, claims, inquiry,
management, reports, interfaces, screen

displays, and costs. Each issue is discussed
clearly, and questions applicable to auto-

mating a particular task are presented. The
chapter closes with a checklist of features
for each issue.

Chapters two through eleven present the
acquisitions systems Desmarais has chosen
to analyze. The specific features of each
system are identified in flush-left italic

headings. Then, whenever possible, these
features are arranged by the issues dis

cussed in chapter one, allowing the reader
to remain constantly aware of the questions
that need to be answered before success-

fully applying the system to acquisitions
tasks in a particular library.
Each system is presented according to its

own structure; therefore, the chapters are

different in organization as well as in text.
One chapter may begin with an explana-
tion of the ordering capabilities of a system,
while the next may begin with fund ac-

counting or management. The strength of
this organization is that each system is pre-
sented independently from the others,
making the reader aware of exactly how the
producers expect the system to react to the
acqusitions process. The weakness of the
organization is that the reader is given only
the producer's viewpoint. There are no ex-

amples from Desmarais verifying that a

function works as described or that the sys-
tern performed well during a specific test.
The chapters covering the systems al-

ways include the specifications for the sys-
tern, the price, and the producer. Desma-
rais also provides the reader with examples
of screen displays and reports for eight of
the systems presented.
Chapter twelve presents five electronic

ordering systems developed by vendors.
These systems are presented briefly, giving
the order procedure followed by whatever
features distinguish the system. The specifi-
cations for each system are at the end of the
chapter. As these systems do not offer a

complete list of acquisitions functions, they
are not studied as completely as those in

chapters two through eleven.

Chapter thirteen is a conspectus in which
Desmarais compares the features offered in
chapters two through eleven. He uses the is-
sues discussed in chapter one to organize
this chapter. The last three pages contain a

chart in which the features of each system
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are plotted against the checklist of features
from chapter one. If the reader is using the
volume to assist in the purchase of soft-
ware, the chart assists in keeping track of
the systems that meet the specifications de-
sired. For instance, if the reader is unable
to remember which systems override de-
fault claims, the chart makes it clear that
four of the systems will provide this feature.
In his conclusion Desmarais discusses

possible future developments in acquisi-
tions systems. CD-ROM drives, the BISAC
standards, and the impact of these technol-
ogies are included within this section.
The index is disappointing. The terms

listed appear to represent only the material
from the vendors. There are only four see
references and no see also references. The
checklist of features (83 terms) used in

chapter one and the conspectus contain
many of the terms I looked for in the index.
Only nine are carried there, and many ap-
pear as related terms. For instance, "auto-
matic transfer to new fiscal year" is not in
the index. The index entry is " 'fiscal year
changeover' see 'year-end procedure.'

"

As the title of the series suggests, this vol-
ume is a guide, and I recommend it for per-
sonal collections and libraries beginning to
investigate the automation of acquisitions
procedures. I would hesitate to consider it a
necessity for library technology collections
because information about the systems
changes quickly and the format, in my
opinion, is not conducive to the study of
acquisitions.—Carol M. Kelley, Texas
Tech University Libraries, Lubbock. ■■

Developing Microcomputer Work Areas in
Academic Libraries. Ed. by Jeannine
Uppgard. Small Computers in Libraries,
no.5. Westport, Conn.: Meckler, 1988.
124p. $37.50 (ISBN 0-88736-233-8).
According to a variety of recent manage-

ment studies, organizations typically fol-
low four phases of development as they in-
troduce and assimilate new technology
(see, for example, F. W. McFarlan, and K.
L. McKenney's book, Corporate Informa-
tion Systems Management, Irwin, 1983).
First, they identify the technology and
make an initial investment. Second, success
at the early stage leads to increased interest,

a rapid and substantial additional invest-
ment, and widespread experimentation
throughout the organization in the applica-
tion of the technology. Third, as the tech-
nology and its use become better known,
management begins carefully to weigh
costs, identify areas of waste and ineffi-
ciency, and exert fiscal and other controls
to ensure that the application of the tech-
nology meets the overall goals and priori-
ties of the organization. Finally, as the
technology matures, its use becomes rou-

tinized and fully integrated within the or-

ganization and the stage is set for the intro-
duction of new or related technology.
Developing Microcomputer Work Areas

in Academic Libraries presents five case

studies that illustrate important aspects of
the first two stages—initial investment and
then proliferation and experimentation—
in the development of microcomputer tech-
nology for patron access and use in aca-

demic libraries. The studies are drawn
from five state institutions: University of
Wisconsin-Parkside, State University of
New York at Geneseo, Raymond Walters
College at the University of Cincinnati,
California Polytechnic State University,
and Rhode Island College. A concluding es-

say by Peggy Seiden of Carnegie-Mellon
University provides a concise, cogent, and
thorough analysis of the concerns that li-

brary managers—like those writing the
case studies—need to address as they take
more thorough control of the microcom-

puter technology and ply it to meet overall
library goals and priorities.
The case studies in this volume present a

wide, yet familiar range of variation in the

pace of and responsibility for the develop-
ment of public microcomputer clusters.
The leading-edge libraries in the group
(Wisconsin, SUNY) followed their initial
investments in microcomputers with a

rapid development of the public clusters as

early as 1982. These libraries, however,
displayed much uncertainty about the con-
tribution of the clusters to the mission of the
wider organization. In the extreme case

(SUNY), the library held little responsibil-
ity for the cluster, which developed under
the auspices of the campus academic com-

puting department and was located in the

library for reasons of convenience and secu-
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rity. Librarians in this case worried about
being cast in the role of microcomputer
support specialists and devoted much at-
tention to the efficient circulation of soft-
ware used in the cluster. In the Wisconsin
case, the public cluster emerged initially as

a work area for students and faculty. Later,
it changed to an instructional facility, in
which the library finally began to develop a

program of bibliographic instruction.
The other libraries studied in this volume

(Cincinnati, California, and Rhode Island)
waited to implement the microcomputer
technology and so found themselves as

"close followers" of the leading-edge insti-
tutions. California Polytechnic State Uni-

versity waited longest and installed its labo-
ratory during 1986. These libraries all
assumed responsibility for the microcom-

puter clusters and folded them directly into
the fabric of existing library programs. A
cluster thus serves now as an extension of
the media services department in one case

(Cincinnati), as a component of a curricu-
lum resource center in another (Rhode Is-

land), and, in still another case (Califor-
nia), as a mechanism for meeting the

library's mission to support computer-
aided instruction. In each of these three

cases, a primary concern of the librarians

managing the clusters has been to articulate
principles of hardware and software selec-
tion.

Seiden, in her concluding essay, does not

try to summarize or theorize the experi-
ences described in the case studies. How-
ever, she does provide a valuable, general,
and disciplined conceptual framework for
bringing under library management con-
trol the kinds of microcomputer clusters de-
scribed in this volume. Among the manage-
ment concerns she addresses are the

relationships among the library, the cam-

pus computers center, and the university
administration; the relationships between
the library and the various academic de-

partments; the service objectives of the li-
brary; funding sources and budgeting pro-
cedures; hardware and software acquisi-
tion and maintenance policies; the practice
of cataloging and circulating software; and
staffing and other ongoing ways of support-
ing patron use of the technology.
Developing Microcomputer Work Areas

in Academic Libraries is a slender volume,
and the editor herself has contributed one-

third of the book (forty pages) in the form of
an annotated bibliography of related publi-
cations, a directory of library microcom-
puter installations, and an index. The
book's principal value, however, lies in the
case studies and concluding essay. Together
they help provide a sturdy frame of refer-
ence for those of us, each in our own institu-
tions, who are examining the ways that mi-
crocomputer technology has emerged and
spread and who are now focusing on those
particular ways the technology can best be
harnessed for the benefit of the library and
its patrons.—Donald J. Waters, Yale Uni-
versity Library, New Haven, Connecti-
cut. ■■

Hildreth, Charles R. Library Automation
in North America: A Reassessment of the
Impact of New Technologies on Net-

working. Munich and New York, N.Y.:
Saur, 1987. 196p. $35 (ISBN 3-598-
10735-8).
As a routine selector of professional ma-

terials for a collection supporting a library
science program, I am most interested in

monographs covering the subjects of li-
brary management or automation of li-
brary functions. When I first picked up
Hildreth's book, I was struck with the
rather average (i.e., mediocre) print for-
mat utilized by the publisher. Following
the reading and, in fact, study of the topics
presented, however, I am delighted to ob-
serve that the quality of the content pre-
sented by Hildreth far outstrips the quality
of the printing and format used by the pub-
lisher. Overall, the book is well organized,
factual, timely, and one that I highly rec-

ommend for the desk of every librarian in-

terested in the evolution of library automa-
tion during the past two decades.
While many of us have participated in

the advances made in library automation
and are still engaged in implementation or
planning for future automated applications
in libraries, we seldom have the opportu-
nity to step back and assess where we have
been or reflect upon why events evolved as

they did. Gaining a clearer view of the im-
mediate past can help us project the possi-
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ble directions of library automation for the
next decade. Hildreth's Library Automa-
tion in North America does much to place
the complex world of library automation in
perspective.
The work is divided into three major

parts, each of which provides relevant in-
formation regarding library automation in
North America. Part 1 presents an over-

view of library automation and computer-
based networking in North America. This
section is an excellent capsule history of
events and objectives of automation from
the 1970s through and including the mid-
1980s. This section outlines why users' in-
formation needs have been set aside to ac-

complish the "less complex" issues

surrounding the development of biblio-
graphic records. The concept of a national
network and the reasons for its eventual
failure are discussed. Issues regarding cen-

tralized state or regional library systems
and the loss of control for setting local pri-
orities, plus forces for and against centrali-
zation and commercialization of the net-
work environment, are well detailed. The
author notes that in the migration to a de-
centralized environment

"two trends at least are irreversible: more and
more computer processing power will be brought
within the budget range of all sizes of libraries,
and librarians will increasingly be driven by the
urge toward self determination and control to ex-

ploit locally available technology to solve local
problems."
He notes that the forces for and against cen-
tralized or decentralized systems are lead-
ing to a new pluralistic multilayered li-
brary networking environment. Hildreth
rightly observes that "it is no longer accu-
rate, if it ever was, to hold up OCLC's cen-
tralized star-configured network system of
the early 1980s as the paradigm of library
networks in the U.S." and in "today's com-
petitive mixed library environment, the
utilities no longer dominate in the develop-
ment and distribution of automation prod-
ucts and services."
Part 2 of Hildreth's work provides a cur-

rent assessment of bibliographic utilities
and library networks. The major systems,
participants, and organizational patterns
are discussed. This section presents a profile
of each of the major bibliographic

utilities—OCLC, RLIN, WLN, and
UTLAS—and outlines their organizational
status, governance, and funding patterns.
Composition of membership, program ac-

tivities, products and services, and affilia-
tions through state and local networks are

discussed. Data ownership and use policies
are compared for the four utilities.
Alternatives to the traditional biblio-

graphic utilities are also noted, and the ori-
gins and evolution of regional and state li-

brary networks are outlined. The influence
of state library agencies is also highlighted
in this section.
Part 2 also includes a discussion of cata-

loging and networking support services
available from the commercial sector. Ex-

amples are presented regarding use of local
systems beyond the traditional automation
of local functions to encompass activities
associated with a shared-system environ-
ment whereby local systems become mini-
utilities serving libraries within a discrete

region. Support options for recon are re-

viewed, and it is noted that the four major
utilities no longer stand as the only sources

for recon or traditional cataloging support
services.
The national libraries and the national

programs associated with the Library of

Congress and the National Library of Can-
ada are covered, and the evolution of plan-
ning from a national network to a nation-
wide network is succinctly stated. The

major impacts on library developments of

MARC, the bibliographic services offered
by the Library of Congress, the Network
Advisory Committee, and the Council on
Library Resources are presented.
Part 3 of Hildreth's book emphasizes the

importance and role of automated systems
and services in local libraries. It includes a

review of integrated multifunction library
systems. This section includes a discussion
of market trends, the impact of both turn-

key systems and library-developed systems,
and the potential market strengths for these
systems in the U.S. and Canada. Micro-

computers and the impact of related prod-
ucts in the world of library applications are
noted. This market, though barely five

years old, had achieved placement of over
190,000 microcomputers in American li-

braries by 1985. Finally, public and end-
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user services are reviewed and discussed.
Library Automation in North America is

an important work. It contains a table of
contents and a list of acronyms but is weak-
ened by the lack of an index. It is a book
that will help the reader quickly identify is-
sues related to technology, networking,
and rationales for implementation of sys-
terns in varying library environments.
The fast advancement of technology and

associated issues in this field will mean a

short half-life for any work of this nature;
however, this cannot be avoided. Even if
the work is partially obsolete or dated
within a very short time, it will continue to
provide a relevant and succinct view of
automation-related developments from the
1970s through the mid-1980s. It contains
an excellent bibliography and an appendix,
which compares answers to five fundamen-
tal questions posed to the four major utili-
ties that support library networking in
North America. For those interested in net-

working and library automation, I highly
recommend this work for reading and as a

reference source in your personal
library.—Don L. Tolliver, Kent State Uni-
versity, Ohio. ■■

The Library Microcomputer Environment:
Management Issues. Ed. by Sheila S.
Intner and Jane Anne Hannigan. Phoe-
nix and New York: Oryx, 1988. 258p. pa-
per, $27.50 (ISBN 0-89774-229-X).
Originally intending to publish a collec-

tion of articles on developing, organizing,
and managing a collection of microcom-
puter software, the editors decided to ex-

pand the focus to include several aspects of
what they refer to as the "library micro-
computer environment." After reading the
book, I believe the editors would have been
wise to stick with their original concept.
Those articles that serve that original con-
cept are not only individually excellent but
work together in support of a common pur-
pose. Those articles that were added in pur-
suit of the larger picture detract from the
book as a whole without making a compen-
satory contribution.
The articles are arranged in three parts:
Traditional Considerations: Microcom-
puter Software as a New Material Form for
Libraries." "The Nontraditional Character

of Microcomputer Software," and "Newer

Impacts of Software upon Libraries."
Part 1 begins with Sheila S. Intner's con-

tribution, "Developing Software Collec-
tions." The article is a well-organized and
comprehensive set of questions to be asked
when a library is considering developing a

collection of microcomputer software. The
information in the article is up-to-date and
accurate, and Intner does a good job of con-
veying to the reader the nature of micro-

computer software and the differences be-
tween software and other materials a

library may choose to collect. Many of her
recommendations and suggestions, partic-
ularly the five "short rules for success" with
which she ends the article, represent excel-
lent and appropriate advice for any person
with collection development responsibili-
ties, regardless of the medium under con-
sideration.
The next article, Nancy B. Olson's "His-

tory of Organizing Microcomputer Soft-
ware," describes how rules for descriptive
cataloging are developed and chronicles
the evolution of chapter nine of the Anglo-
American Cataloging Rules, second edi-
tion. While some will probably find it use-
ful and perhaps even interesting to have
these meetings and discussions documented
in this way, I feel the article contributes lit-
tie to the book.
The next article, "Organizing the Collec-

tion: State of the Art" by Jean Weihs, has
the information the previous article lacks.
Weihs provides a readable and interesting
discussion of the key topics relating to orga-
nizing a collection of microcomputer soft-
ware: descriptive cataloging, subject cata-
loging, and storage of the collection. In
each case, she focuses on the issues instead
of the process.
The final article in part 1 is "Collection

Use: Reference Work with Hardware and
Software," by Elizabeth Futas. This article
complements Intner's article in that it is a

comprehensive discussion about using mi-

crocomputer hardware and software to

provide reference service. Futas discusses a

wide range of reference issues as they relate
to the use of microcomputers, including cit-
izen literacy, privacy, fees for use, docu-
ment delivery, and the reference function
itself. The information is timely and inter-

esting, and the topic is thoroughly covered.
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Part 2 gets off to an excellent start with
Patrick R. Dewey's comprehensive and au-

thoritative survey of the review sources for
microcomputer software, "Looking at Re-
view Sources." In addition to providing
notes about specific review sources, Dewey
discusses the use of reviews in making selec-
tion decisions and offers sound advice.
In contrast, Jonathan S. Intner's article,

"Beasts in a Box: How to Choose Micro-

computer Hardware," lacks focus and con-
tains too much jargon and irrelevant infor-
mation. It is incomprehensible to the
uninitiated and of no interest to the knowl-
edgeable.
Perhaps a bit more scholarly in approach

than the book calls for, Pamela Reekes
McKirdy's "Copyright Issues for Micro-

computer Collections" is, nevertheless, an
excellent review of the issue of copyright as
it applies to microcomputer software. Most
of the article is a review of court cases deal-
ing with specific aspects of copyright and
software. Throughout, McKirdy relates the
discussion to other aspects of the copyright
issue as it affects libraries. All in all, this is

one of the best articles in the book. In addi-
tion to a selected bibliography, McKirdy
provides a case table for the cases cited in
the text.
The next two articles deal with specific

software packages, and, while interesting
and well written, they seem out of place in
this book. "The UNIX Environment and Its
Contribution to Management," by John A.
Scigliano and Barry A. Centini, is well
done. The authors manage to communicate
not only the essential facts about UNIX but
some of its aura as well. James D. Anderson
uses his article, "Information Organization
Based on Textual Analysis (IOTA): Instruc-
tional Programs for Database Design," to
describe the intriguing IOTA software.
IOTA is a microcomputer program de-

signed to help people learn about database

design and related issues. The article is not

only useful for learning about IOTA but
also serves as a decent miniintroduction to

the subject of database design.
Part 3 begins with a puzzling article by

Roger B. Wyatt, "CD-ROM and Satellite

Linkages within the Context of Technolog-
ical Change." The article attempts to deal
with two unrelated "subtechnologies" and
does justice to neither. Wyatt is clearly

knowledgeable, but the article just does not
work.
Much more relevant is Marlyn Kemper's

"Local Area Networking: The Manage-
ment Problem." This article offers accurate
information and clear, positive recommen-
dations about what can be a mysterious and
confusing subject for those unfamiliar with
LANs.

Jane Anne Hannigan's "An Expanded
Managerial Role in a Microcomputer Envi-
ronment" should be the first article in the
book. Clear and authoritative, it is an ex-

cellent introduction to most of the issue that
other articles discuss in more detail.
The last article in the book, Kay E. Van-

dergrift's "Management Problems of Docu-
mentation, Tutorials, and the Training
Process," is a thorough overview of a sub-

ject that too often receives only lip service.
Well written and interesting, it is full of
useful insights and solid recommendations.
The afterword by Harold Borko, "Infor-

mation Technology—A Look Toward the
Future," though somewhat superficial, of-
fers several interesting observations con-

cerning the future of computer technology
and libraries.
The index, compiled by Linda Webster,

is unfortunately rather inconsistent and in-
complete. Apparently, each article was in-
dexed separately and then the entries were
interfiled. Consequently, the index does
not allow one to pursue a specific topic
through all of the articles.
The majority of the articles are insightful

and well written, but the book as a whole
suffers from a lack of editorial direction. A
minor, but telling, example of this lack is
the fact that, although most of the articles
include references and bibliographies, the
format of the citations varies from article to
article. I recommend purchase of this book
by any library considering developing a

collection of microcomputer software.—
George Rickerson, University of Missouri,
Columbia. ■■

Strickland-Hodge, Barry, Barbara Allan,
and Brian Livesey. Information Tech-

nology and Health Care. Brookfield,
Vt.: Gower, 1988. 202p. $50.50 (ISBN0-
566-05190-7).
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This descriptive work is comprised of fif-
teen chapters divided into three main sec-

tions: Medical Information and Its Users,
The Software, and The Hardware. The au-
thors, Barry Strickland-Hodge, Barbara
Allan, and Brian Livesey, are all experi-
enced writers in the field of information

technology and have done an excellent job
of conveying their expertise to the reader.
The first part of the book is a bit tedious

for those unfamiliar with England's struc-
tured health care system. The flow of infor-
mation in the National Health Service

(NHS) is described, as is the way in which
technology can improve this transmission
of information to both health providers and
consumers. All readers, however, should be
able to find some similarities between the
NHS and their own individual setting.
Further discussion in part 1 revolves

around the various types of information us-

ers and the kind of information each re-

quires. As outlined by several reports men-
tioned in the book, the use of computer
technology to provide relevant information
should lead directly to improvements in di-
agnosis, patient care, and preventive medi-
cine.
It is encouraging to see that a full chapter

is devoted to the major group of people
needing health information—the patient.
This is of particular interest since patient
education is a timely and important topic.
In an ideal system information would be

readily available at a number of access
points (doctor's office, pharmacy, library,
etc.), and informed patients could assume

an active role in their own health care. Re-
alistically speaking, provision of informa-
tion to the patient does not occur in a con-

sistent manner. Since the flow of
information to the patient has not im-
proved greatly over the years, the authors
stress the need to employ available technol-
ogy to aid in this endeavor. Examples of
technology already in place to help the in-
dividual are provided.
Sections 2 and 3 will prove especially use-

ful to the person considering the purchase
of computer equipment or to one who al-
ready has access to a machine but little or

no background knowledge of the intricacies
of software and hardware.

Section 2 begins with a simple explana-
tion of what software is and the two kinds

needed—operating software and applica-
tions programs. Further consideration is

given to software relevant to medical appli-
cations, including generalized software

packages; numerical, learning, and expert
software; and specialist packages.
A clear and concise overview presents in-

formation on what the various applications
packages will do, what is available, the fea-
tures contained in each, and the applica-
tions that can be made of the package. In
addition, guidelines are given for what to
consider when buying a package.
The real strength of the volume lies in

section 3, which describes computer hard-
ware and what it does in understandable
terms—not an easy task. The authors in-

eluded this practical section to enable
readers to describe any hardware prob-
lems in appropriate terms, saving both
time and money. Rest assured that sooner
or later (emphasis on sooner) a problem
will develop with the hardware. When a

breakdown occurs, it is imperative to ac-

curately describe the difficulty to the in-

ternal or external computer expert. Cor-
rect terminology is the greatest ally one

can have in communicating problems to

these people.
This valuable part, beginning with a fas-

cinating account of the development of
computers, bears reading and rereading.
Answers are given for everything you ever

wanted to know about computers but were
afraid to ask. ASCII coding, the CPU,
RAM, ROM, and magnetic and floppy
disks are but a few of the topics covered.
Tables comparing the three types of com-

puters and storage capacities of 5V4-inch

floppy disks are helpful.
The main criticism of the volume is its

high cost (the discovery of a blank page was
especially disconcerting considering the

price). In these times of shrinking budgets,
it is difficult to recommend the purchase of
this work when so much of the information
can be found elsewhere; however, since the
book includes some history of the NHS as

well as information technology, it could be

a useful addition to a university health li-

brary collection.—Linda Ordogh, Health
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Sciences Library, McGill University, Mon-
treal, Canada. ■■

Software Reviews

The Searcher's Toolkit. Personal Biblio-

graphic Software, Inc., P. O. Box 4250,
Ann Arbor MI 48106.

Hardware/Software Requirements: Biblio-
Links: are the same requirements as Pro-

Cite, below. Pro-Search: IBM PC with
two double-sided disk drives. IBM XT or

AT with one double-sided disk drive and
one fixed-disk drive or a compatible com-
puter. Texas Instruments Professional
Computer is supported. Minimum of
256K RAM shortage, supporting DOS
version 2.0 or a later version. Minimum
of 320K is required if using DOS 3.0 or a
later version. Hayes Smartmodem 300,
1200,1200B, or 2400 or any acoustic mo-
dem. Additional modems are supported.
IBM-compatible modem cable. Mono-
chrome or color monitor. Printer is op-
tional. Pro-Cite: IBM PC, XT, or AT or

any 100 percent compatible computer.
IBM Personal System/2 (any model) with
at least 320K RAM. DOS Version 2.0 or
later. Printer is optional. Macintosh
512Ke, Macintosh Plus, SE or II. 512K
minimum with System 4.1 or higher.
Hard disk recommended or two floppy
disk drives.
The Searcher's Toolkit, a comprehensive

bibliographic management system devel-

oped by Personal Bibliographic Software,
is comprised of three separate yet coopera-
tive programs: Biblio-Link, Pro-Search,
and Pro-Cite. Although each program is

run independently, the maximum benefits
of this "scholar's workstation" are more

readily realized when all three programs
are integrated.
These programs are not new and have

been repeatedly reviewed, often under
former names, so the following chronology
may help to dispel any confusion.
Biblio-Link will transfer records from

online sources into a user-created Pro-Cite
database. Pro-Search is a front-end online

searching aid. Originally known as In-
Search, and then Pro-Search, it was first
produced by the Menlo Corporation. Per-
sonal Bibliographic Software began mar-

keting it in 1986, and version 1.07 was re-

leased in May 1988. Pro-Cite is a highly
sophisticated database management pro-
gram designed especially to manipulate
bibliographic and textual data that has ei-
ther been downloaded from Pro-Search
and transferred from another online source
(via Biblio-Link) or entered manually. It
first entered the market as Professional Bib-
liographic System and was later known as

Personal Bibliographic System. Version 1.4
was released in August 1988.

Biblio-Links

Biblio-Link transfers records from vari-
ous online sources into a Pro-Cite database
created by the user. A separate Biblio-Link
program is required to transport records
from each online source. Currently Biblio-
Links are available to transfer records from
BRS, Dialog, MEDLARS, NOTIS,
LS/2000, MUMS, OCLC, RLIN, SCOR-
PIO, USMARC, and STN International.
Each program costs $195, and additional
Biblio-Links are being developed by PBS.
Records downloaded from an online

database must be saved in a tagged field
format in order for Biblio-Link to transfer
the records into a Pro-Cite database. For
example, the reviewers downloaded Dialog
records with tagged fields, so first they
saved the downloaded records in Format 4
and then used the specific Biblio-Link pro-
gram designed to work with Dialog rec-

ords. Dialog 2 databases with field tags that
are recognized by the current version of
Biblio-Link have not been updated since
November 1986. The program, however,
does enable the user to add new Dialog
databases and field tags with minimal diffi-
culty.
The Dialog-specific Biblio-Link pro-

gram does what it claims to do, although it
did take several calls to the very patient PBS
customer service department to sort out

some initial difficulties. The manual ade-

quately describes the program installation
and start-up procedures, in addition to pro-
viding a tutorial, but omits some (perhaps)
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obvious but important directions for any
but the most practiced DOS experts to get
going readily.
Pro-Search

Recently, the new 1.07 version of Pro-
Search was released. Only minor revisions
have been made to the previous 1.05 ver-

sion. New features include 2400-baud ac-

cess to BRS and Dialog; improved dialing
and connection to services in support of
computers with faster clock speeds; support
of user-defined formats (UDFs) and the
TAG option high-level mode; access to the

special NEWS database on BRS, in both

high-level and native modes; an improved
accounting feature that can keep track of
costs for multiple file searching, as in Dia-
log's OneSearch feature; and direct-dial ac-
cess to BRS. The cost to update Pro-Search
version 1.05 to 1.07 is $45.
Pro-Search functions admirably as a

communications software, a search aid,
and an accounting program. Orignially de-
veloped as a search aid for Dialog, it now
offers maximum support for BRS and Dia-
log. Although up to twenty other online ser-
vices can be dialed up via the online service
directory, only BRS and Dialog are auto-

matically programmed to include the auto-
matic log-on feature (one key stroke). Log-
on macros can be stored for automatic
entry into other services with a minimum of
programming, although this was not at-

tempted by the reviewers. Also, the ac-

counting feature—which keeps track of
each search session and creates invoices and
a variety of monthly reports— is only avail-
able for recording BRS and Dialog
searches.
Pro-Search offers two searching modes,

Native Mode and High-Level Interface.
Native Mode assumes familiarity with Dia-
log and BRS commands while offering
many search-enhancing features such as

typing ahead of the system; saving search
strategies as well as entire searches to disk
files; entering search strategies before going
online; editing searches from a buffer, a

temporary memory, from which they can

be printed as well as saved to disk; on-
screen access to the Dialog Blue Sheets and
BRS Aid Pages via a function key; and a

cross-emulation feature that enables Dia

log to be searched using BRS commands
and vice versa. All of the above-mentioned
features are easily engaged and well ex-

plained in the documentation. Adequate
on-screen help is also available.
The High-Level Interface requires little

familiarity with the searching process in

general or the individual vagaries of BRS
and Dialog. High-Level Interface includes
the features available in Native Mode, al-
though it is devoted solely to supporting
searches in BRS and Dialog, As the great
equalizer, High-Level Interface attempts
to narrow the gap between searching Dia-
log and BRS by essentially treating them as

one system. This mode presumes the user

has little or no knowledge of the individual
databases, so much of the program is fo-
cused on database selection. It does this in
the following way.
Four category disks are included with

the program: "Art and Social Sci" (arts, ed-
ucation, and social sciences); "Bio and
Medicine" (biology and medicine); "Busi-
ness" (business, government, and news);
and "Engineering & Sci" (engineering,
mathematics, and physical sciences). After
choosing the High-Level Interface mode in
which to search, the user is presented with a

database selection screen from which one of
the above-mentioned categories is chosen,
as well as a specific subject to be searched
within that category. This selection pro-
duces an on-screen "card catalog" display
containing one "card" for each database in
BRS and Dialog. The cards are arranged al-
phabetically within subject; BRS and Dia-

log databases are interfiled. Each card con-
tains a brief description of the database,
including charges. The searcher can scroll

through the entire card catalog, which rep-
resents all of the available BRS and Dialog
databases. Cards for the same database of-

fered by both BRS and Dialog are adjacent
to each other. This is very useful when com-

paring the costs of searching in one service
relative to the other. Even for experienced
searchers, this card catalog is a convenient

way to become familiar with BRS and Dia-

log databases. The necessary category
disks, which include the database choices,
are updated quarterly at a yearly cost of

$150. It is advisable to supplement these
updates with changes reported in Dialog s
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Chronolog and BRS' Bulletin. The cur-

rency of the database descriptions on both
the database selection screen and the data
sheet screen is dependent on the regular
disk updates.

Databases are chosen either via the on-

screen index cards or a direct select com-
mand where new databases that do not ap-
pear on the category disks can be selected
for searching. After a database is selected, a
search screen appears containing four
columns for entering information. The first
column is for set numbers that appear on
the left side where up to ninety-eight sets
can be entered on the screen before going
online. The "search keywords and
phrases," the second column in which to

enter the search terms, is limited to fifty
characters per line. The third column is the
"index selected" column, which contains
the name of the field or paragraph in which
the term(s) in that particular set is (are) to
be searched. Finally, the last column on the
screen is the "hits found" column, which
displays postings for each set.

Although at times cumbersome, the
High-Level Interface offers much support
for the novice searcher. Search terms can be
typed directly onto the screen in the "search
keywords and phrases" column, but choos-
ing additional indexes and limiting or sort-

ing features requires calling on additional
menus where highighted choices are trans-
ferred to the search screen. These extra

steps can bog one down midsearch and
prove quite costly. Experienced searchers
are better off using the Native Mode.
Overall, Pro-Search is a very effective

program. The documentation is clearly
written, enabling even this inexperienced
microcomputer user to load it onto a hard
disk without mishap. A good working
knowledge of DOS, especially when using a

hard disk, is highly recommended. The spe-
cial features offered in both the Native and
High Level Interface modes enhance BRS
and Dialog searching. Perhaps future ver-

sions will extend these special capabilities
to other online services. Features such as

accounting control, cross-emulation, and
database selection aids would be most wel-
come for the many other available host sys-
terns.

Pro-Cite

Pro-Cite 1.4 is described as a "database
management program designed specifi-
cally to handle bibliographic information."
What does this mean? What can you do
with Pro-Cite?
First, Pro-Cite allows you to store cita-

tions (up to 32,000). There are several ways
to input these citations. You can do it man-
ually by inserting the bibliographic infor-
mation onto an appropriate work form.
You can choose from twenty different work
forms that range from books (long and
short form), journals (long and short form),
dissertations, and reports to manuscripts,
artworks, and computer programs. These
citations are stored in a database that you
name. Two other ways of developing data-
bases in Pro-Cite are to download results
from an online database search using the

appropriate Biblio-Links program or to

"import" records from other files you might
be using. It is beyond the scope of this re-

view to go into detail about these functions;
however, it is a good example of the various
levels of sophistication with which Pro-Cite
can be used.

Second, Pro-Cite allows you to search
these databases with a powerful searching
mechanism. Searches can be truncated,
and Boolean operators can be used. You

can perform a "quick search" (new to Pro-

Cite 1.4), which searches author, title, and
date fields only (and is claimed to be up to

twenty times faster than normal search-
ing); or you can limit your search to any of

the forty-five fields that can exist in a Pro-

Cite citation. Browsing a database or a se-

lected list of records is a good way of re-

viewing a database. You can move back
and forth within a database record or you
can "jump" around.
Third, Pro-Cite allows you to print these

citations in myriad styles and formats. The
Pro-Cite options screen gives you an oppor-
tunity to define how your citations/bibliog-
raphy are printed out. Do you want call
numbers included? Print the index terms

and the abstract field? Alphabetical order?
Pages numbered? What about margins and
indenting? Print to the screen, printer, or
disk? Probably the most renowned aspect of
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Pro-Cite is its ability to print citations in a

variety of styles. The program defaults to
the ANSI Standard, but the choices include
the American Psychological Association,
ChicagoA (for humanities), ChicagoB (for
social sciences), Modern Language Associa-
tion, Turabian (5th ed.), Science (devel-
oped by Science magazine), UMI (to order
documents for the article clearinghouse of
UMI), and Proof (a special style that prints
the records with field abbreviations to the
left). Pro-Cite 1.4 also includes special
medical and chemical disks that include,
among other things, the NLM List of Seri-
als indexed for online users and punctua-
tion for Index Medicus and other biomedi-
cal bibliographic formats. PBS is

continuing to develop new punctuation
files, and the system allows you to create

your own punctuation style also. Anything
you decide in the options screen is not irre-
mediable. Changes are simple, and in sec-

onds you can have a bibliography format-
ted and printed in a variety of styles.
A few other aspects of the product should

be mentioned. The new Pro-Cite 1.4 man-

ual is superb. It far surpasses earlier edi-
tions in clarity and readability, although it
assumes a working knowledge of DOS.

Margins are wide and include useful para-
graph headings for quick reading. Cross-
references within the text are plentiful. The
table of contents is detailed, which some-

what makes up for a weak index (although
this is definitely something for PBS to work
on). This is important, as most users will be
making constant reference to the manual.
One can make some progress in Pro-Cite
without consulting the manual, but for ad-
vanced activities, the manual is indispens-
able. Online help screens are also present
through the use of pop-up windows. These
screens work well, but the wise decision
was to avoid getting too detailed online.
Back to the manual for details!
Some reviewers of earlier Pro-Cite pack-

ages criticized them for being copy pro-
tected. They will be happy to hear that this
is not the case with Pro-Cite 1.4.
Pro-Cite 1.4 is a wonderfully flexible

program. Not only does it offer alternatives
to the tedious aspects of research but it al-
lows for the creation of such personal op

tions as customizing bibliographies. The
producers have combined the best features
of online database searching and online
catalogs to make it possible for the re-

searcher to create, search, and manipulate
a personal catalog, a very fitting achieve-
ment.

Summary
PBS has continually refined the compo-

nents of the Searcher's Toolkit. Their re-

sponsiveness to suggested changes has been
noted in the new versions by these review-
ers. They are also to be much commended
for the amount of flexibility available with
each program. Users can customize each

program to their own needs, and PBS is
ever adding options to each program to ex-

pand its relevance to a greater number of
users.

The Searcher's Toolkit is a successfully
realized vision of a system that enables us-

ers to go beyond information identification
and access to actually controlling the data

they have gathered. The missing "next

step" of most online systems seems to be
found with this product.—Barbara A.

Burg and Ed Tallent, Harvard College Li-
brary, Cambridge, Massachusetts. ■■

Other Recent Receipts
Listed here are books and other publications re-

ceivedfor review that are of potential interest to
LITA members. Some of these materials may be
reviewed in later issues of ITAL.

The ALA Yearbook of Library and Informa-
tion Services: A Review of Library Events, 1987.
V.13. Chicago: American Library Assn., 1988.

419p. $80 (ISBN 0-8389-0489-0).
Abell-Seddon, Brian. Museum Catalogues: A

Foundation for Computer Processing. London:
Clive Bingley, 1987. 224p. $30 (ISBN 0-85157-
429-7). Dist. in the U.S. by ALA.
Bennett, George E. Librarians in Search of

Science and Identity: The Elusive Profession.
Metuchen, N.J. and London: Scarecrow, 1988.

$25 (ISBN 0-8108-2075-7).
Carson, James. Desktop Publishing and Li-

braries. Los Angeles and London: Taylor Gra-
ham, 1988. 81p. paper, $24 (ISBN 0-947568-34-

4).
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The Future of the Public Library: Conference
Proceedings, OCLC Online Computer Library
Center, Inc., Dublin, Ohio, March 20-22,1988.
OCLC Library, Information, and Computer
Science Series, no. 10. Dublin, Ohio: OCLC,
1988. 150p. paper (ISBN 1-55653-050-1).
Future Trends in Information Science and

Technology: Proceedings of the Silver Jubilee
Conference of the City University's Department
of Information Science. Ed. by P. A. Yates-
Mercer. London and Los Angeles: Taylor Gra-
ham, 1988.123p. paper, $35 (ISBN 0-947568-20-

4).
Influencing the System Designer, Online Pub-

lie Access to Library Files: Third National Con-

ference: The Proceedings ofa Conference Held at
the University of Bath 12-15 September 1987.
Ed. byLorcanDempsey. Oxford: Elsevier, 1988.
163p. paper, $45 (ISBN 0-946395-31-4).
Kesner, Bichard M. Information Systems: A

Strategic Approach to Planning and lmplemen-
tation. Chicago and London: American Library
Assn., 1988. 263p. paper, $30 (ISBN 0-8389-
0493-9).
Knowledge Engineering: Expert Systems and

Information Retrieval. Ed. by Irene Wormell.
London and Los Angeles: Taylor Graham, 1987.
182p. paper, $39 (ISBN 0-947568-30-1).
Leadership for Research Libraries: A Fest-

schrift for Robert M. Hayes. Ed. by Anne
Woodsworth and Barbara von Wahlde. Metu-
chen, N.J., and London: Scarecrow, 1988. 255p.
$25 (ISBN 0-8108-2129-X).
Libraries and the Search for Academic Excel-

lence. Ed. by Patricia Senn Breivik and Bobert
Wedgeworth. Metuchen, N.J., and London:
Scarecrow, 1988. 213p. $25 (ISBN 0-8108-2157-
5).
Library Lit. 17: The Best of 1986. Ed. by Bill

Katz. Metuchen, N.J., and London: Scarecrow,
1988. 368p. $27.50 (ISBN 0-8108-2089-7).
Macintoshed Libraries. Ed. by Edward]. Va-
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lauskas. Cupertino, Calif.: Apple Library Users

Group, 1988. 77p. Free from Apple Computer,
Inc., 10381 Bandley Dr., Cupertino, CA 95014.
New Horizons for the Information Profession:

Meeting the Challenge of Change, Proceedings of
the Annual Conference of the Institute of Infor-
motion Scientists, University of Warwick, 1987.
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Letters

To the Editor:
To find a parallel to research on the ap-

plication of expert systems to cataloging
(ITAL, June 1988), one must look to La-
puta and the "project for extracting sun-

beams out of cucumbers."
Any cataloging problem that can be

solved by an expert system can be solved
more quickly by a cataloger; if a cataloger
is baffled, an expert system can do no bet-
ter. Since original cataloging has been
much reduced by the availability of reliable

cataloging data from many sources, the use

of expert systems in cataloging can never be
cost-effective. Those researchers who advo-
cate changing cataloging rules in order to
suit their work have got the problem ex-

actly the wrong way round.
This research may benefit AI: it will pro-

duce nothing of value to catalogers or

libraries.—C. D. Robinson, Information
Resources Supervisor, Ontario Hydro Cor-
porate Library, Toronto, Ontario. ■■
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The essential tool for cataloguers—

ANGLO-AMERICAN CATALOGUING RULES,
SECOND EDITION, 1988 REVISION

Available in September, 1988

Anglo-American Cataloguing Rules, Second Edition,
1988 Revision is a single volume integrating all revisions
authorized by the Joint Steering Committee for Revision of
AACR since 1978 with the complete text ofAACR2. AACR2
1988 Revision includes the published revisions of 1982,1983,
and 1985; unpublished revisions authorized by the Committee
since 1985; some additional examples for existing rules; and
additional rules and examples for new types of library materi-
als, such as digital sound recordings and microcomputer
software.

To meet the needs of all types of users, AACR2 1988 Revision
will be available in three useful formats: paperback,
hardcover, and a convenient ring-binder edition which facili-
tates adding or substituting possible further revisions or
individual addenda.

Order now to receive your copy as early as possible!

Anglo-American Cataloguing Rules,
Second Edition, 1988 Revision
Edited by Michael Gorman and Paul W. Winkler for the Joint
Steering Committee for Revision of AACR

Ring-Binder Edition:
$40.00 656p. plus ring-binder
0-8389-3361-0
Paperback Edition
$22.50 656p. 0-8389-3360-2
Hardcover Edition:
$29.50 656p. 0-8389-3346-7

American Library Association
50 East Huron Street
Chicago, IL 60611
312-944-6780



BLACKWELL AUTHORITY CONTROL

Improving patron
access to your
online catalog
Loading MARC records into an online catalog? The
Blackwell automated authority control system can perform name

and subject authority control on your MARC database and give
you fully edited catalog tapes in the MARC II format. If your
online catalog has an authority control module, the Blackwell

authority control system can also provide deblinded cross

reference tapes in a format compatible with LC MARC for
Authorities for loading into the system. Simply send us

your catalog tape and we match your MARC records
against current LC name and subject authority files
to provide your library with the most up-to-date
consistent headings available.

Why choose authority control from
Blackwell? Quality. Sophistication. Leadership.
Ten years experience with authority control.
No other system equals ours. Drawing from
our constantly up-dated authority files
and the skills of our experienced
editors, this unique Blackwell
service frees your staff from
retrospective authority
control tasks.

For more information, write or

call toll free, Dan Miller,
Manager, Sales and Service,
Technical Services Division.

BLACKWELL
NORTH AMERICA ,nc

6024 S.W. Jean Road, Building G
Lake Oswego, OR 97035
Telephone (800) 547-6426



Take aByte Out of
TourUirkloadl

Powerful and flexible,
multiLIS
gets top grades from
librarians and users.

T
ultiLIS is designed for
librarians by librarians,

and features a host of innovative
functions. It offers administrators,
clerks and users a precise overview
of the situation at all times. Every
function is integrated to a single
data bank from which informa-
tion is taken and information de-
livered. multiLIS gives you total
control over all operations.

Users are particularly pleased
since multiLIS is easily accessible
and adaptable to everyone's needs,
from junior bookworms to erudite
academics.
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•Totally integrated library sys-
tem, developed by the Univer-
site du Quebec in Montreal

• Unique interface with users

• Seven authority files with direct
access

•Prescriptive format cataloguing
or integrated full MARC

•Acquisition, circulation, opac
(with Boolean logic and trunca-
tion)

• Multilingual
• Network options
• For libraries of any size - spe-
cial, public or academic

• multiLIS operates on many com-
puters, including:
-VAX computers by Digital
Equipment Corporation (VMS'
operating system)
- NCR Tower computers by NCR
Corporation (Unix System V2

operating system)
1 VMS is a registered trade

mark of Digital Equipment Cor-
poration

2 Unix is a registered trade
mark of AT&T
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Despite its

many innovative fea-

tures, multiLIS is inexpensive and
does not require a resident pro-
grammer for maintenance.

The experts are unanimous:

multiLIS is head and shoulders
above the competition. In fact, it
is the most popular system in

Canada and ranks fifth in North
America. Enquire about a multi-
LIS information session and see

for yourself all the wondrous

things it can do.

Write to us:

multiLis Corporation
505 Rene-Iivesque West

Montreal, Canada H2Z 1Y7

Ontario (416) 279-1260
United States (405) 321-6903
Or call collect: (514) 878-9090

multitlkT
A service of Sobeco


