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Music Symbols and Online Catalogs:
A Survey of Vendors and an
Assessment of Retrieval
Capabilities
Richard D. Burbank and Barbara Henigman

The symbols for sharp and flat in music notation occur in the uniform title
portions ofboth bibliographic andauthority records. These two symbols present
special problems for the retrieval of music materials in online catalogs. The
authors surveyed vendors of online systems to determine whether vendors
consider this problem in systems design and, ifso, to what degree.

Symbols used in music notation constitute
elements of an alphabet pertaining to sound.
These symbols denote specific meaning to all

parameters of music: pitch, rhythm, dynam-
ics, and timbre. Two symbols used in pitch
vocabulary are the sharp (#) and flat (|>)
symbols. These symbols are commonly known
in music terminology as accidentals. They
occur in music notation in different places: in
the key signature of a tonal musical work,
denoting major or minor tonality; as an acci-

dental in the course ofmusic notation, denot-
ing a change from or to a previous occurrence
of a pitch class in a tonal or nontonal musical

composition; and in the generic title ofa (usu-
ally tonal) music composition, denoting the

key of the composition chosen by its com-

poser. (There is another accidental, the natu-

ral (t|), that does not commonly occur in the

generic title of a musical composition; it is
usually found in music notation to indicate the
cancellation of a previous sharp or flat acci-
dental.)

From the historical perspective, the ap-
pearance of these symbols in the cataloging
codes has been evanescent at best. The ALA

Cataloging RulesforAuthor and Title Entries

(American Library Assn., 1949) contains an

example of the flat symbol (p.35). The Anglo-
American Cataloguing Rules (Chicago: Amer-
ican LibraryAssociation, 1967) (AACR) has at
least one occurrence of the flat symbol
(p.308). Surprisingly, there is no instance of
either symbol in the Anglo-American Cata-

loguing Rules, second edition (Chicago:
American Library Association, 1978)
(.AACR2). The Anglo-American Cataloguing
Rules, second edition revised (Chicago:
American Library Association, 1988)
(AACR2R) has the flat symbol in two places
(p.144, p.529). None of these three cataloging
codes includes an occurrence of the sharp
symbol or contains any rule pertaining to the
use of the symbols.
It is the occurrence of these symbols in the

generic titles of music compositions that pre-
sent special problems for the bibliographic
control and online retrieval of music materi-
als. Generic titles, such as Symphony No. 1 in
A\> Major or Sonata No. 3 in Fit Minor, are
dissected into elements and subfielded during
the cataloging process. Chapter twenty-five of
AACR2R provides the rules for dissection of
the generic title and construction ofthe work s

Richard D. Burbank is Music Catalog Coordinator and an assistant professor of library administration,
University of Illinois at Urbana-Champaign, and Barbara Henigman is Assistant Automated Systems
Maintenance Librarian and an assistant professor of library administration, University of Illinois at

Urbana-Champaign.
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ARN: 685070 Rec stat:
Entered: 19840822 Replaced:
Type: z Enc 1vl: n

Roman: Upd status: a

Govt agn: Ref status: a

Series: n Auth status: a

Ser num: n Auth/ref: a

1 010 n 81140254
DLC $c DLC $d DLC
Haydn, Joseph, $d 1732-

19860430
Source:
Mod rec:

Subj: a
Geo subd: n
Name: a

Lang:
Name use: a

Subj use: a
Ser use: b
Rules: c

040
100 10

2
3

minor
4 400 10 Haydn, Joseph, $d 1732-

$w nnaa
400
400
400

8 400
9 400
10 400

10 Haydn,
10 Haydn,
10 Haydn,
10 Haydn,
10 Haydn,
10 Haydn,

Joseph, $d 1732-
Joseph, $d 1732-
Joseph, $d 1732-
Joseph, $d 1732-
Joseph, $d 1732-
Joseph, $d 1732-

1809. $t Symphonies, $n H. I, 45, $r F#

1809. $t Symphony, $n M. 45, $r F# minor

1809. $t Farewell symphony
1809. $t Abschieds-Symphonie
1809. $t Proshchal'naH"^ simfoni /"i"va
1809. $t Abschieds-Sinfonie
1809. $t Farewell
1809. $t Adieux

Figure 1. Sharp Symbol in LC Authority Record.

ARN: 663699
Entered: 19840821
Type: z
Roman:
Govt agn:
Series: n
Ser num: n

1 010
2 040
3 100 10

op. 55, $r E(r major
4 400 10 Beethoven,

55, $r Ef> major $w nnaa

Rec stat:
Replaced:

Enc 1vl: n

Upd status: a
Ref status: a
Auth status: a

Auth/ref: a
n 81118721
DLC $c DLC $d DLC
Beethoven, Ludwig van,

400 10
400 10
400 10
400 10
400 10

Beethoven,
Beethoven,
Beethoven,
Beethoven,
Beethoven,

Ludwig van,

Ludwig van,
Ludwig van,
Ludwig van,
Ludwig van,
Ludwig van,

19860711
Source: Lang:
Mod rec: Name use: a

Subj: a Subj use: a
Geo subd: n Ser use: b
Name: a Rules: c

$d 1770-1827. $t Symphonies, $n no. 3,

$d 1770-1827. $t Symphony, $n no. 3, op.

$d 1770-1827. $t Sinfonia eroica
$d 1770-1827. $t Eroica symphony
$d 1770-1827. $t Geroicheskari"la
$d 1770-1827. $t H'ero"ique
$d 1770-1827. $t Eroica

Figure 2. Flat Symbol in LC Authority Record.

uniform title. The MARC formats for music
and the Bibliographic Input Standards 1

pro-
vide the coding, tagging, and subfielding pro-
cedures to be used in the cataloging process.
The Library of Congress practice is also used
as a standard for creating uniform titles. The
Library of Congress uses these symbols con-
sistently in the construction of uniform titles
(240, 700 $t), and spells out the words sharp
andflat only in the title (245) field if the words
are transcribed from the title page. This policy
applies to the creation of both bibliographic
records and authority records.2 Figures 1 and
2 provide examples of Library of Congress
practice that feature the symbols in authority
records.

After the uniform title has been con-

suucieu, tagged, and subfielded, the musical

key of the work sits in its own subfield: [$a
Symphonies, $n no. 1, $r Ab major], [$a
Sonatas, $n no. 3, $r F# minor]. Uniform
titles for music occur in the 240 and 700 fields
of the MARC music formats. These fields
were conceived and designed for retrieval

purposes.

ACCIDENTALS IN ONLINE
CATALOGS

Since the inception of online catalogs, librar-
ians and patrons have discovered that trying
to retrieve various manifestations of musical
works containing music symbols in their titles
can be an extremely frustrating experience. It
was noted almost a decade ago that the key
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ofa musical composition can play an import-
ant role in retrieval: "Despite the depth
of descriptive information or the form of the

catalog, retrieval of citations to musical com-
positions has proven to be a tedious task. The
traditional title, author, or subject access for
books cannot efficiently apply to musical
works. Composers are more prolific than au-

thors, and searching by composer name sends
the user thumbing through many entries.

Also, titles of musical works tend to be repet-
itive, with the form of composition and key
being the only distinguishing feature."3 In the
middle of the last decade an article on music
and online catalogs appeared in the journal of
the Music Library Association stating that the
keyofamusical composition needs to be retriev-
able when it occurs in the uniform title field.4

It would seem that vendors and designers
of online systems have created their systems
without considering the special needs of
music retrieval. In an article on user expecta-
tion and system design, systems designers are
described as follows: "By nature and training,
they are optimistic and self-assured, and
above all they expect themselves to be able to
execute successfully the design tasks set be-
fore them. As with computing developments
in a wide variety of application areas, the
attitude is that nothing is impossible if it is
desired and that the technology available has
the power to solve all the problems of infor-
mation processing, once sufficiently well de-
fined."5 Nevertheless, online systems fre-

quendy do not provide the appropriate means

for entering or displaying sharp and flat sym-
bols correctly into both bibliographic and au-

thority records. Walt Crawford, in a 1987 ar-

tide on bibliographic display, wrote that

"design decisions are made in a vacuum. De-

signers have the tradition ofcard catalogs and
may choose to base online design on those
traditions or deliberately reject them. Recent
designers have a brief history of online cata-

logs to look back on, but that history shows

extremely wide variation."6 Still worse is the
situation in which a single character may have
two different meanings. Examples of this

problem include the music cataloger who is

forced to use a lower-case b in a uniform title
because the flat symbol cannot be entered
into the system or the user who suddenly
discovers that by using the sharp symbol when
searching uniform titles he is performing
truncation and can neither retrieve a desired

bibliographic record nor browse through list-
ings of music materials.

In light of these observations and others
gleaned from experimenting with various on-
line systems and exchanging experiences with
other music librarians, it is clear that the spe-
cific need for retrieval ofmusic uniform titles
containing sharp and flat symbols is being
ignored byonline catalog vendors, despite the
fact that all types of libraries (school, public,
academic, special) catalog and retrieve music
materials. Specifically, online catalogs do not

provide retrieval capability for sharp and flat
symbols, nor do vendors provide documenta-
tion to their clients about the use of these
symbols with the system. A survey of these
vendors would help to determine the degree
towhich this problem is taken into consideration
during the systems design process.

SURVEY OF VENDORS

A comprehensive list ofcompanies thought to
be vendors marketing online catalogs was

compiled (see appendix A). Names ofvendors
were culled from various printed and pub-
lished sources.

7 The ALA 1990 Conference
Guide was consulted as a source since many
of the vendors exhibit at ALA. Vendors were
defined as companies that designed and mar-
keted online catalogs. The final list includes
vendors that designed systems for various

types and sizes of library collections and dif-
ferent types of data storage facilities (e.g.,
CD-ROM, mainframe).

A questionnaire was designed that con-
cerned systems design for public access, ac-
commodation of catalog records for music
scores and sound recordings, and indexing of
uniform titles in MARC. Vendors were que-
ried specifically about the existence of music
symbols in the online catalog, the catalogs
print and display capabilities, searching and
retrieval attributes, and conflicting or same-

symbol use for other functions. This informa-
tion would show how individual vendors dealt
with music symbols and would also serve to

clarify variations in systems programming that
may exist between vendors. Since the authors
wanted to create a survey of a specific phe-
nomenon and would need a pool of data that
would give an overall picture ofhow the prob-
lem is handled within the context of online
systems today, the authors decided not to list
or compare individual vendor responses. Ven-
dors were also asked whether or not they
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provided documentation about these sym-
bols. An area on the questionnaire for addi-
tional comments was provided to allow the
vendors to elaborate. The questionnaire was

mailedwith a postpaid return envelope, giving
a one-month response window. After the one-
month deadline, follow-up telephone calls
were made to vendors who had not replied.

A total of 53 questionnaires were mailed.
After follow-up telephone calls were made, it
was discovered that some of the recipients
were either distributors of software products
or other types of companies not involved in

system design. These responses were elimi-
nated from the total count since they did not

meet the requirements. The total number of
completed questionnaires received was

thirty-three.
RESULTS OF SURVEY

Thirty-two (97%) of the vendors responded
that their system was designed for public ac-

cess. Only one (WLN) responded that it was
not so designed; several libraries in the United
States have, however, purchased the software
and use it as an online public access system.
Thirty-one vendors (94%) said they could ac-

commodate catalog records for scores and
sound recordings, and two (6%) said they
could not. Thirty (91%) have systems that
index uniform titles (240 MARC tag/field) in
the MARC record, and three (9%) do not. Of
the three first questions, an overwhelming
number of vendors responded that their sys-
tern was not only designed for public access

but also accommodates bibliographic records
for music and indexed music uniform titles.

The next question shifted the tone of the
questionnaire from the general to the specific
by askingwhether the vendor s system accom-

modates the music sharp and flat symbols. It
was assumed that the symbol used for sharp
(ft) was the pound sign (#) since the pound
sign exists in the ALA character set. (Techni-
cally, the music sharp [ # ] and pound sign [#]
are not equivalent or identical symbols, even
though they are used for both purposes in the
ALA character set.)

Twenty-four vendors (72%) indicated that
their system does indeed accommodate one

or both of the symbols in one way or another.
Of these (n = 24), most vendors treat both
symbols in the same manner (67%). Six ven-
dors (25%) accommodate both symbols, but
treat them differently. Two vendors (8%) ac

commodate only one symbol (one sharp, one
flat). Two vendors (8%) indicated that their
customer can choose how the symbols would
be accommodated.

We asked if the symbols exist as diacritics,
special characters, punctuation marks, or fully
indexed characters. The replies varied de-
pending on which symbol was in question. In
four (17%) of the cases both symbols exist as
diacritics. The flat symbol exists more often as

a special character (67%), whereas the sharp
is more often indexed as itself, i.e., the pound
sign (#) (table 1). The sharp symbol exists as

a punctuation mark in only one system. It is
interesting to note the difference in treat-

ment between the two symbols. Because
the pound sign is accepted by the ALA char-
acter set as the symbol for the sharp, it is
easily indexed as itself. The flat symbol,
however, poses special problems. Since it
does not have an ASCII value of its own, it
must be converted to exist as another type
of character. This may make it difficult for

systems designers to deal with it easily.
The next group of questions focused on

whether the symbols could be displayed on

terminal screens and printed to printers. Of
the twenty-four systems that accommodate
the symbols, eighteen (75%) will display both
symbols on a CRT screen if the proper hard-
ware is available, three (13%) will not, and two
(8%) replied that they did not know. Here the
ALA character set is again a factor. The writ-
ten report of a 1982 conference on online

catalogs included this statement: "An impor-
tant observation was that the character set

used in a system had a very significant impact
on the cost of terminals. A terminal that can

display the entire ALA character set is two to

three times as expensive as one that handles

only the ASCII character set. " 8 Concerning
printing, fifteen vendors (63%) replied that
the proper hardware is available, four (17%)
replied that it is not, two (8%) replied that

they did not know, and two (8%) replied that

Table 1. How Symbols Exist

Sharp Flat

As diacritics 4 4

As special characters 10 16

As punctuation marks 1 0

Fully indexed ( j} & \> ) 6 1

Customer can choose 2 2
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Table 2. Do Symbols Print/Display? Table 3. What Happens When Searching?
CRT Printer

Yes (both symbols) 18 15

No (both symbols) 3 4

Sharp only 0 2

Unknown 2 2

the flat symbol does not print but the sharp
symbol does print (see table 2).

Another question asked whether the ven-

dor supplied such hardware as part of its sys-
tern and provided for responses to be given
for both terminals and printers. The re-

sponses (n = 33) concerning the terminals
were divided: fifteen (46%) replied yes, and
seventeen (52%) replied no. Concerning
printers, nine (27%) responded that they
supply them, and twenty (61%)—a clear ma-

jority—replied that they do not.

The next two questions were, perhaps, the
most important; they addressed access and
retrieval. The first of these questions was

"When searching for musical terms such as

Concerto in A I? major, or Sonata in F# minor
are the symbols retrievable as part of the
search string, eliminated from the search

string, or converted into other character
values (if so, what values?)?"

Ofthe twenty-four vendors that accommo-
date the symbols, only eleven (46%) have the
capability of allowing the user to retrieve in-

formation by using these symbols in the
search string (see table 3). One vendor (4%)
allows only the flat, not the sharp. Most of
these eleven vendors facilitate retrieval by
converting these symbols into other values
such as the words "sharp" and "flat," the let-
ters s and /, or in the case of the flat (\>)
symbol, a lower-case b. Only one vendor (4%)
indicated the symbols are retrievable without
conversion. Thirteen vendors (54%)
completely eliminate both symbols from the
search string. Of these thirteen, two (8%) use
the pound sign (#) for truncation, further

complicating the issue.

It is encouraging that some vendors are

attempting to address this problem. The solu-
tions are improvised, however, and require
user education. The situation in general, not
that just pertaining to the music symbols
problem, was clarified in an article on educat-

ing online users: "The challenge of educating

Sharp Flat

Retrievable as themselves
( # & \> )

5 1

Eliminated 13 13

Converted into "sharp"
and "flat"

2 4

Converted into letter or
other

1 3

Customer can choose 2 2

people to use an online catalog that cannot be
substantively changed is formidable. Educa-
tors must carefully assess how a particular
user population interacts with a particular on-
line catalog and must construct an education
program that teaches the library community
how to use that online catalog successfully.
Since the online catalog cannot be substan-

tially changed, the user must be taught, and
taught well."9 Because most online catalogs
cannot be modified, librarians must teach users

to key in words or letters in place of the music

symbols. Only four of the eleven vendors that

provide retrieval capability also provide docu-
mentation about these symbols to customers.

The penultimate question was whether or
not the vendor had plans to address this topic
in the future as part of the capabilities of the
system. The responses (n = 33) were almost
evenly divided, with fourteen (42%) replying
affirmatively and sixteen (49%) replying nega-
tively. The remaining three (9%) were divided
three ways with one (3%) saying "possibly,"
another one (3%) saying they had already
addressed the topic, and the final respondent
(3%) not responding to the question.

The last question of our survey asked
whether the vendors company sends a repre-
sentative to the annual national meeting of the
American Library Association or the Music
Library Association, at which there are user

groups discussing the advantages for music of
different online catalogs. The affirmative re-

sponses totalled nineteen (56%); thirteen
(39%) said no, and one (3%) did not answer.

The final entry on our questionnaire was

an invitation to add additional comments. Ex-
actly half accepted the invitation. These com-
ments ranged from helpful remarks clarifying
a respondent's answer to sales pitch commen-
tary asking the authors to consider purchasing
hardware or software.
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CONCLUSION

The authors found that the results of their

survey confirmed their hypothesis that ven-
dors and designers of online systems do not,
by and large, consider the special needs of
music retrieval. In particular, the sharp sym-
bol was found to possess retrieval capability as
it exists in the ALA character set as the pound
sign (#). This allows designers of online sys-
terns to use a character that is already present
in the ALA character set for retrieval pur-
poses. The flat symbol, however, has limited,
if any, retrieval capability because it does not
have an ASCII value of its own and must be
converted in order to exist as another type of
character. Although some vendors are at-

tempting to use these symbols as a way to

retrieve music uniform titles, most ven-
dors do not seem eager to make solving
this problem a priority in their system
design process.
It appears that this problem will continue

to create difficulty for librarians who wish to

retrieve music materials that feature a music

symbol in the uniform title portions of a bib-
liographic or authority record. The data pre-
sented in this article can serve to clarify the

problem and to reduce its content to a com-

prehensible, shared concern. Simultaneously,
it is hoped that system designers and vendors
of online catalogs will consider the needs of
music retrieval to a far higher degree as the

library automation market enters a decade of
refinement and increased programming en-

hancement.
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APPENDIX A. COMPANIES SURVEYED

Access Innovations, Inc.
(Albuquerque, NM)

Advanced Computer Products, Inc.
(Santa Ana, CA)

Ameritech Information Systems
(Dublin, OH)

Auto-Graphics, Inc. (Pomona, Ca)
Brodart Automation (Williamsport, PA)
CARL Systems, Inc. (Denver, CO)
CARLYLE Systems, Inc. (Emeryville, CA)

Charles Clark Co., Inc. (Bohemia, NY)
CLSI, Inc. (Newtonville, MA)
COBIT (Columbus, OH)
Columbia Computing Services

(Englewood, CO)
Comstow Information Services

(Harvard, MA)
Crew-Noble Information Service

(Danville, CA)
Cuadra Associates, Inc. (Santa Monica, CA)
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Data Research Associates (St. Louis, MO)
Datalib (Reston, VA)
Data Trek, Inc. (Carlsbad, CA)
Dougherty County Public Library

(Albany, GA)
Dynix, Inc. (Provo, UT)
The Follett Software Company

(McHenry, IL)
Gaylord Information Systems

(Syracuse, NY)
GEAC Computers Inc. (Alexandria, VA)
GEAC Computer Corporation, Ltd.

(Markham, Ontario)
Grom Hayes Library Systems

(Hartford, CT)
Information Resource Consultant

(St. Louis, MO)
Inforonics, Inc. (Littleton, MA)
Inlex, Inc. (Monterey, CA)
Inmagic, Inc. (Cambridge, MA)
Innovative Interfaces (Berkeley, CA)
IRVING Network Systems (Boulder, CO)
Library Automation Products

(New York, NY)
Library Co-op (Edison, NJ)
Library Corporation (Inwood, WV)

Library Technologies, Inc.
(Abington, PA)

Marcive, Inc. (San Antonio, TX)
Meckler Corporation (Westport, CT)
MultiLIS (Washington, DC)
National Computer Systems (Mesa, AZ)
NOTIS Systems (Evanston, IL)
NSC Inc. (Brillion, WI)
Online Computer Systems, Inc.

(Germantown, MD)
Pacific Information (Felton, CA)
Readmore, Inc. (New York, NY)
Richmond Software Corporation

(Roswell, GA)
Right On Programs (Huntington, NY)
RMG Consultants (Chicago, IL)
SIRSI Corporation (Huntsville, AL)
Sociometrics Corporation

(Los Altos, CA)
Software Marketing Center

(Columbus, OH)
UNISYS Corporation (Norcross, GA)
VTLS, Inc. (Blacksburg, VA)
Winnebago Software Company

(Caledonia, MN)
WLN (Olympia, WA)
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User Practices in Keyword and
Boolean Searching on an Online
Public Access Catalog
Pat Ensor

Keyword and Boolean searching modes are now becoming more commonly
available on online public access catalogs, and questions have arisen regarding
their use by library patrons. How difficult do users perceive these searches to
be? Do those who use them tend to rely on them all the time to the exclusion of
all other methods? This study attempts to provide answers to these questions in
the context of an academic library that uses the Northwestern Online Total

Integrated System online catalog.

INTRODUCTION

After keyword/Boolean searching mode was

available for awhile on Indiana State Univer-
sities (ISU) Libraries' online public access

catalog (OPAC), questions began to arise. The
percentage of searches done in keyword
mode rose steadily from 15.6% in November
1988 to 21.4% in November 1989 before lev-

eling off. How did those who used key-
word/Boolean searching use and perceive it?
Did they find it difficult? Did they prefer to
use it most of the time? Were they satisfied
with it?

The author undertook a study of the prac-
tices and perceptions of the users of keyword
searching on the Northwestern Online Total
Integrated System (NOTTS) to answer these
questions and others. The two guiding theses
of the study were: (1) the use or nonuse of
keyword searching on LUIS is related to vari-
ables such as age, computer experience, sub-
ject area, status, and frequency of searching,
and (2) there are certain measures ISU Li-
braries can take to increase the chance that
patrons will use keyword searching and to im-

prove the quality of their keyword searching.
The findings of this study attempt to rep

resent users' early reception of keyword
searching; the results should be useful for
future comparison to similar data collected
about keyword searching and about user reac-
tions to future new OPAC features. (The full
project report, submitted to ERIC, and an

article published elsewhere also detail other

aspects of patron keyword searching. 1 )
The University
Indiana State University has approximately
11,000 students, including about 2,000 grad-
uate students. A small number of doctorates
are offered are in the fields of education and

psychology. Master's degrees are awarded in

all schools; they include the College of Arts
and Sciences and the Schools of Business,
Education, Nursing, Technology, Health,
Physical Education, and Recreation. The

University has approximately 700 faculty
members.

The Library
Indiana State University Libraries include a

main library, Cunningham Memorial Library,
and a science library, which covers chemistry,
biology, and geology. Since March 1985, the
ISU Libraries have made the NOTIS online

Pat Ensor is Coordinator, Electronic Information Services, Indiana State University Libraries, Terre
Haute, Indiana.
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catalog, LUIS, available to the public. It lists
over 99 percent of the library's holdings, with
1,751,000 bibliographic records. It also in-
eludes the holdings of two nearby smaller
institutions: Rose-Hulman Institute of Tech-
nology, an engineering school, and St. Mary-of-
the-Woods College, a liberal arts institution.

Keyword Searching
Indiana State University Libraries made the
keyword mode of LUIS searching available in
the late spring of 1988, so that it had been
available for almost two years when this study
was done. Prior to the introduction of key-
word/Boolean searching, NOTIS had three
modes of searching available: author, done by
typing in "a= [authors last name first name]";
tide, done by typing in "t= [title ofwork, omit-
ting initial article]"; and subject, done by typ-
ing in "s=[Library of Congress subject head-
ing]." In early 1988, NOTIS introduced the
keyword/Boolean search mode, done in its
most basic form by entering "k=[word or

phrase]." The syntax of this search mode is
a very simplified form of the BRS search
language.
Library Instruction
Library instruction at ISU Libraries is primar-
ily carried out by the Library Instruction &
Orientation Department, which has two li-
brarians. The author and four other librarians
participate in instruction when needed. The
department offers on-demand instruction
sessions at faculty request for classes; most
freshmen receive LUIS instruction, including
an introduction to keyword/Boolean, in their

beginning English class. Advanced instruc-
tion in keyword/Boolean searching is offered
and publicized once each semester in a

workshop that participants sign up for on a

voluntary basis; attendance is usually low. In-
struction is also available by individual ap-
pointment with a librarian.

LITERATURE REVIEW

The most important literature in this area

generally falls into three groups: the Council
on Library Resources (CLR) online catalog
studies in the early eighties, some individual
library OPAC user surveys that relate to key-
word searching, and some studies of transac-
tion logs for online catalogs. The author could
not discover any other similar attempt to

question patrons extensively about their use

of keyword/Boolean searching on any online
catalog, although some of the CLR studies
had some questions about keyword/Boolean
searching, and some of the transaction log
studies have implications in this area. In addi-
tion, some research in online and CD-ROM
information retrieval is relevant.

Council on Library Resources Studies

In the last half of 1982, a spate of relevant
reports began appearing from the CLR-spon-
sored research projects on online catalog use.

A study conducted by the Research Libraries
Group included Northwestern University's
online catalog, LUIS, which did not provide
keyword/Boolean searching at that time. It
found that increasing results of a search, find-
ing a correct subject term, and doing a subject
heading search were the most commonly
cited user problems on LUIS and on the Stan-
ford and Dartmouth systems.2

A highly relevant study report appeared in
November 1982; Joseph Matthews Associates
surveyed users of six computer systems in
seven libraries, including an OPAC that pro-
vided keyword searching early on Mankato
State University's OPAC, PALS (Project for
Automated Library Systems). Users of this
system had about as much difficulty finding
correct subject terms as those ofnonkeyword
systems (32% vs. 39%), but they reported
fewer subject searching problems (17% vs.

28%). Sixty-four percent of Mankato State
University users reported using keyword
searching versus 48% using subject heading
searching. About 45% of the searching on

Mankato State University's catalog was key-
word searching, as opposed to about 19%

subject-heading searching.3
A related 1983 study done by the Univer-

sity of California about its MELVYL system,
which allows keyword/Boolean searching, in-
dicated that MELVYL system users had
greater than average problems increasing a

result when too little is received and finding
the correct subject term. However, they had
fewer than average problems doing a com-

puter search by subject and using logical
terms "and," "or," and "not."4 The problems
are similar to those of systems without key-
word/Boolean searching, but the greater ease
ofsubject searching bears out Mankato State's
results. A related study of the MELVYL
system's transaction logs found that in a group
of keyword searches, about 27% used a sin-
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gle keyword, and almost 73% used explicit
Boolean operators between keywords. The
study concluded that in general, search com-
plexity was low, but some users obviously do
use Boolean capabilities when a simple search
retrieves too much or too little material.5

Another interesting study was done of

Syracuse University's SULIRS system in
1983. This system has keyword/Boolean capa-
bilities. Analysis of transaction logs showed
that many users were apparently unaware of
(1) an implicit and when they typed in more

than one keyword, (2) the fact that the SB
command only searched Library of Congress
Subject Headings, (3) that they could refine
broad searches by combining factors, and (4)
that they could get online help. Users tended
to type in only one or two keywords, resulting
in large lists of results that were seldom com-

pletely browsed. When searches were refor-
mulated, it was usually done by changing key-
words, not by changing search types.6

Joseph Matthews' overall report on the
massive twenty-nine-institution CLR OPAC
study states that the most common problems
patrons reported were increasing the result
when too little is retrieved and finding the
correct subject term. This result seems to

correspond with the findings of the institu-
tions mentioned abovewith keyword/Boolean
search capabilities. Thirty-one percent said
that subject searching was difficult. Generally
keyword searching was used frequently when
available, but it was not usually a requested
future enhancement where it was not avail-
able. Systems with keyword/Boolean search-
ing received more subject searching and were
more successful in known-item searching.7
Keyword/Boolean searching capabilities did
not appear to relate to user satisfaction. 8

Finally, an online catalog library center
focus group study done as part of the CLR
research noted that participants remarked
that they often find their subject terms to be
too specific or too general, they try many
different subject terms when finding too little
information, and they consult library staff
when they cannot find the right terms.9

Library-Conducted OPAC
User Surveys
In 1983, researchers at Bell Laboratories built
two online catalog systems for their libraiy;
one was a menu-based system, using a hierar-
chy based on Dewey Decimal categories, and

one allowed keyword searching of author,
title, and subject heading terms. The keyword
system was overwhelmingly preferred; it was
used for 80 percent of all searches. Sixty-five
percent of keyword-search users found what

they wanted, as opposed to 30 percent of
menu searchers. Keyword searchers tended
to do simple one- or two-word searches. 10 The
users of this system would, of course, have
been quite sophisticated technologically.

In a study that surveyed faculty use of

subject searching in card and online catalogs
at the University ofHouston, University Park,
Carolyn Frost found that 27.5 percent of the
faculty used keyword searching "always" or
"frequently." She noted that "the percentage
of frequent users of the keyword search was

twice as high among humanities/social science
faculty as it was among science/engineering
faculty." Fifty-two percent of the faculty
wanted the enhancement of being able to

combine terms in a search added to the

catalog. 11

Transaction Log Studies

The most extensive analysis of user searches
on keyword systems was done in the United
Kingdom and Australia. A librarian at the Uni-

versity of Hull, which was one of the earliest
users of the Geac system in the United King-
dom, studied keyword searches through
transaction logs. He found that over a period
of eight months, the percentage of one-word
keyword searches ranged from 31% to 38%;
two-word searches ranged from about 45% to

about 50%; searches involving three words or
more ranged from about 13% to about 18%;
and complex searches (using Boolean opera-
tors and/or truncation) ranged from about 6%
to about 10%. The one-word searches re-

suited in the most matches; 36.6% found 100
or more matches, and only 10.4% resulted in
zero matches. For the two-word searches,
34.5% found zero matches, and 38.6% found
one to nine matches. For the three-word
searches, 48.2% found zero matches, and 42%
found one to nine. Tom Graham concluded
that user comments showed that although
learning the system was often difficult, the
keyword/Boolean capability was valuable. His
study indicated the need for more online
help. 12

In late 1989, a transaction log study ap-
peared with some implications for this proj-
ect. Thomas Peters of University of Missouri,
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Kansas City, discusses the relative merits of
transaction log studies and surveys. He re-

ports on a transaction log study done on

LUMIN, their WLN-based OPAC system.
He found that very little Boolean-mode
searchingwas done, and from 50 to 80 percent
of the "and" searches done resulted in zero

hits. He notes that "many users tend to work
with poor, inefficient, high-recall searches
rather than attempt to refine their searches
and make the results more precise." 13

Information Retrieval Research

Christine Borgman of the Graduate School of

Library and Information Science at the Uni-

versity of California, Los Angeles, has done
some invaluable research in this area, but a
few others have studied end-user behavior
with systems that offer keyword/Boolean
searching. Surprisingly, little of the research
on end-user searching turned out to be of
value in this study, however.

An early study of the behavior of doctors

searching Medline yielded some interesting
information. Looking at a sample of 400 re-

corded searches on Medline by these end
users, the researchers found that 79.6% of the
sessions used the "and" operator, and one to

five "ands" were used in 56.8% of the sessions.
Truncation was used successfully in 9.8% of
the searches. Only 0.6% of the searches used
field abbreviations, although 17.4% used the
ALL indicator to have Medline do a search
not limited to a field. The researchers con-

eluded tentatively that "users tend to learn
and use the minimum of techniques with
which they can get the job done—being con-
tent to do something the long way rather than
to try to remember a short one. It also appears
that some will look at many references offline
to ensure recall, rather than to try a sophisti-
cated strategy to get precision in their
searches."14

Borgman published several papers in 1986
that focused on individual differences in in-
formation retrieval and user mental models.
She looked forwhat factors account for differ-
ing rates of success in information retrieval.
She has found evidence that indicates that
students majoring in science and engineering
perform significantly better on a Boolean
logic-based search system than social science
and humanities majors, evenwhen controlling
for previous computer experience. She has
also done research that indicates that engi

neering majors show more of the logical rea-
soning and problem-solving aptitudes that
have been shown to be related to computer
programming and information retrieval than
English and psychology majors do. 13

A study of the factors that differentiate
between successful and unsuccessful searches
by biomedical professionals on Medline from
the BRS Colleague system was reported in
1986. Most problems were found to stem
from difficulties with search strategy; the
more successful searches happened to be for
topics where a simple search was adequate.
The extent to which the different system
search features were used was reported: 77%
of the searches used "and," 17% used "or,"
38% used truncation, 29% used field qualifi-
ers, and 26% used positional operators. 16

Finally, in a recent study of CD-ROM
users' desire to update CD-ROM searches
with online searches, researchers at Texas
A&M monitored CD-ROM searches by end
users. They found that "the majority of the
participants did not understand the basic con-
cepts of searching, such as selection of search
terms, use of Boolean operators, truncation,
and limiting." They concluded that many, if
not most, searchers were searching very inef-
ficiently and "happily printed out hundreds
ofcitations." They also found that searching
concepts did not carry over from one CD-
ROM system to another. 17

Summary
The literature to date indicates that users of
OPACs tend to use keyword/Boolean capabil-
ities relatively little, and end users of other
information retrieval systems find Boolean
searching fairly difficult to learn and do. Users
tend to do simple searches and make little use

of complex features. The main area showing
significant individual differences in relation to
keyword/Boolean systems has been the area

of subject specialization, although evidence
here is contradictory.

METHODOLOGY
The Questionnaire
The author decided that the most useful and
feasible way to obtain the information desired
would be by way ofa questionnaire. Although
the information obtained is not necessarily an
accurate report of what users do, a question-
naire is the only way short of individual inter-
views and testing to elicit user characteristics
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Table 1. Frequency ofKeyword Searching

Almost every time I use LUIS

More than half the times I use LUIS

Less than half the times I use LUIS

Almost never

Unusable answers

Blank

Percentages do not always equal 100% due to rounding.

and subjective opinions. Because the author
was working alone and wished to have a large
sample size to work with, individual inter-
views were not feasible.

The final form of the survey had twenty-
seven questions, with one question having ten
parts. Questions 1 through 16 were aimed at
both users and nonusers of keyword/Boolean,
and the first ten of them attempted to elicit
demographic and other user characteristics.
Question 17 was aimed at nonusers of key-
word/Boolean searching, and the rest were
aimed at users ofkeyword/Boolean searching.
Parts of the questionnaire relevant to these
results are given in appendix A.
Questionnaire Administration

The author personally administered the ques-
tionnaire from the end ofJanuary 1990 to the
beginning ofApril 1990. Users of LUIS at the
main terminal cluster on the first floor of the
main university library were approached and
asked to fill out the survey, primarily during
evenings and weekends. Library workers
were not approached to answer the question-
naire. An attempt was made to approach any-
one using a LUIS terminal during the sam-

pling period, although with only one

questionnaire administrator, some users were
inevitably missed. Although there is a science

library on campus, as mentioned above, ques-
tionnaires were not given out there because
the collection covers a narrow range ofsubject
areas (chemistry, biology, and geology); as it
turned out, approximately 25 percent of the
respondents were in a science or technology
area anyway.

The only exception to the above procedure
was made in an attempt to elicit adequate
faculty response. Since few faculty members
were to be found doing searches at the main
cluster, the author chose approximately sixty
faculty members in all disciplines she knew to

No, %_
121 30.3

55 13.8
75 18.8

45 11.3

0 0

104 26.0

be LUIS searchers and mailed the question-
naire to them. This effort produced about a
50 percent response rate.

Ultimately, 400 usable questionnaire re-

sponses were obtained. Although it proved
impossible to keep an exact count of how
manyquestionnaires were distributed, the au-
thor estimates the response rate to have been
about 35 percent. The data retrieved were pro-
cessed using the Kwikstat statistical program.

RESULTS

Frequency of Keyword Searching
Reported frequency of keyword searching is

given in table 1. Status and age range showed
significant variations in frequency of keyword
searching. Frequency of keyword searching
drops when one goes from undergraduates to
graduate students to faculty. Over 65% of all

undergraduate students report using keyword
searches almost every time or more than half
the time they use LUIS; less than 55% of
graduate students and less than 36% offaculty
members responded similarly.
Difficulty of Learning
Keyword Searching
Perceived difficulty of learning keyword
searching is reported in table 2. About 60

percent of the respondents felt that keyword
searching is very easy or easy to learn. Only
about 13 percent circled 3 or 4.

Respondents who had previously used an

OCLC terminal or a computer at school for a
computer course perceived keyword search-
ing as easier to learn, whereas those who had
not used any other computer system per-
ceived it as more difficult. Only 62.9% of
those who had used no other computer system
circled numbers on the easy half of the scale,
as opposed to 84.4% of those with computer
experience. Fully 11.1% of those without
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Table 2. Difficulty of Learning Keyword Searching
No.

122 30.5

117 29.3

44 11.0

7 1.8

1 .3

109 27.3

rs

No.

50 12.5

90 22.5

71 17.8

28 7.0

0 0

161 40.3

1 (very easy)
2

3

4 (very difficult)
Unusable answers

Blank

Percentages do not always equal 100% due to rounding.

Table 3. Difficulty ofLearning Boolean Operato

1 (very easy)
2

3

4 (very difficult)
Unusable answers

Blank

Percentages do not always equal 100% due to rounding.

computer experience considered learning
keyword searching very difficult, versus 1.5%
of those with computer experience.
Difficulty of Learning
Boolean Operators
On question 20, it is interesting to note the

people who did not answer; over 40% of the

respondents left this blank (see table 3). Many
of them wrote in comments that indicated
they did not know what Boolean operators
are, and it is likely that some of the respon-
dents who did answer the question did not

know much about Boolean operators. There
is a widespread lack of familiarity with Bool-
ean operators.

Faculty members were less likely to per-
ceive learning Boolean operators as difficult.
ISU upperclassmen and faculty felt Boolean
operators were easiest to learn, with over 69%
ofjuniors and seniors and over 79% of faculty
circling I or 2, with I being very easy. Only
43% of ISU freshmen and sophomores circled
1 or 2, as did 40.7% of graduate students.

Those with no other computer experience
perceived learning Boolean operators as more

difficult. Only 62.9% ofthem circled numbers
on the easy half of the scale, as opposed to

84.4% of those with computer experience.
Fully 11.1% of those without computer expe-

rience considered learning keyword searching
very difficult, versus 1.5% of those with com-

puter experience. Those with CD-ROM
database experience perceived it as less diffi-
cult, as did those with online dial-up database

experience, OCLC terminal experience,
home computer experience, or work com-

puter experience.
Satisfaction with results of the last key-

word search (question 25) falls as perceptions
of difficulty with learning Boolean operators
rises. Percentages of respondents saying they
were very satisfiedwith the results of their last

keyword search drop steadily as their per-
ceived difficulty of learning Boolean opera-
tors rises. Over 80% of those who were very
satisfied or satisfied (circled 1 or 2) with the
results of their last keyword search perceived
Boolean operators to be very easy to learn.
This combination is at about the same level
for those who circled 2 on the Boolean oper-
ator scale, but drops to about 76% for those
who circled 3 and drops greatly to about 46%
for those who felt learning Boolean operators
was very difficult.

Methods Used to Learn

Keyword Searching
The bulk of respondents use minimal infor-
mation to learn keyword searching on their
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Table 4. Methods Used to Learn Keyword Searching

Method No. %

LUIS welcome screen 169 42.5

LUIS keyword help screens 127 31.8

Trial and error 166 41.5

Library instruction class/workshop 108 27.0

Information desk librarian assistance 34 8.5

Assistance from passing Ubrary staff member 22 5.5

Friend or someone at next terminal 52 13.0

Appointment with librarian 2 .5

Library handouts 60 15.0

Table 5. Satisfaction with Results
of Last Keyword Search

No. %

1 (very satisfied) 57 14.3

2 148 37.0

3 69 15.8

4 (very unsatisfied) 19 4.8

Unusable answers 4 1.0

Blank 109 27.3

Percentages do not always equal 100% due to rounding.

own (see table 4); all the LUIS welcome
screen tells them is that to do a keyword
search, one types in k=[a keyword] and
presses the enter key, although a good num-

ber of them may actually use the keyword help
screens, which have much more information.
Most people are evidently not reached by
more organized library instruction methods,
or they do not want to use them.

Satisfaction with Results of Last
Keyword Search

Question 25 is about satisfaction with the re-

suits of the respondents last keyword search.
Users were asked to circle a number on a scale
of 1 to 4, from very satisfied to very unsatis-
fied. Results are given in table 5. Over half of
all the respondents were very satisfied or sat-
isfied with the results of their last keyword
search. Only a little over 20% circled 3 or 4.
Generally, the great majority of people who
do keyword searching (71.4%, or 205 of 287)
are satisfied with the results of their last key-
word search.

Level of satisfaction with results of the last

keyword search shows significant variation in
attitude toward keyword searching compared
with a=,t=, ands= searching. Those who are

more satisfied with the results of their last

keyword search are more likely to find key-
word searching superior or better for topic
searching and less likely to consider it a last
resort. The "very satisfied" group had the

highest percentage of members saying key-
word searching is superior (29.6%) and the
lowest percentage (11.1%) saying it is a last
resort for them. The "very unsatisfied" group
had the lowest percentage ofmembers saying
keyword searching is superior (5.6%) and the
highest (two-thirds) saying it is a last resort.
The progression on each attitude statement is

fairly clear.

Comparison of Keyword Searching
to A-, T=, and S- Searching
The second-to-last question on the survey
asks users to compare keyword searchingwith
a=, t=, and s= searching and seeks to elicit

general attitude toward keyword searching
(see table 6). Do users perceive themselves as

using keyword searchingjust about every time
they search, do they use it in moderation
under certain circumstances, or do they avoid
it if at all possible?

Faculty were more likely than other

groups to check the third statement, and less

likely to check the first, most positive state-

ment, although this tendency does not quite
reach the point of significance when looking
at overall response. The response "keyword
searching is usually superior to all other meth-
ods, and I use it most of the time" was chosen
by 19.4% (39 of 201) of undergraduates and
17.6% (6 of 34) of graduate students, but only
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Table 6. Comparison of Keyword Searching to A=, T=, and S= Searching
No. %

Keyword searching is usually superior to all other methods, and I use it most of
the time.

47 11.8

Keyword searching is better when I want to find information on a subject, but I
still use a= ana t= searching when appropriate.

I only use keyword searching as a last resort when I can't find something using
the other search methods.

153

86

38.3

21.5

Unusable answers 3 .8

Blank 111 27.8

Percentages do not always equal 100% due to rounding.

Table 7. Attributionsfor Failure ofKeyword Searches

No.

My topic is too specific. 59 14.8

I'm not finding the right words for my topic. 147 36.8

I don't know enough about how to do a keyword search. 36 9.0

LUIS doesn't list material on my topic. 22 5.5

Unusable answers 27 6.8

Blank 109 27.3

Percentages do not always equal 100% due to rounding.

2.5% (1 of 40) of faculty. The response "key-
word searching is better when I want to find
information on a subject, but I still use a= and

t=searching when appropriate" varied little,
with 107 or 53.2% of undergraduates check-
ing it, 19 or 55.9% of graduate students, and
21 or 52.5% of faculty. The final statement, "I
only use keyword searching as a last resort
when I can't find something using the other
search methods," varies again, with 27.4% or

55 undergraduates choosing it, and 26.5% or

9 graduate students, but 45% or 18 faculty
selecting it.
Attributions for Failure
of Keyword Searches

The final question on the survey asks users to
tell the main reason why their keyword
searches fail when they are unsuccessful.
Four reasons were given, and users were

asked to choose the one that most closely
applies (see table 7).

DISCUSSION

This look at patron attitudes about key-
word/Boolean searching should be of some
use to other NOTIS installations and to orga-
nizations with other types of OPACs that use

a separate mode of searching for key-
word/Boolean functions. Information about

patrons' impressions about the difficulty of
learning keyword searching and Boolean op-
erators, the greater reluctance of faculty to

embrace this form ofsearching, the benefit to
patrons ofhaving other computer experience,
patrons' preference for learning online, and
their attributions for failure at keyword
searching may be somewhat generalizable to

other situations. It is worthy of research to see

if other institutions have the same results.

Contrary to some librarians' beliefs, the
great majority ofusers are not embracing key-
word searching wholeheartedly and indis-
criminately. At least as far as user self-report-
ing goes, no one needs to worry that users are
using keyword searching exclusively. In fact,
in light of the issues raised by searching mul-
tiple databases, with multiple vocabularies
through the OPAC system, users may well
need to be urged to use keyword searching
more.

Who seems to take to keyword/Boolean
searching more? Not surprisingly, the answer

is those with previous computer experience,
especially with information-seeking com-

puter experience. This should mean that, as



218 Information Technology and Libraries / September 1992

our patrons are becoming more likely to be
familiarwith computers, they may take to this
type of searching more easily. Who seems to

take to it less? Faculty members, who proba-
bly tend to have less computer experience
than students, and who are not as often the

target of library instruction efforts. This may
point up the need to focus on faculty more

when introducing this kind of capability.
Those who found Boolean operators more

difficult to learn also were less satisfied with
their keyword search results, although one

cannot conclude that those who know more

about Boolean operators are more satisfied
with their keyword search results. For one

thing, just because respondents perceive
Boolean operators as less difficult to learn
does not mean they know more about them.
Results on both of these factors maywell stem
from a general positive attitude and accep-
tance of keyword searching from a group of
respondents. There is interest among librari-
ans, though, in how patrons deal with large
search result sets, and those who do not un-

derstand Boolean operators may well have
more difficulty with this problem.

Patrons were very likely to have learned to
do keyword searching through some online
method at the terminal, through help screens

and the welcome-to-LUIS screen. A library
might respond to this by offering more library
instruction workshops, but academic libraries
have generally had difficulty attracting people
to workshops, and it may be more useful to
accept thatwewill never reach all, or probably
even a majority, ofpatrons using a system in a

classroom. Librarians tend to hunt diligently
for the best way to teach patrons to get around
a system's deficiencies, when what we should
be doing is insisting that vendors aim for a

system that does not need to be explained to
such a great extent.

Examining patrons' self-attributions about
failure in keyword searching, we note that two
of the reasons (having a topic that is too spe-
cific and LUIS not listing material on the
topic) pin the blame on the system or other

factors; the other two reasons (not finding the
right words for the topic and not knowing
enough about keyword searching) pin the
blame on the user. This is a generalization, but
the overwhelming majority of respondents to

this question gave a reason for failure that

implies some lack in their knowledge. Since
many of them are probably right, it is encour-
aging that many users seem to appreciate that
they need to know more about the process of

keyword searching. Now, however, it is up to

the librarians and the system designers to

convey that knowledge to them in some useful

way.

CONCLUSION

The tendency among users of keyword
searching on ISU's OPAC, LUIS, is to use

keyword searching more than half the times

they use LUIS, to find keyword searching easy
or very easy to learn, but to have more prob-
lems with Boolean operators. They use means
ofkeyword instruction that are available at the
terminal and are independent of library staff.
Other parts of the study showed that they are
most aware of the keyword help screens, and
tend to like them. They generally do not use

very organized methods to develop keyword
searching terms.

Keyword searchers generally find no more

than some of their keyword searching results
useful, but they report themselves very satis-
fied or satisfied with their results. They take a

moderate view of keyword searching, finding
it better for subject searching, but still using
a= and t= searching when appropriate. They
are most likely to feel that when their keyword
searches fail, it is because they cannot find the
right words for their topic. More studies like
this one may point the way toward under-

standing more about users' perceptions of

keyword searching methods, especially in

light of the growing practice of loading peri-
odical databases locally. Theywill make key-
word searching even more important to

users.
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Browsing through Public Access
Catalogs
Jamshid Beheshti

Browsing is an important aspect ofthe information-seeking activities of library
users and is primarily visual. Second-generation OPACs lack the necessary
visual characteristics for browsing. These characteristics may be best im-

plemented through simulation of images of books and library shelves on the

computer monitors. To mimic users' mental models of the real world may be

costly, however, unless new interfaces can tap into existing sources of informa-
tion. A possible solution may be found in using the information embedded in
the MARC record pertaining to the physical description ofa book. Public Access
Catalog Extension (PACE) is designed as an alternative interface based on

mental images ofusers and MARC records.

In the 1960s MARC was introduced to the

libraryworld; in the 1970s automated catalog-
ing systems were developed; and in the 1980s
came the introduction ofonline public access

catalogs (OPACs). As each decade passed,
sophisticated systems were produced and im-
plemented to automate library functions and
to provide end users with more efficient and
effective services. Today, automated systems
are used extensively in different information
environments and online catalogs have had
overwhelming acceptance by the public, re-
placing the more traditional card catalogs. 1

OPACs have evolved from the first to the
second generation, enabling users to search
through keywords in a variety of fields using
Boolean logic, truncation, and proximity op-
erators. In addition, many second-generation
systems enable end users to have access to two
or more search modes, such as menus and
commands, and several display options. These
OPACs, however, are different from commer-

cial databases available through systems such
as DIALOG and BRS in several respects.
They are primarily designed for end users.

They do not have extensive descriptors, ab-
stracts, or many other accessible fields as

traditional online bibliographical databases
do. Furthermore, they cover a variety of

subjects and are not confined to a partic-
ular discipline. 2

Traditionally, OPACs have involved mini
or mainframe computers in a multi-user envi-
ronment. With the introduction of CD-

ROMs, a new generation of online catalogs,
sometimes referred to as PACs (public access

catalogs), has emerged in the market. PACs
have been associated with single-user com-
puting, but some may be used in a network
environment. The distinction between the
two categories of online catalogs has become

blurry; one CD-ROM vendor reports that its
largest system serves over 250 stations and
includes two million records.3 Using the

microcomputers graphic capabilities, user in-
terfaces of CD-ROM PACs are generally
more "friendly" than OPACs, with such fea-
tures as help windows and pull-down menus.

Despite their sophisticated retrieval en-

gines, research shows users have a number of
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problems in interacting with OPACs. An in-

depth analysis of these problems may be
found in a recent article by Martha M. Yee,
who has reviewed over 150 studies in this
area.4 Yee summarizes the obstacles facing
users of OPACs as: finding appropriate sub-
ject terms, large number of hits and failure to
reduce the retrieval sets, zero hits and failure
to increase the retrieval sets, failure to under-
stand cataloging rules, and spelling and typo-
graphical errors. In addition, lack of under-
standing of the indexes, files, and the basic
database structure has led to the use of arti-
cles, stop words, inputting authors first name
before the last name, and hyphenation prob-
lems. Interfaces and retrieval systems have
caused a few problems of their own—namely,
complex interfaces and the need for training
and releaming when used infrequently, in-
comprehensible error messages, problems as-

sociated with displays both for brief records
and for complete cataloging information, in-
comprehensible HELP messages, and pre-
dicaments of Boolean logic. These problems
have prompted one researcher to state that
the second-generation OPACs, like many
other online retrieval systems, are "powerful
and efficient but are dumb, passive systems
which require resourceful, active, intelligent
human searchers to produce acceptable
results."5

Researchers are currently investigating
different options and models to remove some
of the obstacles facing end users in retrieving
information from online catalogs. These op-
tions consist of enhancing the content of
MARC records by including additional sub-
ject headings and classification schedules, and
redesigning user interfaces. Because enhanc-
ing millions of MARC records can be ex-

tremely costly, creating new interfaces may
provide a more realistic solution to the exist-

ing problems. Marcia Bates has suggested a

model for improving online searching called
"berrypicking." This models is based on the
premise that the nature ofa users information
query is dynamic, and therefore "it follows a

berrypicking pattern, instead of leading to a

single best retrieved set."6 Bates has arrived
at this model by examining search patterns of
end users. Users have various search tech-

niques to fulfill their information needs, in-
eluding obtaining information from footnotes
and references in journals and books, identi-
fying core journals in a discipline and follow

ing them through, searching for known au-

thors and subjects, and "browsing the materi-
als that are physically collocated with materi-
als located earlier in a search." This last
technique plays an important role in the infor-
mation-seeking activities of users.

BROWSING

Franklin P. Adams once said, "I find that a

great part of the information I have was ac-

quired by looking up something and finding
something else on the way."7 Browsing is an

important and integral part of the informa-
tion-seeking activities of library patrons. Al-
though, Apted, Herner, Hyman, and Lancas-
ter have suggested different categories for

browsing, in general, it may fall into two broad
classes: random and systematic.8

" 11 The for-
mer represents the nonpurposive, general
type of browsing that may occur in public
libraries and is mainly for interest and lei-
surely reading. Systematic browsing may have
a specific purpose—to alleviate the users in-
formation anomaly. At this stage, as Pejtersen
states, the "user may have a need which is so

ambiguous that no search specification is pos-
sible. Instead, the bookshelves or database are
scanned in order to explore possible matches
between the intuitive current need and the
available items."12 This type of browsing, also
referred to as "semi-directed" or "semi-struc-
tured searching," is the first phase of more

specific information seeking. Marchionin sug-
gests that people browse for three reasons: the
search objective cannot be defined clearly, the
cognitive burden is less than the structured
formalized searching, or perhaps the retrieval
system "encourages" browsing. 13 While some

investigators view browsing to be nothing
more than "casual, don't-know-what-I-want
behavior," 14 others advise novice users to ac-

tively browse through the shelves because
"when you have learned to read shelves as well
as books, you have made a significant advance
along the road to intellectual maturity." 15
Morse, a leading researcher in the field of
operations research, suggests that the
browser "does not allocate his search effort
purely at random; he goes to that section of
the library that he estimates has the highest
probability of containing a book or books his
immediate interests would find to be worth
borrowing."16

Browsing in the online environment has
been a viable searching alternative for some
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time. The present OPACs have two modes of

searching: querying and browsing. Querying
involves exact keyword or phrase matching by
using Boolean logic, proximity and other op-
erators, the result of which is "all or noth-

ing." 17 This mode of searching is generally
used for known-item searches and high preci-
sion. Browsing consists of scanning lists of
index terms, subject headings, shelflists, or
brief bibliographic records. It is most effec-
tive and practical when the search aim is not

specific, and the precise subject headings or
descriptors are unknown. 18 Many systems
offer both modes of searching to end users,
but information retrieval problems continue.
A study of the MELVYL system (University of
California's online union catalog) shows that
44 percent ofsearches result in zero hits in the
"Lookup" mode. Those users who conducted
successful searches retrieved sets with an av-

erage of 98.2 records, constituting a relatively
large set to browse through. 19

Research shows that browsing and classifi-
cation schemes in online catalogs are linked—
the former is a prerequisite for searching by
class numbers. Browsing the shelflist by using
the class numbers has been demonstrated to
be an effective search strategy.20 Some sys-
terns, such as General Research Corporation
LaserGuide, Library Corporation Bibliofile
Catalog, and Intelligent Catalog, offer shelf
browsing by adjacent call numbers.21

LaserGuide provides two additional features
to help users search and locate desired books.
The MAP key displays a diagram of the library
with approximate location of the catalog in
relation to library shelves. The SHELF key
accommodates shelfbrowsing by allowing the
user to move to either side of the present
location, left or right of the selected title.
Another example of browsing capability of an
OPAC is Minnesota State University System
OPAC (PALS) shelflist browse feature, which
enables the user to scan sections of the shelf-
list by entering truncated call numbers. Data
presented through this type of display do not

provide for realistic shelf browsing and limit
the user to single line displays.22

Even though many OPACs are gradually
incorporating browsing capabilities, including
shelf browsing, one study indicates that li-
brary patrons browse the shelves even after
consulting the online catalog.23 The data from
Hancock-Beaulieu's study show that between
30 and 45 percent ofall the searches that start

from the online catalog, regardless of type of
search, are concluded with browsing at the
shelves.24

ELECTRONIC BROWSING
THROUGH MARC

Browsing is primarily visual and is dependent
on patterns and shapes that are presented on

the screen.25 Direct manipulation of objects
on the screen conforms to existing syntactic
and semantic models. These models are based
on the notion that when objects are displayed
on the computermonitors, the need for learn-
ing and using complex commands, the syntax
of which might create more obstacles for
users, are substantially eliminated. Each di-
rect manipulation would immediately result
in a visible reaction from the system and
therefore reduce cognitive burdens. Hence,
"the task semantics dominate the users' con-

cerns, and the distraction of dealing with the

computer semantics and the syntax is re-

duced."26 In general, end users find spatial
presentation to be an effective channel of

communicating and organizing information.
Many existing MARC records contain the

physical description of the monographs. The
number ofpages or leaves, preliminary pages,
illustrations, and the size of a monograph are

all contained in the field tag 3xx of MARC
records. This description is usually presented
in the OPACs as part of the full record but not
the brief records that are displayed for brows-
ing purposes. Ironically, however, very few
users would notice this rich source of informa-
tion. As one study has reported, users "appear
to scan the documentation for the information
desired. Having located such information,
they may fail to note the presence of related
information unless it is in close (perceptual)
proximity."27 Physical descriptions are usually
concealed between the information-rich
fields, title and subject headings. Even if
OPAC users do notice the physical descrip-
tions, they have to use the complex mental
process of decoding the written language, i.e.,
number of pages and size of the book, and
encoding this information into mental images.

Why is the physical description so impor-
tant? Ted Nelson, the founder ofProject Xan-
adu, states:

One of the greatest [problems] is how to make the
reader feel comfortable and oriented. In books
and magazines there are lots of ways the reader
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can see where he is (and recognize what he has
read before): the thickness ofa book , the recalled

position of a paragraph on the left or right page,
and whether it was at the bottom or top. These
incidental cues are important to knowing what

you are doing. New ones must be created to take
their place. How these will relate to the visuals of
tomorrows hot screens is anybody's guess, but it
is imperative to create now a system on which

they may be built28 [my italics].

In the above passage, Nelson is referring
to the use of hypermedia and the associative
disorientation problems. Yet the incidental
cues that he mentions may be important stim-
uli in an OPAC. The visual clues, along with
auditory and tactile ones, are crucial factors in
human information processing which have
been ignored in information retrieval sys-
terns.29 Creation of the image ofa book on the
screen, based on the MARC record, conforms
with the mental models used in Human-Corn-
puter Interaction research. These models

imply that people learn through analogy and
comparison to an existing familiar mental
model.30 By simulating books and book
shelves on the screen, users are presented
with familiar images that they have had con-

tact with since childhood. Users interpret im-
ages through a process that involves the "acti-
vation of knowledge structures developed
from previous use of other 'analogous' sys-
terns or other portions of the same system. It
also includes the use of general world knowl-

edge and inferential techniques."31 In addi-
tion, younger-generation library patrons may
expect to use graphical user interfaces
(GUIs), 3-D graphics, and direct manipula-
tion of objects on computer monitors as they
become the norm rather than the exception
in many software packages in the market-
place.32 Second-generation OPACs do not use
anyofthese new technological developments.

A NEW GENERATION
OF PUBLIC CATALOGS

To address the needs of end users and allevi-
ate some of the mentioned difficulties, partic-
ularly with subject access, many researchers
have studied the use ofOPACs and conducted
experiments to enhance and improve these
retrieval tools. In a large-scale joint study by
the Council on Library Resources (CLR),
Forest Press, and OCLC, a research team

headed by Karen Markey conducted the

Dewey Decimal Classification (DDC) project
between 1983 and 1986. The objective of the
project was to study the effectiveness ofDDC
as a subject-access, browsing, and display
agent.33 The DDC project involved enhanc-
ing the online catalog with the inclusion of
DDC Schedules and Relative Index. The re-

suits of the study show that enhancements are
very beneficial to the users. Subsequently,
Markey and Calhoun found that by using the
5xx MARC fields, specifically 520 MARC tag
containing "summaiy" and 505 MARC tag
consisting of "contents," an average of 15.5
new terms may be added to each record,
hence extending the accessibility.34 More re-

cently, Markey Drabenstott and Vizine-Goetz
used the concept of"search trees" in an exper-
imental setting to augment the online cata-

logs. They used the machine-readable Li-

brartf of Congress Subject Headings
(LCSH-mr) with the ultimate objective ofde-
termining "the most sensible subject search-
ing approach for the wide variety of user que-
ries entered into online catalogs."35

Cochrane, Markey Drabenstott, Chan,
Pejtersen, Lawrence, and other researchers
have demonstrated the value ofenhancing the
online catalogwith DDC, Library ofCongress
Classification, other classifications schemes,
and their combination with other fields.36" 40

One ofthe longest-running experiments in
the field is the Online Keyword Access to
Public Information (OKAPI) project, which
uses color-coded keys and on-screen menus.41
The main objective of the OKAPI project,
which started in 1982, is to build an OPAC
that does not require any user training utiliz-
ing advanced retrieval techniques, such as

ranking ofdocuments, weighting index terms,
and automatic spell checking. An experiment
at Carnegie Mellon University consists of en-
hancing a selected number of records in dif-
ferent subjects by adding valuable references
in the table of contents.42 Similar projects
have been conducted in other institutions.43,44

Despite these enhancement efforts, only a
few researchers have been conducting exper-
iments with object-oriented displays for the
bibliographic retrieval systems. Duncan and
McAleese, in an experiment in usinggraphical
user interfaces for an OPAC (Knowledge and
Information Mapping; KIM), suggest that the
visual impact of a graphical thesaurus has
inherent cognitive and psychological advan-
tages.45 A first attempt at applying direct
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interfaces to public catalogs was made by
Benest et al.46 The icons in this system repre-
sent indexes, and users flick through pages
visually. The icons are also used to manipulate
the books physically with the idea that the
reader will reach an overall impression of its
contents. The system is based on the notion
that "spatial awareness is seen as providing
recognition clues."47 Unfortunately, retrieval
in this system is only possible through
phrase access of the index entries, and it is
not enhanced through other subject or classi-
fication schemes. An experimental interface
for use by children is also based on the con-

cept of simulating bookshelves on the screen;
however, it is not based on existing informa-
tion embedded in MARC records, nor does it
have extensive subject-access capabilities.48

Many other innovative and visionary solu-
tions have been conceived and implemented
by researchers. The Library and Information
Science Research Laboratory (LIBLAB) of
Linkoping University in Sweden has been ex-

perimenting with the hypertext system to en-

hance their online catalog. HYPERCATalog,
which is produced by LIBLAB, uses an ob-
ject-oriented graphical interface to support
the interaction between the library patron and
the catalog.49 A new development in interface
design based on a hypertext system was re-

cently reported in the literature. The inter-
face loads MARC records into Apple
computers HyperCard software to use its ex-
cellent graphical environment.50 The results
are a more user-friendly presentation of the
MARC content.

Perhaps one of the most innovative catalog
enhancement efforts to date is the BOOK
HOUSE project. Designed at the Riso Na-
tional Laboratory in Denmark, BOOK
HOUSE is a prototype graphical database sys-
tern containing the works of fiction for novice
users. The purpose of the project is to use the
users' mental images ofa library to design and
construct an "electronic library." This is ac-

complished by direct manipulation of the ob-
jects on the screen through use of icons.51
Another innovative interface is based on a

more sophisticated multimedia environment,
referred to as the Multimedia Visualizer.52
This system uses two- and three-dimensional
graphs and animation to guide library patrons
through an electronic library. Patrons can

search the library database through the tradi-
tional access points (author, title, and subject)

by choosing the appropriate card catalog.
They also can listen to sound recordings by
using the image of a tape recorder on the

computer monitor, or ask questions from a

librarian that is an animated image. Book-
shelves are also depicted on the screen, but
the physical characteristics of individual
books are not represented.

These and other similar projects are pav-
ing the way for the third generation ofOPACs,
the essential characteristics of which may be
the use ofgraphical user interfaces, enhanced
subject access through the addition of classi-
fication schedules, automatic spell checking
of the search terms, the addendum of table of
contents, and the creation of links among the

subject headings.53 As one researcher has ob-
served: "In any system implementation, all of
the options should be available because there
are many factors which determine which of
these a particular userwill choose in any given
situation."54 Any enhancement to the catalog
is bound to be beneficial to the end user, but
at a cost—a cost to the information center or
the library for designing and/or implementing
the system and a cost to the user for learning
a new interface. The enhancement efforts
thus far have been exorbitant since data are

not readily available in the present MARC
records.55 Cost reduction for the develop-
ment and execution and shortening the learn-
ing curve for end users are challenges that the
third-generation OPAC designers have to

confront.

AN ALTERNATIVE

Some recently developed OPACs are using
concepts that move them closer to direct ma-

nipulation or object-oriented interfaces.
Hildreth states that in these OPACS the "ob-

jects desired (e.g., book records—How nice
table of contents would be here!) are manip-
ulated in a direct, more intuitive manner,

avoiding previous layers of mental encod-
ing/decoding and indirect representation
searchers are usually required to pass
through."56 To produce an alternative front
end for the online catalog, the information
contained in MARC tag 3xx, the physical de-
scription of a book, is manipulated to create a

new interface called Public Access Catalog
Extension (PACE) (see figure 1). A subject
search under the Library of Congress subject
heading "Catalogs, on-line," from OCLC CAT
CD450 catalog is conducted to obtain data for
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designing a prototype PACE. An image of
each book based on the dimension and num-

her of pages has been created to simulate
library shelves. Number of pages is used to

determine the relative thickness of the book,
while the dimension presented in MARC is
used to calculate the relative height. The im-
aged spine of each hook contains the call
number, title, and other information, such as

authors name. In addition, since color may
play an important role in spatial arrangement,
each book is color coded to distinguish it from
its neighbors.57 For the purposes of illustra-
tion, only a few shelves have been created, but
in the future many more features will be
added to the interface. Each screen will hold
approximately fifteen to twenty items, the
same number available through many OPACs
in their browse modes. Users may search the
database by call numbers and browse the
shelves. They may choose to "zoom in" on a

specific item, and if interested, they would
have the option to "pick" it from the shelf

through a "hot spot" on the screen to be

manipulated by a pointing device such as a

mouse. Once the book has been chosen, it
may be opened to see a simulated title page
containing the name of the author, full title
and subtitle, publication year, publisher, and

place of publication. On the "verso" (i.e., the
next page), the full MARC record information
will appear. If the book is chosen permanently
(i.e., it is not replaced on the shelf), a dotted
line will fill the outline of the image of the
book on the shelf. This technique will enable
the user to follow his or her search and brows-
ingpath in the stacks and avoid disorientation.
Once the user chooses a particular book from
the shelves and opens it, the table of contents
will appear after the title pages. All the move-
ments through the stacks will be directed by
a mouse and the use of a fixed menu (icons)
at the bottom of the screen. Users will be able
to move one shelf-column at a time or jump
ahead or back several shelves at any time. A
"home" selection on the menu will enable the
user to go back to the opening screen. PACE
is not fully operational yet, but initial user
responses have been very promising.

CONCLUSION

Many systems have been designed to enhance
the second-generation OPACs and to accom-

modate end users, but they do not meet the

browsing requirements of most clients.
Browsing plays an important role in informa-
tion seeking and is primarily visual and object
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oriented. It can be best accomplished through
simulation of images of books and library
shelves on the screen. To mimic users' mental
models of the real world, however, may be
costly unless new interfaces can tap into exist-
ing sources of information. A possible solution
may be found by using the information em-

bedded in MARC records pertaining to phys-
ical descriptions of books.

Until recently, none of the graphical user
interface or object-oriented enhancement ef-
forts had been based on the MARC record.
For each research project, small databases
were constructed at an additional cost. With
millions ofMARC records available to library
and information centers, the "issue is not how
to improve the information on the record but
how best to use information already pres-
ent."°8 Massicotte suggests that "we may
begin to examine how the existing MARC
record structure could be combined with bet-
ter system design to provide the user with a

mental 'picture' of the database."59 The famil-
iar "mental picture" is the key to designing a

new generation of OPACs. Bates states:

It is the actual physical layout of a library that

people are most familiar with, rather than the

complex intellectual relationships we develop
among catalog entries, books, . . . Creating a

virtual physical layout on the screen may make it
easier for the searcher to think ofmoving among
familiar categories of resources in an informa-
tion retrieval system, in the same manner in

which they move among resources in the actual

library. 60

An alternative object-oriented, enhanced
interface based on the mental image of the
user is proposed in this article. PACE does not
compete with the existing interfaces; rather, it
is designed to enhance them. PACE may be

expanded to include indexes and eventually
the entire text (which may already be in ma-

chine-readable form). Users may take a lei-
surely PACE through the simulated library
stacks, randomly or systematically choose a

number ofbooks, and examine their contents.
Whether books are physically in the library or
are charged out will not affect the user. Phys-
ical impairments will not deter patrons from
using the library, as PACE will enable them to

browse through the electronic collection
without leaving their homes. Younger-gener-
ation library users having had considerable
experience with direct manipulation of ob-

jects on computer monitors will be at ease

with PACE.

Today's technological advances enable us

to design and implement a system that simu-
lates libraries on computer monitors. Such a

system based on the existing information em-

bedded in MARC would create images of
books and shelves on the screen. Some twenty
years ago, Miller speculated that since people
prefer to locate information spatially, pictures
of real bookshelves should be stored on a

television screen and enlarged electronically
to be manipulated by a light pen.61 That
vision may be realized now. If users need to
browse the shelves, then simulation will
provide them with an alternative search
path to information.
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An Examination ofUnfilled OCLC
Lending and Photocopy Requests
Scott Seaman

Interlibrary Loan Offices can supply documents for only a fraction of the
lending requests received (i.e., requests for the loan of a book or photocopy of
an article receivedfrom another library), despite sophisticated electronic veri-
fication/locating systems. Lending fill rates of 50 percent are common. As a

consequence, an interlibrary loan request must be referred to several different
libraries before being satisfied. This inefficiency significantly lengthens the time
required to deliver a document to a patron. This study analyzes 7,587failed
OCLC interlibrary loan and copy requests to determine why the requests could
not be supplied. It was found that loan requests most often fail because local
policies prevent loan or the items were in use. Copy requests most often failed
due to the requested volume ofa serial not being owned.

Although significant technological im-

provements have been made to the interli-
brary loan (ILL) process to speed receipt
of requested materials, at least one study
has observed that turnaround time for ILL
transactions has varied little since 1979. 1

One reason cited for long turnaround times is
the inability of a requesting library to locate
potential lenders of materials accurately. De-
spite sophisticated electronic verification and
locating systems, ILL offices can often fill
only 50 percent of the lending requests re-

ceived. Each of these unfilled requests must
be referred again and again until satisfied.
This inefficiency is a source of considerable
delay in the ILL process.

Each time a request is referred, the total
turnaround time of the request is measurably
increased. Because multiple referrals add sig-
nificantly to turnaround, one strategy to speed
turnaround time is to request from as few
institutions as possible. Identifying why li-
braries must refer 50 percent of their lending
requests has been the subject ofonly a hand-
ful of recent research studies. Furthermore,
previous studies have focused on failed book

requests without examining the reasons serial
requests fail. By identifying the reasons ILL
and photocopy or copy requests are not filled,
it mayprove possible to reduce the probability
of failure and, consequently, improve the
turnaround time.

Several earlier studies have shown that
ILL success rates (the proportion of all ILL
borrowing requests successfully completed)
are between 80 and 90 percent. 2 Each ofthese
studies based success on the final transaction,
ignoring the number of referrals a request
may have required. This is particularly true of
libraries using the OCLC ILL Subsystem as a

primary means for sending requests. How-
ever, when success is limited to that of being
the first library in the OCLC lender string,
Dodson et al. found that only 57.1% of re-
quests were completed.3Nearly 43%were not
filled and were referred to the next potential
lender. Gorin and Kanen found similar re-
suits: 52.6% for the first library, 21.4% for the
second, and 16.4% for the third.4

Explanations as to why such a large pro-
portion of OCLC requests must be referred,
despite having accurate location information,

Scott Seaman is Head of Access Services at Norlin Library, University Libraries Access Services
Department, University of Colorado at Boulder.



230 Information Technology and Libraries / September 1992

are elusive. Robert B. Winger examined the

book-lending requests of the University of

Chicago's Joseph Regenstein Library.0 Of ap-
proximately 8,061 book requests received,
55.5% (approximately 4,471) were not filled.

Winger analyzed and grouped a sample of347
of the unfilled book requests into five catego-
ries: not owned, 29.14% (volume or edition
not owned, not owned as cited), no longer in
collection, 14.28% (missing, lost, discarded,
transferred), unavailable for lending, 49.43%
(in use, at bindery, noncirculating), miscella-
neous/policy, 6.27% (lent before to same

reader, duplicate request, request cancelled),
and no reason given, 0.50%.

A 1986 study of the Illinois Library and
Information Network (ILLINET) examined
failed ILL book borrowing (not lending) re-
quests to determine reason for nonsupply.
Again, copy requests were excluded from the

study. The authors classified the unfilled book
requests into four broad categories: (1) no

lenders identified (51%); (2) located, but
noncirculating (12%); (3) located, but in use

(26%); and (4) canceled without search
(8%). 6

In characterizing the failed requests, the
authors found that almost halfwere for items
published between 1970 and 1984. Special
formats, such as audiovisual items, micro-
forms, documents and technical reports, the-
ses, annual reports, and conference proceed-
ings accounted for an unusually large portion
of the failed requests. ILLINET includes ac-

ademic, special, public, and school libraries.
The authors found that 85 percent of failed
requests originated from public libraries.
Over 60 percent of the failed requests used
OCLC and local or statewide tools to identify
potential lenders.

A 1989 New Zealand study of borrowing
failure cited three primary reasons for non-
supply of books through ILL: no locations
(32%), not held (15.4%), and in requests for
use (10.7%). In contrast to the Illinois study,
requests for adult nonfiction published since
1985 was the area of greatest failure.7

The purpose of this study, then, is to exam-
ine ILL transactions in a large academic li-
brary to determine: (1) the ratio of unfilled to
filled loan and copy requests, and more signif-
icantly, (2) why the unfilled requests could not
be satisfied. Identifying why lending requests
fail is an important step in improving turn-
around time of ILL requests.

OHIO STATE UNIVERSITY
INTERLIBRARY LOAN OFFICE

The Ohio State University (OSU) Libraries
collection holds 4.3 million volumes and
serves a population of 55,000 students, 4,500
faculty, and 16,500 staff.

Interlibrary loan at OSU is centralized in

the university libraries system. Borrowing,
book lending, and photocopy services are

managed from a single office. Materials are

retrieved by the ILL office from a central
graduate library and twenty-six department
libraries. Over 60 percent of university
libraries' holdings are in the department li-
braries. Moreover, some department libraries
are more than one mile from the central li-

brary. The health sciences and law libraries
are administered separately and operate their
own ILL services for their patrons.

More than 30,000 borrowing and lending
requests were processed in OSU's ILL office

during 1988-89. Slightly over 15,000 lending
and photocopy requests were processed dur-
ing 1988-89 from institutions in the United
States and overseas. Requests were received
from a broad range of institutions, including
other academic libraries, public libraries, spe-
rial libraries, private industries, and govern-
ment. A $10 fee was assessed for most loan
and photocopy requests that were filled.

Eighty percent of lending requests re-

ceived were through OCLC; 20 percent came
through U.S. mail, telefacsimile, or electronic
mail. Virtually all OCLC loan requests were

verified for location using OCLC as the
source. Those received via ALA forms, elec-
tronic mail, or fax used a variety of sources,
including OCLC, the National Union Catalog
(NUC) or Union List of Serials in the United
States and Canada (ULS ) as a source for loca-
tion verification.

LIMITATIONS AND DEFINITIONS

For the purposes of this study, interlibrary
loan is defined as "a transaction in which li-

brary material, or a copy of the material, is
made available by one library to another upon
request."8The transfer ofmaterials within the
OSU libraries system is not considered ILL.

An "OCLC loan request" is a request ini-
tiated by another library through the OCLC
ILL Subsystem for the delivery of the original
document (either paper, film, fiche, or card).
Loan requests are most often for books. Vol-
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umes ofserials are only rarely requested. Sim-
ilarly, an "OCLC copy request" is a request
initiated by another library through the
OCLC ILL Subsystem for a reproduction of
the original document (paper, fiche-to-fiche,
fiche-to-paper, etc.). Copy requests are over-

whelmingly for journal articles. Occasionally,
however, chapters of books are requested for
copy. An "OCLC not filled copy request"
and "OCLC not filled loan request" are

those loan and copy requests that could not
be supplied.

The data were limited to requests received
through the OCLC ILL Subsystem between

May 1, 1990, and November 30, 1990. The
results were based solely on lending statistics
maintained during this period. Requests re-

ceived via U.S. mail, telefacsimile, or elec-
tronic mail were not included. Subject and
requestor information was not maintained on
the requests. Requests not filled were sorted
daily by reason not filled and tallied by staff
members coordinating the lending or copy-
ing. This information was cumulated into

monthly statistics.
Statistics were maintained to identify rea-

sons for nonsupply in four broad areas: not

owned, not available for ILL, policy prohibits
ILL, and other. Within each area, detailed sta-

tistics were maintained for several categories.
Not Owned

"Title not owned" covered any request, with
what seems to be verified bibliographic infor-
mation, for an item that was not owned or was
no longer owned by OSU Libraries. This cat-

egory includes requests for specific editions
or printings that were not held by OSU Li-

braries.
"Volume not owned" covered requests for

a title that was owned, but the volume or part
needed was not. This did not include volumes
or issues temporarily missing from shelves
because of binding, circulating, etc.
Not Available for ILL

"In use" covered any book or serial volume

charged to a patron or temporary library loca-
tion code (binding, repair, etc.).

"Not on shelf' was used for items that the
local online system showed as available for
loan but could not be located in the stacks.
This category also included noncirculating
materials (such as journal volumes) temporar-
ily missing from the shelves.

"Too fragile" covered items believed too
delicate to survive the rigors of packing and
shipping.
Policy Prohibits ILL
"Cost" covered instances in which the re-

questing institution refused the item because
of the $10 fee OSU charges. Some institutions
requested items unaware of this policy. When
informed (via the Lending Message field of
the OCLC request), they choose to obtain the
item from another supplier.

"Noncirculating" covered any item that
could not be supplied because of a predeter-
mined policy restricting its use to an OSU
libraries facility.
Other

"Bad citation" meant the request had a critical
part of the bibliographic information incor-
rect or missing. Consequently, the request
could not be located.

"Lost on OCLC" covered OCLC requests
not responded to within the four-day limit
imposed by the OCLC ILL Subsystem. The
OSU libraries system is dispersed over an

unusually large campus. Consequently, it is
not always possible to retrieve the item, pro-
cess it, and update OCLC within the time

provided.
"Other" covered miscellaneous reasons for

nonsupply, including cancelled requests,
OCLC conditional messages not answered, and
requests for copies in formats (such as micro-

film) that OSU libraries could not supply.

RESULTS

Loan Requests Not Filled

Data were collected over a seven-month pe-
riod from May 1, 1990, through November
30, 1990. A total of 15,147 requests were

received through OCLC; 7,560 (49.9%) were
filled while 7,587 (50.1%) were not filled. Of
the requests received, 7,846 (51.8%) were

requests for copies, and 7,301 (48.2%) were
loan requests.

The requests not filled were divided al-
most evenly between loans not filled and cop-
ies not filled. Not filled loans represented 3,697
(50.6%) of the total requests not filled, whereas
not filled copy requests represent 3,890
(49.6%) of the total requests not filled. Table
1 (OCLC Lending Requests) profiles the re-

quests OSU received and those not filled.
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Table 1. OSU lnterlibrary Loan Office OCLC

Lending Requests May 1,1990-Nov. 30,1990

No. %

Total OCLC requests
received

15,147 100

Copy requests received 7,846 51.8

Loan requests received 7,301 48.2

Total OCLC requests not
filled

7,587 100

Copy requests not filled 3,890 51.3

Loan requests not filled 3,697 48.7

Statistics were maintained daily, classify-
ing why each of the 7,587 book and copy
requests were not filled. Figure 1 (OCLC
Loan and Copy Requests Not Filled) orga-
nizes results into four areas: not owned, not
available for loan, policy prohibits loan, and
other.

The most significant reasons loan requests
were not filled were because local policy pro-
hibited loan (44%) or the item was not avail-
able for loan (38%). Only 12% ofloan requests
failed because they were not owned, whereas
60% of the copy requests failed because they
were not owned. "Not available" accounted
for 22% of not filled copy requests.

Table 2 (OCLC Loan Requests Not Filled)
provides detailed analysis for each category of
loan requests. Within the category of "policy
prohibits loan," "noncirculating" is the major
component and the single most significant
factor affecting the failure of loan requests.
Within the "policy prohibits loan" compo-
nent, "cost" represents instances where the
$10 loan fee caused failure. This appears to be
an insignificant factor of loan failure. How-
ever, a significant number of transactions are

made on a free reciprocal basis. This activity
tends to deflate the impact of those refusing
loans due to cost.

The other significant component of loan
failure, "not available," represents items "in
use," items "not on shelf," or items "too frag-
ile" to ship. Although "in use" items represent
the largest portion of the category, "not on
shelf' does represent a substantial portion of
the total.

The combination of "other" and "not
owned" comprise only 19 percent of the total
loan requests not filled. This suggests that
OCLC accurately reflects library book hold

ings. Particularly encouraging is that "bad ci-
tations" represent a very small portion of the
total. Most loan requests are verified for ac-

curacy and location using OCLC. If correctly
processed there is little chance oferror. How-
ever, it is possible to send ILL requests via

OCLC without verifying the accuracy of the
citation or location of the item. Such requests
are difficult for the lender to interpret and
often cannot be located for loan. These statis-
tics suggest that such requests are rare.

Copy Requests Not Filled
The overwhelming reason copy requests were
not filled was "not owned." Table 3 (OCLC
Copy Requests Not Filled) details the statis-
tics on each category of copy requests not

filled. Virtually all of the "not owned" statistics
were generated because a particular volume
of a serial was not owned. OCLC describes
serial locations only at the title level and not

at the volume level. Therefore, a library send-
ing an OCLC request for a journal article
cannot determine from the OCLC biblio-
graphic record which library owns the needed
volume. Consequently, potential lenders'

symbols are input into the loan request with-
out knowledge of specific holdings the librar-
ies may have. The data depicted in figure 1
and table 3 suggest that this limitation results
in a very high proportion ofcopy requests not
being filled. Such requests must be referred
again and again until an institution is found
with the correct volume available to photo-
copy.

The OSU libraries do not currently partic-
ipate in an OCLC Online Union List of Seri-
als. These data suggest that participation
could significantly impact ILL success rate.

"Not available" represents 22 percent of
the OCLC copy requests not filled. That cat-
egory is dominated by "not on shelf." In most

cases, these failures represent serial volumes
owned but temporarilymissing from the shelf,
probably because patrons are using them or

they are waiting to be reshelved.
The number of "bad citations" is consider-

ably higher for copy requests than for loan

requests. Copy requests are nearly all for ar-
tides in journals. The information that the

patron copies onto the ILL request form for
copies is easier to mistake than that for loan

requests. Consequently, "bad citations" rep-
resent 8.9 percent of copy requests but only
1.9 percent of loan requests.
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OCLC LOAN AND COPY REQUESTS
NOT FILLED

May 1, 1990—Nov. 30, 1990

Loans
■ Not Owned
69 Not Available
^ Policy Prohibits Loan
ED Other

Copies

Figure 1. OCLC Loan and Copy Requests Not Filled.

Table 2. OSU Interlibrary Loan Office OCLC Loan Requests Not Filled
May 1, 1990-Nov. 30, 1990

Policy Prohibits
Not Owned Not Available Loan

Title Vol. Not
Not Not

Owned Owned
In
Use

on

Shelf
Too

Fragile
Non-
Circ. Cost

Bad
Cite

Lost
OCLC Other Total

May 25 13 104 59 3 126 21 9 1 13 374

June 34 25 129 79 5 191 39 11 2 27 542

July 46 19 113 58 8 176 26 5 1 11 463

Aug. 41 25 120 67 12 199 33 7 0 16 520

Sept. 46 37 108 48 1 167 40 10 0 20 477

Oct. 66 23 156 77 5 268 57 13 0 29 694

Nov. 43 28 141 78 13 211 60 15 1 37 627

Total 301 170 871 466 47 1,338 276 70 5 153 3,697

471 1,384 1,614 228 3,697

CONCLUSIONS

It appears from these data that more detailed
holdings information could significantly de-
crease ILL loan referrals and consequently
improve turnaround time. For loans, more
specific information on the availability for ILL

is needed. For copies, more specific informa-
tion on specific volume holdings is needed.

There appear to be two primary reasons

OCLC loan requests fail. Either the item is
considered noncirculating or it is already in
use. Although the data do not lend them-
selves to direct comparisons, these findings
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Table 3. OSU Interlibrary Loan Office OCLC Copy Requests Not Filled
May 1,1990-Nov. 30, 1990

Not Owned Not Available
Policy Prohibits

Loan Other Total

Title
Not

Owned

Vol.
Not

Owned
In
Use

Not
on

Shelf
Too

Fragile
Non-
Circ. Cost

Bad
Cite

Lost
OCLC Other

May 38 346 66 125 0 46 21 44 13 8 707

June 19 263 13 98 0 5 16 47 20 8 489

July 48 322 10 89 1 0 27 49 2 8 556

Aug. 55 329 24 125 0 1 34 80 2 14 664

Sept. 27 205 14 58 0 0 20 40 2 6 372

Oct. 42 297 10 117 0 0 40 52 7 9 574

Nov. 32 313 11 80 0 0 46 36 4 6 528

Total 261 2,075 148 692 1 52 204 348 50 59 3,890

2,336 841 256 457 3,890

do reflect Winger's conclusion that a large
proportion of loan requests fail due to

being noncirculating, at the bindery, or in
use.

In each of these instances, the requesting
library may resubmit the request for mate-
rials that do not circulate, or are at the bind-
ery, or are in use. The request may be referred
innumerable times before a library is found
that can supply the item. This is particularly
true with noncirculating items, since an item
that is noncirculating in one library tends to

be noncirculating in another. Perhaps re-

sponse time could be improved if availability
for ILLwere indicated on a title-by-title basis.
If libraries could identify potential lenders
more accurately before initiating the request,
referrals could be reduced and consequently,
turnaround time improved. While such an

indicator is probably not practical for items
temporarily charged to patrons, it may be for
those items permanently designated as non-

circulating.

Similarly, there appear two reasons why
copy requests fail: the specific volume of the
serial is not owned or the needed volume is
not on the shelf. Participation in an online
union list could minimize the impact of the
former. That bad citations are more promi-
nent with copy requests than loan requests is
not surprising. The numerical information

leading to a journal article is easily miscopied.
Inevitably, more research is needed. Al-

though the primary reasons for ILL request
failure have been identified, the assumption
that minimizing referrals improves turn-

around time has not been tested. Testing copy
failures at an institution participating in the
OCLC Union List Subsystem may provide
insight into the impact of precise location
holdings and if such information affects turn-
around. Finally, it is generally recognized that
ILL characteristics vary between academic,
public, and special libraries. Duplicating such
studies may identify other reasons for non-

supply.
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The Intelligent
Reference Information
System Project: AMerger
of CD-ROM LAN and
Expert System
Technologies
Charles W. Bailey, Jr.

The University Libraries of the University of
Houston created an experimental Intelligent
Reference Information System (IRIS) over a
two-yearperiod. A ten-workstation CD-ROM
LANwas implemented that providedaccess to
nineteen citation, full-text, graphic, and nu-

meric databases. An expert system, Reference
Expert, was developed to assist users in select-
ing appropriate printed and electronic refer-
ence sources. This expert system was made
available on both network and stand-alone
workstations. Three research studies were

conducted.

INTRODUCTION

From October 1989 to September 1991,
the University Libraries of the University of
Houston developed a prototype Intelligent
Reference Information System (IRIS) that

integrated CD-ROM LAN and expert system
technologies. The IRIS Project was partially
funded by a $99,852 Research and Demon-
stration Grant from the U.S. Department of
Education s College Library Technology and
Cooperation Grants Program.

The principal goals of the IRIS Project
were to: (1) implement a CD-ROM LAN that
would provide access to citation, full-text,
graphic, and numeric databases; and (2) de-
velop an expert system that would recom-

mend appropriate CD-ROM and print refer-
ence sources.

Three research studies were conducted:
(1) a CD-ROM LAN performance bench-

Charles W. Bailey, Jr., is Assistant Director, Sys-
tems, University Libraries, University of Houston.

mark; (2) a survey of user perceptions of the
CD-ROM LAN; and (3) a survey of user per-
ceptions of the expert system.

The IRIS project was intended to assist all
members of the university community, plus
the numerous Houston citizens who use the
services of the University of Houston Librar-
ies. This user population is ethnically diverse
and multilingual.

The IRIS Project evolved from two earlier

projects: (1) the Intelligent Reference Sys-
tems project, which developed an expert sys-
tern for indexes and abstracts (Index Ex-

pert) 1,2; and (2) the Electronic Publications
Center project, which established a CD-
ROM service that employed stand-alone
workstations.3

EDUCOMs Educational Uses of Infor-
mation Technology (EUIT) Program ac-

knowledged the accomplishments of the IRIS
Project when it named the project one of its
Joe Wyatt Challenge Success Stories. The Joe
Wyatt Challenge was intended to identify 100
successful applications of information tech-

nology in U.S. and Canadian colleges and uni-

versities; 101 projects were actually chosen.

PROJECT STAFFING

The IRIS Project involved staff from many
parts of the library. The staff identified in the

original grant proposal were mainly involved
in expert system development and CD-ROM
LAN technical support. As the project evolved,
it became clear that additional project staff
were required to plan and implement major
new electronic information services, provide
end-user support services, and conduct proj-
ect research.

The IRIS Project Director was Robin N.

Downes, director of the University Libraries.
Reporting to Downes, the Project Manage-
ment Group supervised the efforts of the
Electronic Publications Instruction Group
(bibliographic instruction and user documen-
tation), the Knowledge Engineering Group
(expert system development), and the Re-

search and Evaluation Group (CD-ROM
LAN performance benchmark and user
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studies). The final project structure was as

follows:

Project Director
Robin N. Downes, Director of the University

Libraries

Project Management Group
Charles W. Bailey, Jr., Project Manager and

Assistant Director for Systems (Chair)
Cherie Colbert, Coordinator of Library In-

struction and Information Literacy
Kathleen Gunning, Assistant Director for

Public Services and Collection Develop-
ment

Donna Hitchings, Head of Information Ser-
vices

Judy Myers, Assistant to the Director
Thomas Wilson, Head of Systems

Electronic Publications Instruction Group
Cherie Colbert, Chair
Ivan Calimano, Information Services

Librarian
Carolyn Meanley, Coordinator of Govern-

ment Documents
Derral Parkin, Head of Branch Libraries

Knowledge Engineering Group
Judy Myers, Chair
Charles Bailey
Jeff Fadell, Information Services Librarian

Jill Hackenberg, Coordinator of Electronic
Services

Thomas Wilson

Research and Evaluation Group
Kathleen Gunning, Chair
Donna Hitchings
Kimberly Spyers-Duran, Information

Services Librarian

MAJOR ACTIVITIES
OF THE IRIS PROJECT

There were four major activities of the IRIS

Project: (1) selection of CD-ROM databases
and negotiation of network licenses for these
databases; (2) selection of the hardware and
software components of the CD-ROM net-

work, installation of these components, and
network implementation; (3) development of
the expert system; and (4) evaluation of the
performance of the CD-ROM LAN and as-

sessment of user reactions to the CD-ROM
LAN and expert system.

CD-ROM Database Selection

In order to explore the full potential of elec-
tronic information resources, the IRIS Proj-
ect wanted to provide users with access to a

mix ofcitation, full-text, graphic, and numeric
CD-ROM databases. The project also wanted
to select databases that supported the major
disciplines taught at the University of Hous-
ton. When the project began, some CD-ROM
vendors were hesitant to consider network
licenses, and this limited the databases that
the project could consider.

Since CD-ROM vendors were uncertain
about how to price network licenses to CD-
ROM products, negotiations with vendors
were lengthy and there was little similarity in
the obtained license agreements. 4 Initially,
vendors restricted access to their products in
various ways, such as the number of overall
network workstations, the number of simulta-
neous users per database, and the workstation
location. When the licenses were renewed,
many vendors focused on the number of si-
multaneous users as the primary way of con-
tractually limiting database access.

The nineteen networked CD-ROM data-
bases used in the IRIS Project were:

• ABI/INFORM Ondisc
• Art Index
• Biological and Agricultural Index
• Business Dateline Ondisc
• Compact Disclosure
• Compendex Plus
• Computer Select
• General Science Index
• Humanities Index
• Microsoft Bookshelf
• The New Grolier Electronic Encyclope-
dia

• Ondisc ERIC
• Periodical Abstracts Ondisc
• PsycLIT
• Social Sciences Index
• sociofile
• Software Toolworks World Atlas
• Statistical Masterfile
• SUPERMAP

CD-ROM LAN

In order to provide optimal performance and
maximum system design flexibility, the Uni-

versity Libraries decided to purchase the var-
ious components of the CD-ROM network
and integrate them itself, rather than buy a
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"turnkey" system. This required technical ex-
pertise and a significant investment of time,
especially since the University Libraries had
to purchase many "plug-compatible" hard-
ware components on state contract.

The IRIS Project designed and installed a

ten-workstation CD-ROM LAN. The work-
stations were 16 MHz 80386SX microcom-

puters with 1 MB ofRAM, 40 MB hard discs,
and EGA monitors. The project used an IBM

Token-Ring LAN that ran under Novell Ad-
vanced NetWare 2.15 Revision B. Two Merid-
ian Data CD Net 314 CD-ROM servers were

employed. A 20 MHz 80386 server was used
to support NetWare and centrally provided
software. The Meridian servers and the net-
work workstations used the Meridian CD
Net, NetBIOS, and NetWare DOS Client
programs. The Microsoft CD-ROM Exten-
sions software was used on workstations. The
Saber LAN Administration Pack was used to

provide menu-driven access to CD-ROM re-

sources, log CD-ROM sessions in a dBASE-

compatible file, control access to CD-ROM
resources to comply with license agreements,
and provide enhanced network security.
From eight public workstations, library pa-
trons were easily able to access any desired
CD-ROM database. Library staff used two

additional workstations: (1) the Information
Services desk workstation was employed for

ready reference searching; and (2) the com-

puter room workstation was used to manage
the CD-ROM LAN. During most of the proj-
ect period, there were also four stand-alone
CD-ROM workstations in the Electronic
Publications Center that provided access to

five checkout databases (there were three
workstations in use after Reference Expert
was implemented).

The CD-ROM LAN implementation pro-
cess was challenging.5 The purchase of "plug-
compatible" Token-Ring boards resulted in

compatibility problems with the Meridian
CD-ROM server software that needed to be
resolved. Some network cables were defective
and had to be replaced. It was apparent that
few CD-ROM vendors had designed their

searching software to operate on a network,
and the process of getting a CD-ROM
database up and running on the network was

often far more complex than it should have
been. Some CD-ROM searching software
would run from the Novell NetWare server;
some would not. Workstation memory was

another problem area; the AboveLAN soft-
ware was required to free up conventional

memory in order to run some CD-ROM

searching software. (At a later date, migration
to MS-DOS 5.0 made it unnecessary to con-

tinue using the AboveLAN program.)
The CD-ROM LAN was made public in

August 1990. It has been heavily used by the
patrons of the University of Houston Librar-
ies, and it has significantly increased user ac-

cess to electronic information. In the first year
of the grant (October 1989 to September
1990), CD-ROM databases were used 25,264
times (7,628 network uses in the two months
that the network was available). In the second

year of the grant (October 1990 to September
1991), CD-ROM use skyrocketed to 77,031
database uses (68,784 network uses), which
reflects the fact that the networkwas available

during the entire year. The highest number of
CD-ROM database uses in a single month of
the grant period occurred in April 1991, with
9,678 uses (8,581 network uses).

Effective management of the IRIS CD-
ROM LAN required several policy decisions.6
In order to provide equitable access to the

popular CD-ROM LAN, workstations were

scheduled in one-half-hour blocks during
peak use periods. To provide the widest
breadth ofresources, very fewCD-ROM back
files were mounted on the CD-ROM servers;
the majority of back files were made available
on a checkout basis. Staffing was significantly
increased in the Electronic Publications Cen-
ter to provide more user assistance.

To support the effective use of the IRIS
CD-ROM network, the University Libraries

developed new user documentation and ex-

panded its instructional efforts. It created a

Quick Reference Card for each CD-ROM
database that provided brief instructions for

using the database. 7 The Quick Reference
Card was available as a handout. It was also
included in a three-ring notebook that pro-
vided users with more in-depth information
about the CD-ROM database, including an

Advanced Search Tips guide and, for citation
databases, a list of indexed journals. Staff also
modified existing publications, course-related
workshops, and ongoing library tours to in-
elude coverage of IRIS resources. Special
hour-long classes about generic CD-ROM

searching techniques were initiated.
The CD-ROM LAN has been highly

reliable. There is a scheduled weekly
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maintenance period for the installation of
new CD-ROM releases, hardware and soft-
ware upgrades, minor workstation repairs,
and other purposes.
Reference Expert
The development of the expert system was a

complex process.
8,9 Three prototypes were

developed using KnowledgePro (expert sys-
tern shell with built-in programming lan-

guage), VP-Expert (expert system shell), and
PDC Prolog (logic programming language)
prior to the development of the production
system, which was written in PDC Prolog.
Library staff informally evaluated the Refer-
ence Expert prototypes during the system
development process. By using expert system
shells, the developers could quickly create

working mock-ups of the desired system. Pro-
gramming in PDC Prolog required signifi-
cantly more effort; however, it gave the devel-
opers a higher level ofperformance and much
greater control over the workings of the sys-
tern than an expert system shell would. The
expert system was designed so that the knowl-
edge base was contained in ASCII files, which
nonprogrammer library staff could modify
using word processing software. This strategy
also enhanced the transportability of the sys-
tern, because other libraries could customize
the knowledge base for local use. To improve
transportability further, a window on the first
screen of the system was designed to display
introductory text that was contained in an

ASCII file. The system was menu driven, sim-
plifying its use for the diverse user population
of the University of Houston Libraries.

Much of the expert system design process
focused on questions about what user, infor-
mation need, and reference resource charac-
teristics were important and how these char-
acteristics were related to each other. The
Knowledge Engineering Group (KEG) iden-
tified numerous potentially useful character-
istics, but determining how they related to
each other was very difficult. Those relation-
ships that were deemed to be important had
to be embodied in a menu-driven user inter-
face.

After lengthy analysis of the reference pro-
cess, KEG determined that the central vari-
ables in Reference Expert would be three
reference resource characteristics: content

type (e.g., addresses, citations, and defini-
tions), format (i.e., CD-ROM or print), and

subject coverage. 10 It was a significant break-
through when KEG decided that the tradi-
tional category that a reference work was

placed in (e.g., dictionary, directory, or index)
was not important. Reference works in the
same category could be quite different (e.g.,
an engineering handbook and a psychology
handbook). The key to describing reference
works effectively was to identify the kinds of
information that they contained—their con-
tent types. This simple idea was a power-
ful tool for classifying specific reference
works.

The Knowledge Engineering Group de-
veloped a frame-based knowledge represen-
tation scheme to describe reference materi-
als. Frames are a compact and flexible way
of organizing knowledge in a hierarchical
structure. 11

To build the knowledge base, KEG se-

lected 340 printed and CD-ROM reference
sources, and it coded these reference sources

using the knowledge representation scheme.
This effort focused on the most heavily used
reference sources in the collection. KEG re-

corded title and location information for each
reference source, and the committee assigned
appropriate subject headings and content

types to the work. Comments about the

proper use of the reference source were

added as needed, and information about the

coverage (i.e., selective or comprehensive) of
indexes was optionally included for those
sources. KEG recorded the relationship be-
tween each subject heading and its content

types, which required that the committee

identifywhat content types had been assigned
to the sources classified under the subject
heading. KEG also added descriptions for

major subject headings to the knowledge
base. The resultant knowledge base was fairly
large, containing over 230,000 bytes of infor-
mation.

The subject heading scheme used in Ref-
erence Expert was adopted from an earlier
one used in the Index Expert system. The
content type scheme was created from
scratch. Both were refined in an iterative fash-
ion, with changes being made as new sources

were examined.
PDC Prolog, a logic programming lan-

guage, proved be a good tool for developing
Reference Experts inference engine. An in-
ference engine is the expert system compo-
nent that emulates the human reasoning
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process. The program was designed so that
the entire knowledge base was loaded into

memory from a disc file. The inference engine
then used the information in the knowledge
base to recommend reference sources. The

knowledge base was near its maximum size for
network workstations, which had less free

memory than stand-alone workstations.
Unfortunately, PDC Prolog was a difficult

tool to use for interface design tasks that
would be relatively simple with a procedural
language like C. The backtracking mechanism
used in PDC Prolog, which searches the

knowledge base for additional information
when the inference engine reaches a dead end
in its reasoning process, gives the language
great power and flexibility; however, it also
makes it difficult to program the parts of the
system that require a predictable sequence of

activity. Backtracking can be selectively dis-
abled, and this was done, but this is a rather
arcane art. A considerable amount of energy
was devoted to making the user interface vis-

ually attractive and easy to use.

Given the significant differences between
logic and procedural programming languages,
a novice logic language programmer faces un-
known territory, where his or her prior proce-
dural language programming experience may
be more of a hinderance than a help. The fact
that the University Libraries had previously
developed the Index Expert system using
both Turbo and PDC Prolog made the pro-
gramming effort go more quickly than it

would have otherwise.
Although PDC Prolog made more effec-

five use ofconventional memory (first 640 KB
of memory) and ran faster than the expert
system shells that were employed in the proj-
ect, the size of the knowledge base severely
degraded system performance until a method
of reducing system load was devised. Since
this solution required that portions of the

knowledge base be deleted from memory
during program execution, the knowledge
base had to be reloaded each time the pro-
gram ran. System performance was now

speedy, but there was a startup delay each
time the system began a new session. It was

decided that this was an acceptable tradeoff.
It would have been possible to store the

knowledge base in a B+ tree disc file; how-
ever, this would have made the program con-

siderably more complex. Subsequent testing
on an 33 MHz 80386 workstation revealed

that this platform provided very good system
performance.

Many expert systems developed by librar-
ies use low-cost expert system shells, and they
often have a fairly limited scope. For example,
a recent survey of Association of Research
Libraries members found that four out of the
six identified expert system development
projects were using expert system shells. 12

Expert system shells can be effective for
small-scale systems, but may not be adequate
for larger, more complex systems. 13 The expe-
rience of the IRIS Project shows that expert
system development with a logic program-
ming language also can push the limits of
affordable microcomputer technology.

Originally, we had intended to connect
users to recommended CD-ROM LAN
databases from within the expert system. It
was decided that, given the ease ofCD-ROM
access from the LAN menu system, this link-
age was unnecessary. Since many libraries
who might be interested in using Reference

Expert may not have CD-ROM LANs, omit-
ting this feature also improved the transport-
ability of the expert system.

Reference Expertwas made public in June
1991. The system was available on the ten

CD-ROM LAN workstations, on three stand-
alone CD-ROM workstations, and on a dedi-
cated workstation at the entrance of the li-

brary. Preliminary data indicate that it will be
a popular service. From the time the system
became public to the close of the grant period
(June 1991 to Sept. 1991), Reference Expert
was used 3,571 times. There was a steady
increase in use of the system: 229 uses in June,
656 uses in July, 937 uses in August, and 1,749
uses in September. (These figures exclude use

on a staff workstation used to manage the
network.)

The system works as follows. Afterviewing
an introductory screen, the user is presented
with a subject menu. Each subject is de-
scribed in more detail in a window at the
bottom of the screen. If the user selects a

subject that has lower-level headings in the

subject hierarchy, the user can either choose
the current subject heading or pick a lower-
level heading. The user is shown the lower-
level subject headings in a window at the
bottom of the screen. After a subject is se-

lected, the system determines whether there
are content types associated with the sub-

ject (e.g., addresses, brief biographies, or
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definitions), and if so, it displays a content

type menu. Content types may be qualified by
language, such as "Translations ofwords (En-
glish, French)," location, such as "Addresses
(Houston)," and other criteria. Once the user

selects a content type, the system determines
ifboth print and CD-ROM resources exist for
the chosen subject and content type, and ifso,
it displays a format selection menu. Finally,
the system retrieves reference sources that
match the selected subject, content type, and
format criteria. After reading the list of
sources, the user can print it. The current

date, selected subject, and selected content

type are automatically recorded in an ASCII

log file, which is designed so that it can be

easily imported into a dBASE-compatible
system.

Two versions of the system are used in the

University Libraries: (1) the version used on

LAN workstations that executes once, return-

ing the user to the LAN menu; and (2) the
version used on the stand-alone workstation
that automatically reloads after executing.

Reference Expert is available at no

charge. 14 Recipients are licensed to use the

program for noncommercial, educational
purposes. As of July 1992, over 400 copies of
the program have been distributed to librar-
ies, library schools, computer centers, and
other users. A 16 mHz 80386SX computer
with an EGA or VGA monitor, 1 MB ofRAM,
and a hard disc is the minimum recom-

mended hardware configuration needed to

run the system.
Research Studies

Three formal system evaluations were con-

ducted during the IRIS Project: (1) a CD-
ROM LAN performance benchmark; (2) an
assessment of user reactions to the CD-ROM
LAN; and (3) an assessment of user reactions
to the expert system. Selected highlights of
these studies are presented here. The detailed
results of these studies will be presented in
future papers by members of the IRIS Re-
search and Evaluation Group.

The performance benchmark showed that
response time increased substantially as the
number of simultaneous users of a CD-ROM
LAN database increased. For example, the
average increase in response time between
one user and nine users for three of the CD-
ROM databases (ERIC, Humanities Index,
and PsycLIT) was 59.09 seconds. The bench

mark also revealed that the degree ofperfor-
mance degradation under load varied consid-
erably by CD-ROM product. With nine si-

multaneous users, there was a 65.08 second
difference between the fastest and slowest

response time for the three previously men-
tioned databases. The results of the perfor-
mance benchmark reflect the specific hard-
ware, software, and CD-ROM databases used

by the IRIS Project and the particular testing
methodology employed. Given the bench-
mark results, we currently plan to limit access
to a maximum of ten simultaneous users per
CD-ROM database.

The CD-ROM LAN survey indicated that
the majority of users reacted very favorably to
CD-ROM databases, saying that they found
information more quickly (89.4%) and more

easily (84.2%) than in printed sources. Most
users (85.1%) believed that they found more

helpful information in CD-ROM databases
than in print sources. An overwhelming ma-

jority of users (97.5%) agreed that it was valu-
able havingCD-ROM databases in the library.

The Reference Expert survey revealed
that the majority of users preferred to use

Reference Expert than to use printed guides
(62.9%) or to ask library staff for assistance
(56.3%). Most users said that theywould con-
suit the sources recommended by Reference
Expert (72.5%) and use the system in the
future to find reference sources (74%).

CONCLUSION

Given the state-of-the-art of the underlying
technologies, CD-ROM LANs and expert sys-
terns still suffer from performance and other
technical limitations; however, the Intelligent
Reference Information System Project dem-
onstrated that they can be used very effec-

tively in libraries. The IRIS Project required
a fairly high-level of technical support and the
participation of a wide variety of library staff.
Other libraries that want to develop systems
of similar scope and complexity may have

comparable staffing needs.
Given the success of the IRIS Project, the

University Libraries are planning to expand
the CD-ROM network significantly, in-

creasing both the number of workstations
and the number of networked CD-ROM
databases.

The University Libraries have established
the Reference Expert Task Force to continue
the development of the expert system. This
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group will design and program a prototype of
the next version of the system using Visual
Basic in a Microsoft Windows environment.
The University Libraries are interested in

adding significant depth to the decision mak-
ing process in Reference Expert by taking into
account more reference resource characteris-
tics and adding both user and information
need characteristics. The University Libraries
are also interested in exploring the use of an
object-oriented programming language like
C++ for producing the production version of
the new Reference Expert system. This
should reduce the complexity of interface de-
sign and increase the overall capacity and
performance of the system.
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Arabic Online Catalog
Zahiruddin Khurshid

The article provides background information
on the processing ofArabic materials using a

combination of local and modified cataloging
rules and the creation of the Arabic card cat-
alog at the King Fahd University ofPetroleum
and Minerals Library (KFUPM). It also gives
a briefhistory ofKFUPM library automation
and then presents various options considered
for developing the Arabized version of
DOBIS/LIBIS. Finally, thefunctions andfea-
tures of the Arabic online catalog are de-
scribed.

King Fahd University of Petroleum and
Minerals (KFUPM, formerly UPM) was

founded as a college in 1963. The status of the

college was later changed to a university in
1975. KFUPM provides advanced training of
students in the fields ofscience and engineer-
ing to prepare them for service and leadership
in the Kingdoms petroleum and mineral in-
dustries. 1

The academic programs of the university
are well supported by a central library with a

strong collection of more than 250,000 vol-
umes. Because the university's main focus is
on study and teaching in scientific and tech-
nical areas, the library's collection is com-

prised mostly of non-Arabic materials. Only
about 7.5 percent of its collection is in Arabic,
most ofwhich supports the Islamic and Arabic
studies programs.

PROCESSING OF ARABIC
MATERIALS

The Arabic collection of the library received
less attention than others in both develop-

Zahiruddin Khurshid is Manager, Cataloging Op-
erations Division, King Fahd University ofPetro-
leum & Minerals, Dhahran, Saudi Arabia.

ment and processing. Until 1976, there was

only one person with a professional degree in
library science, responsible for acquisitions,
bibliographic control, shipment clearance,
and all paperwork regarding Arabic materials.
For processing, a brief description of books
was provided on cards without much attention
to cataloging rules. For classification, a tern-
porary modified Dewey Decimal Classifica-
tion scheme was used, according to which a

book was assigned a call number composed of
a general number for the class, followed by a
slash and an accession number.2

It was soon realized that the local system
for processing Arabic materials was creating
access problems. For example, a second copy
of a title would appear with a call number
different from the first copy, whereas two

separate books were at times assigned the
same call number. A decision was made there-
fore to shift from the local system to a stan-

dard cataloging system using AACR, Library
of Congress (LC) Subject Headings, and the
LC Classification Scheme. The idea was also
to make use of the LC card sets.

To save effort and time in consulting two

separate catalogs for Arabic and non-Arabic
materials, integration of the two was consid-
ered necessary. The transliterated LC cards
enabled us to interfile them with the non-Ar-
abic catalog cards. However, to satisfy the
library patrons, who still preferred access to
the collection through the Arabic alphabet, an
Arabic title file was provided wherein one

card in every card set was arranged alphabet-
ically by Arabic title. On the other hand, the
Arabic collection was also integrated with the
non-Arabic collection so that the readers
could browse the library's holdings in their
subject of interest in one area of the stacks.

The decision to adopt a transliterated sys-
tern for Arabic material was taken also in view
of a growing backlog of Arabic books for cat-
aloging and the shortage ofArabic catalogers.
The idea was to make use of the LC catalog
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records and thus reduce the amount of origi-
nal cataloging. This decision ran against the
general feeling of the Arabic speakers who
take pride in their native language and show

strong opposition to subordinating Arabic to
another language in bibliographic records. It
was observed that fewer and fewer people
were using the card catalog. They resented
this scheme and were not willing to leam it.

In 1979, the policy was modified to drop
transliteration practice in favor of vernacular

script records, except for subject heading and
class number, which remained in English. The
main entry and added entries except for sub-
ject added entries and the shelflist cards were
filed in a separate Arabic catalog. The reasons

to continue to use the LC Subject Headings
for Arabic materials and to have an integrated
subject file for both Arabic and non-Arabic
materials were: (1) ease of locating an Arabic
book on a specific subject with related non-

Arabic books in the same file; (2) the unavail-
ability of a reliable, periodically updated Ara-
bic subject headings list; (3) the fact that the

majority of KFUPM Library holdings are in

English and it is a must to use the LC Subject
Headings list; and (4) earlier attempts at

translating scientific and technical headings
into Arabic have proved disastrous.

LIBRARY AUTOMATION

Planning for library automation at the
KFUPM library began in 1975, when five

systems were investigated by the library ad-
ministration. Theywere DOBIS, CLSI, BAL-
LOTS, BATAB, and Hewlett Packard's 3000

System. One of the features that KFUPM
wanted in a library automation system was

the multiple language capability, which
DOB IS/LIB IS had only for the Latin script
languages, German, French, and Italian. We

finally selected DOBIS/LIBIS in June 1980
with a long-term objective to modify it to

handle both Latin and Arabic scripts. Modify-
ing a program and adapting it to the local

requirement was considered a better choice
than developing an Arabic program from
scratch. This was the time when even the

Library ofCongress was seriously considering
complete romanization of its bibliographic
records for all nonroman scripts except Chi-
nese, Japanese, and Korean. One of the rea-

sons for adopting this approach was that the
software required for interfacing nonroman

characters with the library's automated sys-

terns was not available and would entail great
expense to develop.4

DEVELOPMENT OF THE
ARABIZED VERSION OF DOBIS

Following the completion of the implementa-
tion of DOBIS/LIBIS for handling non-Ara-
bic materials in 1986, the attention was fo-
cused on handling the Arabic script materials
using DOBIS. We considered the following
three options:

1. Creating records for Arabic docu-
ments in romanized form using the English
version of DOBIS;

2. Entering the Arabic script data using
the English version of DOBIS; or

3. Developing an Arabized version of
DOBIS for handling bibliographic informa-
tion in the Arabic script and keeping the
Arabic files separate from the English files.

Option number one was rejected for two
main reasons. First, no acceptable standard
exists for romanization that has resulted in

transliterating a single word into several dif-
ferent ways. Second, romanization is not ac-

ceptable to the users.

The second option was rejected for two
reasons. First, the orientation for entering
Arabic and non-Arabic data is different.
Whereas the Arabic data are entered from

right to left, the non-Arabic data are entered
from left to right. Second, if the Arabic data
are integrated with the non-Arabic data, they
would confuse the user in both searching and
displaying the bibliographic information.

In view of the serious problems with the
first two options, the third option was found
to be the most appropriate. Thus, to prepare
an Arabized program, the following steps
were taken:

1. Adopted ASMO 449, the standard

coding system for the Arabic language devel-
oped by the Arab Organization for Standard-
ization and Metrology (ASMO) to translate
Arabic information consisting of letters and
numbers to equivalent binary numbers.
ASMO 449 is based on the 7-bit coding table
in ISO 646 adapted for the specific require-
ments ofArabic and contains 128 characters
(inclusive of controls, graphic symbols,
and alphanumerics) with their coded rep-
resentation0

;

2. Acquired an IBM X-BASIC terminal,
3192, which is most suitable to handle both

English and Arabic characters and is com-
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patible with ASMO 449 conventions for let-
ters, numbers, and special signs. It also al-
lows a number of special functions, such as

switching between Arabic and Latin scripts,
mixing both right-to-left and left-to-right
fields on the same screen, having the overall
screen direction from right-to-left or left-to-
right, and changing keying direction within
a field6

;

3. Wrote some programs in PL/1 and
Assembler languages and translated screens,
maps, and tables of the English version of
DOBIS/LIBIS;

4. Prepared a diacritical table to handle

special characters not supported by the IBM
X-BASIC terminal and developed a stopword
list for those characters and words that are

insignificant and therefore required to be

ignored in filing;
5. Introduced necessary modifications

to LIBIS-batch programs to print catalog
cards, spine labels, accessions list, and no-

tices in Arabic;
6. Prepared nine special files for storing

the following segments of bibliographic in-
formation: author, title, subject, publisher,
classification number, LC card number,
ISBN, and primary and secondary biblio-
graphic file information.

The Arabized programs for cataloging and
catalog search functions were developed in
1986. The testing of the two functions fol-
lowed immediately and continued for about a
year.

Before implementing the Arabized ver-

sion of DOBIS program in the production
system for creating catalog records in Arabic,
it was decided to replace the LC Subject
Headings by the Arabic Subject Headings
prepared by Nasser M. Swaydan to make the
catalog record completely in vernacular
script. 7 However, the classification number
remained in English to keep the English
and Arabic materials integrated on the
shelves.

In October 1987, the retrospective con-

version of the Arabic card catalog and the
creation of catalog records for new Arabic
materials started simultaneously. By June
1989, the entire catalog records for Arabic
monographs were completed, and about the
same time an IBM 3192 bilingual terminal
together with an Arabic printer was placed on
the plateau level of the library for users to
search the Arabic online catalog.

ARABIC ONLINE CATALOG

The Arabic online catalog has almost the same
features as the non-Arabic catalog. When the
transaction code PF24 (PF1 to access non-Ar-
abic catalog) is entered, the system displays
the first screen that gives a choice of one of
the three local libraries, Main Library (LOl),
Recreation Center Library (L02), or Data

Processing Center Library (L03) (see fig-
ure 1). For each library, the patron can

perform two functions: (1) search the cat-

alog and (2) display the borrower record
(see figure 2).

The only thing that is not available in the
Arabic catalog at this point is the third func-
tion of the non-Arabic online catalog, "send a

note to the library staff." For technical rea-
sons, the provision of this facility in the Arabic
catalog is not considered feasible. In its place,
a log-off function has been added as function
number 3.

Searching the Catalog
Selection of this function displays a screen

that includes numbered indexes representing
access-point files. These indexes have been

grouped into three categories: (1) Arabic in-
dexes, (2) English indexes, and (3) Other in-
dexes (see figure 3).

1. Arabic indexes: Index numbers 1 to 4

(names, titles, subjects, and publishers) are
used to access the Arabic catalog.

2. English indexes: Index numbers 11 to
14 (names, titles, subjects, and publishers)
are used to access the non-Arabic catalog.
However, after selecting the desired index,
the user is required to press the REV key to
position the cursor for inputting the search
term from left to right.

3. Other indexes: Index numbers 20 and
21 are common to both Arabic and non-Ar-
abic catalogs and provide access to the two

catalogs by the call number and copy num-
ber. Since the call number is based on the
LC Classification system comprising alpha-
numeric characters, the user is required to

change cursor position before entering the
search term. Copy number is entered from
right to left.

The facility to attach abstracts to Arabic
documents is not available yet; as such there
is no index for searching the abstract file.
Abstracts have been attached only to the se-

lected non-Arabic documents and can be
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Figure 1. Selection of Library in OPAC.
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Figure 2. OPAC Functions.
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Figure 3. File Selection in Public Access.

searched by the abstract keyword in the non-
Arabic catjog.

The missing index numbers from 5 to 10
are for those files that, at present, are not

available in the Arabic catalog, e.g.,
ISBN/ISSN, LC card number, "other entries"
number, etc. Most of the Arabic publications
lack these numbers, and this was the main

reason for not making provisions for their
files. However, they can be added at any time.

On the left side of the screen are a num-

ber of mnemonic codes (single character
DOBIS/LIBIS commands) with brief de-

scriptions. Only these codes can be used for

searching. The use of any other code is not

accepted by the system. Here, entering a code
will display a help screen that provides infor-
mation on how to perform Boolean combina-
tions of saved document lists to refine the
search.

The full bibliographic information screen

retrieved by entering one of the "Arabic in-

dexes" or "other indexes" includes the follow-
ing bibliographic elements: author, title, pub-
lisher, subject, classification number, call
number, and notes (see figure 4).

As stated earlier, the user can also search
the English catalog by selecting one of the

English indexes on the search panel followed
by changing the diJog mode from Arabic to

English to enter the search term from left to

right. The procedure for changing diJog
modes has been posted near the bilinguJ
terminals. The full information screen of a
non-Arabic document retrieved from the Ar-
abic OPAC panel is presented in figure 5.

Displaying Your Borrower Record
Function number 2 is used to display the
borrower record. The user is first required to

identify himself to the system by entering a

password, which is the KFUPM ID number
in our case. The input field for the ID number,
also cJled the borrower number, is dark to

prevent others close to the terminal from see-

ing and perhaps copying the input.
DOBIS then displays the screen shown in

figure 6. The two addresses (mailing and
other), telephone number, borrower type
(faculty, student, staff, etc.), local codes (four
fields), number, text, number of loans, fines,
paid fines, title holds, and copy holds are

displayed.
The reason for address information being

in English is that the circulation function has
not been Arabized. We are making use of the
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Search the catalog
Authors, editors, etc.

Full information

Author(s)
Ti tl e:

Publisher

Subjects

Classif.:

Notes:

Copy:

Type 'k 1 (copy overview) or another code

s short <•

p circ status £

v save £ ti i e end

& » II i>W

document aoatyt sjuls oi_.jJbu>
^j c 11 lc. Ju»A-a

<
0 h.* L-aJ I j

* L-c—l

IHAo (oLx lh 11 cUbClj M _ a al..t-i-H •
. c
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4-flUaJI J AjIjkL, j L& I '^c — Jjjj" i H i £-—■*> 1 ^_o

HD9578.A55 M38 : * J*
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HD 9578.A55 M38 main ; j-t,

^ J' (c—LJ ' o J*0 '

*> ^ JuJ> J

k copies t new term
Jt-d JL> JLLO W3

i new index
juuji b

w show file

Figure 4. Full Information in Public Search.

vviro •

Go war, 1987

Clayton, Marlene, 1951-
Managing, library automation
Aldershot, Eng. t Brookfield, ft.

Includes index
0566035294 s $35.00 (U.S. : est.)

Libraries - Automation - Management / Library science - Data
processing / Library administration

Z678.9 .C54 1987

Z 678.9.C54 1987 main : t-

t>—I—Ltd
O-Lo l-£> «ii L_x»

; P I

• iy;?s I ;»c

3.
r ' o

iy—4**9*^ C° x *»-.-» (j I *i Ff f

r is

Figure 5. English Document Retrievedfrom the Arabic OPAC Panel.
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Your borrower record «)i J*-,

Other address —>1 o 1 j ,c Mailing address o'j-**
8/ UPM BOX # 450

LIBRARY AFFAIRS

May borrow? > 860-3014 Tel i z 14-J1

Trap set? &Zj I—c"j Tech Type
On loan t 6^1—lLO it Code 1 i

Fines . Ol_ol ji u On Payr Code 2 T

Paid fines . &£JLO C.UI 10 Code 3 r

Holds ♦ n Code 4 t

Copy holds 1 1Y To Number

4^.1 3 E End

Text *

^kuuJI joJD

Type a line number or code, Press enter

Figure 6. Display ofBorrower Information in Public Search.

English borrower file for displaying the bor-
rower address on the borrower record

CONCLUSION

For any system to become successful in the
Middle East, it must support processing of
Arabic script materials. That is why MINISIS
is currently a leading system in the region.
Following the KFUPM Library's success in

Arabizing DOBIS/LIBIS cataloging and cata-
log search functions, IBM signed a study con-
tract with KFUPM to Arabize the remaining
functions. The contract also gave IBM the

right to distribute the Arabized programs to

DOBIS/LIBIS user libraries in the region
free ofcharge. Several libraries have acquired
and implemented the Arabized version of
DOBIS/LIBIS, thus making it the second
most popular system in the region.

The KFUPM Library's Arabic online cata-

log has been in use for over three years. The
users are very excited about the catalog be-
cause it is more complete and more Arabic
than the card catalog and it has almost the
same search features as the English catalog.
However, there are some limitations to the

catalog that are related to both the hardware
and software. The hardware limitations are

mostly related to the keyboard, which does

not fully support the various diacritical char-
acters extensively used in the Arabic script.
The escape character is used in combination
with alpha and/or numeric characters to form
substitute characters for diacritical charac-
ters. This not only is difficult to use but also
increases the chances of mistakes. IBM is

aware of its present hardware limitation of
Arabic special characters, and it is expected
that they will come up with an improved key-
board in the near future.

The software problem is related to the

input, sort, and display forms of the Arabic
definite article " JI ". If " JI

"

is not

ignored in sorting, it would result in a large
number ofentries being clustered together in
the file and would impede searching.

"

therefore, is generally ignored in filing.
However "

Jl
"

in certain Arabic
words such as

" "

is an integral
part of the word and should not be ignored
in filing. To resolve this problem, a list of
about 200 words starting with characters
similar to those of the definite article "

Jl
is stored in the computer so that the pro-
gram will not ignore the articles in these
words and it will sort, displav, and file them
as they are entered. The list is updated with
new words as we come across them while

cataloging.
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Making Shareware
Available at Reserve

Robert L. Bolin

Computer software known as shareware may
be distributed freely by libraries. A tremen-

dous number of shareware computer pro-
grams are available on CD-ROM discs. A
shareware workstation can be used to make
shareware CD-ROM discs available to library
patrons. This article discusses the shareware
workstation set up near the reserve desk in the

University of Idaho Library to make the Soft-
ware Du Jour, Shareware Grab-Bag, and PC-
SIG Library CD-ROM discs available to

users. Several shareware programs were used
to make the discs accessible. The shareware
hypertext program PC-Browse was used to

create a menu that allows users to run search
software and utility programs and to view

help files and instructions. The PC-Browse
menu written as the user interface is included
in appendix B.

Shareware is an ingenious concept for
marketing computer software. The author of
a computer program releases it for free distri-
bution among the public but retains the rights
to it. Anyone may try it. However, the user

who keeps it and uses it is morally obliged to

pay a registration fee. Authors often provide
documentation, upgrades, and access to tech-
nical assistance as an incentive to register. Of
course, software that is in the public domain
may also be shared freely.

Robert L. Bolin is a reference librarian, Univer-

sity of Idaho Library, Moscow.

A large number ofcomputer programs are
available as shareware. Those include con-

ventional word processing, database, and

spreadsheet programs as well as a wide variety
of utility programs, games, graphics pro-
grams, text, and even graphic images in digital
form. One of the more successful shareware

products, the PC-Write word processing pro-
gram from Quicksoft, was used to prepare this
article.

A small industry has grown up to distribute
shareware. A number of firms sell it through
the mail. The Software Labs, for example,
issues a lengthy mail-order catalog. Another
vendor, PC-SIG, publishes the bimonthly
Shareware Magazine to advertise its offerings
and has published several editions of its book-
length PC-SIG Encyclopedia of Shareware.
Those firms distribute diskettes containing
copies of shareware programs but do not col-
lect registration fees.

Since CD-ROM discs can hold vast

amounts of data in digital form, it was only a

matter of time before vendors started distrib-

uting shareware on discs. Norman Desmarais
discusses shareware and other software avail-
able on CD-ROMs in his article "CD-ROM as

a Software Distribution Medium."1

By the summer of 1990, several shareware
CD-ROM discs had found their way to the

University of Idaho Library. The Software Du
Jour disc from ALDE Publishing was given
free to one of our librarians at a national

library convention. A computer users club

gave the library money to buy the PC-SIG

Library. We had purchased Shareware
Grab-Bag from ALDE.

Some users knew that we had the discs. If
a user asked, we would let him or her use the
shareware discs on one of the PCs ordinarily
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used for searching CD-ROM databases. The
librarians on duty gave users any help they
could. Although we had the shareware CD-
ROM discs, we had not devised a good
way to make them readily available to the

public.
When an extra CD-ROM drive became

available, we decided to install it on a PC near

the reserve desk and to put the shareware
discs on reserve. That decision presented us

with the challenge ofmaking search software
and online help available to users.

EQUIPPING A PC AS A
SHAREWARE WORKSTATION

The computer near the reserve desk, which
became our shareware workstation, was an

ancient IBM PC that had been used in a

university computer lab for years. The library
obtained that PC when the lab was equipped
with more modern computers. To equip the
PC as a workstation, we added a 20 MB hard
disc and an external Toshiba CD-ROM drive
to the existing low-density diskette drives—
Drive A is a 5.25-inch drive and Drive B is a

3.5-inch drive. We designated the hard disk
as "Drive C" and the CD-ROM drive as

"Drive Z."
We chose a hypertext program named PC-

Browse from Quicksoft as the user interface
to give our patrons access to search software
and help files.2 PC-Browse can be used to

create a tailor-made menu. A PC-Browse
menu is a cross between a text file and a

computer program; the menu options can be
used to start other software or leap to another
screen. A copy of the PC-Browse menu that
we wrote as the user interface for the
sharewareworkstation is included in appendix
B. The menu allows the user to exit to DOS,
to read text files, to start the search software
for one of the discs, or to run a number of
utility programs available on the PC.

SOFTWARE PROBLEMS

Installing the search software for the different
shareware discs provided different challenges
and problems.
Software Du Jour
The Software Du Jour disc was the biggest
challenge because it camewith no search soft-
ware. Software Du Jour is simply a collection
of directories and subdirectories containing
software of different types. For example, the

"BUSINESS" directory contains subdirector-
ies named Lotus, dBase, Stocks, and Write.
Each subdirectory contains a ".DOC" file list-

ing the contents of the subdirectory. For ex-
ample, the WRITE subdirectory contains a

file named WRITE.DOC which gives a brief

description of the fourteen files contained in
that subdirectory. Ofcourse, the simplest way
to search the disc is just to use DOS com-

mands to change directories and copy files.
Users can do that easily because the PC-
Browse menu allows them to exit to the DOS

prompt.
To facilitate sailing around the Software

Du Jour disc, we used a shell program named
"Disk Navigator." Disk Navigator, a shareware
program from Stanley Peters, is handy for

managing files on a hard disc.3We use it to list
all the files in all the directories and sub-
directories on the Software Du Jour disc.
When a user selects the option to run the
Software Du Jour extraction software from
the PC-Browse menu, Disk Navigator lists the
names of all the directories on the CD-ROM
disc and ofall files in them. The user can page
through the directories and copy the files he
or she wants onto diskettes. Disk Navigator
allows the user to tag a number of files and
copy them as a group.

Some of the files on the Software Du Jour
disc are archived—that is, compressed and
combined. A single archived file can contain
several files. That makes archiving a conve-

nientway to bundle a shareware programwith
its auxiliary files and documentation. Those
archived files must be unarchived using a pro-
gram named PKXARC before they can be
used. The archived files on the Software Du

Jour disc are indicated by the suffix "ARC."
For a discussion of archiving and unarchiving
software see the interview with Philip Katz in
a recent issue of Shareware Magazine.4

To simplify unarchiving files, we wrote two
macros. A macro is a set of instructions that
are executed when a certain combination of
keys is pressed. The version ofDisk Navigator
we used, Version 1.4r, allows the use of mac-
ros. To execute those macros, a user puts the
highlight over a file name shown on the
screen. He or she could choose, for example,
BAR.ARC which is the first file listed in the
DBASE subdirectory of the BUSINESS di-
rectory. A macro is executed when the user

holds down the "Alt" key and presses the "A"
or the "B" keys. The Alt-A macro executes a
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one-line DOS batch file which tells the
PKXARC program to unarchive the file indi-
cated, writing the files extracted onto the disk-
ette in drive A.5 The Alt-B macro unarchives
the file onto drive B.

To help users explore the contents of the
Software Du Jour disc, we copied the ".DOC"
files in the various subdirectories onto the
hard disc and set up the PC-Browse menu so

that users can view them. If a user selects the
option to "Read about Dujour" on the PC-
Browse menu, the program "leaps" to a screen

giving a brief description of the Software Du

Jour disc and presenting the option ofviewing
the contents of each directory. If the user

selects one of those options, the program
moves to another screen that gives a brief

description of the directory and provides the
user the option to see a list of the files in each

subdirectory. The screen describing the
BUSINESS subdirectory, for example, ex-

plains that Lotus 1-2-3 and dBase are not

available as shareware and that the "Lotus"
and "dBase" subdirectories "contain utility
programs, product upgrade reports, and sim-
ilar useful files to be used with Lotus and
dBase." That screen gives the user the option
ofseeing lists ofthe contents ofsubdirectories
named Lotus, dBase, Stocks, or Write. If the
user selects the "Lotus" option, PC-Browse
uses a utility program named LIST to display
the LOTUS.DOC file which gives one-line

descriptions of the 45 other files in that sub-

directory.6
PC-Browse is adept at displaying text and

we couldeasily have incorporated the ".DOC"
from the Software Du Jour disc into the PC-
Browse menu. However, we chose to use

LIST here, and several other places in the
menu, because the user is returned to the
same place on the menu afterviewing the text.
A user can view the list of Lotus-related files
and then return immediately to the "BUSI-
NESS" menu to select the "dBase" option.
Shareware Grab-Bag
Shareware Grab-Bag is also from ALDE Pub-

lishing. Unlike the Software Du Jour disc,
Shareware Grab-Bag is provided with excel-
lent search software right on the CD-ROM
disc. It contains a variety of shareware pro-
grams in nearly 7,000 archived files divided
among thirty-four directories. After the user

has selected a directory, he or she can page
through lists of one-line descriptions of the

files in that directory. When the user finds an

interesting file, he or she selects that file and
presses the F10 key. The search software au-

tomatically "UNZIPS" the files which are

stored on the CD-ROM disc in archived form.
As files are unarchived, they are written into
a subdirectory named CDWORK on Drive C,
the hard disk. 7

Ofcourse, the user can run, erase, or copy
the files written into the CDWORK subdirec-
tory. To help the user copy the contents of the
CDWORK subdirectory onto his or her own
diskettes, we wrote two DOS batch files that
move the contents from the subdirectoryonto
a diskette. One moves the files to Drive A and
the other to Drive B. In several places on the
PC-Browse menu, users are given the option
of "Moving Unzipped Files" onto Drive A or

Drive B. The batch files use a shareware pro-
gram named CMOVE to move the files. 8

The PC-SIG Library
This disc presented no special problems be-
cause it was distributed with sophisticated
search software. We simply gave the user the
option to start the search software on the
PC-Browse menu. Users do not need a great
amount of online help because they can read
the printed PC-SIG Encyclopedia of
Shareware, which is also kept at the reserve

desk, to review the contents of the PC-SIG

Library disc before going near the computer.

Formatting Diskettes
We enabled users to format diskettes in drive
A or B simply by choosing options from the
PC-Browse menu. We renamed the DOS
FORMAT utility program and hid it in a sub-

directory to try to prevent users from format-
ting the hard disc. We then wrote two brief
DOS batch files, FORMATA.BAT and
FORMATB.BAT, which format the drive
specified. As an extra protection, we changed
the name of a utility program that reboots the
PC to "FORMAT.COM." If a user enters the
"FORMAT" command, the computer simply
reboots.

Other Details

The Toshiba drive used by the shareware
workstation requires that the CD-ROM discs
be stored in a caddy. We keep the discs in
those caddies all of the time. That discourages
users from trying to put the CD discs in the
5.25-inch diskette drive.
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We keep the CD-ROM discs for Software
Du Jour and Shareware Grab-Bag in their
caddies in plastic software boxes. The boxes
are marked with the call number of the item
and instructions for using the discs are given
on the outside. The PC-SIG Library came

with two manuals. We keep those manuals in
a binder and put the disc and caddy in a pocket
in the cover of the binder. Pockets for circu-
lation cards are attached to the boxes and the
binder. In addition, the PC-SIG Encyclopedia
of Shareware is kept at the reserve desk with
the PC-SIG disc.

Since users are allowed to get to the DOS

prompt, there is a chance that they will erase
or alter files. We have tried to overcome that
danger in two ways. First, we used a program
named ALTER to change the attributes of
files on the hard disc to "read only."9 That
prevents them from being erased or altered
casually.

As a second defense against tampering and
against viruses, we backed up the hard disc

using a tape back-up system. Because we have
it backed up, we can restore the hard disc to
its original condition if it becomes damaged
or infected.

CONCLUSIONS

The shareware workstation near the reserve

desk at the University of Idaho Library has
been in use successfully for two years. Several
hundred people have obtained the software
they want off the shareware CD-ROM discs

using that workstation.
We used shareware programs to make the

shareware CD-ROM discs accessible because
it works well, and it is inexpensive. The regis-
tration fees for the programs used were low.
We could not locate some of the authors so we
could not pay their fees.

The basic approach described in this arti-
cle could be used to make other types of
CD-ROM products available in libraries. CD-
ROM discs can be used to distribute a variety
ofcomputer programs and files, such as maps,
pictures, and blue prints in digital form, large
collections of text and hypertext, and even

multimedia products yet to be devised. Work

stations similar to the one described could be
used to identify and download computer files;
search and print text; or run programs found
on CD-ROM discs. Since the CD-ROM discs
themselves can be handled like other items on
reserve, routine procedures can be used at the
reserve desk for storing them and checking
them out to users.
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APPENDIX A. SOFTWARE VENDORS MENTIONED

Software Du Jour and Shareware Grab-Bag
shareware CD-ROM discs—ALDE Pub-
lishing, 6520 Edenvale Blvd.,Suite 118,
Eden Prairie, MN 55346; (612) 835-5240.

The PC-SIG Library shareware CD-ROM
disc, the PC-SIG Encyclopedia of
Shareware, and Shareware Magazine—
PC-SIG, 1030 D East Duane Ave., Sunny-
vale, CA 94086; 1-800-245-6718.

Mail-order catalog—The Software Labs,
3767 Overland Ave. #112-115, Los Ange-
les, CA 90034; 1-800-359-9998; (213) 559-
5456.

The PC-Write word-processing program and
the PC-Browse hypertext program—
Quicksoft Inc., 219 First Ave. N #224, Se-
attle, WA 98109; (206) 286-8802.

APPENDIX B. PC-BROWSE MENU

Notes on the PC-Browse MENU shown
below.

The MENU we wrote as a user interface
for the shareware CD-ROM workstation is
shown below. Construction of a menu like
this is described in detail in the PC-Browse
manual.

This menu was written using PC-Write.
The lines at the top—above "PRESS THE
TAB KEY. . ."—are comments that do not

appear on the screen when the program is
run.

This menu uses special symbols that ordi-
narily are not printable to delimit menu op-
tions. To make the menu options visible to

you, I have replaced the delimiting symbols
with the "$." "LEAP" is the first word delim-
ited. When the MENU program starts, the
user is presented with the first screen. The
first time the user presses the TAB key, die
word "LEAP" will be highlighted. If he or she
presses return the menu will leap to the sec

ond screen which is headed by the word
"<LEAP>." In the PC-Browse file the string
"[BR= /I60.62 /J22.20 /K0.0]" appears on the
first line beyond space 80. It is not visible to
the user since it is off the screen. That string
tells PC-Browse which characters are used as

delimiters.
This menu uses a form feed symbol be-

tween screens. To make the breaks between
screens clearly visible to you, I have replaced
that symbol with "[BREAK]."

Note how the menu can be used to start

other software. On the second screen, the
user could choose the menu option "Du Jour."
If that option is chosen, a DOS batch file
named "DUJOUR.BAT" is executed. That
batch file in turn uses the menu DNAV (Disc
Navigator) to list the contents of the Software
Du Jour disc in Drive Z. Of course, when
the PC-Browse menu program is running,
"[PDUJOUR]" does not appear on the
screen.

.PROGRAM: MENU (Version 1.1)
•AUTHOR: BOB BOLIN
.DATE: JULY 16, 1990
.COMMENTS: THIS IS A PC-BROWSE PROGRAM TO HELP PEOPLE USE SEVERAL

CD-ROM DISCS CONTAINING SHAREWARE

PRESS THE TAB KEY TO HIGHLIGHT YOUR OPTIONS.

Experienced users can $LEAP$ into the extraction programs.
YOU MUST CHOOSE BETWEEN:

Downloading software from CD-ROM Discs.

Using DOS to run other software.

SELECT ONE OR THE OTHER. Use the TAB key to select the one and then press ENTER.

$Downloading$ software

$Use DOS$[?C:\COMMAND]
(You can return to this menu from DOS by entering the command EXIT.)
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[BREAK] <LEAP>

To escape, Select: $GO TO DOS$[?C:\COMMAND].
To return from DOS, use the EXIT command.

To leap into the shareware extraction software, Select:
$Du Jour$[?DUJOUR]
$Grab-Bag$[?GRABBAG]
$Moving Unzipped Files$.
$PC-SIG$[?PCSIG]

Press F4 to return to the screen you were viewing previously.

[BREAK] <Downloading>
Three CD-ROM shareware discs are available from the reserve desk. Those discs con-
tain a great variety of software for personal, educational, and business use. To use the
CD-ROM discs, you must use a special drive unit, Drive Z. To find out how to use the
CD-ROM Drive, Select: $Drive Z$[?NOTICE].

SELECT ONE OF THE OPTIONS SHOWN BELOW. Use the TAB key to select it and then
press ENTER.

> Use or learn more about one of the $CD-ROM Discs$:
> Return to $DOS$[?C:\COMMAND]. To return here, use the EXIT command.

Press F4 to return to the screen you were viewing previously.

[BREAK] <CD-ROM Discs>

Three CD-ROM discs are available at the reserve desk. Use the TAB key to SELECT one of
the options shown below and then press ENTER.

> Software Du Jour—the easiest to use but contains smallest number of programs.
Also it is several years old.

$Run Du Jour$. $Read about DuJour$.
> Shareware GRAB-BAG—easy to use and up-to-date

$Run GRAB-BAG$. $Read about it$[?LIST GRABBAG.TXT].
> The PC-SIG Library—fairly difficult to use but contains a vast amount of shareware.
It uses a sophisticated extraction program called WordCruncher.

$Run WordCruncher$[?PCSIG], $Read about it$[?LIST PCSIG.TXT],
> Go to DOS, Select: $DOS$[?C:\COMMAND]. To return here, use the EXIT
command.

[BREAK] <Run Du Jour>

Put the Software Du Jour disc in the CD-ROM Drive Unit, Drive Z.

If you need help using the CD-ROM Drive Unit, Select: $CD-ROM Drive$[?NOTICE],
A program named Disc Navigator, DNAV, is used to extract files from the Software Du Jour
Disc. DNAV can be used to tag and copy groups of files onto your diskettes. Many of the files
on this disk were "archived"—one or more files were compressed into a single file. Those ar-
chived files have the extension .ARC. Before you can use them, you must unarchive them.
DNAV will do that too.
To learn more about using DNAV, Select: SDownloading with DNAV$.
To learn to use DNAV to unarchive files, Select: $Unarchiving with DNAV$.
To search the Software Du Jour disc, Select: $GO$[?DUJOUR],
To go to DOS, Select: $DOS$[?C:\COMMAND]. To return here, use the EXIT command.
Press F4 to return to the screen you were viewing previously.

[BREAK] <Downloading with DNAV>
Disc Navigator is very handy for sailing around a disc. We use it here to show all the con-
tents of the Software Du Jour disc. DNAV can be used to copy groups of files from the Soft-
ware Du Jour disc to your diskette on Drive A or B. To do that:

1. Put a formatted diskette in Drive A or Drive B. (To format a diskette, Select: $FOR-
MAT A$[?FORMATA]: or $FORMAT B$[?FORMATB]:)
2. Start the Software Du Jour extraction program. It will list the software available on

the disc. Use PgUp and PgDn to look through the listings.
3. Use the arrow keys to highlight a file you want to copy. Then press the T key to
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Tag that file. Repeat until all the files you want to download are tagged.
4. Then press the G key. A "Group menu" will appear. Select C - Copy from that
menu. Then specify where you want to copy the files with "A:" or "B:."

Press F4 to return to the screen you were viewing previously.
[BREAK] <Unarchiving with DNAV>

The DNAV program used to search the Software Du Jour disc will
unarchive files for you quickly and simply. Here is how:

1. Put a formatted diskette in Drive A or Drive B. (To format a diskette,
Select: $FORMAT A$[?FORMATA]: or $FORMAT B$[?FORMATB]:)
2. Start the Software Du Jour extraction program. It will list the software available on

the disc. Use PgUp and PgDn to look through the listings.
3. Select an archived file—one with the suffix .ARC—from the listing by highlightingit. For example, CACPO.ARC is a file in the Z:\BUSINESS\DBASE subdirectory on the

Du Jour Disc. You can use the down arrow to highlight the name CACPO.ARC.
4. Hold down the Alt key and press the letter that corresponds to the drive you have
put the diskette in. The computer will unarchive the files onto the diskette on the drive
you specified. For example, Alt B would unarchive files onto Drive B.

Press F4 to return to the screen you were viewing previously.
[BREAK] <Run GRAB-BAG>

Put the Shareware Grab-Bag disc in the CD-ROM Drive Unit, Drive Z.
If you need help using the CD-ROM Drive Unit, Select: $CD-ROM Drive$[?NOTICE].

Unzipping Files
The files on this disc are "archived," one or more files were compressed into a single file. To
use them, you must unzip them and move them onto your diskette in Drive A or Drive B. To
learn about that, Select: $Moving Unzipped Files$.
To run the Shareware Grab-Bag search software, Select:$GO$[?GRABBAG].
Be patient. It is slow!
To go to DOS, Select: $DOS$[?C:\COMMAND]. To return here, use the EXIT command.
Press F4 to return to the screen you were viewing previously.

[BREAK] <Moving Unzipped Files>

The files on the Shareware Grab-bag disc are "archived," one or more files were compressed
into a single file. The search software will "unzip" the software you select into a subdirectory
on the Drive C named CDWORK. To use the programs you have unzipped, you must get
them from Drive C on this machine onto your diskettes. This program will do that. To move
the contents of subdirectory C:\CDWORK onto your diskette in Drive A or in Drive B, Select:
$Move it to Drive A$[?MOVEA] OR $Move it to Drive B$[?MOVEB]
To run the Shareware Grab-Bag search software, Select: $GO$[?GRABBAG].
To go to DOS, Select: $DOS$[?C:\COMMAND]. To return here, use the EXIT command.

Press F4 to return to the screen you were viewing previously.
[BREAK] <READ ABOUT DU JOUR>

The Software Du Jour disc was created by ALDE Publishing, 6520 Edenvale Blvd., Suite
118, Eden Prairie, MN 55346; (612) 835-5240.
The disc contains four unique directories—business, computer, home and school. Each direc-
tory named relates to the programs that are contained within. A separate Button directory
contains shareware programs (Including BAKER'S DOZEN, PC-CALC+, PC-DIAL, PC-
FILE+, PC-STYLE, PC-TICKLE, PC-TYPE+, and EXTENDED DOS) written by Jim Button
(used with the permission of ButtonWare).
To see listings of the contents of the subdirectories under each,
Select:

$BUSINESS$
$COMPUTER$
$HOME$
$SCHOOL$
$BUTTON$[?LIST C:\KRUD\BUTTON.DOC]
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To go to DOS, Select: $DOS$[?C:\COMMAND], To return here, use the EXIT command.

Press F4 to return to the screen you were viewing previously.

[BREAK] <BUSINESS>

The BUSINESS directory contains four subdirectories that relate to business applications.
They include LOTUS, DBASE, STOCKS, and WRITE (for word processors). Lotus 1-2-3 and
the dBase programs are are not shareware, and they are not available here. The Lotus and
dBase subdirectories contain utility programs, product upgrade reports, and similar useful
files to be use with Lotus and dBase.

To see a list of the files in this subdirectory, Select:
$Lotus$[?LIST C:\KRUD\LOTUS.DOC]
$dBase$[?LIST C:\KRUD\DBASE.DOC]
$Stocks$[?LIST C:\KRUD\STOCKS.DOC]
$Write$[?LIST C:\KRUD\WRITE.DOC]

To go to DOS, Select: $DOS$[?c:\command], To return here, use the EXIT command.

Press F4 to return to the screen you were viewing previously.
[BREAK] <COMPUTER>.

The COMPUTER directory contains four subdirectories that relate to personal computer ap-
plications and utilities.
To see a list of the files in this subdirectory, Select:

$EGA$[?LIST C:\KRUD\EGA.DOC]
$Graphics$[?LIST C:\KRUD\GRAPHICS.DOC]
$Printer$[?LIST C:\KRUD\PRINTER.DOC]
$Utility$[?LIST C:\KRUD\UTILITY.DOC]

To go to DOS, Select: $DOS$[?c:\command]. To return here, use the EXIT comand.
Press F4 to return to the screen you were viewing previously.

[BREAK] <HOME>

The HOME directory contains two subdirectors that relate to using the computer at home.
To see a list of the files in this subdirectory, Select:

$Games$[?LIST C:\KRUD\GAMES.DOC]
$Personal$[?LIST C:\KRUD\PERSONAL.DOC]

To go to DOS, Select: $DOS$[?c:\command], To return here, use the EXIT comand.
Press F4 to return to the screen you were viewing previously.

[BREAK] <SCHOOL>
The SCHOOL directory contains six subdirectories that relate to education.
To see a list of the files in this subdirectory, Select:

$Geography$[?LIST C:\KRUD\GEOGRAPHY.DOC]
$Language$[?LIST C:\KRUD\LANGUAGE.DOC]
$Math$[?LIST C:\KRUD\MATH.DOC]
$Music$[?LIST C:\KRUD\MUSIC.DOC]
$Teacher$[?LIST C:\KRUD\TEACHER.DOC]
$Typing$[?LIST C:\KRUD\TYPING.DOC]

To go to DOS, Select: $DOS$[?c:\command]. To return here, use the EXIT comand.
Press F4 to return to the screen you were viewing previously.
Press F10 to return to the first screen.
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Bringing the Mountain
to Mohammed without
Falling off the Cliff
of Unmanageable
Technology
Virginia Algermissen, Sharon Helton,
and Jack Smith

This is the description ofone library's trouble
and success in creating a customized online
service that could bring published medical
information to remote locations for physi-
dans, researchers, and clinidans who were

often too busy to visit the library. The staffat
Lister Hill Library of the Health Sdences,
serving the University of Alabama Medical
Center at Birmingham, wanted to establish a

dial-in modem system for clients to access

twenty-five years ofmedical literature. They
tried one method thatfailedand then developed
a successful system. Today, clientsare enthusias-
tically using so many hours on the system that
the library may consider rationing time.

This paper will describe one library's
trouble and success in creating a customized
online service that could bring research mate-
rial to remote locations, into the hands of
medical clients who are too busy to visit the

library. The goal is to save other libraries that

may want to provide a similar service from

falling into technical problems while trying to
provide the leading edge of technology.

THE CHALLENGE

As the library that services one of the top
medical centers in the nation, Lister Hill Li-

brary (LHL) faced a challenge. In order to
serve clients at the University of Alabama
(UAB) Medical Center at Birmingham, LHL
wanted to find a way to bring research mate-

rial into the hands of clients who needed the
information but could not take time away
from their work to visit the library. The staff
wanted to provide remote access to more than

twenty-five years of medical literature in-

Virginia Algermissen is Director; Sharon Helton
is Director of Automated Services; and Jack
Smith is an information services librarian at The
Lister Hill Library of the Health Sciences, Uni-

versity of Alabama at Birmingham.

dexed by the National Library of Medicine in
an online database called MEDLINE, several
years of the seventy-seven journal titles and
twenty book titles found in Comprehensive
Core Medical Library (CCML) full-text med-
ical journals and books, Medical and Psycho-
logical Previews, and the AIDS Knowledge
Base information from San Francisco General
Hospital.

The library staff believed their clients
needed ready access to this information
through modems, the UAB fiber optics net-

work, and computer screens in their offices
and homes. The problem: which of the several
technical options would provide the easiest
method for clients to use and yet remain
within the library's budget?

The answer took time, trial, and error.

However, the solution brought a customized
online search service that made LHL one of
the first libraries in the nation to provide
remote access to this extensive database of
medical information. It also brought very en-
thusiastic client response.

CHRONOLOGY OF THE SEARCH
FOR A SOLUTION

Step number one was finding out ifany system
in the market already had what LHL wanted.
Several vendors had MEDLINE, but aspects
of some systems did not meet LHL's goals or
the cost for equipment and personnel was
prohibitive for the library's budget. Conse-

quently, LHL staff set up their own hardware,
software, and communication system. The li-
brary became one of the pioneers of a tie-in
with the host computer system that provides
the full complement of medical information
LHL wanted, according to Pat Ryan, market-
ing representative from Maxwell Online.
Maxwell is the prime vendor for BRS Col-

league, a search retrieval system that allows
access to MEDLINE, CCML, and other
databases.

Designing the System
Lister Hill Library began with a powerful
microprocessor, the IBM RT 135, that has a

multiprotocol adapter card. It provides recov-
ery backup to the library's DYNIX automated

library system and allows access through fiber
optics to the campus communication net-

works. In addition, its network software, Sys-
terns Network Architecture, together with a

3270 emulation program provided the best
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emulation for the Customer Information
Control System.

The library established an arrangement
with the vendor to access directly the BRS

computer network based in Chicago. On the
basis of BRS specifications, LHLs IBM RT
was defined as a 3274 control unitwith sixteen
available 3270 ports.
Trouble Begins
Then the problems began. When a patron
user established a logical unit session and
logged on, the session could be abnormally
terminated and then not recognized by the

system, taking the session out of operation.
This meant that the entire network had to be
shut down and brought back up again. In
some cases, after a shut down of the network,
some of the available ports were not reset. By
the end ofthe day, library staffconsidered them-
selves lucky to have five out of the sixteen ports
communicating with BRS in Chicago.

Another problem was that clients misun-
derstood the system. They did not realize that
printing was only possible through the "Print
Screen" key, nor did they know how to avoid
having several logical unit sessions going at

once.

The Solution Emerges
After reviewing the problems carefully, LHL
found the significant element causing the

problem was a hardware/software incompati-
bility. LHL suggested using a MICOM X.25

pad. A consultant from BRS confirmed the
suggestion would work since it was the same

environment used by single subscription
users through TYMNET and TELENET.
The library used the same modems and lease
line. The only thing that changed was that the
IBM RTwas replaced by a MICOM X.25 pad.
Success

With that, the technical problems were

solved! LHL found success using the follow-
ing: MICOM X.25 with sixteen ports (four
local and twelve remote access); a 9.6 digital
line; two IBM 5822 modems; and twelve US
Robotics Courier HST modems to receive
calls from offsite clients. The modems can

accept baud rate speed adjustments from 300
to 9600.

The system is accessible from home or

office through computer terminals, modems,
and telecommunications software. The li

brary subscribes to BRS on an annual basis
and recently began asking clients to pay a fee
for the service to cover costs.

LHL subscribers can now link into a net-

work of knowledge encompassing more than

twenty-five years of MEDLINE; hence the
name LINK!

BRINGING THE SERVICE
TO USERS

The next step was telling clients about the
service. LHL sent one-page fliers to all med-
ical center faculty and announced it at all

library orientations and special group meet-

ings. To understand better the needs of their
clients, LHL staff compiled information
about those who requested LINK! asking
what software program they used, about their
online searching experience, and whether

they were accessing the program from office,
home, or both.

The physical arrangement includes four
local ports attached to terminals located be-
hind the information desk on the first floor of
the library and twelve remote ports attached
to the MICOM Instanet series 40 Dataswitch.
The Dataswitch provides access to a menu

of resources. Anyone with access to the
Dataswitch may now have access to the
LINK! service through an authorizedpassword.

One stipulation required by the vendor
was that passwords be assigned to only indi-
viduals and to LHLs in-house terminals. Be-
fore a client can have a password for off-site
use, he or she attends a short training session
in a group or one-on-one session in the work-
place or at LHL, conducted by LHL staff.
BRS supported the efforts by sending a rep-
resentative to train larger groups for several
days.

The sessions teach the user how to access

the system, set the parameters on his or her
program, dial and log into the system, under-
stand the BRS menu structure, search for
author or subject, and use other customer
services options.

BRS Colleague searchers on staff at LHL
trained the other staff at the information desk
and provide instruction cards at each library
terminal for users who want to access LINK!.
Staffreport that they spend minimal timewith
users once the initial setup is completed and
very little system management time trouble-
shooting hardware problems or maintaining
the network.
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POSITIVE RESULTS

The trial-and-error effort to find a way to

bring twenty-five years ofmedical research to
clients has succeeded in doingwhat LHL staff
hoped it would. From LINKl's debut at the
Academic Health Sciences Center in April
1990 to October 1991, LHL trained and dis-
tributed almost 1,000 of the allotted LINK!

passwords to remote access patrons. The user

population expanded from students who had
used a mini-MEDLINE system restricted to

in-libraiy use, to researchers and clinicians who
had not regularly (if ever) visited the library.

Heaviest usage was in April 1991, when
the system recorded 1,400 hours of use. In its

less than two-year history, LINK! usage shows
a 500 percent increase over the library's pre-
vious mini-MEDLINE in-library database.
Moreover, it has spurred increased use of all
dial-up usage by patrons. Clients report that
they enjoy the twenty-two-hour-a-day avail-

ability, the easy-to-use software, and the
convenience of receiving information at their
locations.

Through LINK!, LHL has raised users'

expectations about easy access to medical in-
formation. In fact, the service is so well re-
ceived, LHL staffmust now develop a system
to limit or control usage to allow all clients
equal access. ■ ■

Z39.50 and the Scholar's
Workstation Concept
Gary Lee Phillips

This study examines the potential application
of the ANSI/NISO Z39.50 library networking
protocol as a client/server environment for a
"scholar's workstation." As we will see, Z39.50
is well suited to the communication needs of
this environment, and can provide a major
building block for a flexible environment that
is vendor-independent at both ends of the
link.

Scholar's Workstation: Theory
and Practice

The scholar's workstation is defined for our

purposes as a single-user microcomputer
equipped with a network or telephone com-

munication interface, local storage, and soft-
ware capable of displaying and manipulating
bibliographic data in the USMARC or similar
formats. Weissman identified twelve ele-
ments considered essential to a modern
scholar's personal computing environment:

1. Provide windowing capability for mul-
tiple documents.

2. Integrate text and graphics when
desired.

3. Support multimedia (sound, graphics,
text.)

Gary Lee Phillips is Quality Control Engineer,
NOTIS Systems, Inc., Evanston. Illinois.

4. Support complex documents with

many parts.
5. Permit multitasking operations.
6. Accommodate large, fast mass storage

devices.
7. Include connectivity to external data-

bases.
8. Include electronic mail capabilities.
9. Support data acquisition devices (scan-

ners, etc.)
10. Address substantial amounts of mem-

ory.
11. Permit the user to customize the envi-

ronment readily.
12. Offer enough speed to permit inten-

sive processing.
Multitasking is the key to usability, accord-

ing to Weissman. Human activities and the
world in which they take place are inherently
multitasking operations. The single-threaded
paradigm of personal computing as it has be-
come familiar to most ofus is not adequate for
efficient and productive work. 1

In that context, the scholar may need, for
example, to recheck a reference while a doc-
ument is being prepared. Multitasking per-
mits the microcomputer to connect to the

library or other bibliographic source, retrieve
the needed reference, and insert it directly
into the document, all without ever closing
down the word processing software or writing
either the document or the reference to disk

storage. Both the communications session

and the document remain open and accessi-

ble on the screen, in a situation analogous to
opening a reference book on the desk while a



262 Information Technology and Libraries / September 1992

document is in the typewriter. Direct compar-
ison and transfer of information between the
two applications is a much more natural and
human operation than the more typical micro-
computer sequence of steps in which the
communication session would be captured to

a file, the file edited, and finally inserted into
the main document.

Multitasking environments are readily
available today. They range from relatively
inexpensive systems such as Amiga OS or

Microsoft Windows to high-powered and
costly environments like Unix or VMS. It is
from the growing availability of powerful and
multifaceted environments that the scholars
workstation will arise.

Of particular interest to librarians and de-
signers of library technology is the essential
connection between scholarly research of all
sorts and bibliographic information. What-
ever form a scholars workstation may take, it
requires a reliable and flexible communica-
tion link that permits retrieval and manipu-
lation of bibliographic data from external
suppliers.

Simple communication software, though it
has served until now, does not realize the full
potential of modern technology. The user

must still capture an entire session with the

bibliographic source and later select and man-
ually separate the needed data from the
"chaff" inserted by the suppliers software to

permit user communication.
A further obstacle is posed by the fact that

virtually every bibliographic source has a

unique command language, and all are tied to
textual commands that the user must remem-
ber and type in through a keyboard. Although
a common command language has been de-
signed and standardized, there has not yet
been a concerted movement toward its im-

plementation by data suppliers. 2" 4

Can the scholars workstation provide a

remedy for this situation? If suppliers of data
begin to accommodate "smart" connections
from outside systems, the answer is yes.
Z39.50: The Linked
Systems Protocol
In order to place the Z39.50 standard into
context, it is necessary first to understand the
more general computer networking model
known as Open Systems Interconnection
(OSI). This model is an evolving concept that
provides both a vocabulary and a reference

standard for description of the linkage by
which computers share data.

Open Systems Interconnection subdivides
such communication into seven levels or "lay-
ers" of interaction. The four lower levels

(physical, data, network, and transport) are

concerned primarily with physical and elec-
tronic elements of the interaction.3The upper
three layers (session, presentation, and appli-
cation) define the logical elements and se-

quence of operations, such as activating a

session, sending a query, receiving a reply, and
terminating the session.6The three upper lay-
ers are relatively independent of the lower
four, permitting logical protocols designed for
these layers to be used almost unchanged on

a variety of physical linkages.
The Z39.50 standard specifies an OSI ser-

vice definition for the application layer (layer
seven in the seven-layer OSI model). Also
known as the Linked System Protocol (LSP),
the protocol allows an application on one

computer to query the database of another

computer, and it specifies the procedures and
structures for essential operations involved in
such an interchange: session parameter ini-
tialization, search request and response, rec-
ord display request and response, access secu-
rity and resource control, and session
termination.

This standard was developed by the Na-
tional Information Standards Organization
(formerly ANSI committee "G") and was ap-
proved January 15,1988. Preliminary versions
of the protocol were already in use by the
Linked Systems Project (a joint experiment by
WLN, the Library of Congress, and OCLC.)
Another experimental implementation was in
use by the New York State Education and
Research Network (NYSERnet) by late
1988. 7

While LSP was originally conceived as a

format for two-way, peer-to-peer communica-
tion, such as might be used between large
systems in a consortium, it is flexible enough
to be used without revision for one-way, cli-
ent-to-server inquiries in which one machine
(the client) requests information from an-

other machine (the server) on which one or

more databases may reside.
Unlike the common command language

standard, LSP is receiving attention from

many of the major software vendors and
database suppliers in the library field. Be-
cause it can be used to provide "value-added"
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service by permitting linkage between large
systems, it will soon be supported by most

database suppliers as well as by many of the
vendors of library local systems.

Particularly interesting with respect to the
scholars workstation concept is the fact that
LSP provides a linguafranca that can permit
virtually any libraiy software system to con-

yerse with any other in a manner almost en-

tirely transparent to the user. The user no

longer has to know the command languages
of several different systems; he or she need
only be able to connect to one supplier ofdata
who can in turn route requests to other
databases and interpret the results.

THE SCHOLAR'S WORKSTATION
AS AN LSP CLIENT

Figure 1 shows a hypothetical online public
access catalog (OPAC) installation with
Z39.50 linkages in place and operating. The
user at the workstation has access to the local
OPAC system over a campus Ethernet link-

age, and through that OPAC as a host the user
can also query OCLC/EPIC, Wilsonline, or
the OPAC at a neighboring institution. Full

peer-to-peer Z39.50 links are operated be-
tween the two universities in the sense that
either can function as a server for the others
client requests. The OCLC and Wilson sys-
terns operate as servers for client requests
initiated by the local OPAC system.

The link between the workstation and the
local OPAC is similar to the link from the
OPAC to the database providers in the sense

that one system (the OPAC) acts as a server

for the client workstation. In this case, the
workstation software is always cast in the in-

quiring role, while the OPAC is always a re-

spondent.
The workstation user enters commands

and receives responses in any format sup-
ported by his hardware and software. This

may be a graphical interface such as is typi-
cally seen on the Apple Macintosh, or a com-
mand-driven one more typical of MS-DOS
environments. The user is no longer bound to
use only the command language and structure
of the server system. Since user requests will
be translated into LSP packets, the OPAC
server has only to understand Z39.50 and does
not deal with the actual user interface, so the
same OPAC software can support a wide va-

riety of user environments.

Workstations to aid users with special
needs will no longer require any accommoda-
tion on the part of the host system. For exam-
pie, some microcomputer hardware is now

capable ofproducing synthesized speech out-
put without any added hardware other than a

loudspeaker, earphone, or other audio device.
Appropriately designed client software writ-
ten for such an environmentwould be ofgreat
assistance to the visually handicapped user

and could be capable of use with any host
system that supports Z39.50.

The local workstation translates com-

mands into Z39.50 service requests and sends
them to the host OPAC. The host acts on those
requests, creating responses locally or relay-
ing the requests to a remote peer system.
Responses are routed back to the local work-
station where they are translated back to the
form required by the user. This relieves the
host of any responsibility for multilingual
messages or special formatting and requires
only that it accept Z39.50 requests rather than
parse anyother command language itself. The
workstation parses commands, assembles and
disassembles packets, and displays or stores

responses.

THEORETICAL IMPLEMENTATION

In theory, Z39.50 will support complex oper-
ations such as searching across multiple
sources with a single request, but we will
examine only the simplest subset of possibili-
ties here. Theworkstation user is able to select
a target system for requests (perhaps from a

menu) and then to direct any appropriate
search requests to that target. The worksta-
tion software formulates the request in accor-

dance with Z39.50 and submits it to the se-

lected host, which then acts accordingly. Only
one source system is searched at a time,
though the workstation software mayoffer the
ability to repeat a search on a new system.

Adding Z39.50 to an OPAC System
In order to add Z39.50 capability to a host

system, the existing OPAC command driver
would be supplemented by a Z39.50 inter-

preter. The OPAC interface would remain in

place for use by dumb terminals or communi-
cation software that does not support Z39.50,
while the Z39.50 interpreter would handle

processing for ports identified as requiring
the new protocol. Instead of passing result
tables to the original display formatting rou-
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Figure 1. Hypothetical Configuration.

tines, the Z39.50 interpreter would convert

results to appropriate protocol responses
and route the responses to the requesting
port. Figure 2 shows the original functions of
a generic OPAC as shaded blocks. The only
new function required is a Z39.50 translator

for linkage to workstations requesting this

type of access. This translator module could
simply turn Z39.50 requests into the locally
supported command language, or it might be
more closely bound to the internals of the
system. Results would he buffered and re-
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Figure 2. OPAC Server Block Diagram (Existing Functions Are Shown Shaded).

ported back to the workstation as Z39.50 re-

sponse units.

Implementing
the Workstation

Workstation software could be implemented
by the OPAC vendor or by third parties. De-
signers of local library software would provide

a document specifying the supported features
of Z39.50, and anyone wishing to design a

suitable workstation would have complete
freedom with respect to user interface and
features. Figure 3 shows how the special func-
tions required by Z39.50 bibliographic soft-
ware would fit in with the existing portions of
a multitasking workstation environment.
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Figure 3. Client Workstation Block Diagram (Existing Functions Are Shown Shaded).

Shaded blocks represent functionality al-

ready inherent in the typical workstation and
its operating system. The workstation com-

mand processor program would be added to

provide the main control process for biblio-

graphic inquiries and processing of locally
stored bibliographic information. Accepting
commands in the preferred native mode of
the user (graphical, textual, or perhaps even

verbal in the near future), this processor
would translate them into actions to be car-

ried out by the core operating system or exec-

utive. The command results might be sent to

the workstation display screen, stored on the
hard or floppy discs, or passed to one of two
other new processor segments.

The other new processes would be a print
formatter that could convert tagged records
into printed bibliographic citations in various
standard formats, and a Z39.50 translator

module that would handle all necessary com-
munication with external bibliographic sys-
terns such as the local OPAC.

Because the response data units received
from the external Z39.50 server or host pre-
sent bibliographic data in the form ofa tagged
record rather than as a labeled or card-catalog
display, the client software can more readily
select the data elements that are of interest to
the user and display or store the information

appropriately. The tagged data format is much
less prone to error than the technique used by
some of the presently available workstation
front ends that attempt to parse the elements
of a screen display and reformat them in a

more suitable manner.

Well-designed client systems should be
able to conform to the user's requirements to
present the data on the screen in a selected
format, store it on disk in either the raw for-
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Figure 4. Client-Server Interaction (Server Functions Are Shown Shaded).

mat or a selected bibliographic format, or
print it in the desired format. Availability of a
macro language such as Rexx would permit
the user to plan and store complex sequences
of operation so that they could easily be re-

peated at intervals to retrieve new citations,
relieving the server system of the need to

store and manage these specifications for
the user.

The processing power required to use

Z39.50 effectively is well within the range of
capabilities ofmany individual workstations in
use on college campuses today. A multitasking
operating system with a fast processor is de-
sirable in order to provide adequate perfor-
mance, and there must be sufficient memory
and disk storage available to handle a practical
number of MARC formatted records and to
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Table 1. APDU Names

Client

Init-Request
Access-Control-

Response*
Search-Request
Present-Request
Delete-Request*
Resource-Control-

Request*
Termination-Request

Server

Init-Response
Access-Control
Request*
Search-Response
Present-Response
Delete-Response*
Resource-Control-
Response*
Termination-Response

* Starred items are optional depending on the nature

of the server system.

permit more than one application program to
be active simultaneously.
Z39.50 Functions Required
Of the various functions available in the stan-

dard, the following will be required:
1. Initialization: server and client negoti-

ate session parameters, such as message size,
record size, and functions to be used.

2. Security validation: this may not al-
ways be required, but server can require
validation of user's identity and authority to
request access.

3. Searching: client submits search re-

quest, server responds, information passed
includes query type, target database, maxi-
mum number of records to be returned at

once, number of records found that match
the search parameters, relative number
within retrieved set of last record returned.

4. Present records: client requests trans-
fer of some or all records meeting certain
criteria from server to the client system for
local processing.

5. Accounting facility: client requests in-
formation about current resource consump-
tion and costs; server returns an estimate.
This function may be omitted by any server
for which it is not applicable.

6. Delete facility: if server retains more

than the current result set for recall and
display by client, client must have ability to
delete a result set no longer needed.

7. Termination facility: client initiates
termination of session and requests deletion
of remaining result sets.

All these functions are provided by the
Z39.50 standard in the form of application

protocol data units (APDUs).8 Each APDU

specification actually includes a pair of func-
tions, one for the request and the other for a
response to the request. As long as a system
functions only as a client or only as a server, it
needs to read one form of the unit and write
the other form. The APDU names are listed
in table 1 (starred items are optional depend-
ing on the nature of the server system).
Description of a Sample Session

Figure 4 shows the flow of a hypothetical
session between the client workstation and a

library OPAC server. Access control is not

used by this system, and there is no charge for
usage so resource control is also omitted. The
delete function is only needed if the server

stores results from more than one search to

permit later examination by the client. Read-
ers familiar with the commands used with
online database services will readily recognize
the functions shown.

In block one, the workstation requests ini-
tialization of the session by proposing the pa-
rameters of its preferred environment. These
may include maximum record lengths, pre-
ferred message size, and a statement identify-
ing the Z39.50 APDUs that will be used or

supported by the client.
At this point, the server might respond by

initiating an access-control request and re-

quiring a response from the client. However,
this sample system requires no security vali-
dation so it responds immediately with the
negotiated parameters. It may reject a session
if the client indicated no support for a func-
tion that it (the server) requires. It may also

respond "will not support" to functions re-

quested by the client, in which case the client
may tenninate the session or proceed without
using the unsupported functions. Block two

represents the servers response, accepted by
the client workstation.

Block three indicates the first search re-

quest initiated by the client. This APDU iden-
tifies the database to be examined, provides
the search arguments, and specifies values
related to the number and identity of immedi-
ate results that may be returned. In block
four, the server responds with an actual count
of records that met the search criteria and
provides the necessary information to permit
their selection for examination.

The present request and response, blocks
five and six, may be repeated many times as
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the user requests transmission of records
from the result set. In each request, the client
identifies one or more records to be passed,
and in the response the server transmits the
requested records. If the option was sup-
ported and agreed upon during the initializa-
tion, the client may specify that only a certain
subset of the data elements of each record be
transmitted.

After the user has examined and/or stored
any desired result records, the client system
may initiate a new search request (return to

block three) or terminate the session (block
seven) depending upon commands issued by
the user.

At any time during this sequence, the cli-
ent system may issue a resource control re-

quest if this function has been supported by
both ends. The server responds with informa-
tion about accumulated costs and resource

usage. The resource control request is not

required in this example since there are no

associated charges for the session.
Termination is actually supported through

lower layers of the OSI, but the manner in

which it occurs is specified by Z39.50 and

permits either system to send an immediate
abort request (requiring no response) as well
as permitting a graceful termination of the
connection initiated by the client system.

CONCLUSIONS

The Z39.50 or LSP standard, though origi-
nally designed for use between database
source systems, contains all the necessary
functionality for support ofclient-server com-
munication. Whether intentionally or not, the
elements of the standard are structured so as

to permit implementation of an appropriate
subset on state-of-the-art microcomputer
workstations.

Appropriate front-end additions can prob-
ably be made to existing OPAC systems with-
out disturbing the software beyond the level
of the current OPAC interface. This would

permit Z39.50 functionality to be made avail-
able to users without taking away any of the

existing features.
Potential benefits would include greater

flexibilityof the user interface, more powerful
capabilities for users with access to appropri-
ate equipment and software, and reduction of
demand on OPAC vendors for provision of
custom interfaces or enhancements to the

command language. Responsibility for devel

opment of workstation software could be
taken by the vendors themselves, shared with
other institutions, or absorbed by individual
programmers or computer science depart-
ments. Availability of a Z39.50 workstation
interface could add perceived value to a com-

mercial library software product.
Benefits for the end user would be sub-

stantial. Errors in transcription of biblio-
graphic citations could be reduced, reference
works consulted directly from the worksta-
tion, and literature searches conducted and
recorded without a trip to the library in some

cases.

Although some experiments with this par-
ticular aspect ofZ39.50 are already being con-
ducted, more exploration of the potential is
needed. The commercial marketplacewill fol-
low quickly to adopt workstation standards
and functions once working prototypes have
been demonstrated. Libraries need to take
action today to develop such models.
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Special Section: Happy Birthday
to MELVYL (Part 2)

Guest Editor's
Introduction

Clifford B. Lynch

The literature of library automation and infor-
mation technology is full of papers on new

systems that are written in the enthusiastic
days of early deployment. Such papers de-
scribe what has been done and emphasize
promises and directions for future develop-
ment but often say little about the yet-to-be-
understood long-term effects that the system
has had on its users. Often, too little is said
about mistakes and what ultimately prove to

be fruitless directions in the evolution of the

system; such false starts often require hind-

sight from a greater distance. It is difficult for
an author to have much perspective on a sys-
tern that has just been deployed.

The MELVYL system—what began as the
online catalog for the nine campuses of the

University of California (UC) and is now a

considerably broader information system—
was ten years old in 1991. In December 1982
and March 1983, Information Technology and
Libraries published two special sections on

the MELVYL system. In the June, Septem-
ber, and December issues of ITAL we revisit
the MELVYL system, examine its evolution,
assess previous prognostications—both right
and wrong—from the early days, and attempt
to gather some perspectives on the import-
ance of the MELVYL system, its impact, and
its successes and failures.

Many papers have been written about the
MELVYL catalog since its initial release. The

catalog played a key role in the Council on

Library Resources' study ofonline catalogs; it
figured prominently in Charles Hildreths

ground-breaking book on online catalogs, and

Clifford B. Lynch is Director, Division of Library
Automation, University of California, Office of
the President, Oakland.

Ray Larson has written a number of papers
analyzing various aspects of searching behav-
ior, to name only a few. Various staffmembers
have also reported on selected developments
in the literature. But now seems an appropri-
ate time for a focused and comprehensive
reassessment that revisits many of the topics
covered in the previous ITAL papers.

The previous coverage of the MELVYL

system included papers on policy and plan-
ning, the design of the user interface, the
development of the supporting computer net-
work, discussion of the computing environ-

ment, and a paper by Edwin Brownrigg and
me discussing the future of online catalogs
and trying to put into perspective the work
done on the MELVYL system. In these three
issues of ITAL I have invited papers from a

number of the key players during various eras

of the MELVYL system s development. I have
also tried to fill what in hindsight was a re-

markable gap in the earlier section and ad-
dress issues of user training, support, and the
impact of the MELVYL system on the UC
libraries by inviting contributions from sev-

eral of the campus librarians at various UC

campuses. These authors labored to make the
MELVYL system a success with the UC user

community, helped the system designers cor-
rect various design errors, and coped with all
manner of unexpected impacts of such an

online union catalog.
The papers in the June issue included a

look back at the MELVYL catalog by Steve
Salmon, who was the assistant vice-president
for Library Plans and Policies at UC in the late
1970s and early 1980s. Steve developed the

original plan for the catalog and oversaw its
inital construction. In the mid-1980s, Michael
Buckland replaced Steve Salmon. His contri-
bution in the last issue treated the current

MELVYL system as a point of departure for
future research directions in online catalogs
in which he is now actively involved as a pro-
fessor at the UC Berkeley School of Library
and Information Studies.
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Michael Berger, the assistant director for

Planning at DLA and a key member of the
MELVYL project since the earliest days,
looked at the future evolution of the
MELVYL system, in particular the user interface,
and described current efforts to develop the
next generation of the system. Laine Farley,
manager of MELVYL User Services at DLA,
discussed how the system s designers incorpo-
rate user evaluations into design upgrades.
Mark Needleman revisited computing re-

sources support for online catalogs in light of
the amazing changes that have taken place in
information technology in the last ten years,
updating a paper that he and I wrote with

Mary Engle for the initial ITAL section on the
MELVYL catalog. Finally, Alan Ritch from
the University of California at Santa Cruz
reviewed the development of the MELVYL

system from a campus perspective.
This issue offers a paper by Ed Brownrigg,

who was hired by Steve Salmon as the first
director of the Division of Library Automa-
tion (DLA). Brownrigg revisits his 1983 ITAL

paper, "Online Catalogs: Through a Glass

Darkly." Karen Coyle, technical specialist at
DLA, looks at the evolution of the biblio-

graphic file format as card catalogs were re-

placed by online databases-the MELVYL on-
line catalog in particular. Anne Lipow
(formerly of UC Berkeley) contributes her
views on the user perspective. Finally, Terry
Ferl and Larry Milsap ofUC Santa Cruz sum-
marize their research on out-of-library users

of the system and provide insights and details

into a new and growing user group for the
MELVYL system and similar systems.

The December ITAL issue will wrap up
the special MELVYL retrospective with two

articles. Richard West, the associate vice-

president for Information Systems and Ad-
ministrative Services and the senior university
executive responsible for the MELVYL sys-
tern, will share his thoughts on the evolving
role of the system in the university informa-
tion access strategy. I will provide some com-

ments on the past, present, and future of the
system from my own viewpoint.

Two final notes: Readers interested in ad-
ditional viewpoints on the history of the
MELVYL system at UC might find the special
tenth anniversary issue of the DLA Bulletin of
value (12:1, Issue 26 [Spring 1992]). Also, I
have not included a paper on the evolution of
the network providing access to the MELVYL

system in this section, since this topic was

covered in depth recently in my paper "From
Telecommunications to Networking: The
MELVYL Online Union Catalog and die De-

velopment of lntercampus Networks at the

University of California," in Library Hi Tech
7:2, Issue 26 (1989).

I hope all of these papers will provide the
library community with a new look at a major
information access system that has now had a

long and influential history, but that we at UC
view as only now entering adolescence, and
give some sense of the excitement with which
we view its future potentials. ■ B

Ten Years Later: A
Retrospective Prospectus
Edwin Brownrigg

The invitation to write this article presents an
opportunity to revisit prognostications that
Clifford Lynch and I made in 1983 in our

article "Online Catalogs: Through a Glass
Darkly." 1 In that essay we sought to make
generalizations and offer speculations. We
wrote: "Some of these may seem outrageous;
somewill undoubtedly prove incorrect." All in

Edwin Brownrigg is Executive Director, The
Memex Research Institute, Roseville, California.

all, however, what we foresaw based on the
collective experience at the Division of Li-

brary Automation (DLA) has proved to be
accurate and properly oriented, ifnot leading,
toward the future of library automation.

By 1983 I had seen monumental barriers
in library service between patrons and their
access to informative materials. Ten years ear-
lier, I had attended a lecture by David Bester-
man, who declared that if at that time he had
needed to depend on the library service of
that day he could not reproduce his Bibliog-
raphy of Bibliographies. Even at libraries
where the stacks were not closed, the biblio-

graphic apparatuses were so fragmentary and
inconsistent as to prevent the compilation of
an exhaustive bibliography.
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Shortly before writing "Through a Glass
Darkly," I visited a prestigious university li-
brary in the Midwest. My host asked if there
was any book that I would like to see. I re-

quested Michael Faraday's Experimental Re-
searches in Electricity, a book that had been
stolen from every library in which I previously
had attempted to find it. My host escorted me
to the rare book room.

There I found the two-volume set—four
copies of it. Later, while being shown the

library's new online catalog, complete with
personal computer front-end, I discovered
that a citation to Experimental Researches in
Electricity was not in the catalog. My host

explained that no rare books or manuscripts
were represented in the "public" catalog: If
casual readers knew that the library had such
materials, they would want to use them, and
these materials were available only to veteran
scholars. I was reminded once again of
Besterman's comments.

Even before hearing Besterman's admoni-
tion, I had learned much about the conscious
building of barriers between readers and
libraries' prized materials from havingworked
for major research libraries in New York City.
However, when the quest for Faraday's fa-
mous work was finally over, I realized fully for
the first time that the first measure of a

library's success was the size of its collection,
not the quality of its service.
It had also become apparent that because

of OPACs the measure of a library's success

was shifting from building collections to pro-
viding access. And, as we would suggest in
"Through a Glass Darkly," there was real po-
tential for delivering images ofdocuments via
the OPAC, thus preserving the collection and

providing substantially enhanced service to

the user, but also creating some daunting
copyright-related problems.

CATALOGING FOR ACCESS

I remember vividly a University of California
(UC) Library Council meeting in 1980, when
there was an earnest debate over inclusion of

subject access in the still-developing online
union catalog, yet to be named MELVYL. The
prevailing wisdom was that a union catalog
was used for known-item searching and that

subject access therefore would be a waste of

university resources. Since the code for sub-

ject access already had been written for a

separate project and this code could be used

for keyword subject access in the online sys-
tern, the debate ended for the moment.

A study ofonline catalog use sponsored by
the Council on Library Resources (CLR) fi-
nally put the issue to rest.2 The study showed
that in an online environment, searching for
unknown items was very common. However,
because subject analysis was designed for
cardboard and not for online databases, there
remain to this day major deficiencies, which
we discussed in "Through a Glass Darkly."
Since then, there have been successful proj-
ects to enrich access to books by chapter-level
indexing and even including terms from the
back-of-the-book index. The Australian De-
fense Force Academy runs one such proj-
ect. A more recent development that we
had forecast is the use of natural-language
searching, as found in the Wide Area Infor-
mation Servers (WAIS) now proliferating
on the Internet.

REDISCOVERING ANALYTICS

By the 1980s it was common practice in librar-
ianship to treat monographs as separate col-
lections in terms of access. There were and
continue to be reasons for this practice. How-
ever, even though there is still no MARC
standard for describing individual journal ar-
tides, there has been enough de facto stan-

dardization on the part of the respective ab-

stracting and indexing (A&I) services that

journal and newspaper articles can be identi-
fied and located through OPACs. DLA took a

leadership position in this regard through the
MELVYL MEDLINE project sponsored by
the National Institutes of Health. What the
MELVYL system could not do was present a
seamless interface among the monographic
and A&I databases as was once the practice of
many libraries in their card catalog some fifty
years ago. Those libraries created author, title,
and subject entries for journal articles and
interfiled them in dictionary arrangement
with those for monographs. The path to re-

creating such a seamless interface among on-
line databases, however, has been forgedwith
the evolution of the Z39.50 Linked Systems
Protocol, another area in which DLA has

played a leadership role.

Again, the WAIS client station does what
analytics used to do in a card catalog. Brewster
Kahle of Thinking Machines, Inc., who in-

vented the WAIS,3 wanted to design a distrib-
uted database management system thatwould
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allow people to develop local databases; the
distributed system would upload the ASCII

components to a central supercomputer that
would manage indexing and retrieval. Kahle's
workwas strongly influenced byGerard Saltan's
vision about "the library of the future":

We are assuming that the average man of that year
(2000 a.d.) may make a capital investment in an

"intermedium" or "console"—his intellectual
Ford or Cadillac comparable to the investment

now made in an automobile . . . The computer
would be used as an interface in applying various
sequences of procedures to named texts, graphs,
and tables; observing the results; and interven-
ing whenever a change or extension of plan is

required.4

Many others, including Vannevar Bush,
after whose ideation of the "Memex" my or-

ganization is named, had similar visions. With
WAIS, Kahle has put into practice Saltan's
theories about "automatic indexingmethods,"
which include "term extraction and weight-
ing, recall improving methods," and "preci-
sion improving methods," all of which were

based on earlier information theory involving
"bibliometrics," the study of statistical distri-
butions of various bibliographic elements
within library materials.

As we observed in 1983with analytics, "the
librarian and the patron finally can have bib-

liographic access to [multiple] material for-
mats within the same catalog." Because Kahle
has adhered to one of Saltan's "basic princi-
pies—the widest possible use of cooperative
and shared operations, including collabora-
five . . . policies, shared cataloging and stan-

dardized . . . operations"5 by adhering to the
Z39.50 protocol, he has demonstrated a solu-
tion to the paradox that "all systems for sub-
ject analysis, whether computer-based or

completely manual, evolve in the direction of
greater complexity of terms."6WithWAIS the
user merely enters English-language queries,
such as, What is the annual coffee production
of Kenya?, and an authoritative answer re-

turns to the user's client workstation through
the Internet from one or more databases any-
where on the planet.

Could it be that the librarian's procrustean
beds of subject analysis, controlled vocabu-
lary, and thesauri will disappear forever? Of
that set ofknowledge, will we be able to apply
Asimov's admonition?:

But do we dare forget things? Why not? We've

forgotten much; more than you imagine. Our

troubles stem not from the fact that we've forgot-
ten, but that we remember too well; we don't

forget enough.7

CATALOGING AS ADVERTISING
AND NEW DIMENSIONS OF ACCESS

We made the point in 1983 that, between
information tailored for inclusion in the cata-

log copying utilities and journal article titles
and abstracts tailored for inclusion in A&I

databases, publishers have turned cataloging
into a form ofadvertising. The locus ofthe act

of cataloging had shifted from within individ-
ual libraries to external sources. Since that
time, a change in the locus of the source of

catalog copying could, and maybe should,
move away from the utilities to the MELVYL
database itself. Because the MELVYL
database includes MARC records from
sources such as the Library of Congress, a

little additional cooperation between DLA

and the campuses could prevent millions of
California's dollars from going to OCLC every

year for copy cataloging.
The notion of a change of the locus for

cataloging leads to a broader discussion of a
simultaneous change in the locus of usership,
as we noted in 1983:

The most revolutionary change in the nature of

libraries will be that theywill become distribution
points or switches for electronic information,
both bibliographic and textual. Telecommunica-
tions topology for online catalog networks will be
determined in great measure by the geographic
distribution of libraries. Library buildings will

house telecommunications concentrators at-

tached to telephone lines, optical fibers, and a

variety of radio devices.... As for justification, it
will inevitably devolve to arguments like those

that caused capital investment in aviation, follow-

ing a century or so of rail transportation.... those
libraries that do not make the investment will take

on the air of old railway stations: A few custodians
will guard the halls, but the public will not be

waiting, because "the train doesn't go there any-
more."8

The Internet now provides an information
highway among our academic and research
libraries. The public libraries are next. A new

project sponsored by the CLR and Apple
Computer, Inc., and managed by the Memex
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Research Institute is applying packet radio
technology earlier investigated at DLA to link
public libraries with academic libraries and
continue the trend whereby libraries become
distribution points or switches for delivery of
electronic information. As this trend contin-
ues and a wireless infrastructure is created
among libraries, individuals in their homes or
on the go will avail themselves of high-speed,
wireless, untariffed connectivity to the infor-
mation network.

This project is based on research and de-

velopment from the California State Library
Packet Radio Project undertaken at DLA.

during the middle and late 1980s. The Cali-
fornia State Library (with LSCA funds), IBM,
and the CLR-funded DLA projects explored
the potential ofpacket radio for libraries. The
early goals of this R&D were to demonstrate
technological feasibility and adapt extant Fed-
eral Communications Commission (FCC)
rules to packet radio technology among librar-
ies, but the outcome of the work demon-
strated the need for a fresh approach. The
project showed that the conventional radio

technology and the standard digital encoding
techniques of the time were becoming arcane
approaches to achieving the R&D goals. In
fact, the FCC was just then introducing into
its rules Part 15.247, which allowed an exotic
method (called spread spectrum) ofdigitizing
a radio wave, and which held promise for
packet radio. The new FCC rules were a wel-
come alternative to the university policy of
recycling the instructional television spec-
trum for packet radio communication, which
was proving to be daunting.

Under the new rules, users would share
the same radio spectrum simultaneously;
within the prescribed transmitter power, no
user licensewould be required from the FCC.
The challenges were to transfer spread spec-
trum technology from the military sector,
where it had been perfected as a means of
secure communication, into the FCC-regu-
lated civilian sector, and at a reasonable price.
R&D now underway involves The Memex
Research Institute, Tetherless Access, Ltd.,
and special-interest user groups in California.
Among the latter is the City of San Diego
Public Library, which is using packet radio for
a 1.5-megabit link among the central and
branch libraries, the San Diego Zoological
Library, and San Diego State University; the
network also has a gateway to the Internet.

The private individual will be the next cus-
tomer for affordable, high-speed connectivity
viapacket radio that, combinedwith adesktop
workstation, will realize the visions of Bush,
Licklider, and others.

REMOTE PUBLIC ACCESS,
DOCUMENT DELIVERY, AND
ELECTRONIC PUBLISHING

By 1983 it was possible to imagine the combi-
nation of an ever-growing Internet, the
MARC standard, and the Linked Systems
Protocol, such that patrons of one online cat-
alog could access other online catalogs re-

motely. At that time we considered the eco-

nomic implications of sharing versus

charging. Now it appears that with few excep-
tions sharing is the preferred course, if for no
other reason than it is easier.

Today hundreds of online catalogs are

connected to the Internet, but some librari-
ans are questioning the wisdom of this. Only
when electronic document delivery becomes
feasible, as the next paragraphs elaborate,
will the bibliographic Internet become per-
manent.

In 1983 we wrote that:

In electronic publishing, the computer network
becomes the primary medium for the creation,

storage, and dissemination of a document. This is
a fantastically powerful concept that changes the
way people think about information, rather than

merely changing the way they get access to it.

Since then the stage has been set for a

change in the locus of usership. During the
same era in which the MELVYL catalog was

developed, Alan Pratt eloquently summed up
the functions of libraries: to collect, preserve,
organize, and disseminate the means of infor-
mation.9 During that era most of the library
profession took for granted the economics of

those four functions. Ten years later, the eco-

nomics of those four functions are under se-
vere strain.

Speaking from within the Coalition for
Networked Information, Paul Evan Peters

aptly describes the collection practice of the

past as "just in case" someone might want
what a library collects, rather than "just in
time" to satisfy a library user s demand. Of the
"just in case" mode of library operation, the
following eight points prevail today:

1. Collection costs are increasing.
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2. The costs of collection storage are in-

creasing.
3. Processing costs often exceed pur-

chase prices.
4. Funding to libraries is not increasing

at the same rate as costs.

5. The gap between total information

production and any library's information ac-

quisition is increasing.
6. Information demand and consump-

tion are increasing.
7. Some information storage formats are

nonpermanent.
8. Information is becoming more time-

critical.
As long ago as 1977, The University of

California Libraries: A Planfor Development
took the view that "most of the difficulties in

meeting the needs of users for specific items,
or for information on a topic, arise from the
traditional methods employed by libraries." 10
It cited as causes rising costs and the "noblesse
oblige" spirit of interlibrary loan service, with-
out any compensation to the lending library.
Most significantly for the MELVYL catalogs
impetus, it recognized that "from the stand-

point of the user, the library's first significant
task is to provide him with the means of iden-

tifying the materials he needs, or ifthese items
are already known, to locate them." 11

To that end, the Plan called first for sys-
temwide bibliographic information and sec-

ond for an online catalog. It asserted that
"there is growing evidence that such online

systems are both feasible and acceptable,
even desirable, to the public." 12 Thus, the
Plan introduced two new library functions to

Pratt's, but from the perspective of the user:

identification and location of information ma-

terials—which is what the MELVYL catalog
today provides.

As the CLR survey showed, the user wants

more than to identify an information item and
know where it is housed. The user wants the
item delivered. For the user, the MELVYL

computing and communications system will
be complete only when it offers delivery. Ten
years later, the infrastructure to provide this
function is rapidly maturing, but electronic
delivery still awaits action.

There is general agreement that one of the
most difficult issues in electronic document
delivery is copyright law. The American Asso-
ciation of Publishers routinely sues those who
use technology to abuse the U.S. Copyright

Act. Obviously, fear plays amajor role in hold-
ing back electronic delivery of published ma-

terials housed in libraries. A method of intel-
lectual property management for electronic
document delivery is definitely required.
OPACs, imaging technology, and the Internet
represent a complex set of resources, drawn
from the broad palette of information tech-

nology. However, the critical element of elec-
tronic delivery of information is not the flow
of information itself. Rather, it lies in under-

standing that these electronic systems have
intellectual property implications (usually in-
volving copyright and trademark) not yet faced
by librarians and faculty in earlier automated
systems, including the MELVYL system.

AUTOMATING THE REFERENCE
LIBRARIAN

In 1983 we propounded a classification of

public access library automation systems in a

partial hierarchy of difficulty based on what

they would provide to the patron13
:

1. Places to look for an answer (online
catalog).

2. Places to look for an answer with eval-
uation (extended online catalogs that inte-

grate bibliographies and reviews).
3. Material containing an answer (ex-

tended online catalog with document deliv-

ery/electronic publishing).
4. Answers.
5. Answers to poorly posed questions.
We concluded that library automation was

still dealing primarily with level 1. Levels 2
and 3 were technologically within our grasp.
Levels 4 and 5 remained fertile fields for

speculation and research rather than realities.
With the richness of the A&I records, it is safe
to say that we have now reached level 2.

Considering the significance of the WAIS

project described above, we probably were

incorrect to place level 3 ahead of levels 4 and
5. Because of copyright law, level 3 may be
achieved last although it appears to me that
level 3 will be achieved this decade. However,
as David Penniman, Executive Director ofthe
Council on Library Resources asserts, such
developments will arise on the fringes. 14
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MELVYL Input
Ten Years Later:
The Changing Face of
Our Bibliographic File
Karen Coyle

Ten years ago, the libraries contributing to the
UC union catalog, later to be known as the
MELVYL catalog database, were divided into
two distinct camps: users ofRLG's RLIN sys-
tem and users of Ohio's OCLC system. The
busy folks at DLA thought that there was no

greater busyness than keeping track of these
two diverse systems. It is just as well that we
did not know what the future had in store for
us, that one day every library could have its

own local library system, and that each of
these systems would contribute indepen-
dently to the union catalog. There have been

many changes in the input to the union cata-

log; each one was a new challenge, and each
has opened up positive avenues in our journey
toward shared bibliographic information.

THE DEMISE OF THE
CARD CATALOG

The 1980s saw the end of the card catalog as

a public access tool. The first years ofdatabase

Karen Coyle is Technical Specialist, Division of

Library Automation, University of California Of-
fice of the President, Oakland.

building in the early 1980s were characterized
by the care and upkeep of elaborate "card

profiles" for each contributing library. The
first tapes of MARC records that we received
could really be viewed as a byproduct of the
utility's card printing. At that time not many
people had any use for the machine-readable
MARC record. While these card profiles had
a limited set ofoptions for library input, librar-
ies found ways to overcome any perceived
inadequacies in the card print schema. OCLC
users were especially creative in devising ways
to make the OCLC card print program turn

out such curiosities as underlined notes and
neat place holders for data that would be later
written in by hand. Left-hand card margins
were filled down to the last character position,
and the proper input ofcall numbers in either
OCLC or RLIN was an art form mastered by
only a few people in each catalog department.
Accomplishing all this required some bending
of the utilities' MARC records, co-opting oth-
erwise standard fields for nonstandard uses.

As part of maintaining a union catalog, it
was our responsibility to corral all of these bits
of data into a form that would convey infor-
mation uniformly in the online system. Where
different UC libraries had selected different
fields for essentially the same information
("Latest copy in ...," "oversize"), these notes

had to be identified and moved to the same

field in all union catalog records for online

display. Programs for processing records at

DLA not only had to know every location code
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and whether their display constants had
changed over the years, but that there were

anywhere from one to four places to look for
a note beginning "Library Has:" in any given
record.

The libraries' difficulty with the card pro-
files generally grew out of past practices. If
certain notes had always snaked down the side
ofthe card, the libraryneeded to get that same
note in the same place because thatwas where
everyone expected to find it. There is a clear
intellectual economy to uniformity in anykind
of system, and the card catalog was no excep-
tion. The problem with cards is that once

you've placed notes in a certain position on

some number of cards you cannot change this
placement without getting out the eraser and

attacking all of the cards that need to

changed—if you can even identify them. If
the data have been properly coded, the online
system can change the display of information
in all records in the system. The card catalogs
prevented us from making the best use of the
machine-readable data that was being so

painstakingly created.
The card catalog could not be retired until

the online catalog was equally broad as a sys-
tern, that is, until everything or nearly every-
thing in the card catalog had been converted
to machine-readable form. As the online cat-

alog gained scope, libraries hedged their bets
by eliminating the filing of certain cards until
some libraries got down to filing only a title
card and a shelflist card. One-by-one, card
catalogs were removed to make room for
banks ofonline catalog stations. Therewas the
occasional protest from members of the uni-

versity community who were still more com-

fortable communicating with the card catalog
than with computer technology, but it was

clear that the card catalog had been replaced
with a more flexible, more powerful tool.

For the DLA staff responsible for the great
flow of library records going into the online
catalog, the demise of the card catalogs was

far from sad. As libraries closed their card
catalogs, most of the more obscure data input
practices simply melted away. It was now pos-
sible to look at the MARC record as a tool
rather than a misshapen mold into which the
library card had to fit. Information could be
coded for what it meant or for its intended
audience rather than for how it had to print.
We had essentially been freed from the con-

straints of the old paper product.

NEW SYSTEMS

Before we could celebrate our good fortune,
however, something else developed that
added to the diversity of catalog input: local
systems. When did we first realize that there
was now the technology available to create a

library system that you could buy and operate
in your own library? A single system that takes
the place of a utility, an online catalog, and an

acquisition/serials system? In our particular
environment this meant that we were no

longer receiving tapes only from OCLC and
RLIN, but from local library systems as well.

Naturally, it was not a simple process.
We soon learned that a local library system

is not a true substitute for the national utility
that the library had used previously. As a mat-
ter offact, it only added a new link in the chain
between the utility and the union catalog. A
library would continue to use the vast biblio-

graphic resources of the utility in its primary
cataloging activities. The local system allowed
it to build a local database, a kind of subset of
the national pool of bibliographic data. The
local system would also be linked to other
local data like circulation and acquisitions,
and therefore would generally contain a

greater level of detail about the library's hold-
ings. It would also allow the application of

authority control at a local level.
Introduction of local systems has had a

positive effect on the quality of the libraries'
machine-readable files. It's not that a local
system has better quality control or is neces-

sarily more cataloger-friendly. The local sys-
tern contains only that library's records, is free
of "per use" charges, and can be customized
in ways that help libraries find inconsistencies
in their data. In essence, the great value of the
local system is that it is controlled by the

library. Most libraries would choose to make
any corrections or upgrades to the records in
their own system rather than return to the

utility.
It became clear that the UC union catalog

would need to take records from the local
systems rather than from the utility, as the
local record would be the best representation
of the library's current cataloging. However,
local library systems had not been designed to
produce the kind ofongoing MARC tape out-
put that we had received from the utilities. In
addition, the libraries were not staffed like the
large computer centers at OCLC and RLIN,
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so we were not guaranteed the kind of regular
delivery of data that the utilities could pro-
vide. Also, the small computers running the
local systems used different standards for
writing tapes than we were used to, which
caused a few more grey hairs to appear on
DLA staff.

As each new local system is implemented,
we receive replacements for many, sometimes
all, of that library's bibliographic records. Rec-
ords are updated for a variety of reasons,
including online authority work, the addition
of local data that were not carried in the
national database record, and some cataloging
upgrades. As a library moves from a utility to
a local system, the actual number of records
that we receive on a weekly tape may increase
from two hundred to four hundred percent,
of which the majority are changes to records

previously received at DLA. This is not a

one-time increase: libraries that have now had
local systems for six to eight years still
demonstrate this increased output of biblio-
graphic records. This is a tribute to the power
of the computer to help us do more workwith
no additional staff resources. We have been
fortunate at DLA during these years that ad-
vances in our computer system have provided
us with more disk space and greater process-
ing power, which has allowed us to keep pace
with the increased output of the libraries.

What continues to be difficult with biblio-
graphic input is that each system, and this
includes the utilities (and the MELVYL cata-

log), uses different conventions for the many
bits of library data that do not fit conveniently
into the USMARC format. Some of this data
will be handled by the Holdings Format, but
that is still to come into widespread use. Lo-
cation codes, call numbers, and local holdings
are expressed differently in each system that
contributes to the catalog. Thus for each new
library system that contributes to the union

catalog, we have some new programming that
must be done. Because local systems can be
customized by the library, each local system
becomes a separate input source for us, and
therefore requires its own analysis and pro-
gramming. Without increasing the number of
libraries contributing to the union catalog we
have gone from two to seven distinct input
systems, and that seven will soon be nine.

Another difference between local systems
and the utilities, from our point ofview, has to
do with the great flexibility of the local sys-

terns. Where in 1982 a month's worth of cat-
alog inputwould produce a handful ofrecords
with "fatal errors," those errors so severe or

perplexing that the record could not be pro-
cessed, we now return 300-500 error records
a month to campuses. To the campus system
these records are only slightly flawed; they
contain location code typos or their call num-
ber is missing, or their Leader codes do not
match those we expect to receive. Within a

local catalog such abnormalities are easily tol-
erated. Like the utilities, the great variety of
input forces the union catalog to be strict
about standards for some data in order to

present a coherent picture to the user. Local

systems also allow the libraries to make fre-
quent and rapid changes in their system pro-
files. Many of these changes translate to work
for DLA staff. The utilities always gave us

three months' notice and were constrained to
keep changes to a minimum because of the
impact on their users.

We have worked to minimize our labor in
some areas of input so that we can concentrate
on others. We have begun to eliminate the
exchange of tapes as our medium ofcommu-
nication. Instead, some campus libraries have
begun to send their files of MARC records

directly to our computer via the UCDLA-Net.
We hope to be able to return error records
to the campuses in this same way in the
future.

RECON WHO?

Ten years ago retrospective conversion

(recon) was a hot topic in the library world.
Library literature was loaded with articles on
how to do it, how we did it, or how we wish it
could be done. Where today's ALA pre-
conferences covered the holdings format or
format integration, a decade ago they dis-
cussed retrospective conversion. Though not

every cataloged item has been converted to

machine-readable form, the issue ofrecon has
waned. Thanks to projects like REMARC and
recon services at OCLC and RLIN, most of
the UC library cataloged holdings have en-

tered the local and the union catalogs, though
I fear we may have left ourselves the hardest

part for last. Finishing the catalog means

working with the less used, less mainstream
materials; it also means workingwith language
groups that are traditionally more difficult to
catalog, especially those requiring alphabets
outside the extended ASCII of the ALA char-
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acter set. When will we complete the task?
When will all of the UC libraries' cataloged
materials be in machine-readable form?
Some libraries answer with a date early in the
new millennium.

NEW TYPES OF DATA

The computer enables us to create a more

maintainable library catalog. It gives us the

opportunity to make changes in what we pre-
sent to our users, both in terms of search

strategies and in data display. It might also

give us a chance to tackle some material that
libraries have not handled well in the past. As
their catalogs of published materials, gener-
ally print materials, take shape, libraries have
started thinking about other collections, some
print, some not, that have not ever been rep-
resented in the public catalog. There are col-
lections of slides, architectural drawings, ar-
chival films, and aerial photographs, to name

a few.

Unfortunately, these collections are not as

readily converted as regular print, published
materials. The collections tend to have many
one-of-a-kind items, so there is no available

cataloging copy for the collection. Many spe-
cial collections do not have an existing catalog
that can be converted to machine-readable
form. It is not even clear that these collections
are suited to the same online catalog we pres-
ent to the public today. Some materials are not
available to the general public, but are in-
tended only for special categories of users.

Like the interest in including Internet re-
sources in the online catalog, these materials
bring up more questions than we can answer

at the moment. What is clear is that the basic

library catalog has been replaced by a com-

puter catalog, and now it is time to see what
else we can do with this machine.

THE TRAVELING MARC RECORD

The first USMARC records were created at

the Library of Congress and went . . . well,
almost nowhere. They were used to print
cards. With the development of the utilities,
records went from LC to the utility . . . and
then were used to print cards. In the last five
years, this one-directional movement of ma-
chine-readable records has broken down.

OCLC records have been loaded into
RLIN and vice-versa. Other sources of
MARC records have arisen, such as the
REMARC file of early LC imprints, or the

MARCIVE file of GPO-produced records.
These records may take any number of routes
before entering the union catalog. They may
come in directly from the original vendor;
they may go to a third party, such as UTLAS,
for processing before entering the union cat-

alog; theymaygo to the local system, and from
there to the union catalog; or they could even

go into a utility database, and from there to

the local system and then to the union catalog.
Then these same records are sometimes re-

cycled from the union catalog back to the local
system for some "reprocessing," eventually to
return as an update to the union catalog rec-

ord. At each step of the way you can be sure

that the machine-readable record changes in
some way, however minor. The itineraries of
some MARC records are so complex that their
origins cannot be determined.

Most libraries today are using their first

fully integrated libraiy system. Many had cir-
culation and serials control systems predating
their current system, but these older systems
did not use the full MARC record, and creat-
ing the "integrated record" was one of the
difficult tasks that the library faced in the
automation effort. Assuming that technologi-
cal change does not slow down considerably
in the next decade, by the year 2002 many
libraries will be using their second- or third-
generation integrated library system. The
databases they have today will have been
loaded into new software. Some changes will
have been made to the data, including those

brought on by the gradual evolution of the
MARC record itself. The resemblance of
those bibliographic records to the original
USMARC record that was downloaded from
a utility database in 1982 may be remote in-

deed.

SOME NUMBERS

Here are some interesting figures comparing
catalog input today and that of ten years ago.
These figures only include libraiy input to the
online catalog. Records from the Library of
Congress are not counted, nor are specific
contributions to the separate periodicals
database. Also not included are the inputs to

the many citation databases, such as MED-
LINE and CURRENT CONTENTS.

Number of titles in the database:
1982: 875,000 representing 1,575,000

merged records
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1992: 6,800,000 representing 12,500,000
merged records

Number of contributing libraries:
1982: 12 UC libraries
1992: 26 UC libraries and affiliated insti-

tutions, plus California State Library and
Center for Research Libraries

Sources of input:
1982: OCLC, RLIN
1992: OCLC, RLIN, Innovative Inter-

faces (3 installations), GLADIS (developed
locally at UCB), ORION (developed locally at

UCLA), UCSC locally developed system,
DRA, NOTIS

Number ofrecords receivedpermonth for
catalog input:

1982: 35,000
1992: 300,000
Number of location codes on the

MELVYL system display table:
1982: (500?)
1992: 1,992 (sic)
Greatest number of codes from a single

library: 367 ■ ■

A Catalog or a Reference
Tool? Or, MELVYL's
Exquisite Search
Features You Can't Know
Until Someone Tells You

Anne Crodzins Lipow

This article describes a few of the MELVYL

system's searchfeatures that are not generally
known, even to frequent searchers, so that
readers can appreciate how difficult it is to

discover thesefeatures without being told. The
author postulates that users who view the
MELVYL system as a reference tool instead of
a catalog are willing to spend more time ex-

ploring the advanced systemfeatures and are
more tolerant of its shortcomings as a library
catalog.

EXPECTATIONS INFLUENCE
ATTITUDES

From the perspective of this outsider, a nag-
ging customer, so to speak, who always wants

Anne Grodzins Lipow, an independent consultant
in training and staff development since mid-1991,
was formerly the Director for Library Instruc-
tional Services at the University of California,
Berkeley, where she was responsible for instruc-
tional programs in online catalogs for staff and
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system s development, she was an active partici-
pant in the systemwide MELVYL System User

Group, which advised the Division of Library
Automation about changes.

more, better, and quicker, the MELVYL sys-
tern wins both credits and demerits. I say this
as the principal author of the Mynd of
MELVYL newsletter 1 (or MOM, for short)
from issue number 1, Februaiy 16, 1984,
through number 51, January 8, 1987. The
point of the newsletter was to teach staff how
to exploit the MELVYL systems "Command
Mode" (the menu-driven "Lookup Mode"
was so clunky and inferior that its use was to
be discouraged at all costs, and so was rarely
mentioned), and in particular to inform staff
about the continual flow of significant
changes. By definition, to help staff under-
stand what was not obvious about the
MELVYL system, or overcome frustrating
aspects of the MELVYL system's search
features, was to expose its shortcomings
as well.

Personally, I have more success selling the
MELVYL system as reference tool than as an

online catalog. Users expect a catalog to re-

ward them quickly. As Walt Crawford says, "if

you need to go through seven or eight screens
to get to the call number for a single item,
you're not serving the majority of your users'
needs."2 The MELVYL system is best consid-
ered as a tool for exploring facets of a topic,
or to develop bibliographies, or to answer

questions based on highly fragmented infor-
mation. In the MELVYL system, if you are

unsure of how to get started or of what you
are doing, you may need to jump a fewhurdles
to get results. The statistical reports showing
very low use of the special commands and
indexes lead me to conclude that it is mostly
people who are paid to use the MELVYL
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system (e.g., librarians) who take the time to

learn the special options, and of those people,
only the ones who use the system frequently
remember them. The average user wants

material easily and quickly, and becomes dis-

couraged by the complexity of the system.
It is not as if the MELVYL system is diffi-

cult to learn. You can know most ofwhat there
is to know simply by reading. The online

"help" structure is comprehensive: Nearly
1,000 clear, concise essays are accessible by
either typing HELP [term] to get an explana-
tion of the term, or typing just HELP to get a
diagnosis of your present situation and op-
tions for what to do next. To keep up with

system changes and upgrades, you need only
type SHOW NEWS, SHOW EXPERI-
MENTS, and SHOW DLA NEWS. EX-
PLAIN STATISTICS will give you a lot of
information about system use.

From my observations, users who expect
the MELVYL system to behave like a catalog
tend to become impatient with its im-

perfections and failures. Those who regard it
as a reference tool, however, have a more

tolerant attitude about its limitations: They
are pleased when it produces desired results,
and they will try other strategies when it does
not.3 They are more willing to explore the
unknowns of the system, posing such ques-
tions to themselves as, "I wonder if the system
will allow me to do this? I'll try."

Below are some of the MELVYL system s

features that transform it from a catalog to a

reference resource.

SHO HISTORY/REDO
The Feature

Every bibliographic search system should
have a feature like SHO[W] HISTORY. It
acknowledges the reality that the search pro-
cess, whether or not for a "known item," is

normally one of trial and error: search A: "0"
results; search B: OK, but could be better;
search C: totally off the mark; search D: also
not so good—perhaps redo the one that was
okay, but you cannot remember which it was.
SHO HISTORY is your answer. This com-

mand displays a numbered list of your previ-
ous search statements. Followed by REDO
[search statement number], it reexecutes the
requested search. In December 1990, a new
search feature was introduced that goes be-
yond SHO HISTORY: SAVE SETS holds
both your specified previous searches and the

results in numbered sets, and allows you to

combine them in a new search statement,
DIALOG style. For example: f set 1 and set

3. SAVE SETS is not a substitute for SHO
HISTORY. In the latter feature, the search
statements are automatically saved, and they
cannot be combined with Boolean operators
into a new search statement. Each option is
needed at different times in a searchers
session.

The Limitations

When the system needs more computer space
to manage a heavy load of simultaneous
search sessions, it grabs space by eliminating
search histories. Thus, too often when a user

invokes SHO HISTORY, the system re-

sponds, 'There are no previous searches." In
addition, the history list appears in reverse

order, an annoyance that will be fixed at some

point.
DATING IN THE MELVYL SYSTEM

The Feature

The index ADDED limits a search to records
that have been added to the database since a

specified date or within a range of dates. This
feature was added in late 1985, and enables
you to update a bibliography with records
added to the database since the last time you
searched in the MELVYL system. This is a

wonderful "current awareness" convenience
for people trying to keep up to date on what
is being published on a particular subject or
by a particular author.
The Limitations

This feature has a detrimental impact on other
aspects of the system and so was rendered
almost useless by requiring that the ADDED
dates be restricted to the previous seven days.
ADDED is rarely used, but there are some

who regularly use the feature, even with its

severe limitation, and view it as a tremendous
time-saver. Also, with the introduction of
ADDED, the system made a distinction be-
tween three kinds of dates, each of which
must be expressed differently: date of publi-
cation, date in a subject heading, and date
added to the database. To complicate mat-

ters, there are two other date commands that
limit by date but that are not expressed as

dates: DATE RECENT limits the search to

imprints of the last ten years; DATE CUR-
RENT, to the last three years. Keeping in
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mind which form of date goes with which
function is not easy, so even those of us who
know about the differences have to rely on

HELP DATES for reminders.

BROWSE/SELECT

The Feature

BROWSE would be a favored starting place
for many searchers, if they knew about it. A
very productive strategy exploring variations
on relevant subject headings is B SU [your
keywords]. The word BROWSE doesn't give
a clue as to its usefulness, so even ifyou notice
that the feature exists, itwould be hard for you
to understand how it is different from a FIND
command. BROWSE searches a headings file
and retrieves a list of headings. The SELECT
command is then used to retrieve the records
to which your chosen heading has been as-

signed. On the other hand, the FIND com-

mand searches the bibliographic record file.
Thus, the following commands retrieve the
same bibliographic records: F SU [your sub-
ject heading] and B SU [your subject heading]
SEL ALL. But with the FIND command, you
cannot be sure what generated the retrieval
without looking into every record. "For the
novice user in particular, the FIND command
seems to produce good results as if by magic
(unless you view the records in the long for-
mat), and poor results as ifby curse—whereas
the BROWSE searcher gets a clearer under-

standing of how the results were arrived at

[having explicitly chosen the subject head-
ing(s)] and then requested the attached
records."4

The Limitations

The major drawback of the BROWSE com-

mand is that there is no breakdown of com-
mon headings; therefore you cannot choose
to select from among the subdivisions of those

headings. Of course, as time passes, more and
more headings with their subdivisions be-
come common, and so are inaccessible. But

again, the reaction to this frustration ranges
from "It's useless!" to "When it works, it's a

gem; when it doesn't, I'll take the next best
alternative."

SIMULTANEOUS DISPLAY OPTIONS

The Feature

Once users know about BROWSE, it helps if
they can remember another worthwhile, hut

concealed feature: The MELVYL system
keeps your latest FIND, BROWSE/SE-
LECT, and PE (periodicals) searches. So if
you had made all three types of searches in

your current search session, you could weave
in and out of the results of each by simply
designating which search you want displayed.
(For example, D FIND will display your
FIND search in the default "short" format; D
B REV will display your BROWSE result in
the one-liner "review" format; and D PE
LONG will display your PE search in the
"long" format.)
The Limitation

Because so few people learn about the fea-
ture on their own, 99 percent of BROWSE
users rekey searches needlessly.

HIDDEN SUBJECT HEADINGS
The Feature

A very useful MELVYL strength is its ability
to display specified fields. That is especially
handywhen your approach to finding relevant
subject headings is to search by title word
(F TW), find a title on your subject, see which
subject headings have been assigned to it, and
continue searching in the subject index under
those headings. A time-consuming way to

view those subject headings is to display in the
"long" format those records which look inter-
esting. But you're forced to wade through
much more information than you want. A
more efficient strategy is to display only the
title and subject headings of each record:
D TI SU.

In the LONG format, the subject heading
field displays only those headings found in the
"base" record (to which all other locations for
that title are attached). But displaying by field
produces a special bonus in subject heading
retrievals: The system displays all the subject
headings assigned by all contributing loca-
tions. So, for example, for the work The
Whistleblowers, by Myron Glazer, D LONG
retrieves these subject headings: Whistle

blowing— United States. Political corruption
— United States. Corporations — United
States — Corrupt practices., and D SU re-

trieves this additional subject heading: Cor-
ruption (in politics) — United States.

The Limitation

Searching by a subject heading may retrieve
records in which that subject heading does
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not exist in the base record, leaving the
searcher to wonder why the record was re-

trievedat all.

SWITCHING DATABASES
AND SAVE

The Feature

The MELVYL system is made up of the cata-

log of UC books and, as of this writing, seven
other databases (of which nonaffiliated re-

mote users have access to only PE (the peri-
odicals database) and TEN (the last-ten-years
subset of the catalog database). (CURRENT
CONTENTS, MEDLINE, and an index to

major newspapers are among the others.) The
same search commands apply in all the
databases, and it is easy to compile a personal
bibliography that consists of citations to

books, journal titles, and articles using the
SAVE command in all of the relevant
databases. You just need to be careful howyou
switch from one database to the other, or you
might lose what you saved. There are three
commands that switch to another database: At
the prompt, type the code for the database to
which you want to switch (e.g., CC for CUR-
RENT CONTENTS, NEWS for the newspa-
per file). At the prompt, type SET DB
<database code>. At the prompt, type START
<database code>. Only the first two commands
switch to the designated database without end-
ingyour session in the current database. What

you saved will be erased if you switch to a

database using the START command. That is
an important distinction when you are build-
ing a bibliography (for later downloading to

your PC) by accumulating citations as you
move from one database to another.

The Limitation

Using the wrong command will erase pre-
viously saved information.

The MELVYL system offers diverse, com-
plex functions which, if properly understood
and used, enhance the search process and
truly exploit the systems vast resources.

When the system, eventually, is able to make
the user immediately aware of these features,
it will really fulfill the researchers—and the
librarians—dream. Until then, I think the
MELVYL system should be billed as a refer-
ence system—sending the message that it is
not a simple tool, but a very powerful one for
the average researcher, and worth the time it
takes to learn it.
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Remote Use of the
University of California
MELVYL Library System:
An Online Survey
Terry Ellen Ferl and Larry Millsap
This report presents the results ofa survey of
users who access the University ofCalifornia's
online union catalog, the MELVYL library
system, via microcomputers with moderns or
connections carried through local or wide
area networks. The report includes descrip-
tive statistics on user location, status, subject
interest, affiliation, in-library versus out-of-li-
brary usage patterns, needfor assistance, and
desirefor newfeatures.

Use of online public access catalogs from
outside the traditional academic library envi-
ronment is now a common occurrence. The

growth of this type ofuse since the mid-1980s
is the result of several factors. Chief among
these are advances in microcomputer tech-
nology and reductions in hardware costs, cou-
pled with the accessibility of local and wide-
area electronic networks to greater numbers
of scholars. The widespread adoption of the
MARC format and the rise of OCLC as a

powerful utility for creating and sharing ma-

chine-readable data provided the foundation
for linking resources with scholars, wherever
theymight be. John Sack, director of the Data
Resources Group at Stanford University, has
advised librarians to "assume that extra-li-

brary use of library systems will be equivalent
in volume to in-library use over the next de-
cade . . . Z' 1 The growth of out-of-library use

has been dramatic. In 1987, the Association of
Research Libraries (ARL) identified and sur-

veyed fifty-seven of its member libraries that
reported offering remote access to their on-
line catalogs. The 1988 published report of
the survey noted that "remote access to library

Terry Ellen Ferl is Principal Cataloger and Larry
Millsap is Head, Bibliographic Records Section,

McHenry Library, University of California, Santa
Cruz. This study was supported by a grant from
the Council on Library Resources; technical assis-
tance was received from the University ofCalifor-
nia Division of Library Automation. The authors
thank DLA Programmer/Analyst Michael Thwa-
ites for his invaluable contributions in testing and
mounting the online questionnaire.

online catalogs is a viable reality in more than
half the ARL libraries."2

THE MELVYL LIBRARY SYSTEM

In early 1981, the MELVYL catalog began as

a prototype union catalog for the nine cam-

puses of the University of California (UC).
The prototype contained bibliographic re-

cords for 600,000 unique titles that repre-
sented 1,200,000 volumes. Ten video display
terminals were installed at each campus to
search the database using the patron interface
developed by the University ofCalifornia Di-
vision of Library Automation (DLA).3 In the
fall of 1983, DLA began to make available an

updatable version of the MELVYL catalog.
Current records for monographs cataloged by
the campuses on the Online Computer Li-
braryCenter (OCLC) or the Research Librar-
ies Information Network (RLIN) were added
within two weeks of receipt, and loading of
campus retrospective records began. 4 By
February 21, 1991, the catalog database con-
tained 6,103,501 monographic titles in all for-
mats, representing about 12,983,200 hold-
ings. The periodicals database contained
782,673 titles, representing about 1,390,100
holdings.5 The MEDLINE and CURRENT
CONTENTS databases were also mounted,
and access to many other library catalogs was

provided as well, so that the MELVYL catalog
became the MELVYL system.

REMOTE USE OF THE MELVYL
SYSTEM

Access to the MELVYL catalog from outside
the library setting first became widely avail-
able in the mid-1980s. Between November
1987 and October 1988, there was a threefold
increase in remote usage of the MELVYL

catalog. By the end of 1988, remote users

accounted for 9% of the searches. In April
1990, remote users made 15% of the queries.
The total number ofsearches is typically lower
in the summer months, but during one week
in August 1990, queries from remote sites
accounted for 28.4% of total queries. Statis-
tics captured through the system during a

one-week period in May 1991 show that users
issued 379,126 FIND commands. One-fourth
of those (95,940) originated from remote

sites.6 Remote users are currently accessing
the system through more than 460 uniquely
identifiable networks, most of them employ-
ing the Internet as their main highway. 7



286 Information Technology and Libraries / September 1992

SURVEYS OF REMOTE USE

The 1982 nationwide study of online public
catalog use conducted under the auspices of
the Council on Library Resources (CLR) in-
eluded survey data on the MELVYL proto-
type online catalog. The study, however, pre-
ceded the advent of widespread dial-up and
networked access, so remote users were not

surveyed.8 The aforementioned 1988 report
on remote access in ARL libraries noted that
while institutions could easily generate statis-
tical or management reports on remote ac-

cess, few libraries had analyzed the data gath-
ered.9A surveyofUC Berkeley's remote users

of the MELVYL catalog was conducted offl-
ine in 1987, 10 and online surveys of in-li-

brary and remote users of the MEDLINE
and CURRENT CONTENTS databases
mounted on the MELVYL system were con-

ducted in 1989 and 1991. 11

The scarcity of published descriptive data
on remote users of online public access cata-

logs encouraged the investigators to study the
population of remote users of the entire
MELVYL system. Results from the first phase
of this study, based on an online user survey,
are presented in this report. Results from the
second phase, which will include analysis of
user transaction logs, will be published sepa-
rately. These data should prove useful for

planning purposes both within and beyond
the UC community.
THE QUESTIONNAIRE AND ITS

PRESENTATION ONLINE

A survey instrument in the form of a question-
naire was presented to every third user who

logged on remotely to the MELVYL system
through the UC telecommunications network
from May 7 through May 13, 1991. For the
purposes of this study, remote access was de-
fined as use of the system either through
microcomputers with modems or through ter-
minals, regardless of location, that contend
for computer ports via phone lines or via local
or wide area networks. 12

The questionnaire was announced
through welcome screens that contained two

filtering questions. Through the initial filter-
ing question, users who had already com-

pleted the questionnaire were prevented
from answering it again. Those who replied
they had not yet taken the questionnaire were
given the second filtering question, which

asked whether they wished to participate. If
they agreed to do so, they were instructed to

continue their sessions, then type END to

receive the questionnaire.
Each of the fifteen questions was pre-

sented on a separate screen, and the answer

choices were numbered. The following
prompt appeared at the bottom of each
screen: Please type only one number and

press RETURN, or Just press RETURN
for the next question. It was not possible to
back up to previous questions, but the user

could skip questions or exit the questionnaire
at any point. A statement about the confiden-
tiality of the user's search sessions was in-
eluded in the welcome screens. The text of
the welcome screens and the questionnaire
are presented in appendixes A and B, re-
spectively.

RESULTS

The Statistical Package for the Social Sciences
(SPSS/PC+ version 4.0) was used to analyze
the ASCII file of survey data transmitted to

the investigators by DLA. During the survey
period, 4,982 users were asked if they had
taken the questionnaire. Of this number,
1,438 replied they had not but wanted to, so

theywere given the questionnaire; 21 ofthese
answered no questions, leaving 1,417 cases to

analyze. During analysis, the investigators re-
moved 80 cases from the study when they
discovered the respondents were in-library
rather than remote users. 13 The number of
cases ultimately included in the study was

1,337. A brief description and summary table
of the survey data captured by DLA and

presented to the investigators appears in ap-
pendix C. 14

A wealth of data on remote use was cap-
tured through the questionnaire and the

system's statistical programs. Questionnaire
data available to the investigators included
terminal and network identification that per-
mitted analysis of responses associated with
individual UC campuses. Campus-specific
analysis, however, has generally been ex-

eluded from this report.

Responses to the Questionnaire
The first three survey questions were con-

cerned with the location of the remote users:

whether they were in their homes, offices, or
other sites; how far they were from a UC

campus; and what their general geographic
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location was. The status, subject interest, af-
filiation (UC versus non-UC), and age ofusers
were the focus of the fourth through seventh
survey questions. The eighth through elev-
enth questions concerned the frequency of
remote and in-library use of the MELVYL

system, frequency of printing and download-
ing, and change in frequency of visiting UC
libraries. The twelfth through fifteenth ques-
tions dealt with help received in connecting
to the system and in executing searches once
connected, with the kinds of help that would
be useful in the future, and with new features
that were desired on the system. Appendix B
contains the full text of each question. Tables
1-15 show the responses to the online ques-
tionnaire. Responses to the sixth survey ques-
tion, which askedwhether the respondent was
a student or faculty or staff member affiliated
with the University ofCalifornia, are given in
table 1. Approximately two-thirds ofthe respon-
dents were UC-affiliated. The responses to this

question were cross-tabulated with the re-

sponses for each ofthe other fourteen questions,
and those results are presented in tables 2-15.

In tables 2-15, the numbers and percent-
ages for UC and non-UC responses are given
separately in the first four columns, and the
totals for all respondents appear in the last two
columns. The totals vary from table to table
because respondents chose not to answer

some questions. Among the 1,337 question-
naires that were analyzed, the numberofvalid
responses to each question ranged from 1,270
(94.9%) to 1,306 (97.7%). Data for non-re-

sponses to each question, which have been
excluded from the tables, may be found in the

summary data presented in appendix C. The

figures displayed in the percentage columns
of tables 2-15 are always for responses in

relation to the entire surveyed population, UC
and non-UC combined. In the discussion that
follows, however, it has frequently been useful
to calculate percentages within the UC and non-
UC groups separately, rounded to the nearest

whole percent. The significant differences be-
tween the two groups are described below.

Location of Microcomputer
or Terminal

Nearly 75% of all remote users and 77% of
UC users accessed the MELVYL system with

equipment at their homes or in their offices
(see table 2). Almost one-third (30%) of non-
UC users accessed the system from libraries

Table 1. Respondents by Affiliation
No. %

UC 862 65.5

Non-UC 455 34.5

Total 1,317 100.0

of all kinds, but only about one-thirteenth
(8%) of UC-affiliated remote use was from
libraries. Some of this UC-affiliated remote

use from libraries was by library staff mem-
bers accessing the system in their offices.

Distance from UC

Most UC users (84%) were either on campus
or within five miles of a UC campus or labo-
ratory (see table 3). The non-UC users, not

surprisingly, were more distant. Just over half
(55%) were at least 26 miles away; this was the
case for only 3% of UC users.

Geographic Location
Users within California comprised 86% of the
total (see tahle 4). About one-fourth of these
were not affiliated with the University. Just
over 1% of UC users were outside California;
about three-eighths of non-UC users were

outside California. Total remote usage from
outside the United States was 2.3%.

Status

Among all remote users, the largest groups
were graduate students, faculty, library staff,
and junior and senior undergraduates (see
table 5). However, there was considerable dif-
ferenee between the UC and non-UC respon-
dents in the most frequently represented user
status. Most frequently represented among
UC users were graduate students, faculty, ju-
nior and senior undergraduates, and staff. For
non-UC users, they were library staff (which
accounted for more than a quarter ofnon-UC
users), faculty, general public, and graduate
students, followed closely by "other."

Subject Interest
Users who reported their areas of subject
interest to be in the physical and biological
sciences represented nearly one-fourth of re-
mote usage (see table 6). Users in the arts and
humanities composed the second-largest
group (14.4%), followed closely by the social
sciences (13.1%) and engineering and math-
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Table 2. Location ofMicrocomputer or Terminal

UC Non-UC Total

No. % No. % No. %

Office 389 29.8 170 13.0 559 42.8

Home 273 20.9 128 9.8 401 30.7

Academic Library 41 3.1 49 3.8 90 6.9

Laboratory 82 6.3 3 .2 85 6.5

Special Library 13 1.0 48 3.7 61 4.7

School Library 10 .8 22 1.7 32 2.5

Computer Center 19 1.5 5 .4 24 1.8

Dormitory 17 1.3 1 .1 18 1.4

Public Library 3 .2 14 1.1 17 1.3

Other 5 .4 8 .6 13 1.0

Classroom 3 .2 2 .2 5 .4

Total 855 65.5 450 34.5 1,305 100.0

ematics (11.5%). Among UC users, 30% were

in the physical and biological sciences, 15%
were in the social sciences, and 13% were in
the arts and humanities. Within the non-UC

group, arts and humanities was the largest,
with 17%.

Age
Just over half (50.6%) of remote users were

34 years of age or younger (see table 7). UC
remote users tended to be younger than non-
UC users. Among UC users, 57% were 34 or

younger, while 62% of non-UC users were 35
or older. This age difference is to be expected,
since students make up a smaller proportion
of the non-UC group (table 5).

Frequency of Use

Weekly use was by far the most frequent re-
sponse (see table 8). It was the response of

47% of all users and just over half of the UC
users. More UC respondents (23%) than non-
UC respondents (15%) used the MELVYL

system daily. Of the non-UC group, 16% were

first-time users.

Printing and Downloading
The UC and non-UC users responded to this

question almost identically (see table 9).
About 70% downloaded or printed either fre-
quently or occasionally.

Use in a UC Library
Just over half (50.9%) of the remote users

rarely or never used the MELVYL system on

public terminals in a UC library (see table 10).
About 85% of non-UC users rarely or never
used the system in a UC library. Forty percent
of the UC group used the system in the library
daily or weekly, while 26% reported monthly

Table 3. Distance from a University of California Campus
UC Non-UC Total

No. % No. % No. %

At a UC Campus 532 40.7 17 1.3 549 42.0

26 Miles or More 28 2.1 247 18.9 275 21.1

Within 5 Miles 189 14.5 63 4.8 252 19.3

6 to 10 Miles 66 5.1 51 3.9 117 9.0

11 to 25 Miles 42 3.2 71 5.4 113 8.7

Total 857 65.6 449 34.4 1,306 100.0



Special Section / 289

Table 4. Geographic Location of User
UC Non-UC Total

No. % No. % No. %

California 829 64.4 282 21.9 1,111 86.3

West of Miss. River 5 .4 81 6.3 86 6.7

East of Miss. River 5 .4 57 4.4 62 4.8

Outside U.S. 29 2.3 29 2.3

Total 839 65.1 449 34.9 1,288 100.0

usage. Interestingly, about one third of the
UC users rarely or never used the MELVYL

system in a UC library.
Change in Frequency of Visits
to UC Libraries

For 52% of all users and 62% of UC users,

having remote access to the MELVYL system
has not changed the frequency of their visits
to UC libraries (see table 11). For those UC
users whose frequency of visits did change,
the number who now visit less frequently is
three times as large as those who visit more

frequently.
Help Connecting to the MELVYL
System
Just over 63% of remote users reported they
did not need help connecting to the MELVYL
system (see table 12). Among the 470 (37%)
who did receive help in connecting, nearly
three-quarters (332) were assisted by either

Table 5. Status of User

on-screen messages or printed material.
Other sorts of help (from a friend or col-
league, library staff, telephone assistance, or
group instruction) were reported by the re-

maining quarter.
Of the 269 UC users who needed help

connecting, 33% (88) were served by on-

screen messages and another 37% (100) re-
lied on printed material. Almost half (48%) of
the 201 non-UC users who needed help con-

necting were assisted by on-screen messages,
and almost one-quarter (23%) consulted

printed material.

Help in Searching the MELVYL System
A large number of users (59.2%) reported
they did not need help conducting searches
on the MELVYL system (see table 13).
Among the 523 (41%) who did need help,
74% of UC users and 86% of non-UC users

relied on on-screen messages. Of these same

two groups needing search help, only 18% of

No.

UC

% No.

Non-UC

c
w No.

Total

%

Graduate Student 275 21.2 51 3.9 326 25.1

Faculty 182 14.0 68 5.2 250 19.3

Library Staff 54 4.2 128 9.9 182 14.0

Junior or Senior 95 7.3 21 1.6 116 8.9

Staff 73 5.6 15 1.2 88 6.8

Postdoctoral 60 4.6 13 1.0 73 5.6

Other 23 1.8 48 3.7 71 5.5

General Public 4 .3 66 5.1 70 5.4

Fresh, or Soph. 45 3.5 16 1.2 61 4.7

Research Asst. 25 1.9 9 .7 34 2.6

Programmer 12 .9 15 1.2 27 2.1

Total 848 65.3 450 34.7 1,298 100.0
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Table 6. Area ofSubject Interest

No.

UC

% No.

Non-UC

%

Total

No. %

Phys/Biol Sciences 259 20.0 58 4.5 317 24.5

Arts/Humanities 109 8.4 77 6.0 186 14.4

Social Sciences 125 9.7 44 3.4 169 13.1

Engineering/Math 101 7.8 48 3.7 149 11.5

Medicine 96 7.4 37 2.9 133 10.3

Computer Science 57 4.4 42 3.2 99 7.7

Other 30 2.3 39 3.0 69 5.3

Library Science 36 2.8 30 2.3 66 5.1

Business/Mgmt 13 1.0 36 2.8 49 3.8

Education 15 1.2 12 .9 27 2.1

Law 7 .5 17 1.3 24 1.9

Major Undeclared 4 .3 2 .2 6 .5

Total 852 65.8 442 34.2 1,294 100.0

Table 7. Age of User

UC Non-UC Total

No. % No. % No. %

25-34 318 24.5 119 9.2 437 33.7

35-44 220 17.0 151 11.6 371 28.6

17-24 168 13.0 41 3.2 209 16.1

45-54 90 6.9 94 7.2 184 14.2

55-64 42 3.2 27 2.1 69 5.3

65 or Over 11 .8 6 .5 17 1.3

16 or Under 1 .1 9 .7 10 .8

Total 850 65.5 447 34.5 1,297 100.0

Table 8. Frequency ofRemote MELVYL System Use

UC Non-UC Total

No. % No. % No. %

Weekly 440 33.8 174 13.4 614 47.1

Daily 194 14.9 68 5.2 262 20.1

Monthly 124 9.5 80 6.1 204 15.7

Rarely 57 4.4 56 4.3 113 8.7

Not Before 37 2.8 73 5.6 110 8.4

Total 852 65.4 451 34.6 1,303 100.0
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Table 9. Frequency of Printing or Downloading
UC Non-UC Total

No. % No. % No. %

Frequently 362 28.1 171 13.3 533 41.4

Occasionally 225 17.5 145 11.3 370 28.7

Never 136 10.6 67 5.2 203 15.8

Rarely 121 9.4 61 4.7 182 14.1

Total 844 65.5 444 34.5 1,288 100.0

Table 10. Frequency of Use of the MELVYL System in a UC Library
UC Non-UC Total

No. % No. % No. %

Rarely 226 17.6 134 10.4 360 28.1

Weekly 274 21.4 23 1.8 297 23.1

Never 55 4.3 237 18.5 292 22.8

Monthly 222 17.3 39 3.0 261 20.3

Daily 67 5.2 6 .5 73 5.7

Total 844 65.8 439 34.2 1,283 100.0

UC and 9% of non-UC users reported reli-
ance on printed material.

Need for Future Help
A plurality (47%) of users did not expect to
need help in the future (see table 14). Among
the 670 (53%) who did expect to need help,
346 (52%) wanted additional on-screen help,
and 184 (27%) wanted printed material. The

remaining 140 respondents (21%) wanted
other kinds of help.
Desire for Additional Features

Journal articles and journal indexes were the

overwhelming choices for additional features
on the MELVYL system (see table 15). Al-
though UC and non-UC users had the same

top three choices for additional features, the
order of choices varied significantly. For UC
users, the top choices were journal indexes
(37%) and journal articles (35%); library cat-
alogs were a distant third choice with 9%. For
the non-UC group, journal articles were the
first choice of 28%; library catalogs, of 26%;
and journal indexes, of 20%.

ADDITIONAL OBSERVATIONS

The investigators examined several data sets

more closely. Additional comparisons within
subject interest and status groups are pre-
sented in tables 16-20. Because graduate
students, faculty, and junior and senior under-
graduates were the most heavily represented
UC remote users, additional frequency

Table 11. Change in Frequency ofVisits to UC Libraries

No.

UC

% No.

Non-UC

%

Total

No. %

No Change 520 40.6 152 11.9 672 52.4

Less Frequently 222 17.3 68 5.3 290 22.6

Do Not Visit 24 1.9 186 14.5 210 16.4

More Frequently 71 5.5 39 3.0 110 8.6

Total 837 65.3 445 34.7 1,282 100.0
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Table 12. Help Connecting to the MELVYL System
UC Non-UC Total

No. % No. % No. %

Did Not Need Help 575 44.6 243 18.9 818 63.5

On-Screen 88 6.8 97 7.5 185 14.4

Printed Material 100 7.8 47 3.6 147 11.4

Friend or Colleague 49 3.8 23 1.8 72 5.6

Library Staff 22 1.7 20 1.6 42 3.3

Telephone 6 .5 7 .5 13 1.0

Group Instruction 4 .3 7 .5 11 .9

Total 844 65.5 444 34.5 1,288 100.0

Table 13. Help Conducting Searches on the MELVYL System
UC Non-UC Total

No. % No. % No. %

Did Not Need Help 539 42.0 221 17.2 760 59.2

On-Screen 221 17.2 193 15.0 414 32.3

Printed Material 54 4.2 21 1.6 75 5.8

Library Staff 11 .9 2 .2 13 1.0

Friend or Colleague 8 .6 5 .4 13 1.0

Telephone 2 .2 2 .2 4 .3

Group Instruction 3 .2 1 .1 4 .3

Total 838 65.3 445 34.7 1,283 100.0

calciiations are presented for them in tables
21-23.

Non-UC Subject
Interest Croups
The largest subject interest group among
non-UC users was the arts and humanities
group, while for both UC and total remote
users the physical and biological sciences
group was the largest (see table 6). Closer
examination of the status of non-UC arts
and humanities users showed that faculty
accounted for over one-fourth (28%) ofthem,
and library staff, graduate students, and gen-
eral public followed, closely clustered to-

gether (see table 16). These are the same

status groups identified in table 5, but the
order when all subjects were considered to-

gether was library staff, faculty, general
public, graduate students.

Non-UC Status
and Need for Help

Cross-tabulations were performed for help
needed to connect to the MELVYL system by
non-UC users according to status (see table
17). Of the 240 (55%) who reported they did
not need help connecting, 83 were library
staff, a group that might be expected to be
more adept in using an online catalog than
others. When this groups response was sub-
tracted, the population of non-UC users who
did not need help connecting dropped to

36%.
When the same analysis was applied to the

need for help in conducting searches on the
MELVYL system, the results were similar
(see table 18). Non-UC users who did not

need help constituted 49% (218). When the
78 library staff users were removed from that
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Table 14. Needfor Future Help
UC Non-UC Total

No. % No. % No. %

Will Not Need Help 378 29.8 222 17.5 600 47.2

On-Sereen 217 17.1 129 10.2 346 27.2

Printed Material 135 10.6 49 3.9 184 14.5

Telephone 44 3.5 21 1.7 65 5.1

Library Staff 33 2.6 6 .5 39 3.1

Group Instruction 17 1.3 7 .6 24 1.9

Friend or Colleague 7 .6 5 .4 12 .9

Total 831 65.4 439 34.6 1,270 100.0

Table 15. Desirefor Added Features

UC Non-UC Total

No. % No. % No. %

Journal Articles 298 23.2 122 9.5 420 32.7

Journal Indexes 311 24.2 90 7.0 401 31.3

Library Catalogs 72 5.6 115 9.0 187 14.6

Encyclopedias 60 4.7 31 2.4 91 7.1

No Opinion 50 3.9 41 3.2 91 7.1

Bulletin Boards 21 1.6 24 1.9 45 3.5

Graphics Images 25 1.9 15 1.2 40 3.1

Numeric Databases 5 .4 3 .2 8 .6

Total 842 65.6 441 34.4 1,283 100.0

population, the percentage for those not

needing search help dropped to 32%. Data on
the desire for future help by non-UC users

according to status were consistent with the

foregoing: 50% did not anticipate need for
future help, but this dropped to 35% when

library staff users were removed from the

population (see table 19).
UC Status and Frequency
of Remote Use

When frequency of remote use by UC users

was compared by status, weekly usage was the
most common response for all users except
library staff (see table 20). For the library
staff, daily use was the most common. The

largest proportion of first-time users was

among the freshmen and sophomore student
group: 9 out of 45, or 20%.

Location of the Most Represented
UC Remote Users

Table 21 shows frequencies for the heaviest
UC remote users (graduate students, faculty,
and junior and senior undergraduates) ac-

cording to the location of their terminals.
Table 2 shows that 45% ofthe total UC remote

user population (389 out of 855) accessed the
MELVYL system from their offices, and 32%
(273 out of 855) did so from their homes.
Table 21 shows, however, that 41% of UC

graduate students (113 out of 274) accessed
the system from their homes, 35% (97 out of
274) from their offices, and 15% from labora-
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tories. By contrast, 34% of faculty accessed
the system through terminals at home, 61%
through terminals in their offices, and 2%
from laboratories.

Subject Interest Areas of the Most

Represented UC Remote Users

Table 22 shows frequencies for the same

groups of heavily represented UC remote
users by their areas of subject interest. Table
6 shows the following order for the most rep-
resented subject areas of UC remote users:

physical and biological sciences, social sci-
ences, arts and humanities, engineering and
mathematics, and medicine. While table 22
confirms that faculty and graduate students in
the physical and biological sciences were in-

deed the heaviest users, the order of subject
interest areas varied after that. For graduate
students, the order was: engineering and
mathematics, social sciences, arts and human-
ities, computer science, library science, and
medicine. For the faculty, the order was: so-
cial sciences, medicine, arts and humanities,
and engineering and mathematics. For the
third heaviest UC user group, juniors and
seniors, the social sciences and the physical
and biological sciences were tied as the sub-

ject interest areas most frequently repre-
sented. These were followed by the arts and
humanities, engineering and mathematics,
and computer science.

UC Status and In-Library Use
of the MELVYL System
Table 10 indicates that about one-third of the
UC remote users rarely or never use the sys-
tern in a UC library. Table 23 reveals the

hierarchy of that group. Faculty and graduate
students accounted for nearly half of the re-

spondents, while UC staff accounted for al-
most 15%. Undergraduates as a group ac-

counted for 15%.

CONCLUSIONS
The Survey Instrument
The investigators found the survey questions
to be satisfactory for the purposes of the proj-
ect. For the question that asked the location
of the respondent's microcomputer or termi-
nal, the investigators would now recommend
different names for some types of sites. For
example, a less ambiguous name for the
choice of"academic library" might be "college
or university library." "School library" should



Special Section / 297

Table 20. Frequency ofMELVYL System Use by UC Remote Users According to Status

Daily Weekly Monthly Rarely Not Before Total

Graduate Student 58 146 51 7 10 272

Faculty 43 115 11 6 6 181

Junior or Senior 10 45 17 16 4 92

Staff 14 32 14 10 3 73

Postdoctoral 11 37 11 59

Library Staff 37 14 2 53

Fresh or Soph 3 15 7 11 9 45

Research Asst 9 10 6 25

Other 5 12 1 1 4 23

Programmer 9 2 1 12

General Public 2 1 1 4

Total 192 435 121 55 36 839

Table 21. UC Upper Division Students, Graduate Students, and Faculty by Location

Junior or Senior Graduate Student Faculty Total

No. % No. % No. % No. %

Home 49 8.9 113 20.5 61 11.1 223 40.5

Office 8 1.5 97 17.6 111 20.2 216 39.3

Laboratory 6 1.1 42 7.6 3 .5 51 9.3

Academic Library 11 2.0 10 1.8 1 .2 22 4.0

Computer Center 6 1.1 8 1.5 14 2.5

School Library 5 .9 3 .5 1 .2 9 1.6

Special Library 2 .4 1 .2 2 .4 5 .9

Dormitory 3 .5 1 .2 4 .7

Other 1 .2 2 .4 3 .5

Classroom 2 .4 2 .4

Public Library 1 .2 1 .2

Total 94 17.1 274 49.8 182 33.1 550 100.0

be replaced by "elementary or high school

library." In any case, respondents may inter-

pret terms differently. For example, a branch
library on a university campus may be identi-
fled by a respondent as a "special library." By
combining the capabilities of the statistical

package with information about the Internet
identifiers, the investigators were able to test

the validity of suspect results.
The Results

In a typical high-use period, one-fourth of the
MELVYL system usage (measured either by
number of FIND commands issued or by

number ofsessions recorded) is accounted for
by remote users. Since the population of re-
mote users is known to be growing, it is very
useful to be able to describe this group.

Almost two-thirds of the remote users

(65.5%) were students, faculty, or staff of the
University ofCalifornia. The largest groups of
UC remote users were graduate students, fac-
ulty, and junior and senior undergraduates.
The most likely remote location for UC stu-

dents to be accessing the MELVYL system
was their homes; for faculty, it was their of-
fices. For a large proportion of these users, all
or most of their use of the system was from a
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Table 22. UC Upper Division Students, Graduate Students, and Faculty by Location

Junior or Senior Graduate Student Faculty Total

No. % No. % No. % No. %

Phys/Biol Sciences 21 3.8 94 17.1 58 10.5 173 31.5

Social Sciences 21 3.8 41 7.5 33 6.0 95 17.3

Arts/Humanities 13 2.4 29 5.3 30 5.5 72 13.1

Engineering/Math 11 2.0 42 7.6 18 3.3 71 12.9

Medicine 7 1.3 15 2.7 31 5.6 53 9.6

Computer Science 9 1.6 18 3.3 3 .5 30 5.5

Library Science 1 .2 16 2.9 1 .2 18 3.3

Other 5 .9 6 1.1 3 .5 14 2.5

Business/Mgmt 3 .5 4 .7 2 .4 9 1.6

Education 8 1.5 1 .2 9 1.6

Law 4 .7 1 .2 5 .9

Major Undeclared 1 .2 1 .2

Total 95 17.3 274 49.8 181 32.9 550 100.0

remote site. Among the 36 UC users who
reported using the MELVYL system remotely
for the first time, 9 (25%) were freshmen or

sophomores and 10 (28%) were graduate stu-
dents. The collected data provide a strong
argument for the need for an online catalog to
be self-explanatory, because many users will
not have access to printed guides or library
staff to assist them. Indeed, the survey data
showed a clear preference for on- screen help
when some form of help was desired. For
non-UC users of the MELVYL system, on-

Table 23. UC Users Who Rarely or Never Use
the MELVYL System in a UC Library by Status

No. %

Faculty 68 24.4

Graduate Student 63 22.6

Staff 41 14.7

Junior or Senior 24 8.6

Library Staff 20 7.2

Fresh or Soph 19 6.8

Postdoctoral 16 5.7

Other 11 3.9

Research Asst 9 3.2

Programmer 5 1.8

General Public 3 1.1

Total 279 100.0

screen help is even more likely to be the only
sort of help available.
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APPENDIX A. WELCOME SCREENS

Welcome to the University of California's
MELVYL LIBRARY SYSTEM*

PLEASE HELP US CONDUCT A SURVEY OF THE
MELVYL LIBRARY SYSTEM

In order to improve access to the MELVYL system, we are asking you to complete an online

questionnaire consisting of 15 brief questions.

Have you already taken the questionnaire (since Monday, May 6, 1991)?
Please type YES or NO.

(c) 1984. "Registered trademark ofThe Regents of the University of California

[If the remote user typed NO, the following screen appeared:]

In order to study MELVYL system usage, we are conducting this questionnaire. We hope
that the results will help us improve the system.

The questionnaire contains 15 questions and takes about three minutes to complete.

A small number of individual user sessions will be analyzed for this study.
All sessions will remain strictly confidential.

Are you willing to participate in answering the questionnaire?

Please type YES or NO, and press RETURN.

[If the remote user typed YES the following screen appeared:]
THANK YOU. PLEASE CONTINUE YOUR SESSION IN THE MELVYL SYSTEM.

When you are finished with your session, type END to receive the questionnaire.

[If the remote user typed END, the questionnaire appeared.]
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APPENDIX B. ONLINE QUESTIONNAIRE

This brief questionnaire will help us to improve the MELVYL system databases. Please type the number
corresponding to your answer for each question. Simply press RETURN without typing to go on to the
next question without answering. Type END at any point ifyou do not want to complete the questionnaire.

MELVYL LIBRARY SYSTEM REMOTE USER QUESTIONNAIRE
A. Where is the microcomputer or terminal you are using located?

1. Your office or work area
2. Home
3. Dormitory
4. Laboratoiy
5. Classroom
6. Computer center
7. Academic library
8. Public library
9. School library

10. Special library
11. Other

B. How far is your microcomputer or terminal from a University of California campus or laboratory?
1. Located at a UC campus or laboratory
2. Within 5 miles
3. 6 to 10 miles
4. 11 to 25 miles
5. 26 miles or more

C. Is your microcomputer or terminal in:
1. California
2. Another state, west of the Mississippi River
3. Another state, east of the Mississippi River
4. Another country outside the U.S .A.

D. Which of the following best describes your present status?
1. Undergraduate student (freshman or sophomore)
2. Undergraduate student (junior or senior)
3. Graduate student
4. Postdoctoral student
5. Faculty or teaching staff at a college or university
6. Non-teaching staff at a college or university
7. Research assistant
8. Library staff
9. Programmer or systems analyst

10. General public
11. Other

E. Which one of these categories best describes your academic area of interest?
1. Arts and Humanities
2. Physical/Biological Sciences
3. Social Sciences
4. Business/Management
5. Education
6. Engineering/Mathematics
7. Computer Science
8. Medical/Health Sciences
9. Law
10. Library Science
11. Academic major not declared
12. Other

F. Are you a student, faculty or staff member affiliated with the University of California.
1. Yes
2. No

G. What is your age?
1. 16 or under
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2. 17-24 years
3. 25-34 years
4. 35-44 years
5. 45-54 years
6. 55-64 years
7. 65 or over

H. Do you access the MELVYL system from your microcomputer or terminal:
1. Daily
2. Weekly
3. Monthly
4. Rarely
5. Have not accessed it before today

I. Do you print or download search results from your microcomputer or terminal:
1. Frequently
2. Occasionally
3. Rarely
4. Never

J. Do you use the MELVYL system public terminals in a UC library:
1. Daily
2. Weekly
3. Mondily
4. Rarely
5. Never

K. Since the MELVYL system is available outside the UC libraries, do you:
1. Visit UC libraries less frequently
2. Visit UC libraries more frequently
3. No change in frequency of visits
4. Do not visit UC libraries

L. Did you receive help in connecting to the MELVYL system for this session?
1. I received help from printed material
2. I received telephone assistance
3. I received help from instructions on the terminal screen
4. I received help from a library staff member
5. I received help from a friend or colleague
6. I received help through group instruction
7. I did not need help

M. After you connected to the system for this session, did you receive help in conducting your searches?
1. I received help from printed material
2. I received telephone assistance
3. I received help from instructions on the terminal screen
4. I received help from a library staff member
5. I received help from a friend or colleague
6. I received help through group instruction
7. I did not need help

N. Which one of the following would be most helpful to you in the future?
1. Additional or different printed instruction
2. Assistance over the telephone
3. Additional or different instructions on the terminal screen
4. Help from a library staff member
5. Help from a friend or colleague
6. Help through group instruction
7. I do not expect to need help

O. Which one of the following would you most like to see added to the MELVYL system?
1. Additional journal article citation indexes
2. Library catalogs of more non-UC libraries
3. Full journal articles in electronic format
4. Numeric databases
5. Encyclopedias, dictionaries, and similar works
6. Electronic bulletin boards
7. Graphic image databases
8. No opinion



Special Section / 303

APPENDIX C. SUMMARY OF SURVEY DATA

4,982 were asked if they had taken the questionnaire.
2,012 said Yes."

26 said No and typed LOGOFF or START (i.e., didn't answer the second filtering question).
1,018 said they didn't want to take the questionnaire.
488 said they would, but forgot to.

1,438 were given the questionnaire.
21 of those answered no questions,

Leaving 1,417 questionnaires to analyze.'
A summary of the answers to questions A through O:

Answers

Question None' 1 2 3 4 5 6 7 8 9 10 11 12

A 15 565 403 18 87 5 24 91 17 116 62 14

B 17 636 254 117 116 277

C 42 1,196 87 62 30

D 32 79 115 333 73 253 88 35 184 27 81 77

E 38 203 334 185 56 32 157 105 133 26 66 9 73

F 20 914 483

G 36 11 269 453 372 189 70 17

H 32 268 640 226 126 125

I 48 555 387 190 237

J 50 80 323 285 381 298

K 57 292 117 738 213

L 45 155 14 212 45 74 14 858

M 54 84 4 435 19 16 6 799

N 63 195 67 381 48 15 25 623

0 48 425 195 433 9 99 49 47 112

The discrepancy between this figure and the 1,438 users who answered the questionnaire must be accounted for, in
part, by the large number of daily users who were presented with the questionnaire more than twice in the one-

week survev.

'This figure constitutes a 28% "return rate" for the questionnaire (1,417 divided by 4,982).
'Number of non-responses.
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Tutorials

Downloading and
Printing Search Results
from Online Databases

Jon Hagee and
Karl-Heinz W. Boewe

The University of Kentucky Medical Center

Library is a medium-sized library serving five
colleges and a hospital. During the past year
the university's main library and its various
branches changed automated systems from
LS/2000 to NOTIS. In addition to an online
public access catalog (OPAC), our system of-
fers the MEDLINE and ERIC databases on-
line through the Multiple Database Access

System (MDAS) developed by NOTIS. There
are four OPAC/MDAS terminals available to

the public in the Medical Center Library.
Since NOTIS/MDAS did not include a

program for downloading search results, the
library was looking for a method that would
allow a user to capture selected screens dur-

ing the scanning process into a file that subse-

quently could be downloaded or printed be-
fore concluding the search session. This
article describes the method we devised to

provide patrons a downloading and printing
capability.

HARDWARE

For terminals, we turned to inexpensive per-
sonal computers with both 5.25-inch and 3.5-
inch floppy drives, 1 megabyte of RAM, and
extended keyboards. Though a 286 provides
adequate computing power for the download-
ing method described in this article, it is rec-
ommended that if libraries are acquiring new

PCs, they acquire ones with at least 386SX

processors to allow for future requirements.
It should be noted that we did not install hard
drives in these public-access PCs. There were
several reasons for this decision:

Jon Hagee is Administrative Staff Officer, Medi-
cal Center Library, University of Kentucky, Lex-
ington, and Karl-Heinz W. Boewe is in the
circulation department, University of Kentucky
Medical Center Library, Lexington.

1. To save money.
2. To avoid the problem of patrons using

the terminals for other than their intended
purposes.

3. To make use of the higher speed of
RAM drives.

4. To avoid computer virus problems by
using a write-protected bootup disk to bring
up the workstations each morning. 1

SOFTWARE

We used Procomm Plus, DOS 5.0, a file-view-
ing program (the DOS command "type
[filename]" suffices), some custom program-
ming, and various batch and communication

script files. One ofthe functions ofthe custom
programming is to strip out command lines
from the screen snapshots before download-

ing them to disk; this programming will be

slightly different when used with different
databases to allow the program to take ac-

count of varying screen formats. Our pro-
gramming is written for use with
NOTIS/MDAS, but a few changes would
allow it to work with other types ofdatabases.2

IMPLEMENTATION

The bootup disk (1.44 Mb floppy) creates a

RAM drive, called drive C, and copies essen-
tial files to it, freeing up the floppy drives for
downloading. The bootup disk is not needed

again unless the computer needs to be
rebooted. With a disk for each workstation
and batch and script files for automatic

bootup, several stations can be started up at

the same time.
We use Procomm Plus with Televideo 955

terminal emulation. This combination seems

to allow for maximum key configuration, color
choice, and flexibility for external programs.
Other high-end communications packages
likely would work as well.

A screen "snapshot" saves each screen to a

file in drive C. With one megabyte of RAM,
there is a limit of about 125 screen saves per
session. This limit can be increased to several
hundred more by addingmore RAM memory.
The user may view the "memory file" at any
time, using a macro to activate the DOS com-

mand "type [filename for saved screens file]."
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When a patron wishes to download and

print the contents of the file in memory con-

taining the saved searches, a download and

print command calls a custom program that

strips the command lines out of the multiple-
screen save file. Four inches are cut from each
screen, allowing three screens per printed
page. The program quickly checks for a for-
matted floppy in either drive, returning an

error message if the floppy is not formatted.
If the drive is ready, it will copy to the disk. If
there are no disks, it proceeds to print. The
program will wait until the printer is ready.
After printing, it asks if everything went all

right. If the user responds Yes, the program
clears the memory file. Otherwise, it prepares
to reprint the file. The guide card shown in

figure 1 aids patrons in using this feature.

Printing and Downloading
As you look through your references you can save individual
screens to print (or download) when you have completed your
session.

Step 1. Press Alt-G to take a "snapshot" of the screen and save

it in memory. (The word SNAPSHOT will flash in the bottom
left corner of your screen each time you use Alt-G.)

Step 2. Repeat for each screen you want to save (up to 125
screens).

Step 3. Press Alt-A to print or download your collection of
snapshots. If you want to download to a disk, place a formatted
floppy in either A: or B: drive.

Step 4. Press the Enter key at the prompt for parameters. The
program will then either download to your disk (if one is in a

drive) or ask if you want to print.

• Words in bold are the names of keys.
• Hold down the Alt key and tap the letter key at the same time.

• Press Alt-V at any time to view the screens (snapshots) you have saved so

far. Note that the appearance of the screen changes in the "view" mode.
Use the arrow keys (it) to scroll through your collection of snapshots.
Press Esc to exit from the "view" mode.

• If you download to disk, the file is automatically named 1NOTIS.TXT.

Figure 1. Guide Card.
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The "Num Lock" key has been disabled by
inserting a plastic ring under the key. The
"Page Up" "Page Down" keys have been re-

programmed to allow the screen to scroll up
or down. With color monitors, we are able to

hide the Procomm status line by setting the
color to black on black. The user may not even
be aware that he or she is operating a commu-

nications program.

CONCLUSION

We have attempted to set up a low-cost, high-
return workstation to provide maximum use

ofNOTIS for the patron and to ease setup and
maintenance for the staff. Fast RAM drives
and integration of printer and floppy
downloading have helped us achieve these

goals. The method we have devised for

downloading and printing NOTIS screens

could easily be applied to other online

databases, though the software for stripping
out unwanted lines would have to be custom-
ized for the particular database s presentation
format.

NOTES

1. Booting up fresh each morning from a write-

protected disk virtually eliminates computer
virus problems and the need to constantly
scan for viruses. Since all activity is an auto-

mated one-way data transfer (RAM drive C:
to patron's A: or B: disk), accidental infection
is avoided. Any attempt to deliberately boot

up from a virus-laden disk will erase the RAM
drive leaving an unusable station; only the

staff-supplied boot disk will revive it.
2. Further information on the custom pro-
gramming involved may be obtained by writ-
ing to the authors or contacting them on the
Internet at (Hagee) MCLHAGEE@UKCC.
UKY.EDU or (Boewe) MCLK-HWB@UKCC.
UKY.EDU. ■ ■

Local Holdings Searching
in CD-ROM Databases

Charles F. Priore, Jr.,
and Richard E. Miller

While CD-ROM technology has enhanced ac-
cess to periodical indexes, some libraries have
felt the needfor an optional capability to limit
search results to titles represented in the

library's local holdings. This tutorial discusses
a method for limiting a topical search of a
CD-ROM bibliographic database to the titles
held by the local institution.

Term papers form a major component of
the curriculum at Carleton College. In addi-
tion to short term papers with briefdeadlines,
all Carleton degree programs have a major
paper or exam required as part of the "com-

prehensive exercise." Comprehensive papers
are extensive and almost always require access

to periodical titles not held at Carleton. Min-
nesota academic libraries are members of

Charles F. Priore, Jr., is Associate Librarian (Nat-
ural Sciences), Carleton College and St. OlafCol-

lege. Northfield, Minnesota, and Richard E.

Miller is Associate Librarian (Public Services),
Carleton College.

MINITEX, a state-funded library network
which has an outstanding record ofenhancing
interlibrary resource sharing. But even with
this exceptional access to books and periodi-
cals from beyond their own campus library,
students often are limited by the time avail-
able for term paper research. The benefits of
a CD-ROM database, in terms of the biblio-

graphic access to relevant citations that it pro-
vides, can be negated by the material being
unavailable in time to meet the research
deadline. In such instances, students need to

be able to focus their use of the CD-ROM
database on materials held in their local cam-

pus library. At Carleton College, we have de-

veloped a method of customizing the
SilverPlatter products, PsycLit and GeoRef,
so that patrons have the option of identify-
ing only journal articles that are held at our

campus.
METHODOLOGY

The first step in our methodologywas to iden-
tify serial titles in the subject areas covered by
the CD-ROM databases. At the Carleton Col-

lege library, all periodical subscriptions are

selected either by the faculty in the teaching
departments or by the library staff. It was a

simple task for the library's acquisitions de-

partment to identify all current periodical ti-
ties requested by the psychology department
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or the geology department and to obtain their
ISSNs. Next, a librarian reviewed the current

periodical subscription lists of allied depart-
ments (e.g., sociology and anthropology) and
the general subscription list. Likely titles were
identified based on the librarians knowledge
of the periodicals and on keywords in the

periodical titles.
Using this working list of ISSNs, a librarian

and a student assistant searched PsycLit and
GeoRefby ISSN. 1 In PsycLit and GeoRef, the
command is "FIND IS=1234-5678." It is pos-
sible to combine up to nine ISSNs in a single
FIND statement with the Boolean OR oper-
ator. The final FIND statement combines all
the ISSNs from the working list.

The command "F10 — H[istory] —

S[ave]" saves this entire series ofFIND com-

mands as a search history file (SEARCH.HIS)
to a floppy disk. The search history file is a text
file that contains the FIND commands saved
from a previous search. In effect, it is a batch
file. The number ofFIND commands maybe
small or large, depending on the number of
titles held locally. The SEARCH.HIS file used
at Carleton for current periodical subscrip-
tions in psychology has over 150 FIND com-

mands, and each FIND command has several
ISSNs. This floppy disk can be made available
at the reference desk as needed, and users can
copy the SEARCH.HIS file to their own

floppy disks for future use, if they desire.
Typically, a user will first search PsycLit or

GeoRef for their topic, noting the number of
the final result statement. This latter search
result represents all the citations relevant to
their topic in GeoRefor PsycLit, regardless of
whether the local institution holds the title
cited or not. In order to further limit this
result to local holdings, it is necessary to run

the search statements stored in the
SEARCH.HIS file in order to arrive at a

search result that represents titles in the local
collection. To do this, the user inserts the
floppy disk with the SEARCH.HIS file and
executes the command sequence "F10 —

H [istory] — R [un]." This holdings search will
take three to four minutes to complete.

When the SEARCH.HIS file has been
run, the user then combines the final result
statement of the topical search with the final
result statement of the holdings search, using
the Boolean AND operator. The result will be
a list of articles on the topical search that can
be found in the local collection. For example,

after a topical search on "tectonics" and
"Malta" that is limited to English-language
titles and that excludes abstracts, the final
search set might be "#7." The searcher then
combines set #7 with the last set num-
ber of the journal holdings search in the
SEARCH.HIS file. The final FIND state-

ment might be "FIND #7 and #73." The result
of combining these search sets is a bibliogra-
phyofjournal articles, in English, on tectonics
in Malta, limited to those journals held in our
library.

DISCUSSION

At Carleton, patron instruction on use ofCD-
ROM resources includes tutelage on how to

limit topical searches to local holdings, using
the above method. As a result, geology and
psychology students and faculty looking for a
rapid list of local sources now employ this

customizing feature regularly. Our inquiries
reveal that it is heavily used and much appre-
ciated since patrons know that the sources

they retrieve will be readily available. Many
students and faculty have requested copies of
the SEARCH.HIS file to use when they work
with the SilverPlatter CD-ROM databases,
and we feel certain that this capability to limit
a search to the local holdings is viewed by our
community as being very important.

We must emphasize that Carleton's custo-
mizing service has some limitations. To begin
with, we limited it to current periodical sub-
scriptions; titles that were dropped or that
ceased publication were not included nor

were standing orders to series titles. Also, a

large research institution might find that its

holdings are too large to make a journal hold-
ings search command file practical. The labor
in compiling and keying it would be daunting,
and the time required for the search to run

might be unacceptably long. Another draw-
back for some institutions may be the large
amount of RAM—2 megabytes—required to

run a search combining a local holdings search
and a patrons topical search. Another limita-
tion for institutions that have several branch
libraries is that there is no location informa-
tion for the titles. For institutions that shelve

periodicals by call number, the lack of call
number information in the search result also
could prove a problem.

In principal the method we use for
SilverPlatter databases could be applied to

other CD-ROM databases as well. What
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would be required is the ability to save

searches to disk and run searches from disk, a
list of relevant locally held titles, and a corre-

sponding list of search keys for these titles
searchable in the target database. If a

database does not have ISSNs (or CODENs),
then serial title might be an alternative search
key, though a holdings search using serial title
likely would take longer to enter and to run

than a search using ISSN or CODEN.
SilverPlatter and some other vendors are

working on releasing software to link CD-
ROM search results to local holdings. Until
this new feature is universally available, we
are convinced that the local holdings
customization described in this article is well
worth implementing, especially in the small

college library. The startup costs of the labor

involved in compiling a title list, keying in
search commands, and expanding the RAM
on the microcomputers that run the CD-
ROMs are relatively small compared with the
benefits to patrons.

NOTE

1. Some SilverPlatter databases may not allow
ISSN searching, but do allow CODEN search-
ing. (The CODEN is a unique serial identifi-
cation consisting of six characters. These are

assigned and administered by the Interna-
tional CODEN Service of Chemical Ab-
stracts.) Others use a slightly different way of
searching for ISSNs. In other databases it is
"FIND ISSN= 1234-5678." For CODEN

searching, the command is "FIND CO=
JGRCEY." ■ ■
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Davies, Peter. Artificial Intelligence: Its Role
in the Information Industry. Medford,
N.J.: Learned Information, 1991. 114p.
paper, $39.50 (ISBN 0-938734-50-4).

In 1988, Peter Davies undertook a study of
the role artificial intelligence can play in the
information community. The study was pre-
pared for members of the European Associa-
tion of Information Services (EUSIDIC),
which regularly publishes the results of its
studies in book form. This book is the revised
and updated version of his report.

Davies comes from a background in MIS
and artificial intelligence (AI), calling himself
a "newcomer to the information industry." His
target audience is managers in the informa-
tion industry, and his writing reflects the cor-
porate arena far more than the pubhe or aca-
demic library. His goal is to answer two

questions: First, will artificial intelligence be
useful and important for the delivery and use

of information and, if so, when? Second, how
does one go about adding new products and
services incorporating AI technology? These
are questions well worth asking, and informa-
tion managers need to know the impact AI
and its subgroup expert systems will have on

them. However, this book falls far short of
filling that need.

A report in book form is still just a report,
and no update or expansion of the original
material appears to have been made. The
eight chapters of the book proper require only
eighty-four pages. The thirty pages of the first
three chapters attempt to provide a quick
survey course on AI. Chapter 4 includes
Davies' observations on the large interest
shown in AI and expert systems among data
processing and MIS people compared with
those in the information field. Here Davies
gives some of his most valuable advice: expert
systems development tends to center in the
Data Processing or MIS departments of orga-
nizations, and information providers who do

develop them tend to consult only the experts
and overlook the users. He contends that by
allowing the software industry to lead in this

technology, theywill supplant the information
industry as information providers to mangers.
Chapters 5 through 7 have interesting sugges-
tions for expert systems topics that could be

developed by sectors of the information in-

dustry, but these could have been combined
into a single chapter, especially since they
include substantial amounts of identical ma-
terial. The glossary offers nothing that could
not be found in a standard AI work. The
bibliography reflects the British source of the
book: thirteen of the thirty-one titles named
are from the U.K.

This book has interesting and important
observations on the information industry's
perception of AI and some valuable sugges-
tions for projects, but these would have better
served the information community had they
been published in a journal article. In book
form, the contents simply do not justify the
price.—Douglas A. Kranch, Ambassador Col-
lege, Big Sandy, Texas. ■ H

Dewey, Patrick R. Adventure Games for
Microcomputers: An Annotated Directory
of Interactive Fiction. Westport Conn.:
Meckler, 1991. 157p. $49.50 (ISBN 0-

88736-411-X).
Patrick R. Dewey, author ofseveral books and
articles on microcomputers, has updated his
1988 directory titled Interactive Fiction and
Adventure Games for Micro Computers: An
Annotated Directory. In the introduction he
describes the different categories of com-
puter games available (e.g., simulations,
board games, strategy games). While the au-

thor notes that images have been available on
television for many years, he sees the
computer's added capacity for interaction as

new and positive. Computer games, besides
being entertaining, are a good way to intro-
duce children to microcomputers, to increase
their interest in reading, and to improve other
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such as logical thinking and puzzle-solving.
Since the first edition of this book, adventure
programs, which were originally mostly text
based, have added graphics and sometimes

animation, and now rely less on reading and
keying. An increasing number of these more

sophisticated games are now available.
This book is an annotated directory of ad-

venture games for adults and children. For
each program it includes (when available)
program name, vendor, cost, grade or diffi-

culty level, hardware requirements, type (i.e.,
graphics or text), and a description. Sample
screens are shown for some of the programs.
Dewey's program descriptions are easy to un-
derstand, and many point out the skills that
can be gained from using the program. Games
for all ages, for different types of microcom-
puters, and for users with different levels of
computer skill are included.

The appendixes include vendors and their
addresses, books to help the user ofadventure
games, game magazines, software available to

help create games, and discount sources for
game software and products. There is also a

tide index.
In a previous book, Public Access Micro-

computers: A Handbook for Librarians, Sec-
ond Edition, the author explored the use of

microcomputers in libraries. For librarians
who have computers for public use this cur-
rent work would be a valuable companion
volume as a guide for selecting available and

appropriate game software for their users. It
would also be a useful reference tool for in-
dividuals interested in purchasing software
for home use.—Bonnie Birman, New York
Public Library. M ■

Intner, Sheila S., and Josephine Hiss

Fang. Technical Services in the Medium-
sized Library: An Investigation of Cur-
rent Practices. Hamden, Conn.: Library
Professional Pubs., 1991. 189p. $35
(ISBN 0-208-02173-6).

Building on earlier studies by Tauber, Gor-
man, and others, Sheila Intner and Josephine
Fang explore, in their new book, the entire

gamut of library technical services. Whereas
other publications on this subject have con-

centrated on large, research libraries, the em-
phasis here is on medium-sized libraries, both
academic and public. Intner and Fang define
"medium-sized libraries" as those serving stu

dent populations between 2,500 and 10,000
or general populations between 50,000 and
150,000.

To the authors, "technical activities focus
on materials rather than on the people who
use them." Thus, technical services encom-

pass the acquisition, cataloging, processing,
maintenance, and preservation of items. The
authors cover all of these functional areas and
also the not-so-easily-classified areas of col-
lection development, circulation, and interli-
brary loan.

The book is based on a survey conducted
by Intner and Fang, who mailed question-
naires to 120 libraries and received 61 usable

responses. In no place is it indicated whether
the libraries chosen represented a random

sample.
Since the authors wished to explore the

thesis that computer-based systems have be-
come integral to technical services, they in-
elude an entire chapter on automation. They
follow that with sections on acquisitions, pre-
servation, cataloging, circulation, interlibrary
loan, and finally collection development. The
concluding chapter is a futuristic view of the
electronic library, especially as it relates to

technical services. The authorof this last essay,
Pamela McKirdy, is sensible and conservative;
she predicts no startling revolutions.

In each of the middle chapters, Intner and
Fang present a historical background fol-
lowed by a description of current operations.
Only at the conclusions of chapters, and then
only for two to three pages each, do the
authors discuss the pertinent survey results,
which rarely offer surprises, but do provide
useful data.

The stated audience of the book is library
managers, library school educators and stu-

dents, and practicing librarians—in both pub-
lie and technical services. The book does not

begin to supply enough information to be a

how-to manual for any technical services

librarian, but it does provide a fine overview

of each functional area. Technical services

personnel might find the chapter on preser-
vation to be the most instructive if only be-
cause of the "alarming lack ofany preservation
policy" in most libraries.

Intner and Fangs prose is generally clear
and consistent, and the arrangement of their
book is logical. They provide a good index and
glossary, complete notes, and up-to-date bib-

liographies. The appendix includes a partial



312 Information Technology and Libraries / September 1992

list of institutions participating in the survey,
but leaves out the survey instrument itself—a

grave shortcoming.
There are relatively few idiosyncracies in

the book. The authors at one point define
"retrospective conversion" as the "conversion
of pre-AACR2 headings to AACR2 style," (a
definition I have yet to hear anyone else em-
ploy). They are also fans of conversion tables
between the Library of Congress and Dewey
Decimal classification tables (a theoretically
lovely concept that becomes impractical in
viewof the tables' complexities and the constant
upheavals in Dewey Decimal classification).

All in all, this book succeeds admirably
in its attempt to introduce, in moderate
detail, library students and librarians to all
functions that might conceivably be
classified under the rubric "technical serv-
ices."—Douglas Koschik, Baldwin and
Bloomfield Township Public Libraries,
Birmingham, Michigan. ■ ■

Mates, Barbara T. Library Technology for
Visually and Physically Impaired Pa-
trons. Westport, Conn.: Meckler, 1991.

190p. $42.50 (ISBN 0-88736-704-6).
This book is a wake-up call for libraries and
librarians who have paid little or no attention
to the needs and challenges faced by the grow-
ing number of patrons with disabilities. A

concise, well-illustrated guide to the explo-
sion in new assistive technology and equip-
ment, Mates' book will serve as an excellent
introduction for libraries wanting to know
what is out there.

Based on her convictions that the fastest

growing group needing library and print
access is the visually impaired (p. 8) and that
the most critical gap in the National Library
Service for the Blind and Physically Hand-
icapped Network's service has been its inabil-

ity to provide timely and quick reference serv-
ice to its patrons (p. ix), Mates devotes a great
deal of attention to computer hardware and
software and CD-ROM products, since these
forms of technology will provide access to
information for people with disabilities.

In each ofthe ten succinct chapters, Mates
describes (and often illustrates) both the
generic types of technology available and a

number of specific products currently pro-
duced, often with evaluative comments based
on testing by centers like the National Tech

nology Center of the American Foundation
for the Blind. The overwhelming focus of the
book is on visual impairments, with separate
chapters on large print access, braille access,

optical character recognition systems, key-
boards, and processing information without a

keyboard.
Appendixes include a list of distributors,

"CD-ROM Titles That Translate into a

Special Format," "Bulletin Boards Addressing
Handicapped Person's Needs," and "Funding
Sources for Adaptive Equipment."

Mates' book should be essential reading
for any library, whether public, academic, or
special, that is seeking to respond to the needs
of its patrons with disabilities. This volume
will have to be supplemented by others that
address more fully the rationale and motiva-
tion for providing these services, the impor-
tance of careful needs assessment and com-

munity involvement, and the requirements of
populations with the many other kinds of dis-
abilities (like mental retardation) that are not

currently served by most libraries.—Dennis
A. Norlin, University of Illinois at Urbana-

Champaign. H ■

Ogg, Harold C., and Marlene H. Ogg.
Optical Character Recognition: A
Librarian's Guide. Westport, Conn.:

Meckler, 1992. 171p. $39.50 (ISBN 0-

88736-778-X).
This introduction to optical character recog-
nition (OCR) technology, targeted for use in
libraries and schools, succeeds at only part of
its mission. The most useful sections are those
that list and describe hardware and software

products for OCR and related applications,
such as desktop publishing and image editing.
The book is much less successful in explaining
the technology to novices.

Some of the book's problems are organiza-
tional. After a good introductory chapter that
covers the basics of what OCR is and how it

works, the authors launch directly into the

descriptions of specific hardware and soft-
ware packages. The descriptions often use

terminology which is not explained until a

later chapter. For example, the software de-
scriptions list the image file formats sup-
ported by each software package, but the con-
cept of these file formats is not explained until
later. Adding a glossary of terms might have
solved some of these problems.
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Four brief case studies, which provide the
only motivation for why a library might want
to use this technology, are at the very end of
the book. The applications described include
production of a newsletter, converting a

manually typed index to a university's master's
thesis, producing a revised edition of a text-
book that was not already in machine-read-
able form, and compiling the results of a uni-

versity's class evaluations. Over half of this
chapter is devoted to a copy of the dBASE

program used to compile the class evalua-
tions, which would be useful only for someone
with a very similar application. The deempha-
sis on practical applications of the technology
makes the book useful mainly to librarians
who already know they want to use OCR for
a particular project. A librarian who is not al-

ready convinced of a need for this technology
will not be persuaded by reading this book.

The hardware chapter, on the other hand,
maybe helpful to a broader audience than just
those interested in OCR. It contains a good
introduction to both IBM PC and Apple Mac-
intosh architecture. Topics such as IBM com-

patibility, clock speed, microchips, storage,
and memory are explained for people with
little technical knowledge. Details about
different models and pricing are given for the
Macintosh but not for the IBM PC because,
as the authors say, there is so much more

variability in the IBM PC world. Unfor-

tunately, the IBM/Macintosh comparison fo-
cuses on technical architectural features,
rather than on the user interface issues that

might be more important to a library audience.
The book includes a thorough index and

an annotated bibliography. A half-page "Clos-
ing Thoughts on OCR" was, by the authors'
admission, added as an afterthought to pro-
vide "some sort of concluding chapter," but
adds no significant conclusions to this un-

even work.—Fae K. Hamilton, Informa-
tion Technology Consulting, Carlisle,
Massachusetts. ■ ■

Olsen, Nancy B. Cataloging Motion Pic-
tures and Videorecordings. Lake Crystal,
Minn.: Soldier Creek, 1991. 150p. paper,
$25 (ISBN 0-936996-38-2).

This book is a basic "how-to" manual for cat-

aloging motion pictures and videorecordings,
and is intended to be used in conjunction with
the 1988 revision of AACR2. It begins with

twenty-four pages oftext clearly laid out in the
same order as the relevant chapters in

AACR2R, beginning with the chapter on de-

scriptive cataloging (chapter 7) and proceed-
ing with a discussion of access points (chapter
21). Following this are Library of Congress
(LC) guidelines for assigning subject headings
and LC classification numbers, and a brief
discussion of interactive media.

The remainder of the manual consists of
forty examples of all types of motion pictures
and videos—feature films, animated films,
television shows, instructional programs,
documentaries, etc. The vast majority of ex-
amples are for videos, although some of these
videos were originally issued as theatrical
films. This is perhaps understandable because
ofthe widespread popularity ofvideocassettes
and the fact that most catalogers would be
more likely to have to catalog them than other
audiovisual materials.

In each example, information important to
cataloging has been transcribed from the
item, and a complete catalog record has been

prepared, which is then presented in both
card format and in OCLC MARC format,
complete with appropriate tagging and sub-
field codes. Examples represent the sort of
full, archival cataloging done for the LC Copy-
right Collection. Some examples are drawn
directly from LC MARC cataloging. With
their extensive tracings and use of uniform
title main entry, they may go beyond what
some libraries require.

The information contained in the manual
is generally quite accurate and comprehen-
sive, but unfortunately there are errors. For

instance, the information transcribed for one

example states that Humperdinck's opera
Hansel and Gretel was performed in English,
but nowhere is this mentioned in the catalog
record. There should be a 500 note so stating,
and the composer/uniform title added entry
should also include the word "English," since
the work is not being sung in the original
German but in an English translation. "Live
from the Met" is a television program and
merits a 730 added entry. Also, the date and

place of performance should be coded in a

518 field, not a 500.
Several examples include the 500 note

"Closed-captioned for the hearing impaired"
with the requisite 650 "Films for the hearing
impaired" or "Video recordings for the hear-

ing impaired." According to the information
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from the back of the container, example 17 is
also closed-captioned, yet there is no 500
note or 650 in the catalog record to indicate
this.

Another example is an episode of the tele-
vision program "Star Trek." Why does it have
the 650 "Science fiction films" instead of
"Science fiction television programs?"
"Science fiction films" is a more appropriate
650 for Star Trek, the Motion Picture. "Amos
n' Andy" is also a TV program, yet the 650 says
"Comedy films." The correct 650 should be
"Television comedies."

Some of these errors and omissions might
be forgiven were it not for a more serious flaw.
Despite the 1991 copyright date, the contents
of the manual actually date from early 1989,
making it much more out of date than one

might initially suppose. This means that sub-

sequent changes in cataloging practice, such
as the validation of fields 518 and 538 for

videorecordings, are not included. Informa-
tion that would correctly be coded in those
fields today is instead coded in the 500 field
in the examples in the manual.

Somewhat dated and not entirely error-

free, Cataloging Motion Pictures and Video-
recordings still provides a helpful compilation
of useful information about its topic. Al-

though this manual might be too basic for a
more experienced cataloger, the novice cata-

loger confronted with processing audiovisual
materials for the first time should find it quite
helpful in exploring a rather complex topic.—
David L. Brown, The Branch Libraries, New
York Public Library. ■ ■

Search Sheets for OPACs on the Inter-
net: A Selective Guide to U.S. OPACs

Utilizing VT100 Emulation. Ed. by
Marcia Klinger Henry, Linda Keenan,
and Michael Reagan. Westport, Conn.:
Meckler, 1991. 175p. $39.95 (ISBN 0-
88736-767-4).

This guide to Online Public Access Catalogs
(OPACs) on the Internet is a welcome addi-
tion to the various lists of Internet resources,
most ofwhich are "published" on the Internet
itself. The volume begins with an overview of
OPACs, describing the need for this work, its
coverage, the methodology used to compile
the data, the arrangement of the information,
and a brief bibliography.

Although not stated, the readership most

likely to make use of this work is presumably
librarians trying to locate an item not found
via an OCLC or RLIN search, and re-

searchers with a need to search a collection
with a particular subject strength which is
outside their own institution. Whereas the
search sheets themselves should be under-
standable for most users, some of the ter-

minology in the introductory section of the
bookwill likely prove foreign to nonlibrarians.
For novice users of the Internet, a more

thorough discussion outlining some of the

pitfalls of accessing the Internet would have
been useful. The authors do mention that
"Internet connections can be slow and unre-
liable" but it is also not uncommon to find that
certain keys (e.g., the back-space key) do not
always function as they were meant to in
various OPACs. It can be particularly irritat-
ing to find oneself locked into a long display
of full records because the break key will not
cut off the display.

The authors have taken the idea of stand-
ardized work sheets, such as those used by
DIALOG or BRS, to outline the major func-
tions of an OPAC in a clear, easy-to-scan dis-
play. They have wisely identified five primary
functions or commands that are of major im-
portance to the remote searcher of an unfa-
miliar OPAC: author, title, subject; truncation
command; Boolean capability; limit options;
and display commands. With these elements

clearly delineated in a standardized format on
the worksheet, searching OPACs on the Inter-
net is made quick and efficient. Additional
indexes, such as call number, ISBN, language,
etc., are included on the search sheet where
relevant, but only after the major elements
listed above.

A very useful feature ofthese search sheets
is the emphasis on command mode or ex-

perienced user commands. Often these are

not intuitive to the casual, distance user. For
the experienced searcher, being given the
command mode basics rather than having to

use the novice interface, not only makes the
interaction more efficient, it often enables
searches that would otherwise not be possible
in the novice mode.

Since resources, particularly OPACs, are
being added to the Internet so rapidly, this
volume will, as the authors acknowledge, be-
come rapidly outdated. A loose-leaf format,
where revisions and new sheets could be pur-
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chased on a subscription basis, would have
extended the useful life of this work.

The main bodyofthe work contains search
sheets for twenty-five U.S. OPACs using
VT100 emulation. However, as the authors
point out, these twenty-five OPACs provide
access to collections in approximately 1,000
libraries. This guide does not attempt to cover
gated OPACs. For example, although the
MELVYL system provides a gateway to the
Dartmouth University Library catalog among
others, Dartmouth is not included in the
index, because MELVYL system commands
are not effective in searching the Dartmouth

catalog. This is a selective listing—in the ex-

ample of ILLINET Online, although there
are 800 participating libraries in ILLINET,
only the college, university, and regional li-
brary systems are included in the index.

Appendix A identifies the turnkey plat-
form on which eighteen of the twenty-five
OPACs are based. The remaining seven are

custom-designed OPACs. The usefulness of
this one-page listing would seem to be for
potential purchasers of turnkey systems
wanting to look at viable applications. Most
users would probably not find this appendix
very useful.

Appendix B details online help for seven
of the featured OPACs. This section of the
book covers some 100 pages but I found it
of marginal use. Because most help screens

are context sensitive and are therefore de-
signed to be used online at the point where
the user finds him or herself in trouble, I
question the usefulness of this information
in printed form. One possible use is to look

through the listings, which can be extensive
(the MELVYL system section covers some

forty pages and is an edited listing at that),
in order to determine how to find more

information online about a specific function
that one is particularly interested in. In this
manner the section does act as a brief
manual for the particular system. Two in-
dexes are provided; the first is an alphabeti-
cal index by library name and the second is
a geographic index arranged by state. Both
of these are useful access points for search-
ers requiring access to a known OPAC.

Search Sheets for OPACs on the Internet
is a useful set of guidelines for searching a

selected number of OPACs currently availa-
ble on the Internet. It is recommended for

purchase by libraries who have a clientele with

a need to search any of the OPACs covered in
this work. It provides an easy primer for con-
ducting such searches without having to take
time to experiment online with an unfamiliar
search interface.—Dawn Talbot, University
ofCalifornia, San Diego. ■ ■

Talley, Marcia D. and Virginia A.
McNih. Automating the Library with
askSam: A Practical Handbook. West-

port, Conn.: Meckler, 1991. 184p.
$39.50 (ISBN 0-88736-801-8).

Judging from recent activity on the LIBRARY
electronic bulletin board (accessed through
an Internet listserv owned and coordinated by
Donna B. Harlan and John B. Harlan), the
timing of this handy volume is perfect. A sub-
scriber to the bulletin board had asked if there
was an inexpensive, easy-to-use PC software
package to help manage a small library.
Several respondents recommended askSam
in the most laudatory terms. The authors of
this volume describe themselves as two "aver-

age librarians," but the quality of the book

they have written suggests otherwise. This
handbook will prove indispensable to any-
one who chooses to automate a small library
using askSam.

For the uninitiated, askSam is a generic
text-based data management system. It is ma-
ture (originally released in 1985) but con-
sistently upgraded software (version 5 re-

leased in 1991). Data can be highly
structured, completely unstructured, or a

combination of the two. AskSam operates
under DOS 2.0 or higher. File size is limited

only by the capacity of the PC's disk storage.
The authors have organized their text into

a logical chapter sequence that begins with
general "getting started" instructions, fol-
lowed by chapters on serials check-in, acqui-
sitions, cataloging, and interlibrary loan. The
last four chapters discuss importing and ex-

porting files, using askSam as an office

manager, developing menus, and using avail-
able askSam information resources. Although
one author wrote five chapters and the other,
four, they obviously have honed their editing
skills. Stylistic variation is not obvious and in

no way impedes the reader.
The chapters on serials check-in, acquisi-

tions, cataloging, and interlibrary loan are par-
ticularly strong. Each uses a formula that is

easy to follow: the purpose and results of the
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programming that follows, the template for
the record type, creating records, using
records, record examples, and programming
reports and other output products. Readers of
this handbook will find suggested templates
and the step-by-step program instructions to

be especially valuable.
The chapters on exporting and importing

files and on office management also contain a

great deal of helpful information and pro-
gramming instructions. The authors describe,
in just enough detail, importing ASCII,
spreadsheet, and other database files. Be-
cause askSam is so easy to use, they also sug-
gest ways to use askSam for entering data and
then converting and exporting the data in
another format. AskSam can also manage in-

voices, create budget reports, manage mailing
lists, and create labels and cards by following
the authors' programming instructions.

The last chapter, among other things, de-
scribes the askSam electronic bulletin board,
to which askSam users may subscribe. The
authors have thoughtfully made all the pro-
grams described in their handbook available
in a single file from the bulletin board. An

appendix lists all files available from the bul-
letin board as of March 1991.

Even without an index, Automating the
Library with askSam would be a valuable
handbook. Its excellent index, which includes
proper names, general terms, and specific
terms, however, makes it a superlative ex-

ample of the practical "how-to" guide.—
Stephen Marine, University ofCincinnati Li-
braries. ■ ■

Woodsworth, Anne, with the assistance
of Thomas B. Wall. Library Coopera-
tion and Networks: A Basic Reader. New
York: Neal-Schuman, 1991. 208p. $39.95
(ISBN 1-55570-088-8).

This work deals broadly with most aspects of
current interlibrary cooperation and includes
some historical background. The impact of
technological developments on the formation
and functioning of library networks is a major
theme, but there is as much emphasis on the

sociology and politics of the movement.

Woodsworth first gives a useful definition
of a network as "a formal organization com-

posed of member libraries that have some

shared goal or goals, and that realize the

goal(s) in part through reliance on computing
and telecommunications techniques." Auto-
mation is clearly a powerful means to achieve
an ancient professional end.

A second chapter covers the growth of

library cooperation with special attention to

OCLC, Reasearch Libraries Group, UTLAS,
and WLN. Chapters follow on types of

cooperation, technology to realize it, motiva-
tions, governance, cost/benefit, management,
government support, and achieve-
ments/failures.

The book does a service to researchers,
neophytes, and decision makers. For the re-

searcher, it is an excellent summary of the
current state of library cooperation. It does
not attempt much detailed description, but
includes chapter bibliographies and a full bib-

liography at the end for those desiring it. The
author also points out areas requiring further
research, for example, the lack of adequate
documentation on networks using local auto-
mated systems, or problems in evaluating
costs against the benefits of cooperation.

The wide-ranging treatment of coopera-
tion and the historical introduction give the

beginning student a good introduction to the

subject. At the end of each chapter are "sug-
gestions for discussion," evidence of the edu-
cator s concern for reinforcing student learn-
ing.

But the book is probably most useful to the
library administrator weighing the economics
of joining or remaining in a network. There is

no case study ofcost/benefit, but considerable
text is devoted to the possible pitfalls and
rewards for each kind of library. In this, the
economics of automation has an important
role to play. Some small consortia have been

wiped out by rapid advances of technology
which by comparison made locally developed
systems prohibitively expensive to maintain.
But the major point Woodsworth brings out is
that after twenty-five years of technological
advances, a large number of small libraries do
not participate in regional networks, and this
for mostly economic reasons.

In the 1970s, major economies of scale in
technical processing were achieved by the

bibliographic utilities. In the 1980s, the local
automated systems came into the networking
picture by offering local systems that facili-
tated cooperation in a wider range ofservices.
Both of these developments seem to have run
their course without being able to bring prices
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to the level of the little guy. The author does
not say so directly, but small library automa-
tion seems to be taking place on a purely local
level using CD-ROM and PC-based systems.
It can't use the more expensive technologies
needed for resource sharing.

Clearly most librarians want interinstitu-
tional cooperation. The successes documented
here are testimony to their loyalty to biblio-
graphic ideals such as the national union cat-

alog. The challenges facing automation for the
nineties are less technological than economic
and political. What must be done to make the
benefits of library cooperation available to all?
We have heard some very similar questions in
the areas of health care and housing. Wood-
sworth contributes importantly to the discus-
sion from the library cooperation perspec-
tive.—Thomas P. McGinn, Wayne State

University. ■ ■

Software Reviews

Lesko, Matthew. Lesko's Info-Power. Ed. by
Andrew Naprawa. Kensington, Md.: In-
formation USA, Inc., 1990. l,085p. $33.95
plus $5 P&H. Diskette version, $59.95.
Available from Infobusiness Inc., 887 S.
Orem Blvd., Suite B, Orem, UT 84058-
5009.

Matthew Lesko's newest "how-to-find-out"
book, Lesko's Info-Power, is a massive com-

pendium of information sources. Most of
them are in the federal government, though
there are a number of listings by state of
sources in housing, education, the arts, travel,
banking, and the like. The entries all provide
an address and phone number. The topics
cover virtually every imaginable subject.

Lesko's primary focus is not on printed
sources, but on phone numbers to call of

people who are likely to have the information

you want. His first rule is that there is a

government expert on whatever you are look-

ing for. His second rule is that it will take you,
on an average, seven phone calls to find that

person. He also provides a useful list ofpoint-
ers and courtesy tips that will improve your
odds of reaching the right person and getting
the information you want.

The book is primarily addressed to infor-
mation brokers and end users. It is difficult to

imagine a public or academic reference librar-
ian making seven phone calls and conducting

a lengthy interview to answer a patron's query.
The volume would, however, be useful in a

reference collection as a source to which pa-
trons could be directed so they could make
their own phone calls.

The substance of the volume is contained
in some thirty-odd chapters ranging from
"Consumer Power" through "Vacations and
Business Travel" and "International Trade" to
"Government Databases and Bulletin
Boards." Each chapter is broken into subdivi-
sions, which naturally are different from chap-
ter to chapter. Within subdivisions, the in-
dividual entries are arranged alphabetically by
a kind of "catchword" title. Sometimes the
titles are derived from the name of the refer-
enced organization, sometimes from its func-
tion, and sometimes from other sources. This
leads to some curious headings, such as

"Largest Defense Contractors" and "Free
Boat Inspections." Fortunately, most subdivi-
sions are sufficiently small that it is easy to

browse through the entire listing.
A particular entry may be repeated, logi-

cally enough, in different chapters or subdivi-
sions to which it is relevant. Sometimes,
however, there seems no logical reason for

repetition. For example, on page 573 there is
an entry for "Mine Map Repositories." Three
entries later, the identical heading and identi-
cal text appear again. Similarly, in the same

column, "Mine Companies and Property
Ownership Maps" appears. Two entries

further down the column, the heading "Mine
Maps" appears, followed by the identical de-

scriptive text.

One extraordinarily valuable chapter in
the book hides under the name "Current
Events and Homework." It consists of an

index, over one hundred pages long, to Con-

gressional Research Service reports. As Lesko
points out, it is necessary to contact your con-
gressperson or senator to get these, and of
course, his listing is out of date. However,
since CRS reports are vrrtually inaccessible

through other means, the chapter is useful.
The final chapter is meant to short-cut the

"seven phone calls" rule of thumb mentioned
earlier. Eight thousand names and numbers
of experts are listed, ranging from Ed Taylor,
knowledgeable about ABS Resins, to Gail

Burns, who knows all about Zoris.
The diskette version of the text is dis-

tributed in compressed format on four 360KB
diskettes, which presented the first problem
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in using it. There is no indication anywhere on
the package or in the modest documentation
of how much disk space the text will require
when expanded. The first attempt at loading
it resulted an "Insufficient Disk Space" mes-
sage after about twenty minutes of unpacking.
Producers of such massive files should indi-
cate the amount ofdisk space required in their
list of system requirements. The search en-

gine accompanying the disks is a run-time
version of Infobase, a retrieval system
developed by Infobusiness. In some ways,
searching is simple, but in others, very
mystifying.

The system allows all the usual Boolean

operations, which can be nested. The expres-
sions can be quite complex. The search

process is presented in an interesting way. If
you type in the query drug abuse programs,
the following appears immediately below
what you've typed:

drug 480 &—184—|
abuse 254 1 &—75

programs 1634-
This immediately lets you know the num-

ber of occurrences for each of your search
terms, and the results after each Boolean
operation (all "and" in this example). You can

search for exact phrase matches as well. Ifyou
search on "drug abuse programs," including
the quotation marks, you will get only seven

hits, rather than the seventy-five shown
above, since the former includes ail refer-
ences in which the three words appear in any
order in a particular relerence. Once a search
is complete, pressing the space bar brings the
references on the screen. You can then scan,

print, or save them to disk.
However, navigating around Infobase is

not so simple. The detailed "Help" promised
at the bottom of the screen often is not there.
Sometimes you can go back and forth by using
the escape key, sometimes by using the grey
plus/minus keys, sometimes by using Enter.
There seems to be no consistency. In addition,
it appears that Infobase is designed to per-
form many more functions than this product
uses. In the tutorial and in the modest docu-
mentation, considerable space is devoted to

hypertext-like links. However, none is used in
the disk version of Leskos book. In a recent

article, Walt Crawford at RLG referred to

what he called the "mutter test"—how long
after starting to use a new computer interface
does it take for you to begin muttering under

your breath. In my case, the Infobase failed
the mutter test in under two minutes.

Infobase does full-text indexing. This
means that every building number, depart-
ment number, and zip code in those thou-
sands of addresses is indexed. This seems ex-

cessive. Infobase also has a feature called

"Groups," which are predefined collections of
references relating to a given topic. These
have been established by the data compilers
and are not changeable by the user—or if they
are, I was unable to figure out how.

This book plus data arrangement also il-
lustrates the fact that just converting printed
text to electronic text is not always best. The

unnecessary duplication of entries noted ear-

lier in this review is compounded by comput-
erization. When searching, duplicate entries
will be retrieved from all the sections of the
book. What was reasonable duplication in

widely different chapters now becomes re-

dundant.
I would recommend the book itself for

most general reference collections. The soft-
ware version will require some practice in

getting used to. Unless you plan to use the
disk version extensively, it is probably not

worthwhile climbing Infobase's learning
curve.—Allan Pratt, American Graduate
School of International Management, Glen-
dale, Arizona. ■ ■
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Other Recent Receipts
Listed here are books and other publications
receivedfor review that are ofpotential inter-
est to LITA members. Some of these materials
may be reviewed in later issues o/ITAL.

Automating School Library Catalogs: A Reader.
Ed. by Catherine Murphy. Englevvood, Colo.: Li-
braries Unlimited, 1992.21 lp. $27 (ISBN 0-87287-
771-X).

Dewey, Patrick R. 202+ Software Packages to

Use in Your Library: Descriptions, Evaluations,
and Practical Advice. Chicago, IL: American Li-

brary Assn., 1992. 190p. paper, $27.50; ALA mem-

bers $24.75 (ISBN 0-8389-0582-X) (ALA Order
Code 0582-X-0010).

Ensor, Pat. CD-ROM Research Collections: An
Evaluative Guide to Bibliographic and Full-Text
CD-ROM Databases. Westport, Conn.: Meckler,
1991. 302p. $55 (ISBN 0-88736-779-8).

Ferl, Terry Ellen, and Larry Millsap. Subject
Cataloging: A How-To-Do It Workbook. New York:
Neal-Schuman, 1991. 92p. paper, $35 (ISBN 1-

55570-099-3).
Glazier, Jack D., and Ronald R. Powell. Quali-

tative Research in Information Management. Eng-
lewood, Colo.: Libraries Unlimited, 1992. 238p.
$35 (ISBN 0-87287-806-6).

Kranch, Douglas A. Automated Media Mangage-
ment Systems. New York: Neal-Schuman, 1991.

282p. paper, $45 (ISBN 1-55570-091-8).
Library LANs: Case Studies in Practice and

Application. Ed. by Marshall Breeding. Westport,
Conn.: Meckler, 1992. 403p. $42.50 (ISBN 0-

88736-786-0).
Machalow, Robert. 101 Uses ofLotus in Librar-

ies. Westport, Conn.: Meckler, 1992. 350p. $42.50
(ISBN 0-88736-791-7).

Managing Technical Services in the '90s. Ed. by
Drew Racine. New York: Haworth, 1991. 150p.
$22.95 (ISBN 1-56024-166-7).

Mandelbaum, Jane B. Small Project Automa-
tion for Libraries and Information Centers. West-

port. Conn.: Meckler, 1992. 34lp. $42.50 (ISBN
0-88736-731-3).

Morris, Leslie R., and Sandra Chass Morris.

Interlibrary Loan Policies Directory. Fourth Edi-
tion. New York: Neal-Schuman, 1991. 75p. paper,
$99 (ISBN 1-55570-090-X).

Operations Research for Libraries and Infor-
motion Agencies: Techniquesfor the Evaluation of
Management Decision Alternatives. Ed. by Donald
H. Draft and Bert R. Boyse. San Diego, Calif.: Aca-
demie, 1991. 193p. $49.95 (ISBN 0-12-424520-X).

Opportunities for Reference Services: The

Bright Side ofReference Services in the 1990s. Ed.

by Bill Katz. New York: Haworth, 1991. 213p.
$29.95 (ISBN 1-56024-137-3) (also published as

The Reference Librarian, no.33, 1991).
Optical Publishing Directory: 1991-1992 Edi-

tion: The World ofCD-ROM Productsfor Informa-
tion Seekers. Fourth Edition. Ed. by James H. Shel-
don and Joseph A. Webb. Medford, N.J.: Learned
Information, 1991. 293p. paper, $59 (ISBN 0-
938734-54).

Schuyler, Michael. Dial In 1992: An Annual
Guide to Online Public Access Catalogs. Westport,
Conn.: Meckler, 1992. 282p. paper, $55 (ISBN 0-

88736-808-5).
Staff Development: A Practical Guide. Second

Edition. Ed. by Anne Grodzins Lipowand Deborah
A. Carver. Chicago: American Library Assn., 1991.
104p. paper, $25 (ALA Order Code .3402-1-0010-
0); ALA members $22.50 (ISBN 0-8389-3402-1).

Symposium of Law Publishers. Ed. by Thomas
A. Woxland. New York: Haworth, 1991. 166p.
$29.95 (ISBN 1-56024-229-9) (also published as

Legal Reference Services Quarterly, v. 11, nos. 3/4,
1991).

Westin, Alan F., and Anne L. Finger. Using the
Public Library in the Computer Age: Present Pat-
terns, Future Possibilities. Chicago: American Li-

brary Assn., 1991. 70p. paper, $16.50; ALA mem-

bers $14.85. (ISBN 0-8389-0565-X).
Williams, Brian. Directory ofComputerConfer-

encing in Libraries. Westport, Conn.: Meckler,
1992. 429p. $59 (ISBN 0-88736-771-2). ■ ■
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• Powerful searching/Full authority control
• Dial-up, leased line, Internet access
. Online LC NAF/SAF File
• Full-feature ILL and Acquisitions Systems
• MARC record download to local systems

✓ LaserCaf CD-ROM Catalog:
• 3.8 million MARC records
• Catalog cards, labels, bibliographies
• Powerful searching, MARC record download
• Original cataloging/retrospective conversion

✓ LaaerPac™ CD-ROM Catalogs:
• Public access catalogs with cross references

Ask us about the new
WLN Easy Access systeml

Fordatabasepreparation
andauthority control

✓ WLN MARC Record Service (MARS)™:
• Database upgrade/preparation
• Duplicate deletion/record merging
• Item record conversion
• Smart bar code number generation

✓ Authority control:
. LC NAF/SAF or NLM MeSH matching
• Heading upgrade
• Manual review
• Output of USMARC authority records

✓ Retrospective conversion:
• Shelflist conversion
• Non-MARC to MARC conversion

✓ Output products:
• MARC tapes, CD-ROM catalogs

Forcollection assessment
services

✓ WLN Conspectus Service:
• ALA-approved, nationally-recognized
collection assessment method

• Dewey and LC collection assessment
• WLN Collection Assessment Software
for building assessment databases

✓ WLN Collection Analysis Reports:
• Collection analysis by Conspectus
subject, date ranges, languages

✓ WLN BCL3 Service:
• Collection comparison against the 3rd
edition of Books for College Libraries

• Miss, match, and close match reports
by BCL3 number order or Conspectus
subject categories

Ask us about the new release
of the WLN Conspectus Software!

Comprehensive. High quality. Flexible. Affordable. That's what librarians are saying about WLN.

Isn't it time you put WLN products and services to work for you?
WLN, P.O. Box 3888, Lacey, WA 98503-0888 1 -800-DIALWLN (206) 923-4000 FAX (206) 923-4009

tuln ... see us at LITA in Denver, Booth 212


