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91

Preparing for the
Use of Classification
in Online Cataloging Systems
and in Online Catalogs

Pauline A. Cochrane and Karen Markey

INTRODUCTION
Not all aspects of the cataloging process

have been aided by computer-based sys-
terns since their introduction in the middle
1960s. While recent computer-based sys-
tern developments have accelerated the im-
portance of files for bibliographic records
and related files for name and subject au-
thority records, there has been, unfortu-
nately, little parallel effort to automate the
file of classification schedules that controls
the shelf arrangement of library material
and that may help to improve subject access
online. The Library of Congress Classifica-
tion (LCC) and Dewey Decimal Classifica-
tion (DDC) schedules can provide the ar-

rangement of catalog records in shelflist
order as well as an outline of knowledge for
browsing that is more systematic and logi-
cal than an alphabetical list of subject
headings. 1

-
2 If properly exhibited online,

these systematic arrangements may be-
come very useful displays for the informa-
tion seeker.
For purposes of discussion, we assume

that someday there will be machine-
readable versions of the Library of Con-

gress Classification (LCC) and Dewey Dec-
imal Classification (DDC) available to

librarians, which they will use for many
purposes. We believe the presumption that
this will not happen eventually is false.
There are precedents for such a file being

made available as the following discussion
reveals.
The Universal Decimal Classification

(UDC) was put into machine-readable
form almost in its entirety in the mid-1960s.
Some European libraries use abridgments
of this file for printing their classified cata-

logs, and a research team used this file in
one of the first online catalog/retrieval sys-
terns that predated DIALOG. 35
In 1979, the nineteenth edition of the

printed Dewey Decimal Classification
(DDC) was produced by computerized
photocomposition. The print tapes of this
edition are being converted presently into a

format that will facilitate editorial man-
agement of this edition and publication of
future editions through an online editorial
support system.
Selected portions of this machine-

readable file of DDC Schedules and Rela-
tive Index are the object of a research proj-
ect begun in 1984 by the OCLC Office of
Research and supported by Forest Press
(publisher of DDC), the Council on Li-
brary Resources, and OCLC. The Dewey
Decimal Classification (DDC) Online Proj-
ect team has taken a machine-readable file
of records from selected portions of the
DDC Schedules and Relative Index to ere-

ate an online searcher's tool for subject ac-
cess, browsing, and display in an online
catalog with the bibliographic records of

Pauline A. Cochrane is professor, School of Information Studies, Syracuse University, and Karen

Markey is research scientist, Office of Research, Online Computer Library Center (OCLC).
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four different libraries. Even after this

project demonstrates the utility of a classifi-
cation system in an online catalog, there is

still the question of how library classifica-
tion schedule and index record files should
be constructed to maximize their multiple
use. Their use could eventually go far be-

yond photocomposition and shelf control to
include more online displays.

LIBRARY
CLASSIFICATION AND

AUTOMATION, 1940-84

The application of automation to library
classification schemes dates back to the late
1940s, when punched card equipment was
used to express and sort Universal Decimal
Classification numbers.'1 Freeman and

Rigby8
'
9 summarized early experiments

with computers and classification that pre-
date online bibliographic retrieval systems.
These early experiments were preoccupied
with the difficulties of expressing and ma-

nipulating notations constructed from clas-
sification schemes with the available tech-
nology.

1 "

By 1964, the information community en-
visioned the following applications of com-
puters to classification: 11

1. concept groupings for vocabulary control;
2. control and display of classification sched-

ules in one or more languages;
3. systematic listings of titles and abstracts;
4. classified arrangements of bibliographies

and indexes;
5. concept matching in systems for selective

dissemination of information.

The first online bibliographic searching
system in which a classification scheme was
used for subject access and browsing was

demonstrated in 1967-68 by Freeman and
Atherton. 12 '

13 The researchers created a file
of numbers for nuclear science and the
English-language descriptions represented
by these UDC numbers. Cross-references
and scope notes from the schedules formed
part of the record. They also loaded a bib-
liographic file where these UDC numbers
appeared as part of the index record for
bibliographic items. For searching and re-

trieval, an interactive, command-driven
system called AUDACIOUS was used. 14

(It
was based on early versions of NASA/Re-

con.) Users entered search arguments ex-

pressed as an English-language term or

phrase or as a UDC number; Boolean oper-
ators were available for use. AUDACIOUS
users could even display portions of UDC
schedules. Figure 1 presents online displays
illustrating the search scenario in AUDA-
CIOUS.
The results of the AUDACIOUS experi-

ments with the UDC led Freeman and
Atherton to conclude that the UDC could
be used as the indexing language in a mech-
anized system and that their success with
the UDC might be generalized to other

tools, such as the Dewey Decimal and Li-

brary of Congress Classifications.
11

There are other experiments with com-

puters and classification, 16
'
17 but they

were narrower in scope than the
AUDACIOUS/UDC project of Freeman
and Atherton. To teach library school stu-
dents about automation, Atherton and Tes-
sier

ls implemented a computer-based re-

trieval system in which the index to the Z
schedule of the Library of Congress was

converted into a KWIC (keyword-in-
context) index and made searchable in the
retrieval system. Using computer-assisted
techniques, Olson

1 produced and pub-
lished a fifteen-volume set of alphabetical
and classified indexes to the indexes of the

Library of Congress Classification (LCC)
schedules. Olson employed student assis-

tants at Mankato State University to input
indexes of the LCC schedules from which
were produced an alphabetically arranged,
geographical name index, a subject
keyword-in-context index, a biographical
subject index, an author index, and a classi-
fied index to persons. This file has not been
used as an online searching tool, but it may
have some use even though it is now some-

what out-of-date.
The Computing Reviews classification

was organized into browsing displays by
Fox and Palay

"

in the BROWSE system,
which is used by library patrons to search
the Carnegie-Mellon University Computer
Science Department library collection. The
BROWSE system is menu-based and uti-

lizes the tree structure of the Computing
Reviews' classification as the framework
for the menu-based approach. BROWSE
does not allow users to access the specific
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Source: Robert R. Freeman and Pauline Atherton, "File Organization and Search Strategy Using the Universal Deci-
mal Classification in Mechanized Reference Retrieval Systems," in Mechanized Information Storage, Retrieval, and
Dissemination; Proceedings of the FIDIFIP Joint Conference, ed. Kjell Samuelson (Amsterdam: North-Holland
Publishing Co., 1968), p. 146. Explanation added by Cochrane and Markey.

Fig. 1. UDC as an Online Browsing Tool for Subject Access.

Online Search Explanation

> Radioactivity
RADIOACTIVITY 539.16
RADIOACTIVITY IN THE ATMOSPHERE 551.510.7
RADIOACTIVITY IN THE EARTH 550.378
RADIOACTIVITY IN OCEANS AND SEAS 551.46:539.16
RADIOACTIVITY IN RIVERS 551.48:539.16
RADIOACTIVITY STANDARDS 539.16.081

>551.510.7

The user inputs Radioactivity.
The system responds with lines

from the UDC schedule where
the term Radioactivity appears.

The user is interested in Radio-

activity in the Atmosphere and

inputs its number.

551.51 STRUCTURE, MECHANICS, AND THERMO-
DYNAMICS OF THE ATMOSPHERE

551.510.3 PHYSICAL PROPERTIES OF THE
ATMOSPHERE

551.510.4 COMPOSITION OF THE ATMOSPHERE
551.510.5 GENERAL STRUCTURE OF THE ATMOSPHERE
551.510.7 RADIOACTIVITY IN THE ATMOSPHERE
551.510.71 NATURAL RADIOACTIVITY
551.510.72 ARTIFICIAL RADIOACTIVITY
551.510.721 RADIOACTIVE FALL-OUT Cf. 614.73,

628.511

The system response is a list of
linesfrom the UDC schedules in
the neighborhood of that UDC
number, 551.510.7, thereby
showing some of the hierarchy.

Confer (cf.) notes suggest alter-
nate placement of this concept.

part of the classification in which they are

most interested. Rather, users have to

travel from the most general parts of the
classification to the most specific to arrive
at the classification area of interest, treat-
ing hierarchy as a strict network path. Gel-
ler and Lesk's21

experimental menu-based
retrieval system at Bell Labs requires users

to travel from the most general parts of a
classification scheme to the most specific
subjects instead of allowing users to go di-

rectly to the subjects of interest. Also, the
Bell Labs' experimental menu-based sys-
tern employs Library of Congress subject
headings to represent captions from the
DDC schedules.

Besides research efforts with experimen-
tal or prototype systems, classification in an

online retrieval environment has been dis-
cussed in published articles. As early as

1968, Richmond enumerated three ap-
proaches to the application of computers to
classification in libraries. The most inter-

esting approach, in view of the proposed re-
search, is the compilation of a thesaurus

from classification schedules, indexes, and
subject headings." Writing six years later,
Richmond23

emphasized that LC classifica-
tion descriptions and indexes would be
valuable if converted to machine-readable
form, augmented to MARC records, and
indexed and/or compiled into a super-
thesaurus. The results of the Subject Access
Project"

1 also underlined the critical need to
augment subject access to libraries' biblio-
graphic records.

As libraries began to plan for online pub-
lie access catalogs, interest in the findings of
traditional library catalog use studies was

renewed. When reviewing studies of tradi-
tional catalog use in relation to the online
catalog, Atherton"' demonstrated that
findings of catalog use studies had gone un-
heeded, and she admonished librarians not
to ignore these findings when designing on-
line catalogs. Realizing the growing impor-
tance of subject access in online catalogs,
she suggested in 1978 that "classification
schemes used in libraries can provide sub-
ject access in online catalogs, and the words
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in the classification schedule captions may
provide the free or natural text needed for

greater access to topics in the contextual ar-
eas of the schedule, thereby providing a

browsing feature in online catalogs."
2 '

After a hiatus of several years, interest
was renewed in the application of com-

puters to library classification in early 1981
because of the availability of online re-

trieval systems to library patrons. Many
published articles appeared, and major
conferences were devoted to classification
in the online environment. Up to this time,
access to online retrieval systems was

chiefly the realm of library staff, who ques-
tioned patrons about their topics and per-
formed the online searches for them.

Svenonius2,

suggested that classification
could be used in an online environment to
facilitate bookshelf browsing. Williamson"*
predicted that classification would assume

a new and important role in the informa-
tion environment of the future, especially
as a browsing device in online catalogs.
Mandel,"

3
concerned about the need to im-

prove subject access to libraries' book col-
lections, suggested that LCC schedule cap-
tions be added to MARC records. Her
suggestion is similar to the idea in Rich-
mond's 1974 article. 3" Gorman" also noted
that the computer will have great value for
library classification schemes. Describing a

subject retrieval function for OCLC's On-
line Union Catalog, Mischo32 considered an

enhancement that would add LC classifi-
cation schedule terms to subject authority
records by matching LC classification
numbers (in 053 fields of subject authority
records) to the LC classification schedules.
Hildreth recommended the provision of
automatic linkages between subject head-
ings and class numbers of retrieved items in
online catalog searches to assist searchers in
online catalog browsing activities. Hill34

warned that classification access in online
catalogs must consider past and present
classification practices in libraries. She
highlighted the problems of staff shortages
and classification numbers, problems that
could impede access in online catalogs.
Council on Library Resources-sponsored
research projects, position papers, and pro-
ceedings of invitational conferences have
helped to stimulate interest in online access

to classification schedules and index en-

tries.
Conclusions from the CLR-sponsored

Online Catalog Projects
35 3 underlined the

critical need for improved subject access to
libraries' online databases. Online catalog
users surveyed in the projects ranked the

"ability to view a list of related subjects"
first among improvements to online cata-

logs. 38 -
39 Many systems designers have as-

sumed that they could provide this search

capability by allowing online catalog
searchers to peruse the Library of Congress
Subject Headings (LCSH) online, since this
would enable searchers to check related,
coordinate, or more specific terms. How-

ever, comprehensive review of LCSH criti-
cism concludes that LCSH leads searchers
out of the subject, not into it.

4 " The weak-
nesses of LCSH's syndetic structure (the re-

lationship between headings) are well doc-
umented. Some have suggested that the

implementation of a classification schedule
online might provide library users with the

ability to view a list of subjects related to

their search topic conceptually, since this is

what library users have been doing all

along when they browse at the bookshelf.
The CLR-supported position paper Sub-

ject Access in the Online Catalog by Man-
del42 recommended development of a "pro-
gram to add to MARC records the

appropriate terms from the LC classifica-
tion schedules whenever certain class num-
bers appeared in the record" to enhance

subject access to libraries' bibliographic
records. Response to Mandel's paper and
preliminary results regarding subject access
from the CLR-sponsored Online Catalog
Projects inspired CLR to sponsor a June
1982 invitational meeting of library re-

searchers, practitioners, and policy-makers
to identify long- and short-term recom-

mendations to improve subject access to

bibliographic databases. One short-term is-

sue/project was to "encourage Forest Press
to authorize the design of a machine-
readable format for the Dewey Decimal
Classification . . . and to distribute, with
periodical updates, for search and display
only, the resulting database." 13 One long-
term issue/project was to establish the util-

ity of the Library of Congress Classification
"in machine-readable form for users of on-
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line public access catalogs and cata-
i »44

logers.
The growth of online public access cata-

logs in libraries, their acceptance by library
patrons, and the need for enhanced subject
access to MARC records provided the impe-
tus to rekindle interest in computerized li-

brary classification by 1984. The timing for
a research effort into online classification
was favorable in view of the interest and

curiosity expressed by library researchers,
theoreticians, and practitioners in very re-

cent published literature. CLR, in restrict-

ing the first research it funded in this area to
the Dewey Decimal Classification, was in-
fluenced by the availability of the DDC in

machine-readable form/'
Knowledge that some existing online cat-

alogs were providing classification number
access and shelflist browsing capabilities
pointed to some rudimentary developments
in this area. The CLR research enhances
and expands on that online capability.

CLASSIFICATION NUMBER
ACCESS IN EXISTING
ONLINE CATALOGS

Libraries' bibliographic records in online
catalogs typically contain classification
numbers like LCC and DDC. A number of
online catalogs have incorporated class
number searching as a mode of subject ac-
cess. Although the actual search routines
for class number searching differ from sys-
tern to system, they all do something similar
to searching the DDC number on BLAISE

(the bibliographic retrieval system of the
British Library): they search the inverted
file of class numbers in the bibliographic
database (the cataloging records) and re-

trieve all the books with the particular call
or class number. The major drawback of
this approach is that searchers are required
to know the exact class number that repre-
sents their search topic. What they view as

a result is a series of slightly related book ti-

ties, not a systematic outline of their sub-

ject. If they could search the text of classifi-
cation schedules (as they could in the
AUDACIOUS system of 1968), the text ac-

companying the class number would ex-

plain how broadly or narrowly the subject
was covered by the class outline. Thus, the
searcher could then match the topic with

the terminology of the classification.
Figure 2 is an example of an online

searching feature of LCS (Library Control
System, the online catalog of the Ohio State
University Libraries) that allows users to

browse the shelflist. Users enter an LC class
number that they have previously identi-
fied as relevant to their interest and retrieve
a list of class number and titles in shelflist
order matching or nearly matching the in-

put call number. Users can browse forward
and backward in this display." While sys-
terns designers have implemented call
number or shelflist searching in many
ways, each requires the searcher to know
the exact class number of interest.
The approach to classification number

searching in LCS is one of five approaches
summarized in table 1. The ways in which
online catalog systems designers have im-

plemented each of the five typical ap-
proaches to classification number search-

ing identified in table 1 have serious flaws.
In all five approaches, the display of re-
trieved items is seldom in shelflist order.
Online catalog designers must make a spe-
cial effort to ensure that display of items re-
trieved in class number searches are in
shelflist order instead of the collating se-

quence of the online catalog's hardware.

Library staff using the online catalog to

classify books or to facilitate shelflisting
tasks have openly expressed their displea-
sure with such displays, since they are not

very helpful during the course of their daily
classifying and shelflisting efforts.

4

In the first three approaches to classifica-
tion number searching, online catalog users

do not know the subject matter of items re-
trieved by the entered class number until
the records are displayed. The LCS ap-
proach to class number searching (see fig-
ure 2) overcomes this drawback. It lists call
numbers in shelflist order and accompanies
listed call numbers with title information
(i.e., bibliographic information that often
indicates the subject matter of the item).
A review of the features of forty-two ex-

isting online catalogs
4* >: reveals that almost

three-quarters of these catalogs provided
classification or call number access. How-
ever, this figure is somewhat inflated be-
cause call number searching in a number of
online catalogs is associated with finding
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Table 1. Five Approaches to Class Number

Searching in Existing Online Catalogs
User Enters System Response User Option
1. Class Number Number of items retrieved that exactly

match user-entered class number

2. Class Number Number of items beginning with
user-entered class number (implicit
truncation)

3. Class Number List of corresponding class numbers in
system usually in machine collating
order (with or without number of
retrievals)

4. Class Number List of class numbers and brief
bibliographic record

5. Call Number Bibliographic record bearing call
number entered and circulation
information

Display Bibliographic Records

Display Bibliographic Records

Select line in list to get display of
bibliographic records

Browse forward and/or backward or

select line in list to display
bibliographic records

(Rarely) message indicating how to
decode listed circulation information

out the circulation status of an item, i.e.,
the fifth approach described in table 1.
Let us repeat the major drawback to call

or classification number searching in all ex-
isting online catalogs: the searcher must
know the subject matter represented by a

particular call or class number to effec-
tively use such number searching. The
strategy employed by the LCS searcher in
figure 2 is exemplary in this regard, for the
searcher has first identified a class number
relevant to his search query by entering the
assigned subject heading "Riots—United
States" and culling the class number from a

displayed bibliographic record for subse-
quent entry into the online catalog. How-
ever, few online catalog users use or know
how to use such a strategy. In fact, call or
class number access points are the least fre-
quent types of access points entered into on-
line catalogs and amount to less than 10
percent of access points entered into online
catalogs as determined by transaction log
analysis. 53 -

54 Considering that subject access
points (i.e., in the form of user-entered pre-
coordinated subject headings and/or key-
words) represented the majority of access
points entered into online catalogs,

55 call
and class number searching could hold a

great potential for improving online cata-

log users' subject searching experiences and
providing possibilities for subject search
strategies not feasible through the alpha-
betical approach of subject headings and/

or keywords presently supported by online
catalogs. But the method needs improving
if users are to adopt it, and one way to im-

prove it is to permit access to the meaning of
those numbers.

FUNCTIONS OF
CLASSIFICATION RECORDS
IN ONLINE CATALOGING

SYSTEMS AND IN
ONLINE CATALOGS

There are several functional areas of li-

brary work that can be served when classi-
fication information is available in

machine-readable form. For the editor of a
classification, the most obvious functions of
a machine-readable classification file and
online editing systems are to maintain,
edit, update, and produce the classification
in a variety of forms including print, micro-
graphic, and online. The editor would be
able to see all changes, either approved or

waiting approval. There could be a timely
distribution of these updates by the pub-
Ushers of the classifications, so that printed,
micrographic, and machine-readable ver-

sions of the classification could be distrib-
uted.
For library technical services staff per-

forming classificatory tasks, the machine-
readable files of their library classification
could be accessed through a centralized
cataloging subsystem of the type offered by
OCLC, RLIN, or WLN. Library staff
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would then have up-to-date schedules and
the classification practice expressed by mil-
lions of catalog records. Shelflisting could
also be facilitated.
When library systems staff or turnkey

vendors integrate the library classification
file into an online catalog, they could pro-
duce from the classification file a tailored
version of the library classification that fol-
lows that library's practice. Libraries in-

corporating a classification scheme into the

subject searching capabilities of their on-

line catalog should consider using the infor-
mation provided in relocation and discon-
tinued notes for reclassifying their
collection through a global update feature
of the kind employed in online catalogs' lo-
cal subject authority function.
In the DDC Online Project mentioned

above, bibliographic records were en-

hanced with captions from the DDC
Schedules and Relative Index entries. Cap-
tions were entered into a field entitled

"Dewey Subject" in bibliographic records,
displayed in full record displays in subject
searches, and processed into various search-
able subject indexes in the experimental on-
line catalog. DDC Relative Index entries

were not displayed in bibliographic records
but were processed into various subject in-
dexes. Fields from the DDC Schedules that
contained subject-rich information (i.e.,
"class here" note, example note, scope note,
and "including" note) were processed into

subject indexes and displayed in screens of

captions from the classification schedules.
Fields that contained relocation
information—i.e., relocation note, discon-
tinued note, standard subdivisions excep-
tion note, and optional provisions note—

were also displayed in screens of captions
from the classification schedules and
treated like see references to alert users to

another (or other) class number(s) where

they would find additional material. Other
fields from the original DDC Schedules
were discarded because they were not con-

sidered useful to subject searchers of a li-

brary's online catalog.
For the online catalog user, library clas-

sification becomes a tool for subject access,
browsing, and display. In the DDC Online

Project, the classification records provided
the following benefits to subject searchers:

• Rrowsing capability to an exact loca-
tion or multiple locations in the DDC
Schedules (using captions) in response
to:

1. Subject keyword searches
2. Class number searches
3. Selection of an entry from the DDC

Relative Index contained in online
alphabetical lists of Relative Index
entries.

• Enriched subject description in biblio-
graphic records by the addition of clas-
sification captions that were processed
into searchable subject keyword in-
dexes to applicable bibliographic rec-

ords.
The DDC Relative Index records pro-

vided the following benefits to subject
searchers:
• Rrowsing capability to alphabetically
arranged Relative Index entries in re-

sponse to subject searches for directing
users to bibliographic records or rec-

ords in the classification file.
• Enhanced subject access to biblio-
graphic records by directing users to

bibliographic records when these rec-

ords' class numbers and the class num-
bers corresponding to Relative Index
entries matched.

The ways in which the CLR-funded
project fashioned the DDC into an online
users' tool for subject access, browsing, and
display are indicative of some but not all of
the possible functions of classification rec-

ords. An experiment with the LC Classifi-
cation online could demonstrate links be-
tween machine-readable LC Subject
Authority records bearing LC class num-

bers, and the LC class numbers in biblio-
graphic records. More than 30 percent of
the records in the present Subject Authority
file produced and distributed by LC have
at least one class number noted. For exam-
pie, the subject authority record for the LC
subject heading "Electric Machinery, Syn-
chronous" bears the class number TK 2731.
The Subject Cataloging Division of the Li-
brary of Congress is quick to emphasize
that the class numbers in the Subject Au-
thority file may not be accurate and up-to-
date, since there has been no concerted ef-
fort in recent years to maintain the
integrity of this information. If the subject
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heading was established in 1921 and never

revised, then the class number listed with it
in the Subject Authority file has not been
revised, even though a better number may
have been found to arrange the subject in a

classified sequence.
The present LC Subject Authority file

used for printing editions of LCSH may not
have up-to-date information to support a

correlation between a subject heading and
a class number that would agree with the
information in the bibliographic file. Some
may question whether this information
needs to be accurately correlated. The art
of classifying and subject cataloging is a

subjective process, and our files represent
the practices of too many hands to ever ex-

pect more than an approximate unifor-
mity. Others assert that the value of an
amalgamation of these various subject ac-
cess routes has a valuable use as a pointer—
not as pinpointers.
When users select a subject heading from

a retrieved bibliographic record or from a

list of subject headings, the online catalog
system can determine, as a computation,
what classification areas are common to the
greatest number of items bearing that cho-
sen subject heading. The user would see the
library classification displays with captions
and could retrieve additional items perti-
nent to the user's topic. In recent years, two
commercial publishers have tried correla-
tions between LCC and LCSH in an at-

tempt to provide libraries with new tools
for subject analysis, 56 -

57 but no one has used
these files online. The closest online ap-
proximation to such an operation of sug-
gesting classification areas common to the
majority of retrieved items has been imple-
mented in the University of Illinois' Online
Catalog, which suggests to the user subject
headings common to the majority of items
retrieved in a title keyword search.
Before classification schemes become

converted into and available in machine-
readable form, we should address several
questions including the following:
1. What are the purposes for which we

want to use such a file?
2. How should the record be structured to

facilitate those uses?
3. Should "better numbers" be included

in machine-readable subject authority
records?

4. What notes in the machine-readable
record need rewording to be more un-

derstandable to library patron users of
online catalogs?

5. How can the editing process be facili-
tated and improved by automated
techniques?

6. What if existing layout and typefont
style for printed schedules could be im-

proved? How would it be changed in
online displays?

7. What parts of schedules and auxiliary
table information are to be considered
useful in online prompts for novice
classifiers?

8. What notes or instructions in classifica-
tion schedules are considered essential
to classifiers? To library patrons?

9. How can we alter subfield coding of
classification numbers in bibliographic
records to facilitate the identification
of the source(s) of synthesized class
numbers?

10. Should the various subject access

mechanisms used in MARC biblio-

graphic records (subject headings,
class numbers [DDC and LCC]) be
linked in the various authority files and
online catalog files? If so, how?

SPECIFICATIONS FOR
RECORDS IN A

MACHINE-READABLE
LIBRARY CLASSIFICATION

AUTHORITY FILE

For purposes of constructing a file of
LCC and DDC number records, it will be
necessary to take into account the relation-

ship of a class number to the various opera-
tions, uses, users, and products associated
with it. It will not be enough to think of it as
a line on a page of a printed product enti-
tied, for example, "Library of Congress
Classification, Class T, TECHNOLOGY,
Fifth Edition, 1971."
Even within the context of a single prod-

uct, i.e., the printed classification sched-
ules, a class number record has several uses.
It will help form a line in the schedule; it
may contain the lines in the alphabetic in-
dex related to it; it may have a purpose in
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the Outline or Synopsis portions of the
schedule; and it should be traced to any
mention of it in a confer note (cf.) or see ref-
erence elsewhere in the file.
The class number has a caption in the

classification schedule that presents a set of
data elements with a self-organizing utility
(though it is now only a rough version of
what it could become in machine-readable
form). If manipulated properly, class num-
ber records with several data elements
could be used in an online mode for biblio-

graphic file segmentation and search out-

put sorting and as browsing aids for users.
These records and data elements might also
be useful in update and maintenance func-
tions across several bibliographic files and
indexes.
Table 2 lists a set of minimal data ele-

ments for records representing either the

Library of Congress or Dewey Decimal
Classification. In general, online displays
of the classification for use by library staff
or patrons could be composed of fields from
authority class number records.
The number of different notes that ap-

pear in classification schedules and auxil-

iary tables poses a separate problem for pre-
sentation online. Table 3 lists notes

occurring in the printed LCC and DDC
Schedules and auxiliary tables. Most notes

pertain to classifiers' activities, but other
notes (such as scope note, example note,
"including" note, and "class here" note)
provide additional subject information
about a particular class number or class
number range that would be valuable in an

information retrieval application. "Class

elsewhere," cross-reference, see also,
former heading, standard subdivisions ex-

ception, "discontinued," and relocation
notes provide useful information, often of a
historical nature, for identifying other ar-

ea(s) of the classification where books on a

topic are (or were) classified. Online classi-
fiers will need the information for building
classification numbers contained in the
schedules or tables in "add" notes, "arrange
alphabetically" notes, "successive Cutter"

notes, "standard subdivision table" notes,
"arrange alphabetically by Cutter as speci-
fied" notes, and "standard subdivision ze-

ros" notes. Besides these notes, there are a

variety of footnotes in schedules and tables
that explain how to add to the base number
from tables or schedules or how to exercise
an option to successive Cutter numbers.
The back-of-the-schedule index to indi-

vidual LCC schedules and the DDC Rela-
tive Index are specially composed index en-
tries. They may represent a classification
number or a range, and the index contains
various cross-references specially prepared.
There is some consulting of LCSH as the in-
dex entries are prepared, but no attempt is
made to achieve compatibility between in-
dex entries and LCSH headings used when
the class number is applied to classify a

book. The integration of all these subject
access vocabularies will be a formidable
task, if ever attempted. Whether each in-
dex entry is to form a separate record or be

incorporated as data elements of Schedule
records is a question that needs further ex-
ploration. For the present, we suggest here
a separate record format for classification
index records. Table 4 lists data fields and
subfields that would be needed in such in-
dex records.

NATURE OF THE DDC
AND LCC RECORD

AND FILE STRUCTURE

Unlike a bibliographic record file, a

name-authority file, or a subject-authority
file, a classification schedule file is a file of
nested records and requires a special de-
sign. The analyses, in the mid-1960s, of a
machine-readable file for the UDC58

-
59 and

later, in 1969, for the schedule of LCC
" led

to the conclusion that there was a need for
linking or nesting individual lines or seg-
ments of the classification schedule. Al-
though linear, the schedule has dimensions,
ranges, and divisions that must be accom-

modated if it is to be manipulated by the
computer.
Figure 3 is an example of this nesting or

linkage for the DDC number 621.3133 if a
unit record in the DDC is conceived of as a
classification number with a caption and
notes. Bars on the bar chart represent the
amount of the DDC Schedules linked
to that unit record because its classifi-
cation number, 621.3133, is subsumed
by other DDC records for various ranges
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Data Elements in DDC Records:

CLASS NUMBER/RANGE CLASS NUMBER CAPTION 600 RANGE FROM 600 TO 699

600-699 Technology (Applied Sciences) H

620-629 Engineering and Applied
Operations

621.0-621.9 Applied physics ■

621.30-621.39 Electromagnetic and related
branches of engineering

1

621.310-621.319 Generation, modification,
storage transmission of
electric power

1

621.313-621.317 Equipment for generation
and siodif ication

1

621.3130-621.3139 Generating machinery and

converters
1

621.3133 Alternating-current machinery .

600 610 620 630 640 650 660 670 680 690

Fig. 3. Nesting of the Record for the DDC Number 621.3133.

of the schedule, e.g., 620-629 or

621.310-621.319.

Nesting of the Dewey Decimal Classifi-
cation records can be done by automatic

procedures by manipulating DDC unit rec-

ords, i.e., class numbers with a caption and
notes, in multiples of ten from zero to nine.

In fact, this automatic manipulation has
been demonstrated in the CLR-supported
DDC Online Project when the experimen-
tal online catalog system responds to user-

entered keywords or class numbers with a

list of ten or fewer captions from the DDC
Schedules. For example, a user-entered
class number 621.31 results in the online

display of classification captions for the

range 621.30 to 621.39 shown in figure 4.

Automatic creation of such displays is

only possible because the DDC notation

usually expresses the broader, coordinate,
or narrower relationships among class
numbers. Wajenberg

81

suggests encoding
hierarchical relationships among class
numbers using indicator values in the 082-

tagged field (i.e., DDC classification num-

ber field) of bibliographic records. Such en-
coding would only be redundant in

bibliographic records and is more appro-
priate for library classification authority
unit records. Although the availability of

centered headings and the classification's
hierarchical notation could streamline en-

coding hierarchical relationships, such en-

coding in the DDC would largely be a man-

ual process.
Figure 5 is an example of nesting for the

LCC number TK 2731 if a unit record in
the LCC is thought of as a classification
number with a caption and notes and the
explicit ranges noted in the schedule are re-
corded typographically in a conversion of
the schedule into machine-readable form.
Bars on the bar chart represent the amount
of the LCC Schedule linked to that unit rec-
ord because its classification number, TK
2731, is subsumed by records for various
ranges of the schedule, e.g., TK 2000-2891
or TK 2711-2745.
Nesting of the Library of Congress Clas-

sification records cannot be done by the
same automatic procedures used to manip-
ulate DDC unit records, since LCC nota-
tion does not express relationships between
class numbers. Encoding the hierarchy of
LCC unit records is a requirement in the
conversion of printed LCC Schedules to
machine-readable form. The presence of
indentions in these Schedules, typing con-

ventions such as underlining and uppercase
characters, and centered headings help to
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General Topic: 621.3 Electromagnetic and related branches of engineering

621.30 General aspects. Examples: Journals, Study and Teaching.
621.31 Generation, modification, storage, transmission of electric power
621.32 Illumination and lighting
621.33 Traction

621.34 Magnetic engineering
621.36 Applied optics (Engineering optics) and paraphotic engineering
621.37 Electrical testing and measurement

621.38 Electronic and communication engineering
621.39 Other branches of electrical engineering

Fig. 4. Online Display of Classification Captions.

Data Elements in LCC Recorda:

CLASS NUMBER/RANGE CLASS NUMBER CAPTION TK RANGE FROM TK 1 TO 4000

TK
Nuclear Engineering.

TK 2000-2891 Dynamoelectric machinery and
auxiliaries.

TK 2181-2799 Dynamoelectric machinery.

TK 2711-2799 Alternating-current machinery.

TK 2711-2745 General works, testing, types, etc.

TK 2731 Types of alternating-current machinery,
e.g., synchronous, polyphase, etc. ....

1 1000 2000 3000 4000

Fig. 5. Nesting of the LCC Record for the LC Class Number TK 2731.

interpret the ranges to the human classifier,
but not to the machine. The hierarchy-
encoding process in LCC has to be a man-

ual task and must precede the production of
machine-readable LCC unit records. This
task must be completed when the LCC
Schedules are entered into machine-
readable form for the first time.

CONCLUSION

For purposes of constructing files of li-
brary classification records, it is necessary
to consider the relationship of a class num-
ber to the various operations, uses, users,
and products associated with it. This paper
has enumerated data elements for library
classification schedules, and auxiliary ta

bles where a class number in a classification
is conceived of as a nested record made up
of a number related to other numbers, cap-
tions, and notes. These records are related
to index information records.
Machine-readable files of library classifi-

cations can benefit the editors and pub-
lishers of the classification and libraries"
staff and patrons. The editors and pub-
lishers of library classifications could main-
tain, edit, update, produce, and distribute
the classification in a variety of forms in-

eluding print, micrographic, and online on
a timely basis. Library service organiza-
tions such as OCLC, RLG, and WLN could
provide online searching and display of the
latest versions of library classifications to
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assist library technical services staff per-
forming subject cataloging. Through such
an online capability, library staff could ac-

cess both up-to-date schedules and the clas-
sification practice represented by millions
of bibliographic records.
Online catalogs' subject searching capa-

bilities could be enhanced by the incorpo-
ration of library classifications into the cat-

alog and accessed by library patrons who
have expressed in online catalog use studies
their subject searching needs for improve-
ment of existing online catalogs. For the on-
line catalog user, library classification be-
comes a tool for augmenting subject access,
providing browsing capabilities through
the classed approach to subject searching in
the schedules and the alphabetical ap-
proach in the index, and enhancing the dis-
play of library materials' subject matter.
Online catalog use studies have shown that
few searchers select the call or class number

option to search for subjects. The major
drawback to the call or class number option
of existing online catalogs is that searchers
are required to know the exact class num-
ber that represents their subject of interest.
The incorporation of a machine-readable
library classification into an online catalog
will relieve searchers' burden of knowing
the exact class number and its correspond-
ing subject and enable them to enter their

subject in English-language words and

phrases to find out the "meaning" of a clas-
sification number area and/or the number
and shelf location of books containing in

formation on the user-entered subject.
The DDC Online Project is focusing on

the subject searching experiences and pref-
erences of library patrons when performing
searches in an online catalog in which the

Dewey Decimal Classification has been in-

corporated as an online searcher's tool for

subject access, browsing, and display. The
results of this project have the potential to
impact on the design philosophy of library
classification schedule- and index-making,
the future of patron use of library classifica-
tion, and the design of online catalogs' sub-
ject searching capabilities.
Questions have been posed about the

purposes of a machine-readable file of li-

brary classification records, the data ele-
ments in a library classification that are

pertinent to library patrons performing
subject searches and to library staff classify-
ing books, or performing other tasks. Find-
ing satisfactory answers to these questions
early in the development of this new tool
can ensure that the machine-readable ver-

sion of library classificationswill serve a va-

riety of users and result in a multitude of
useful products in various physical formats.
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NELINET: A Case Study of Regional
Library Network Development

Betsy Kruger

The New England Library Information Network (NELINET) and OCLC be-

gan at the same point in time with almost identical objectives: to create a

shared bibliographic database based on the use of the newly available
machine-readable tapes from the Library of Congress and contributed cata-

logingfrom member libraries. OCLC's success should not eclipse the impor-
tant contributions of other pioneers in library computer applications. This pa-
per follows NELINET's development since its 1964 beginning and uses the
events of its history as stepping stones from which to explore important issues
in library network development: the early and continuing economic impera-
tivefor cooperative efforts in automation; issues offunding, governance, and
organizational structure; and the evolving role of regional networks and their
relationship to major nationwide networks such as OCLC.

In 1964, one year before Lawrence Buck-
land published his landmark report on the

potential applications of the Library of

Congress' MARC tapes,
1

representatives
from a group of New England land grant
universities met to discuss ways in which
cooperative efforts could reduce the eco-

nomic burden faced by the individual insti-
tutions during a period of unprecedented
growth and expansion. To pursue this goal,
the New England Library Information
Network (NELINET) was formed. Among
NELINET's earliest objectives was the ere-

ation of a regional computerized biblio-
graphic database based on the use of LC
MARC tapes and contributed cataloging
from member libraries.
About 750 miles west of NELINET's

Wellesley, Massachusetts, headquarters, a

group of Ohio academic libraries was also
exploring MARC tape applications. Today,
Online Computerized Library Center,
Inc., (OCLC), formerly the Ohio College
Library Center, has computer terminals in
more than three thousand libraries nation

wide and abroad and NELINET serves

mainly as a broker of OCLC services in

New England. It is tempting to synopsize,
as one writer already has," that NELINET
and OCLC began at the same point in time
with almost identical objectives and "the
rest is history," but to do so is to risk dismis-

sing an illuminating example of regional li-
brary network development in the United
States. OCLC's success should not eclipse
the important contributions of other pio-
neers in library computer applications.
This paper will follow the evolution of

NELINET from its beginnings in 1964 to

the present day and use the events of its his-

tory as stepping stones from which to ex-

plore important issues in library network

development. The "events" are interesting
in themselves, as NELINET's history is cer-

tainly noteworthy: its pioneering regional
automation efforts and subsequent decision
to broker OCLC services in New England;
its expansion of non-OCLC services to the

region; its separation in 1978 from its par-
ent organization; and its pursuit of a new

Betsy Kruger is a master's degree candidate at the Graduate Library School, University of Chicago.
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technological role for itself in the early
1980s. Further, the hows and whys of these
events illuminate important issues and
trends in library network development: the
early and continuing economic imperative
for cooperative efforts in automation; is-

sues of funding, governance, and organiza-
tional structure; and the evolving role of re-
gional networks and their relationship to

major nationwide networks such as OCLC.
NELINET is of particular interest for ex-
ploring this last issue; unlike most of the re-

gionals, which formed almost entirely to

broker OCLC services, NELINET has de-

veloped side by side with OCLC—and
more often in its shadow—for the last

twenty years.

EARLY DEVELOPMENT AND
EFFORTS IN AUTOMATION

Institutions of higher education in the
United States experienced enormous

growth and expansion during the 1960s,
nurtured by a financial lifeline from state

and federal government sources that is

merely a fond memory for such institutions

today. As New England state governments
financed extensive educational programs in
that region, their state universities grew in

physical size, student population, and
number of graduate programs, "each in-

sisting on departmental excellence rather
than sufficiency."' This sudden growth ap-
plied to the libraries serving these institu-

tions as well: the University of Connecticut
not only doubled its student enrollment be-
tween 1960 and 1970, it also tripled the

holdings of its library.
1 It became evident in

New England, as elsewhere, that tradi-
tional methods of library processing could
not keep pace with the libraries' physical
growth.
The early formal discussions among the

six New England state universities (Con-
necticut, Massachusetts, Maine, New

Hampshire, Rhode Island, and Vermont)
on how to coordinate their development to
best meet both individual institutional and

regional needs coincided with the emerging
application of computer technology to li-

brary functions. The Library of Congress
had developed a machine-readable format
for bibliographic data and began, in 1966,
to record catalog data on magnetic tapes

and, in 1969, to distribute these tapes to in-
terested libraries. By 1966, NELINET had
formed, and systems analysis began in each
of the member libraries for the purpose of

establishing a regional computerized cata-

log. One year later, a pilot project to create
catalog cards by batch processing through a

central computing facility was underway.
In July of that same year, 1967, OCLC was

incorporated as a not-for-profit organiza-
tion and the design of a central computer-
ized catalog for Ohio academic libraries
commenced in earnest. It was no small rev-
olution.
NELINET was originally established as

a program of the New England Board of
Higher Education (NEBHE), a public in-
terstate agency. NEBHE has operated since
1955 under the terms of a legal document
titled "The New England Higher Educa-
tion Compact," the purpose of which is "to

provide acceptable and efficient educa-
tional facilities to meet the needs of the
New England Region."" Each of the six
New England states contributes funds to

NEBHE, which partially funded
NELINET and oversaw all its administra-
tive functions until 1978. The problems in-
herent in this administrative arrangement
and its contributions to NELINET's prob-
lems and successes will be discussed later in
this paper. Between 1967 and 1970
NELINET received all its funding for re-
search and development, administration,
and special projects from the Council on
Library Resources (CLR) and the United
States Office of Education (USOE).

fi

NELINET contracted with a commer-

cial firm for the design of its proposed bib-
liographic database. This firm, Inforonics,
Inc., (then of Maynard, Massachusetts)
had received MARC tapes from LC during
the MARC Projects and successfully used
them to produce catalog cards and book
and spine labels from a computer. Ron
Miller, NELINET's director in the early
1970s, noted that as a by-product of these
efforts Inforonics also demonstrated the
feasibility of "building an ever-enlarging
file of bibliographic records coupled with
local holdings statements which could be-
come a central union catalog in machine
readable form. These records could be used
for a seemingly limitless number of pur-
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poses. It was a heady time indeed."
As Norman Stevens points out in his es-

say, "An Historical Perspective on the Con-
cept of Networks,

" s
the notion of using a

centralized bibliographic database of
MARC records as the basis for all auto-
mated library services can be directly
traced to the early planning efforts of
NELINET and OCLC. Technical process-
ing (cataloging and acquisitions) of English
language monographs received initial em-
phasis in the NELINET system, but the
greater vision included shelflists; local au-
thor files; union catalogs; circulation and
interlibrary loan control; the inclusion of
foreign language monographs, serials, and
government documents; and, eventually,
communication with non-NELINET data-
bases." Fred Kilgour's 1968 vision of the
OCLC database was identical to that of
NELINET's creators: "The entire system,
including shared catalog, bibliographic in-
formation retrieval, circulation control, se-
rials control, and technical processing, will
be based on one file, thereby achieving a

truly comprehensive system." 10

Librarians are just now beginning to

challenge this earlier vision of a "totally in-
tegrated library system." Richard De Gen-
naro has cogently described the trend to-
ward decentralization of automated
library services.

11

Calling the goal of a total
system a "moving target," he describes the
new economic incentives and advances in
computer technology that are now encour-

aging librarians to approach some auto-
mated services from the local level. In the
1980s, shared cataloging and ILL are likely
to remain the province of the large utilities
such as OCLC, while circulation, serials
control, and acquisition functions are man-
aged more efficiently on a local or regional
level. But for NELINET and OCLC in the
early days of library automation, a totally
integrated system on a network level
seemed the most viable alternative for
managing the exorbitant costs of the new

technology.
From the beginning, both NELINET

and OCLC envisioned online access via re-

mote terminals to the central database.
NELINET's system never realized this goal
fully, although it achieved moderate sue-

cess as an offline batch processing system
during its operational stage. After an en-

thusiastic response to its pilot project at the
University of New Hampshire, NELINET
went operational in April 1970. Member li-
braries teletyped bibliographic data for
books requiring catalog cards and labels to

InforonicsinMaynard, Massachusetts. The
Inforonics staff ran these tapes against LC
tapes and extracted cataloging data for
found titles. Catalog cards and book and

spine labels were produced and mailed to

the library.
12 Titles that were not found re-

mained in the computer's request file for
ten weeks during which they were periodi-
cally checked against new MARC tapes.

11

(The early offline service offered by OCLC
was patterned on a similar technique using
punched cards.) Composed as it was solely
of MARC records, the early NELINET
database lacked the element of member-
created bibliographic copy that makes
modern networks true "shared cataloging"
efforts. Nonetheless, the desirability of the
services provided by NELINET at that
time is illustrated by the increase in net-

work membership from five to thirty dur-

ing 1971. By year's end, NELINET had

provided 36,000 catalog card sets to its

members, and its master file contained
more than 160,000 records. 14

Despite this progress, the database and
its services were limited and the network
was operating with severe organizational
and funding difficulties. By June 1970, only
two months after its catalog products sys-
tern began operating, NELINET's funds
ran out and there were no grant proposals
being prepared. Research and develop-
ment halted. NEBHE and five member li-
braries contributed funds to keep the proj-
ect going.

15 Ron Miller, NELINET's second
director, was hired in 1971, replacing Sam-
uel Goldstein.
Meanwhile, back in Ohio things were

going quite well. In mid-1970, when
NELINET faced its funding crisis, OCLC
began offline production of catalog cards at
the rate of nine thousand cards per week for
its twenty-four member libraries.

1 '' Then,
in the fall of 1971, sooner than NELINET
could ever have accomplished the feat

given the organizational and financial dif-
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ficulties it faced, OCLC went online with a

cost-effective shared cataloging system;
fifty member libraries accessed the central
database in Columbus via CRT terminals.

1

NELINET turned a hopeful gaze to the
west.

De Gennaro describes the mid-1970s as

library networking's "era of benevolent

monopoly" when "OCLC could afford to

tolerate and even encourage its weak and

struggling sister networks and participate
as a senior partner in studies and plans

. . . ," 18
Putting contemporary network-

ing controversies aside for the present dis-
cussion, it should be noted that OCLC

early envisioned a system that could be du-

plicated outside of Ohio. "Design of a re-

gional system that could be a node in a na-

tional network seems to be the obvious

choice, and the decision at OCLC was to

proceed along this avenue in hopes of pro-
ducing a system whose hardware, pro-
grams, and data could be duplicated for

operation in another region and with mini-

mal development expense.""
NELINET began exploring the feasibil-

ity of replicating the OCLC system in New

England. In 1971, CLR awarded two

grants to NELINET: one to support a com-
prehensive technical and user audit of its
current shared cataloging support subsys-
tern and the other to study the transferabil-
ity of the OCLC system to New England.
Representatives from NELINET, OCLC,
and the Washington State Library met

with Henriette Avram of the Library of

Congress to discuss coordinating their ef-
forts in systems development. NELINET
drafted a proposal for replicating the Ohio

system in the two other regions.
"

(At this
point, the Washington State Library with-
drew from the discussions and

" the rest is

history. . . .")
A commercial firm called COMRESS,

which had performed a simulation of early
OCLC computer configurations, simu-

lated the performance of the Ohio system
when loaded with profiles of NELINET
members. The simulation demonstrated
that, with only minor adjustments, the
OCLC design could work quite well in
New England. It also showed that the use of
the OCLC system by three or four times its

present membership was technically feasi-
ble. 21

Despite the technical feasibility of the
transfer, the immediate availability of
funding for such an undertaking was ques-
tionable, and it quickly became evident
that OCLC would control the cost and per-
formance of the transferred network
through pricing and new release of its sys-
tern software. For the interim, NELINET
signed a three-year agreement for OCLC
services. NELINET's director, Ron Miller,
expressed the hope that "the library base
(would) expand along with matching sup-
port to enable the region to support a stand-
alone system after transfer costs are paid."

22

Up until 1974, OCLC restricted its mem-

bership to Ohio libraries although services
were "unofficially" being provided not

only to New England libraries, but to the
fourteen members of the Pittsburgh Re-

gional Library Center as well. In January
1974, the OCLC Board of Directors de-
cided to extend services formally to li-
braries outside of Ohio. That September
the NELINET Board, with the consent of
its advisors, abandoned its decision to repli-
cate the Ohio system in New England, and
its members officially jumped onto the
OCLC bandwagon.

NELINET AND OCLC: EARLY
LESSONS IN NETWORKING

Both NELINET and OCLC, in consider-
ing the use of MARC tapes in the mid-
1960s, stood in the forefront of a revolution
whose time had come: the need was great
and the necessary technology was rapidly
evolving. A closer examination of the orga-
nization, funding, and technical ap-
proaches of NELINET and OCLC at that
time should shed more light on their prob-
lems and successes in the early days of li-
brary automation.
Brett Butler, in describing various fac-

tors in library network development, notes
that "it is a fine balancing act to judge the
time needed to develop the idea of a new

service and to balance against that the tech-
nology available to support the service
when it reaches a growth stage" and while
"OCLC stretched the state of the art at the
time in the initial plans for online service,
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gains in computer technology have in fact
favored the OCLC online concept during
the near-decade required for the marketing
of the system concept.""' Both OCLC and
NELINET envisioned online access to their
databases, yet at the time OCLC was able
to offer such access, NELINET had not yet
moved beyond a teletype tape-oriented sys-
tern, partly because NELINET and In-
foronics had underestimated the amount of
time and money required to realize the sys-
tern's final design fully. NELINET director
Ron Miller described the frustrating limita-
tions of a tape-oriented system: "Speaking
anthropomorphically, the system has no

voice and no eyes at the moment. Convers-
ing with the system is fraught with delay,
which any interactive system operating
through the mails in a batch processing
mode is subject to. It is a slow dream-like
state which can cause frustration. It has no
eyes because librarians cannot see the file
from which their products emerge. Even
manual LC proof slip files and their micro-
form derivatives provide this needed reas-

surance and connection with the past."
23

The technical and user audit that
NELINET conducted in 1971 uncovered
several other shortcomings of this early sys-
tern. The catalog products support system
was "woefully underutilized"; librarians
felt that the cost of these products was "un-
acceptably high"; the system had enabled
only one library to reduce its staff load, and
this had only been by one person; the access

points did not include main entry/title,
which users felt was a severe limitation;
and users found it cumbersome to re-enter
the system to correct errors or update hold-
ings.

24

Both NELINET's technical inadequacies
and OCLC's more successful application of
the MARC tapes are attributable, at least
partly, to the original system designer's
level of sensitivity to the libraries' needs.
OCLC hired its own technical staff,
whereas NELINET contracted with an

outside commercial firm for research, de-
velopment, and operational support.
NEBHE and the NELINET Board in-
tended that NELINET would eventually
hire its own technical staff to take the proj-
ect over from Inforonics, but, for the time
being, all technical, pricing, and produc

tion decisions were made by Inforonics.

John P. McDonald of the University of
Connecticut libraries suggested that while
an outside contractor prevented any one in-
stitution's needs from dominating the sys-
tern's design, it did at times seem "that the

project staff and contractor tended to lose

sight of local needs."
2'
He also alluded to

problems in "the area of proprietary rights
to programs and other software" since In-

foronics, as an outside contractor, also de-

veloped systems and services for other cli-
ents.

Unlike OCLC, which formed originally
to serve libraries in a single state,
NELINET was from its beginnings a multi-
state library network. During its early
years, this regionalism was both an asset

and a hindrance. On the one hand, it pro-
vided a valuable link among the vast educa-
tional resources of the several small New

England states and could also provide a

voice for certain shared geopolitical inter-
ests. On the other hand, NELINET was

subject to the vicissitudes of diverse geopo-
litical interests, particularly as it searched
for a stable financial base. Ron Miller de-
scribed the notion of starting a regional net-
work serving libraries in six states as "a curi-
ous and paradoxical process in practically
every respect"

2 and even expressed doubts
as to whether "a commitment to building
an interstate regionally administered net-

work was worth the effort."
s NELINET's

regionalism and its parent-child relation-

ship to the New England Board of Higher
Education also presented difficulties for its
early automation efforts. While OCLC

originally had strong ties to the Ohio Col-

lege Association (OCA), apparently this re-
lationship was overwhelmingly beneficial.
OCA was, in 1967, a stable hundred-year-
old organization. Kilgour suggests that

"perhaps the major factor behind the estab-
lishment of OCLC is this long and quiet
tradition of effective cooperation among
Ohio academic institutions.""' Further-
more, OCLC's organization as a nonprofit
corporate entity no doubt gave it a certain

independence not enjoyed by NELINET.
As a child of NEBHE, NELINET lacked

a certain autonomy in the management of
its own affairs. Eventually this would lead
to a formal split between the two groups in
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1978, but until that time NEBHE signed all
NELINET's contracts, grants, and agree-
ments. It also administered all the net-

work's business activities including the re-

ceipt, deposit, and authorization for
disbursement of funds; auditing; and the

hiring and firing of personnel. NELINET's
staff were the board's employees and its di-
rector served in a second capacity as

NEBHE's director of Library Programs.
3"

This dual role divided the director's atten-
tion between NELINET and the board's
wide range of library programs for all 249
institutions of higher education in New En-

gland. While NELINET's executive com-

mittee and membership council recom-
mended policy, NEBHE held final veto
power. It is likely that these administrative
arrangements posed certain problems for
NELINET in pursuing a hitherto un-

charted course in library automation. A
certain lack of management expertise
within NELINET during those years has
also been suggested. Originally, NELINET
was a membership organization whose
members did not pay dues and that found
itself, two months after its computerized
database went operational, without funds
and without financial prospects. This sug-
gests that NELINET had not managed to

kindle the direct financial support of its
members until late in the game.
NELINET's funding difficulties also had

roots in the network's regionalism. Because
the organization's headquarters were in

Massachusetts, financial support from indi-
vidual states was viewed by some as money
being sent out of state. This is an attitude
with which several regional networks since
have had to contend despite the obvious re-
ality that few, if any, states or individual
institutions could shoulder such an eco-

nomic burden alone. Another funding dif-
ficulty NELINET specifically faced was

that state funding for library programs in
New England had historically favored pub-
lie libraries; all of NELINET's original
members were higher education institu-
tions. 31

NELINET's early automation efforts fell
short of its goal of a regional online shared

cataloging system. Political, administra-
tive, and fiscal factors influenced this out-
come. With a more autonomous organiza

tional structure and a more stable financial
base, perhaps NELINET could have con-

tinued its own research and development
efforts. However, OCLC's system was al-
ready successful, cost-effective, and capa-
ble of further expansion. The NELINET
Board recognized, with foresight, that its
goals could be achieved sooner and at less
cost by obtaining OCLC services than by
continuing parallel development of a sepa-
rate system.

THE LAST TEN YEARS

Perhaps because NELINET and OCLC
were both pioneers in the early days of li-
brary networking, NELINET's develop-
ment over the last ten years has been
marked by recurrent efforts to establish an

independent role for itself beyond that of a
promoter of its successful sister network's
services.

During the first few years after contract-
ing for OCLC services, NELINET devoted
most of its time to profiling member li-
braries for OCLC services, purchasing and
installing terminals, and training NELI-
NET and member library staff on the use of
the OCLC system through subregional
workshops. Public and special libraries be-
gan to join the network. As a result of the
OCLC connection, NELINET's member-
ship increased steadily: 48 members by
1973,'" 73 members by 1975,

33 and 119
members by 1980. '*

During these years, NELINET was also
involved in regional non-OCLC activities:
the Task Group on Government Docu-
ments worked towards publishing an ex-

panded title index to government publica-
tions, and the Task Group on Serials
compiled an annotated list of union lists of
serials in New England.

30
In collaboration

with the National Science Foundation,
NELINET became involved with the
Northeast Academic Science Information
Center, a project to promote the use of on-
line bibliographic databases in New En-

gland academic libraries. A joint project
undertaken with the National Agricultural
Library involved the large scale microfilm-
ing of agricultural publications held by the
six New England state universities.

3" All
these projects illustrate NELINET's long-
standing commitment to regionalism.
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Yet at the same time that NELINET's ex-
ecutive committee decided to abandon its

plans to replicate the OCLC system in New

England, Ron Miller also announced the
network's intention to acquire "a telepro-
cessor computer for the immediate purpose
of enhancing efficiency and stabilizing the
cost of the communications network and
the added potential for long range benefit

by facilitating the establishment of addi-
tional network services.'" The executive
committee officially approved this as a ma-

jor development area for NELINET in De-
cember 1974.
NELINET acquired a PDP-11 minicom-

puter, and in mid-1977 reached a long
sought agreement with OCLC to channel
all telecommunications between OCLC
and its member libraries in New England
through the computer at NELINET's Wei-
lesley headquarters. This was a definite
first for a regional network. NELINET it-
self had developed the software, which it
felt could eventually help other regionals.
The teleprocessor gave NELINET a direct
telecommunications link to its member li-
braries, and it provided the potential for
communications between libraries and for
access to non-OCLC agencies such as LC
and BALLOTS (later RLIN) and online
bibliographic retrieval services such as

Lockheed, SDC, and BRS. 38 NELINET's
William Matthews, in an interview with
Library Journal, described the new ar-

rangement as "a filtering out of services to
their proper levels—national, regional, lo-
cal. A sifting process is going on and people
are beginning to understand it."39

The following year, in another move to-
ward independence, NELINET's member-
ship unanimously voted to separate from
the New England Board of Higher Educa-
tion. This action was heralded as another
step in NELINET's "evolution . . . toward
financial stability through member support
and toward the assumption of major re-

sponsibilities in the network future of the
region and the nation.

40
NELINET was not

the first regional to take such action: SO-
LINET and AMIGOS had already split
from their parent organizations.
Matthews' view that a "sifting process"

was beginning illustrates the growing ten-
sion between secondary networks and

OCLC as the former began to assert a mea-

sure of independence and the latter began
to recognize competition within its ranks.
The question of the proper roles for second-
ary and primary networks persists to the

present day. Viewpoints over the years
have ranged from that which sees second-

ary networks as proliferating services to

keep themeselves in business, to that which
insists that OCLC has become an unrecep-
tive monopoly that must realize it cannot
be all things to all libraries.

41

For the most part, regional networks rec-
ognize their dependence on OCLC catalog-
ing services and deny that they are attempt-
ing to become competitors. Rather, they
insist that some activities are best per-
formed on a regional or statewide basis, or
among a group of libraries. NELINET's

neighbor to the south, SOLINET, had long
been fighting for the right to reuse records
that its members contributed to the OCLC
database. When SOLINET failed to get
foundation funding for its Regional Sup-
port System (RSS), a stand-alone regional
catalog utilizing WLN software, OCLC
withdrew a long-promised loan of

$500,000 for the project. OCLC's with-
drawal sufficiently squelched the project,
and twenty-three SOLINET employees
were laid off. 42 OCLC's critics saw this
move as an effort by OCLC to stifle what it
had come to see as a threatening competi-
tive situation. Rowland Brown of OCLC
insisted that without other funding, the
RSS project involved more risks than re-

wards; SOLINET's director, Lee Handley,
countered that the RSS "would have im-

proved OCLC and not taken away from
it. . . . The regionals have a rightful role in
developing projects and services."43

NELINET was apparently beset by more
political and funding difficulties that de-
laved its efforts to expand computer ser-

vices to its members. But in the spring of
1980, the NELINET membership once

again approved the board's proposal for a

new technological strategy. This statement
had been drafted through input from a

membership questionnaire. NELINET en-

visioned its new technological role as assist-

ing its members to meet their own automa-

tion goals through the provision of online

catalogs and interlibrary loan and circula-
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tion control systems. To this goal, it would
investigate the purchase of various soft-
ware systems and stated that it would
"work closely with OCLC to develop the
appropriate communication system to tie

everything together."" John Linford, the
man hired to direct NELINET during this
new technological phase, emphasized that
"NELINET is not interested in competing
with OCLC . . . the real object is not to

create strong networks, but to create strong
libraries. 45

However, less than two years later,
NELINET was once again forced to aban-
don its technological aspirations. Ironi-
cally, NELINET was now facing competi-
tion similar to that which it and other

regional networks posed to OCLC: a de-
centralization of technology evidenced by
the growing number of message-switching,
microcomputing, and electronic mail ser-
vices that were allowing libraries to com-

municate with each other without the as-

sistance of NELINET as a middleman.
Linford said that "NELINET had a strong
entrepreneurial style but this spirit was
snuffed out by economics," but "we will
never again have a consensus among li-
braries for such OCLC services as interli-

brary loan and acquisitions. These services

appeal to a smaller universe of libraries
than did cataloging.

" 4h
As noted earlier,

while control of automated acquisitions is

moving toward the local level, interlibrary
loan along with shared cataloging will
probably remain major services of primary
networks for some years to come.

During the past two years, NELINET's
activities have centered around regional
programs and the brokering of OCLC ser-

vices in New England. Many of the issues
raised on the library networking scene over

the last ten years of NELINET's develop-
ment persist, many more will arise, and
with it all, NELINET's role will continue
to evolve. Along with other regional net-
works, NELINET now faces the challenge
of reexamining its role to determine how it
can best meet the changing needs of its
member libraries. The network's future is

likely to be as interesting and problematic
as its past. NELINET is not merely the net-

work that did not become OCLC; it is one
of the many potent forces and organiza-
tions that have shaped the contemporary
face of library networking in the United
States.
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Information Technology,
Library Management, and OCLC

Mary Jo Lynch

An exploratory study of OCLC's role in providing management information
to libraries was conducted by the author as OCLC Visiting Distinguished
Scholar in 1983-84. Based on a series of interviews with OCLC staff, network
directors, and librarians in member libraries and a review of related litera-
ture, it was recommended that OCLC take several steps to improve thestatis-
tics it currently makes available and to seriously consider a leadership role in

helping libraries use microcomputer technology to provide statistics for li-
brary management.

INTRODUCTION

In August 1982, the author submitted to

OCLC's Office of Research a document en-
titled "Management Information Systems
for Libraries through OCLC: A Proposal
for Research and Development." The au-

thor was subsequently invited to OCLC as

a visiting scholar and conducted a study
during three nonconsecutive months be-
tween May 1983 and May 1984. This article
discusses why the project was initiated,
how the focus changed, and what was fi-
nally recommended to OCLC. It includes a

review of the small body of literature avail-
able on the use of computer technology to
assist library management.
The proposal presented to OCLC in 1982

was an outgrowth of the increasing con-

cern, in several parts of the library commu-
nity, for the "statistics problems" that can
be described briefly as follows: data about
libraries on the national level are collected
by a number of different agencies; some

needed data are not collected at all; the
data collected are often incompatible and
are frequently hard to find or unavailable
in time to be of use to managers. In "To-
wards the Development of a Library Man

agement Information System," Robert

Runyon proposed a partial solution to the

problem: one of the networks should collect
and disseminate statistics that would assist

the library manager.
1
Runyon's idea served

as the basis for the author's exploratory
study at OCLC.

PROJECT GOALS
AND METHODOLOGY

Although often unrecognized, there are

major differences between the statistics
needed for planning and monitoring li-

brary service at the state and national level
and the statistics needed for local library
management. Such factors as what data
should be collected, how often they should
be gathered, and how they should be orga-
nized change as one moves from a consider-
ation of statistics needed for external re-

porting and statistics useful for internal
management. There are problems to be
solved regarding both kinds of statistics in

libraries, but it appeared that OCLC could
most appropriately help libraries with sta-

tistics for internal management.
The original goal of the project was to

design a model management information
system that OCLC could offer as a service

Mary Jo Lynch is director, ALA Office for Research.
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to its members and then to test the system in
one type of library. Data on a selected num-
ber of management topics would be col-
lected by participants, organized by
OCLC, and sent back to the libraries,
thereby enabling them to compare them-
selves with similar institutions.
After spending several weeks talking to

OCLC staff and members, however, that
idea seemed premature. For one thing,
OCLC already made some management
information available, but no one person
knew exactly what was distributed or how
it was used by networks and member li-
braries; those matters needed investiga-
tion. Secondly, there was little evidence
that provision of additional management
information should be a priority for OCLC
in view of the many other matters needing
attention. For those two reasons, the focus
of the project shifted from development of a
management information service to explo-
ration of the information currently avail-
able and how it was used.
Everyone on the OCLC staff who had

any responsibility for disseminating statis-
tics was interviewed in order to produce a

list of what was currently distributed. Al-
most all network directors were inter-
viewed about how they used the OCLC
data, which data they sent to member li-
braries, and how data were used by mem-

bers. Librarians in over two dozen libraries
were interviewed following recommenda-
tions by network directors. The final rec-
ommendations to OCLC were based on in-
formation gained through these interviews
and on a review of relevant literature.

LITERATURE REVIEW

In order to enrich the OCLC project and
link it to previous work in the field, a litera-
ture search was conducted to discover ma-
terials about management information sys-
terns in general and recent writings
describing the use of such systems in li-
braries. "Management information sys-

tem(s)" is the phrase frequently used to de-
scribe the collection and manipulation of
statistics by means of computer technology
for the purpose of managerial decision
making. A related phrase, "decision sup-
port systems," is also used, sometimes al-
most as a synonym.

There is a large and growing body of lit-
erature about management information
systems in various public and private enter-
prises. Although the phrase is used to de-
scribe a variety of things, it usually means

that an automated system is developed for
the purpose of supplying management with
information for making decisions. Judging
from the literature, librarians seem to be
much more interested in using computers to
solve operational problems. The genera-
tion of management information is almost
always a secondary consideration. This
may be entirely appropriate given the na-

ture of the library enterprise, but it does
raise questions about the meaning of the
phrase "management information system"
in the library context.
F. W. Lancaster avoided it in the title

and introduction to the proceedings of the
1982 Annual Clinic on Library Applica-
tions of Data Processing published late in
1983 under the title Library Automation as

a Source of Management Information.
Lancaster notes in the introduction to this
work that

in the last twenty years, two of the most signifi-
cant developments in the library field have been
the increase in the adoption of automated proce-
dures and growing interest in the measurement
and evaluation of library services. Yet, the mar-

riage of these two trends—that is, the use of auto-
mated systems as sources of data to permit im-
proved management and decision-making—has
not been a major factor of professional interest. 2

A review of the literature in "Manage-
ment Information for Library Decision

Making," written in 1982 by Charles Mc-
Clure for volume 13 of Advances in Librar-
ianship, supports Lancaster's statement.'
In addition, Michael Bommer and Ronald
Chorba's 1982 publication Decision Mak-
ing for Library Management,

4 which ex-

plores the feasibility of a data-based deci-
sion support system using computer
technology, cites almost no previous or cur-
rent work to make such a system opera-
tional. This is not surprising since the basic
textbooks on library management rarely
mention using statistics in that activity.
The reason for this omission may be that
until the advent of computers, collecting
and organizing data were more trouble
than they were worth. Then, once com-
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puters became available, librarians were

busy using them for other functions. Infor-
mation for library management was not

perceived as a vital need.
In a very early article on the use of auto-

mation to produce management informa-
tion for libraries, Maidment expresses sur-
prise that so little attention has been given
to questions of management and policy-
making information in library applications
of automatic data processing in contrast to

the attention paid to these matters in the
commercial world. Maidment explains this
by noting that "it is probably rare for the li-
brarian's problem of access to information
via different characteristics to appear in an

acute form . . . major policy decisions are

scarcely daily occurrences and, in any case,
require analysis of longer term trends."5

Morris Hamburg notes a related character-
istic of libraries when he explains why it
was difficult to develop a model manage-
ment information system for them. "In the
private sector of society, the profit-making
objective is quite clearly defined. There a

natural framework exists for a manage-
ment information system ... no similar
natural framework exists for libraries."6

Despite the scarcity of operational man-
agement information systems or decision
support systems in libraries, there is occa-

sional use of those terms in books and arti-
cles about library management. Literature
using those phrases seems to fall into three
somewhat overlapping categories: material
that talks about management information
as a by-product of the automation of li-
brary processes, theoretical material that
discusses decisions made in libraries and
how data might be collected and used to

support the decision maker, and material
that talks about the collection and use of
statistics in library management. There are

also many articles in the last two categories
that do not mention management informa-
tion systems or decision support systems or
computers. Those articles will not be re-

viewed here because the focus is on litera-
ture that discusses management informa-
tion and computers.
The first major mention of management

information systems of libraries appears in
the 1974 monograph Library Planning and
Decision Making Systems, by Morris Ham

burg and others. This work begins with
chapters on library objectives, a frame-
work for library decision making, and the

description of existing models of library
processes before describing what should be
included in a management information sys-
tern for libraries. Hamburg predicted that
statistics would become more important in
library management as a result of comput-
erization: "One more significant trend for
the future development of libraries is the

increasing awareness of the relevance and
usefulness of library statistics for an effec-
tive management information system. To a

large extent these statistics will be offshoots
of the computerization of library func-
tions.'" Hamburg then described how

management decisions could be made on

the basis of data collected from particular
automated processes.
Also published in 1974 was an article by

Robert Burns presenting "An Empirical
Rationale for the Accumulation of Statisti-
cal Information."6 Burns was involved in
the Colorado State University Library's
change from a manual circulation system to

an automated one and needed to specify
what management information should be

provided by the new system. That necessity
caused him to articulate a number of con-
cepts and guiding principles regarding the

development of what he called manage-
ment information systems in libraries.
In 1976 the paper "A Management Infor-

mation System in a Library Environment""
was presented by Sutton and Black at the
Seventh Ontario Universities Computing
Conference. This paper describes a system
planned at the University of Guelph to col-
lect data both manually and through com-

puterized systems for use in the decision-

making process. The system was never fully
implemented because other events inter-

vened, but the staff at Guelph is still work-

ing along these lines. 10

Although Burns and Sutton and Black
seemed to have a good grasp of the poten-
tial for management information statistics
in libraries, evidently such thinking was

not widespread. Dranov's 1977-78 study of
automated circulation systems notes that
"in theory, statistics garnered through the
system can be used to guide libraries in ac-

quisitions, in allocating resources among
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the various branches, and in other budget-
ing considerations. In practice, however,.
. . the reports and statistics capabilities of
automated systems have yet to have an im-

pact on these library operations."
11
(It

seems likely that a survey in 1985 would
show more activity in this area but the liter-
ature does not yet reflect a major change.)
Despite the reality described by Dranov,

library leaders continued to advocate the
use of data generated by automation in li-
brary management. Teague wrote an ex-

cedent overview of the possibilities in the
Canadian Library Journal for October,
1979. 12

D. J. Milne, another Canadian,
wrote on library management information
systems from an entirely different perspec-
tive in 1980. Instead of starting with auto-

mation and showing how it can produce
management statistics, Milne started with
the statistics needed in managing libraries
and described how automation can help
provide them. 13 Also in 1980, Adelaide A.
Del Frate described a study done at the
NASA Goddard Space Flight Center using
two automated databases—cataloging and
circulation. The two were "mutually pro-
filed to reveal the changing degree of coin-
cidence between holdings and use." The

analysis proved so interesting that "it accel-
erated the decision to store use history in the
machine-readable shelflist record as a man-

agement information system data ele-
ment." 14

Runyon's 1981 article in College ir Re-
search Libraries has already been men-

tioned. It suggested that libraries could and
should work together to assemble manage-
ment information. Runyon described a ba-
sic set of data needed by library administra-
tors and proposed that a network or

bibliographic utility offer a service that
would help libraries gather and organize
these data. His proposal was based on

"standardized terminology, machine-
aided data collection, and customized com-
puter processing and reporting as well as

systematic training and documentation.
The only previous suggestion that networks
could or should be involved in providing
management information was made by
Lemke in 1978. 16 Lemke noted in particular
OCLC's "TOTARC" (which provided
monthly reports on catalog production,

holding updates, original input, and reclas-
sification projects) and the use of OCLC/
MARC tapes in the collection development
project conducted by Glyn Evans at
SUNY/OCLC.
A different approach to the subject was

presented in Michael Rommer and Ronald
Chorba's 1982 book, Decision Making for
Library Management .' Bommer had been
associated with Morris Hamburg in the
work cited earlier. The 1982 monograph
describes the principles of a decision sup-
port system and then explains how such a

system might work in an academic or spe-
cial library. This system would use data

generated by automated processes in the li-
brary as well as data available from other
automated sources in the parent institu-
tion. Bommer and Chorba cite only one

piece of previous work integrating library
records with records from the parent
institution—work done by Glyn Evans in
the SUNY/OCLC network. Among other

things, Evans used machine-readable data
on course loads by subject in connection
with library acquisition records to examine
the extent to which a library was purchas-
ing heavily in areas where courses were be-

ing offered.
ls

The most recent literature on this topic is
the volume of papers presented at the an-

nual data processing clinic of the Graduate
School of Library and Information Science
at the University of Illinois held in April
1982." Included are theoretical articles on

management information systems, descrip-
tions of how particular libraries use data re-

suiting from automation, and warnings
about how the use of such data may be re-

sisted or how it can be misused.
Three articles stand out as being of par-

ticular practical value in that they describe
operational systems. "Beyond the
Numbers—a Decision Support System" by
Kenneth Dowlin and Lynn McGrath de-
scribes the system currently in place at

Pike's Peak Library District in Colorado.
"

"Computer-Derived Management Infor-
mation in a Special Library" by Robert A.
Kennedy describes what is done in the li-

brary system of Bell Laboratories." A pa-
per by Glyn Evans and Albert Beilby de-

scribing "A Library Management
Information System in a Multi-campus En-
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vironment" 22

provides information hitherto
available primarily in government reports
about the information SUNY/OCLC can

provide to requesting member libraries re-

garding their collections in relationship to

the academic program of the campus.
Finally, there is work going on in this

area that has not yet been described in the
literature. There are two libraries where

management information systems are be-

ing developed in the classic way, i.e., anal-
ysis of decisions made, determination of
where and how to gather useful data, de-
sign of automated systems to collect data.
At Cornell, J. Gormly Miller, formerly

director of the Cornell University Library,
is working with Shirley F. Harper, library
director at the School of Industrial and La-
bor Relations, to develop a statistical re-

porting system for that library that could
eventually be used for all Cornell libraries.
They are now collecting and analyzing
data on a microcomputer using Lotus 1-2-
3; in the future they expect to use dBase III
also.
Miller and Harper began by studying

data reported by each unit of the Industrial
and Labor Relations Library and used the
Library Data Collection Handbook2!

as a

framework for the system and as a source

for definitions. As of March 1985 they had
developed a "Resource Distribution Data-
base" with three subfiles (circulation, in-
terlibrary loan, copy service), a "Reference
and Information Services Database," and a

"Cataloging Services Database." Structure
and formulas for an "Acquisitions and Col-
lection Development Database" were al-
most complete. Data are collected manu-

ally for the system, which provides basic
statistical reports (e.g., sums and aver-

ages). Harper and Miller would like to add
financial information to the system and to

develop cost models. They recently sought
grant funds to accomplish those tasks but
have not yet been successful in attracting
support. Meanwhile work continues on the
system. Eventually the developers hope to
be able to market it to other libraries.
Jack Benford, head of the Office of Plan-

ning, Evaluation, and Development at the
Free Library of Philadelphia, is directing a

project established in March of 1983 to de-
velop a management information system

for that library. LSCA funds were used for
the first fifteen months of the project,
which builds upon the planning report pre-
pared for the library by Lowell Martin
Benford and his team, which includes Dr.

Anthony Di Primio, an expert on manage-
ment information systems from the faculty
at Temple University, began with a careful
examination of decision-making activities
in the library. They studied organization
charts and questionnaires returned by unit
heads reporting on what information they
needed and how they obtained it. Inter-
views were then conducted with these man-

agers to extend and clarify responses to the

questionnaire. Next the team created a list
of kinds of information needed, where it is
found, and how it is used. Then they de-

signed the subsystems using DBase II and
Lotus 1-2-3 on a personal computer.

As of March 1985 they had developed
and implemented a "Library Services and
Resources" subsystem for use by the forty-
eight branches of the Free Library. Basic

demographic data from the U.S. Census

tapes are on the system; branches are en-

couraged to use it in connection with li-

brary data on such topics as registration,
circulation, turnover rates, and other mea-
sures of library output. Benford and his
team have suggested methods of analysis
for all data.
Also under development at the Free Li-

brary are a "Processing Operation" subsys-
tern, which will be based on information
available from the CLSI circulation sys-
tern; and "Administrative Services" subsys-
tern, which will organize data on shipping
and supply operations and on building and
vehicle maintenance; and a "Human Re-
sources" subsystem, which will utilize in-

formation from the city personnel system
and a "Financial Control" subsystem. Since
Philadelphia is currently developing a city-
wide automated payroll system, this part of
the library project will not be complete un-

til the more comprehensive work is done.
Whether they use the phrase "manage-

ment information system" or not, it seems
likely that librarians will use statistical in-
formation resulting from automation in the

management of their institutions. In addi-
tion to the literature, several trends point in
that direction. Library educators fre-



Information Technology I Lynch 127

quently write and talk about the need to

help students become more numerate, and
the number of brochures this author has re-
ceived about workshops or seminars on sta-
tistics has increased considerably in recent

years. Automation is being used in more

and more libraries and for more and more

purposes. Leaders in the field are taking ad-
vantage of automation to generate infor-
mation for management and writing about
their experiences.Finally, librarians are

learning how to use microcomputers to or-

ganize data so that it becomes information
useful for decision making. New items in
the library press often allude to such activ-
ity, and conversations at conferences fre-
quently concern it.
This probability of increased use of sta-

tistics produced through automation for
the purposes of library management was
recognized by at least two of the eight li-
brarians who described the future in the
June 15, 1984, issue of Library Journal,
which focused on information technology.
Richard Boss noted that "acquisition deci-
sions will be based on extensive manage-
ment information about library users and
patterns of collection use.""' Maurice
Freedman also observed that the "com-

puter's capacity to supply management
data is phenomenal, and that will provide
better support for and thus enhance the
professional's judgment."

J '

RECOMMENDATIONS

Both the literature search just described
and the interviews noted earlier shaped this
visiting scholar's recommendations to

OCLC. The final report made suggestions
about three different matters. Regarding
statistics already provided to networks, the
report suggested a change in the way these
data are perceived. Instead of viewing
them as statistics to be used primarily for

managing OCLC, the statistics should be
viewed from the perspective of network

management and individual library man-

agement. If currently produced statistics
were viewed in this way, several things
should happen that would benefit all con-
cerned. OCLC might take action to make
the statistics more usable by networks and
libraries (e. g., by providing more meaning-
ful labels for columns and rows, by supply

ing clearer explanations of how to interpret
the tables). Also, OCLC might promote the
use of its statistics by networks and encour-
age networks to do the same with member
libraries. To achieve those ends, it was rec-
ommended that statistics currently pro-
duced by OCLC be carefully reviewed
from this new perspective by a task force of
members and staff. The author's interview
notes, included as an attachment to the re-

port, could be made available to such a task
force to stimulate thinking.
A second suggestion related to existing

statistics concerns educational programs.
OCLC has already had considerable sue-

cess in mounting programs to help people
use the systems it offers. A similar effort
should be made for management statistics.
Both network staff and member libraries
could profit from written materials and in-
teractive workshops designed to teach them
how to use OCLC statistics in making man-
agement decisions. The author's interview
notes describe how OCLC data are cur-

rently used in some networks and libraries.
Those notes, supplemented by additional
contact with some of the persons inter-

viewed, could be used to design educa-
tional programs.
In addition to improving statistics cur-

rently available, the author recommended
that OCLC consider offering other prod-
ucts based on data currently collected. Two
kinds of products were suggested: special
reports based on existing files (e.g., Market-
ing Trends Reports data arranged by state

within a multistate network) and software
to enable a library to analyze its own tapes.
Finally, suggestions were made about

other statistics OCLC might collect and
disseminate. Although a few people have

expressed great interest in having OCLC
collect and distribute statistics in addition
to those generated through use of the
OCLC subsystems, there is not enough de-
mand for this service to ensure that it would
be a viable new product at this time. How-
ever, several factors exist that make it likely
that this situation could change in the near

future: libraries are becoming more com-

plex institutions to manage, librarians are

becoming more knowledgeable about how
to use statistics in management, and micro-
computers are making it possible for statis-
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tics to be collected and manipulated with
relative ease. Therefore, it was recom-

mended that OCLC take a leadership role
in helping libraries use microcomputer
technology to provide statistics for library
management.
That last suggestion was supported by

one of the attachments to the final report
entitled "Statistical Data for Library Man-
agement: Proposal for an OCLC Pilot Proj-
ect." This outline, developed by a small ad-
visory group convened at OCLC to discuss
possibilities in this area,* proposes the de-
velopment of a package based on micro-

computer technology that will assist librar-
ians in capturing, manipulating, and using
statistical data about library operations
and the testing of this package in one seg-
ment of the library market for the purpose
of determining the feasibility of OCLC's
offering such a service.

* Involved in developing that outline were several
interested experts on the OCLC staff and the fol-
lowing advisers from outside OCLC: Philip
Clark, Willis Hubbard, Robert Mason, Nolan
Pope, and Robert Runyon.

CONCLUSIONS

One of the original goals of OCLC was to

"provide management information." Rea-
sons why this has not yet been a priority for
OCLC were well explained in a paper pre-
sented at the 1982 Illinois data processing
clinic by Jacob and Kaske:

At OCLC much of our early work focused on ac-

quiring only those pieces of data which we actu-

ally needed to run and support the operation—in
particular, the information required for billing.
The design of our systems from a management
support perspective leaves much to be desired."

OCLC's interest in this author's study is

an indication that OCLC may pay more at-

tention to management information in the
future. The several suggestions made in the
final report have been reviewed by the
OCLC managers responsible for making
changes in the appropriate areas. Some

changes have been made already; some will
be made as resources become available;
others will have to wait until more pressing
matters are settled.
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Browsing with Sound:
Sound-Based Codes and
Automated Authority Control

Karen G. Roughton and David A. Tyckoson

With the development of online systems, libraries have the opportunity to im-
plement new techniquesfor linking and retrieving bibliographic records. This
paper investigates the use of sound-based codes for authority control and
record retrieval. Three problems need to be overcome to utilize sound-based
codes: code generation, file size and structure, and code retrieval. The
SOUNDEX code and the Davidson Consonant Code are explained, and their
uses with small, medium, and largefiles of personal names are demonstrated.
Both codes would be relatively simple to implement and would provide useful
additional access points in an online authority control file. It is further theo-
rized that these codes could provide more precise retrieval for title searching
in an online catalog and could be the basis for alternative catalog access points
for the visually impaired and handicapped.

Catalogers take great pains to ensure

that library users can locate the materials

they need. To meet this goal, authority con-
trol attempts to bring together all forms of
an author's name, no matter what form is
used in the work itself. However, as Malin-
conico states, "consistent and uniform rec-

ords describing items in a library collection
are only of value after they are located by a

catalog user. The manner in which records
are organized determines whether they will
be located." 1 The cataloger provides vari-
ants of an author's name so the user need
not know the authoritative form when
searching. Most variants supplied by li-
brarians presuppose knowledge of an au-

thor's pseudonym or a more complete or in-
complete form of a name. Enhanced
traditional search capabilities would com-

bine authority files with vocabulary files to
provide a positive response to Miller's ques-
tion, "Will an online catalog provide key

word and phonetic searches that will yield
access without reliance on authority hierar-
chies?" 2 Sound-based codes provide me-

chanical variants and bring together un-

limited forms of an author's name, no

matter what form is used by the searcher.
Sound-based codes make possible the alter-
native of browsing by sound.
SOUNDEX is a system of coding names

according to their phonetic sounds. This

technique has been used since the turn of
the twentieth century to retrieve names

based on pronunciation rather than spell-
ing. It was originally developed to search
for names in the 1890 census files.
SOUNDEX indexes to the U.S. Census
were compiled in the 1930s because wide-

spread misspellings caused difficulties for
the Social Security Administration in

matching names of persons applying for old
age benefits who had no birth or other

proof of age records. The Davidson's Con-

Karen G. Roughton is head of catalog management and David A. Tyckoson is information services
librarian at Iowa State University Library, Ames, Iowa. This paper is based on a presentation given
before the LITA ISAS/RTSD Discussion Group on Authority Control in the Online Environment at

ALA Midwinter Meeting, January 7, 1985.
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sonant Code is another sound-based system
that was designed for and is currently used
in airline passenger reservation systems.

3

Both are phonetic coding systems that pro-
duce the same code for different words and
also have the tendency to create the same

code for homonyms and near homonyms.
Davidson's Consonant Code

1. The first character is always the first let-
ter of the surname.

2. The fifth character is always the initial
letter of the first given name, if avail-
able. Otherwise the fifth character may
be a special character (such as the per-
iod, . ), which is programmed to match
any and all initials, or the fifth charac-
ter may be a dummy initial of infre-

quent occurrence (say X ).
3. The second, third, and fourth charac-

ters of the coded name are set up first as

space characters and will remain as such
unless replaced in step (4).

4. The second, third, and fourth charac-
ters of the coded names are then, in
turn, replaced by consonants obtained
from the surname only, by the following
procedures:
Strike out all vowels and all appear-

ances of H, W, or Y (except for the first
letter of the surname).
Squeeze the remaining letters, in-

eluding the first letter.
Each time that any given letter is re-

peated contiguously, after this squeez-
ing process, eliminate all but one of that
letter.
The first three remaining letters (or

whatever number, if any remain, if less
than three) which are immediately ad-

jacent to the preserved first letter, then
are placed in the second, third, and
fourth characters of the coded names,

respectively.
5. Each coded name always consists of five

characters. If the result of step (4) pro-
vides fewer than three additional conso-
nants, the coded name will contain one

or more of the space characters inserted
at step (3).

6. The first four characters of the coded
name will be called the coded surname.

The SOUNDEX Algorithm
1. Retain the first letter of the name, and

drop all occurrences of A, E, H, I, O, U,

W, Y in other positions.
2. Assign the following numbers to the re-

maining letters after the first:
B,F,P,V 1

C,G,J,K,Q,S,X,Z 2

D,T 3
L 4

M,N 5
R 6

3. If two or more letters with the same

code were adjacent in the original name
(before step 1), omit all but the first.

4. Convert to the form letter, digit, digit,
digit by adding trailing zeros (if there
are less than three digits), or by drop-
ping rightmost digits (if there are more

than three).
Sound-based codes may be sufficient to

find entries in a small file such as a personal
telephone directory, but they would only
form part of a search algorithm for a larger
index. This system of consonant compres-
sion, or number/letter code, reduces many
forms of an author's name to a standard
form or code and presents the user with an

invisible search strategy. Thus, homo-
nymic names such as Matteson (M325) and
Madison (M325) are retrieved together us-
ing the SOUNDEX algorithm. Basic prob-
lems with the algorithms include a mis-

spelling of the first letter of the surname,

e.g., Craft (C613) and Kraft (K613) and
surnames with two concurrent consonants,
e.g., Rodgers (R326) and Rogers (R265).
The following examples illustrate sound-
based codes and some of their possibilities
and peculiarities.

SOUNDEX

Johnsen JNSN J525 J52
Johnson JNSN J525 J52
Johnston JNSTN J5235 J52
Johnstone JNSTN J5235 J52

Davidson SOUNDEX

Henry Madison MDSNH M325
Matteson MTSNH M325

David Tyckoson TCKSD T222
Ticosen TCSND T225
Tikasin TKSND T225

Karen Roughton RGTNK R235
Rowten RTNbK R350
Rufften RFTNK R135

Barbara Tillett TLTBB T430
Tilit TLThB T430

Jean Rhys RSfefeJ R200
Rees RSbfeJ R200
Reece RGbbj R200
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Two 1984 articles illustrate the need for

computerized reduction of all forms of an
author's name to a standard form. Beecher

Wiggin's "How Important Are Unique Ac-
cess Points?"4 makes two points. First, that
user convenience should remain para-
mount in librarians' efforts to make a bib-

liographic item accessible, and second, that
at the heart of authority control is the con-

cept of uniqueness among headings.
Unique headings and user convenience are

not always compatible concepts. Sound-
based coding focuses on the similarities
found among the many forms of a name

that a person might use when searching a

database and brings them together for a

searcher's perusal. Robert Burger, in "Arti-
ficial Intelligence and Authority Control"5

argues that "it will be necessary to apply
the knowledge gained in other related disci-
plines to solve the problems of automated
library systems." Online systems must be
designed to include consideration of how
best to build the user-computer interface so

that poorly constructed queries can be con-
verted to well-structured forms that the
computer subsystem can handle. Sound-
based codes can provide a linking mecha-
nism so that the variants provided by the li-
brarian can be augmented by the extremely
literal variants provided by a computer
program to offer the library user aug-
mented search strategies. "Augmentation
occurs where there is a feedback mecha-
nism in the information retrieval system
that presents the user with choices that de-
termine the machine's further actions.
With delegation, once the search process is

begun, an algorithm, or previous system
design, proceeds without intervention by
the human user."6 Here is the subtle shift
from choosing a proper heading, with ap-
plicable cross-references, to also identify-
ing the various manifestations of a name

under which a user would search.

TECHNICAL ASPECTS

There are three primary technical diffi-
culties to overcome in adding sound-based
codes to an online authority file—code gen-
eration, file space and structure, and code
retrieval. The system must be able to create
these codes without creating an additional
burden on the cataloging personnel or on

the online catalog. Codes must be gener-
ated entirely by the system, the file must be
structured so that searching time and file
space are kept at a minimum, and the
search codes must be simple to use yet re-
trieve a valid output.
Code Generation

In order to generate sound-based codes
without creating more work for the cata-

loger inputting records, an online authority
file with sound-based capabilities must

contain an algorithm to generate and index
each sound code. Fortunately, sound-based
codes are extremely simple to generate. The
original SOUNDEX algorithm was written
in 1918 (cf. U.S. Patents 1261167 [1918],
1435663 [1922]), and this algorithm has al-

ready been enhanced to run on a wide vari-

ety of computer equipment ranging from
micros to mainframes. Two very simple
BASIC algorithms have been published in

Byte, one of only twenty-six lines for the
Commodore PET and one of thirty-six
lines for the Apple.

6
A more sophisticated

program for the IBM PC appeared in Prac-
tical Computing ', and even a small data-
base manager such as dBase II has had a

SOUNDEX program written for it." A

good, usable system of sound coding should
have some improvements on the original
SOUNDEX. However, for each system of
sound indexing, a straightforward method
of coding the data is used that should easily
be translated into an algorithm allowing
the online system to generate sound-based
codes without any extra effort on the part of
the cataloging/inputting personnel. The

systems that currently use these codes do
not appear to have any difficulties with the
code generation aspects of the system.

11 "

File Size and Structure

An authority file incorporating sound-
based codes is obviously larger and requires
more searching capabilities than the same

file without sound access. However, when
measuring the additional space require-
ments against that of the file as a whole, it is
clear that the inclusion of this coding does
not substantially affect the size of the file.
The most commonly available online au-

thority file currently in use is the one on

OCLC. A typical MARC authority file rec-
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ord consists of a large fixed field and four to
five variable fields. The inclusion of sound-
based coding would require one additional
variable field consisting of as many charac-
ters as the code requires (four characters for
SOUNDEX, five characters for Davidson
codes or SOUNDEX plus first initial, etc.).
This increases the record by 20 percent in
terms of fields, but only by a very minute
amount (1 percent-2 percent) in terms of
characters. In the total OCLC catalog of
more than ten million records, the author-
ity file accounts for an additional one mil-
lion records. Because this file accounts for
less than 10 percent of the complete catalog
and the addition of sound-based coding to

the authority file causes a 2 percent increase
in the size of the file, the effect on the entire
online catalog is a mere 0.2 percent. In
view of the storage requirements for an on-
line catalog, sound-based codes have an in-

significant effect.
The area where these codes will have a

much greater effect on the structure of the
information stored in the computer is in the
index files to the authority file and online

catalog. At present, the OCLC online au-

thority file uses an eight-character search
key composed of four letters from the last

name, three from the first name, and the
middle initial. Every record in the author-
ity file is indexed by a search key of this
structure. A search on any eight-character
key will retrieve every record that is in-

dexed under that key and only those records
that are indexed under that key. The inclu-
sion of sound-code access would require an

additional search key composed of the four
(or more) character code generated by the
appropriate algorithm. This would necessi-
tate a second index file to the authority con-
trol records based on the chosen sound-
based code. For the simple SOUNDEX
codes, this requires an additional key of
four characters (one letter, three numbers)
for every record in the database. The num-
ber of access keys would double and the
amount of storage required for file indexes
would increase by at least 75 percent.
OCLC currently has access by search keys
based on author, title, author/title, ISBN,
ISSN, LC Card number, SuDocs Number,
corporate author, and CODEN. An addi-
tional index file of authority/sound-based

codes will have a negligible effect on the
overall disk requirements.

Searching SOUNDEX Codes

Even though sound-based coding is sim-

pie to generate, requires little file structure
change, and uses minimal additional file
space, it would be worthless if it did not re-
trieve useful information from the file.
These codes can only be useful if they pro-
vide the searcher with additional and dif-
ferent access points from the search keys al-
ready in use on the system. Because
sound-based codes are designed to be
searched only after an unsuccessful search
using traditional search keys, the retrieval
of a substantially different set of records is
essential. A number of studies on files of
various sizes have indicated that sound-
based codes fulfill this need.
One of the first applications of this type

of coding in an automated system was for
airline reservations. Because these systems
handle a large number of personal names
and the possibility of losing a reservation

through spelling errors is high, a sound-
based code has been implemented to in-
crease accuracy in searching the file. In a

study by Davidson in 1962," the Davidson
code was matched against searching by ex-

act surname. These codes were found to be

highly successful when the traditional
search method (exact match of the sur-

name) did not retrieve the desired record.

By varying the specificity of the match of
the Davidson code, the system was able to

retrieve exact matches on progressively
varying forms of the name. This system was

so successful that it is still in use by airlines
and travel agencies today as the standard
method of record retrieval.
In another study of a file of 25,382

names,' 1 a comparison was made between
the retrieval capabilities of SOUNDEX,
Davidson codes, exact name searching (the
standard search key), and a search on sec-

ondary characteristics such as birth date,
age, and sex. For total retrieval of similar
names, the exact name search found 227

records, 113 of which were successful hits,
the SOUNDEX codes found 425 items, of
which 213 were successful, and the David-
son codes was successful on 235 of 436 re-

trievals. Although all three search methods
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retrieved approximately the same percent-
age of "correct" records, both the SOUN-
DEX and Davidson codes retrieved almost
double the number of records found by the
name alone. A searcher who performs an

unsuccessful search by name or a searcher

desiring more records than were retrieved

by the exact name search can double the
number of hits by using either of these
sound-based codes.
Two studies by the Sampling and Survey

Research Staff of the Dominion Bureau of
Statistics of Canada" have also indicated
that SOUNDEX enhances retrieval from a

large file. In a system of more than eight
hundred thousand names from the Cana-
dian census files, SOUNDEX was com-

pared to three other schemes to link to-

gether groups of like records with certain
characteristics. In comparison to search
keys consisting of the name, the first five
letters of the name, and the second five let-
ters of the name, SOUNDEX was the most

efficient at blocking like names. However,
it performed much less adequately when
searching non-Western names. For most

cases, SOUNDEX was recommended as the
method for linking records consisting of
personal names.
All three of these studies indicate that

some type of sound-based code could be ex-

tremely useful in an authority file. SOUN-
DEX and the Davidson code retrieved 50
percent more items while still maintaining
the same rate of accuracy. This provides the
searcher with a much broader base from
which to narrow the search. The nature of
searching the authority file also lends itself
to sound-based searching. Because these
codes will generally be searched following
an unsuccessful exact name search, the
searcher will be looking for a greater num-
ber of hits with sound-based codes than
from the name search.

SOUND-BASED CODES IN A
PUBLIC ACCESS CATALOG

Another application for these codes that
may have an even wider impact than their
use in authority control is the use of sound-
based coding as an additional access point
in a public access catalog. As in the author-
ity file, the technical aspects of introducing
sound-based codes are minimal. The al-

gorithms already exist for generating these

codes and, if sound-based authority control
were implemented, would already be part
of the system. The file structure would re-

quire only slight modification. The MARC
format can accommodate sound codes by
the addition of a single field. A sound-code
field would be treated in much the same

way as an ISBN or LC card number field. It
would be displayed on the screen and could
be searchable by the simple four-or five-
character sound code. Just as in ISBN,
CODEN, ISSN, or LC card number, the
search key would be composed of the code
itself. The only modification to the index
file structure is the addition of the index file
based on the sound-based codes.

Searching the catalog by these codes
would have many advantages for public ac-
cess with very few disadvantages. If the pa-
tron is unsuccessful using the standard
search keys of the system, it provides an-

other alternative for searching the catalog.
Rather than respond "Tyck,Dav,A is not in

Author index" or "Record not found" or

some other negative message, the system
could respond by giving the patron a mes-

sage such as, "This name was not in the file.
Would you like to find all of the names that
sound like Tyckoson?" This would not only
allow the user another chance to find the

information, but give the psychological im-
pression that the system is doing all that it
can to assist the patron in retrieving the de-
sired materials.
Just as there are individuals who contin-

ually search by author when a title search
might be more appropriate, there will al-
ways be users who misuse the sound-based
code access by using it as the initial search
query instead of using it after a failed initial
search. This could cause frustration on the

part of the user when a much larger set of
records is retrieved than is expected. Edu-
eating the user about effective search tech-

niques is an important part of making any

system work.
If sound-based coding was expanded fur-

ther to code titles as well as authors, the
user would have even greater access to the

catalog. When the exact spelling of the title
is not known, these codes can provide the
same additional access for titles that it does
for authors. However, even if the spelling
of a title is known exactly, there will still be
some advantages in title searching. Because
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sound codes eliminate vowels and like con-

sonants, its possibilities for title searching
may be even more far-reaching than for au-
thor searching. Since most standard search
keys are constructed on the basis of the first
n letters of the first word(s) of the title, they
often retrieve many more records than nec-

essary due to the fact that many words be-
gin with the same word stem. Sound coding
can actually eliminate some of these false

drops because it searches solely on the con-

sonants. For example, the word computer
generates the search key "comp" on many
systems. This same search key retrieves the
words complete, comprehensive, compara-
ble, and compassionate, not to mention the
many other possible word endings. How-
ever, the SOUNDEX code for computer,
C513, will only pick up those words belong-
ing to the same linguistic class as the origi-
nal. Although this will retrieve some addi-
tional terms, such as competent or camped,
the number of terms may be smaller than
for the standard key. If the Davidson code
for computer is used, CMPTR, the retrieval
is even more exact. Soundex codes have the

advantage of not only providing a broader
search for authors, but also a more specific
search by title.

THE TALKING
CARD CATALOG

Taking the sound-based concept to its ex-
treme, it is possible to construct a system in

which both input and output are based en-

tirely on sound. The user would input a re-
quest through a microphone, the computer
could translate the voice input into SOUN-
DEX or other codes, search the catalog,
and respond to the user with computer-
synthesized speech output. Although this

may sound like a 1950s science fiction story,

it is technically feasible with equipment
readily available on the market today. A
number of companies are currently mar-

keting speech synthesizers for computers.
Originally designed to make computerized
information available to the visually handi-
capped, these devices are in everyday use in
a number of industries, including the tele-
phone, automotive, and electronics indus-
tries.
Voice input is also possible through the

translation of sound into some type of
SOUNDEX code by the computer. Al-
though voice input is currently in use in
some military and commercial applica-
tions, this part of the system is less well de-
veloped at this time. Problems occur due to
varying speech patterns, inflections, and
accents used by different persons. Despite
the fact that voice recognition programs
have been developed for many different
languages (including Spanish, French,
German, Japanese, and Chinese), each

program is incompatible with any other.
Variations in phonetics between languages
require that all voice input into a system be
in one standard language. However, as

voice input technology becomes more de-

veloped and voice output technology be-
comes more refined, the day when we can

talk to the catalog becomes more of a real-

ity. The "talking catalog" would greatly as-

sist some of the users who may have diffi-

culty using the standard online catalog,
such as the visually handicapped, elderly,
or the functionally illiterate. Ideally, the

system would also have a set of sound-based
codes for each of the languages of the li-

brary user, allowing a non-English-
speaking patron to input the request in
his/her native language. All that is required
is a little more "sound" technology.
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Special Section: Optical Disks

The Information Workstation:
A Confluence of Technologies
Including the CD-ROM

John C. Gale

The microcomputer, the optical disc,
and—in particular—the CD-ROM (com-
pact disc—read only memory) have en-

abled a new opportunity for distributing
electronic information products directly to
microcomputer users. This opportunity has
become a practical reality due to the con-

fluence of six interrelated technologies.
CONFLUENCE

OF TECHNOLOGIES

The Altair computer kit first sold by
MITS in 1974 was the first true microcom-

puter. The next major stride occurred in
1977 when Apple, Tandy, and Commo-
dore all announced products. In August
1981 IBM "legitimized" the personal com-
puter by introducing the IBM-PC. Micro-

computer processor cycle times, memory
capacities, and access times have steadily
improved, especially during the last two
years.
Some view the advance of the microcom-

puter and improvements in the capacity
and error rates of removable optical mass
storage media as being the only require-
ments for successful information worksta-
tions. The achievements in digitally en-

coded videodisc (the digital data storage
offshoot of the analog videodisc for home
movies provided by Reference Technology
and Laserdata) and in CD-ROM (the digi-
tal data offshoot of the compact audio disc
for home stereos provided by Hitachi,

John C. Gale is vice-president and chief technical
officer of International Thomson Information,
Arlington, Virginia.

Sony, Phillips, and others) are certainly im-
pressive.
However, the substantial changes in the

power of microcomputer operating systems
and other software engineering achieve-
ments, such as those in database retrieval
and workstation environments, have also
been essential.
Each of the above technologies has

achieved substantial progress in the last few
years. As a related achievement, sales of
computer-based workstations were higher
than $4,500,000,000 in 1983. In addition,
there is a strong demand for electronically
distributed information—total 1983 sales
were $1,200,000,000. As a result, informa-
tion workstations are a soundly based con-

cept whose time has come.
Next, successful vendors will offer user

interfaces tailored to specific vertical mar-
kets. Local area networks for connecting
these systems and telecommunications for

communicating with other systems will
also be an integral part of future systems.

THE INFORMATION WORKSTATION

The purpose of an information worksta-
tion is to provide reference information, in-
formation content, or work product sup-
port. MARVLS, the MARC and REMARC
Videodisc Library System, is an example of
a reference workstation product. DISCAT
and DISCON are examples of work prod-
uct support systems for current cataloging
and retrospective conversion.
Our present view of an information

workstation includes a library of informa-
tion products on removable media, work-
station and retrieval software, media
drives, and microcomputer hardware. The
International Thomson Information/Car-
rollton Press approach to designing these

systems has been to develop a series of pro-
totypes using both digitally encoded vi-
deodisc and CD-ROM.
The databases involved have been pro-
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vided by sister companies including Car-
rollton Press, Inacom, COADE, and
COMPress. Several of the efforts have in-
volved different applications of the RE-
MARC database. For example there have
been several generations of the MARVLS
full-text Boolean retrieval system for use in
business and library environments. These

provide free text searching of the 6,500,000
bibliographic records in the MARC, RE-
MARC, and LawMARC databases, which
represent the complete Library of Congress
shelflist.
In addition, there have been prototypes

of library automation systems for current
cataloging (DISCAT) and retrospective
conversion (DISCON) systems using the
MARC and REMARC databases. These

systems have less sophisticated search capa-
bilities. Their purpose is to support a cer-

tain work task, so they provide only the
help, search, edit, display, store, print, and
transmit facilities needed for the job at
hand.
The Inacom Microlndex is an index to

800,000 pages of electronic engineering
data sheets. The index provides access by
both product descriptors and company
name, using a controlled vocabulary. The
software assists users if they do not know
the correct spelling of a subject term or

company name.

Demo-Graphics: World Populations and
Projections was created by Paul Handler,
University of Illinois. The database in-
eludes data on population, fertility, and
mortality for 146 countries. Users may
modify the data to reflect recent changes or
estimates of present and future fertility and
mortality values. Various plots, based on

user-controlled assumptions are available.
Data can be used to forecast changes in

population subsets for two countries of the
user's choice, with the results plotted in
color.
IR and NMR Spectroscopy are included

in a segment of the Introduction to Organic
Chemistry by Stanley G. Smith, University
of Illinois. Infrared and proton nuclear
magnetic resonance spectroscopy are intro-
duced, and problems provide practice in

identifying unknowns from their IR and
NMR spectra. Spectroscopy is used
throughout the rest of the programs in the

development of functional group chemis-

try.
Several of these efforts have included co-

operative ventures with outside organiza-
tions such as Cuadra Associates, the Uni-

versity of California, and the Library
Corporation.
These ventures have been most helpful in

exploring the cost, performance and user

interface tradeoffs for developing appro-
priate information products. For example,
Cuadra Associates' STAR software was

used for one generation of the MARVLS
reference system. This generation included
1,000,001 bibliographic records that, with
indexing, required a total of 540,000,000
characters of optical "real estate." In all, six
different information retrieval systems
have been utilized for four different data-
bases.
For information workstations to achieve

substantial penetration into professional
communities, user-friendly and user-

transparent operating procedures will be
needed. These easily understood user inter-

faces will consider the "effort-to-learn" and
"effort-to-use" factors in their design. In-
ternational Thomson Information, Car-
rollton Press, Inacom, COADE, and
COMPress have made significant progress
in this area by creating seven information

product prototypes and exhibiting them in

various arenas in order to gauge and re-

spond to user reaction.

FUTURE IMPLICATIONS
FOR SOCIETY

At a recent Information Industry Associ-
ation conference a Phillips executive de-
scribed the CD-ROM as the most signifi-
cant advance in publishing technology in

the last four hundred years.
It is now possible to distribute more in-

formation to more professionals in a more

accessible environment with more attrac-

tive pricing than ever before.

IMPLICATIONS FOR USERS

It is obvious that the availability of infor-
mation will improve. Additionally, the
fixed-cost environment will clearly encour-
age unlimited browsing by users who will
have the opportunity to "learn" a database



Special Section: Optical Disks 139

as never before. Information downloading
and interfaces with word processing pack-
ages will become prevalent. Professionals
will thus have better information available
to provide documented support for deci-
sions they must make. Researchers will
have more time to make their exhaustive
searches even more thorough.
The work restructuring that will result

from the use of information workstations
may have impacts on user work environ-
ments that cannot be foreseen. For exam-
pie, the interplay of rational user informa-
tion needs and user productivity issues with
user organizational political power issues is
far from clear at this time.
Security of discs will be an important is-

sue, as will updating both information and
retrieval software. User assistance and cus-

tomer support will also be changed from
previous patterns. And the user will have
easier access to more information.

FUTURE TRENDS

Products that offer real value to their us-
ers will be most successful in the end. This
seems to be a trivial observation, but many
organizations fail to consider whether or
not they offer true "value-added" in their
products.
Over time, retrieval systems will evolve

into advisory systems and then into true ex-

pert systems. During this process applica-
tion generators and software engineering
will have a profound impact on system de-

sign. Databases of digitized images and ca-

dastral information will be accessible from
networked, 32-bit microcomputers. In the
foreseeable future there will be distribution
of substantial information products to the
home.

SUMMARY

A confluence of technologies and market
demand has made the information work-
station possible. It can support reference
searches, information content perusal, and
work product efforts. International Thom-
son Information, Carrollton Press, In-
acorn, COADE, and COMPress are well

postured to assist their customers with in-

formation products and services based on

their efforts with these state-of-the-art
technologies.
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Evaluating Laser
Videodisc Technology for
the Dissemination of
Agricultural Information

Pamela Q. J. Andre

The National Agricultural Library is

evaluating the use of laser videodisc tech-

nology as a means for disseminating agri-
cultural information. The study is being
funded as part of a strategic planning effort
by the United States Department of Agri-
culture (USDA) to assess long-range oppor-
tunities in the utilization of technology as it
relates to agriculture and agricultural in-
formation.
The focus of the evaluation is the poten-

tial of laser videodisc technology used in

conjunction with microcomputers for stor-
age and dissemination of agriculturally re-

lated full-text databases. In September
1984 the National Agricultural Library
contracted with LaserData of Cambridge,
Massachusetts, to develop a system utiliz-

ing these two technologies. The system will
include all hardware and software neces-

sary to store and retrieve a full-text file to-

gether with a videodisc as the storage me-

Pamela Q. ]. Andre is chief, Information Systems
Division, National Agricultural Library, Belts-

ville, Maryland.
No copyright is claimed on this article, which
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dium for the database selected.
Since end-user experience is to be a criti-

cal part of this evaluation, the system will
be installed in three locations: the National

Agricultural Library, Purdue University
Library, and the National Pork Producers
Council. The evaluation of the system will
be coordinated by the Agricultural Infor-
mation Service at Purdue University with
participation by pork producers, research-
ers, and various USDA personnel.
Laser technology has the potential to

change significantly the means by which
publications and databases are stored, dis-
tributed, and used. The results of this eval-
uation will provide data on the user accep-
tance of microcomputer/laser videodisc
systems as a means of access to textual agri-
cultural information.

THE DATA

One of the most exciting aspects of laser
videodisc technology is the very high stor-

age capacity, up to eight hundred million
characters of data on one disc. The capabil-
ity to store both digital and analog data
makes use of the videodisc extremely flexi-
ble since both text and graphics can be
stored on the same medium. These two
characteristics were the primary focus in
our database selection decision.
The database we selected for this evalua-

tion project is the Pork Industry Handbook
(PIH). The Handbook in its printed form is
a major teaching and resource tool for the
pork industry. It is published jointly by
Purdue University and the USDA Exten-
sion Service. The Handbook consists of
ninety-six chapters in loose-leaf form. Each
chapter describes an aspect of the care and
feeding of pigs. This publication was se-

lected for its variety of material, i.e., text,
pictures, and charts, as well as its high use

within a specific segment of the agricul-
tural community. A page of the Pork Indus-
try Handbook is shown in figure 1.
One drawback of the publication is its

relatively small size, approximately two
million characters. With a disc capacity of
eight hundred million characters, the Pork
Industry Handbook, even with full text,
graphics, and indexing, does not come close

to the disc capacity. So one of our early
problems was a way to test the storage ca-

pacity of the disc.
AGRICOLA gave us the answer. AGRI-

COLA (AGRICultural On-Line Access) is
the bibliographic database created and
maintained by NAL. It contains more than
two million bibliographic citations for

monographs, serials, and journal articles
and covers a wide variety of agricultural
topics. Two hundred thousand current
AGRICOLA records were selected for in-
elusion on the videodisc. These biblio-
graphic records will be accessed separately
from the Handbook. However, by using
bibliographic records as part of this proj-
ect, we will be able to experiment with the
use of microcomputer technology to sup-
port a stand-alone "online" catalog. While
the AGRICOLA records will be defined as

a separate file for access, they can be used in

conjunction with the Handbook.
"In" analytic or indexing records de-

scribing each of the ninety-six chapters of
the Pork Industry Handbook are included
in the AGRICOLA subset on videodisc.
This means that end users interested in

items on pork production but not aware of
the Handbook can approach the biblio-
graphic file and, through subject-oriented
searches, retrieve citations to the Hand-
book. At that point, because both the
AGRICOLA citations and the full text of
the Handbook are on the same videodisc,
the user can easily retrieve the appropriate
full-text paragraphs for viewing on the
same terminal.
More sophisticated users who know of

the Handbook can approach the stand-
alone system and access portions of the
Handbook directly without having to go
through the bibliographic file. Access will
be provided to each word in the text of the

Handbook, excluding a limited list of stop
words, as well as through the author and ti-
tie for each chapter. In addition, chapter
subheadings, paragraph headings, and

captions for tables and other graphics will
provide access.

THE PREPARATIONS

Once the Pork Industry Handbook had
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Energy for Swine
Authors
Palmer Holden. Iowa State University
Lowell Frobish. USDA-ARS, Washington, DC

The value of a feedstuff is based on several factors
acceptability (how well the material will be consumed by an
animal), energy availability and as a source of other
nutrients (protein, vitamins, minerals). Snould a swine

producer Duy corn or wheat or cats as a feed ingredient 9
This will depeno primarily on the cost of these ingredients
and their vaiue as a source of energy for the animal

The Dig requires energy to maintain normal body
processes, to grow and to reproduce. Energy is the major
component o< all swine diets, and the intake of many other
nutrients is related to the energy content of the diet
Carbohydrate:-

, from cereal grains are the most abundant
energy source in swine rations Fats and oils contain mere

energy man carbohydrates but are used to a lesser extent
Protein may serve as an energy source only if included in
the ration in excess of the animal's requirement for protein

Definition of Energy
To make sound decisions in selecting feed ingredients

it is desirable to have an understanding of the system by
which feedstuffs are rated for thei' energy content and the
value of these ratings toward the pig's growth and

Reviewers
Bill G Diggs. Mississippi State University
Herbert M. Barnes, Ohio State University

production The gross energy (GE) of a feed ingredient is
defined as the heat produced when a substance is burned
and is expressed as calories per unit weight A calorie is the
amount of heat required to raise the temperature of t gram
of water from 14 5^C. to 15.5°C. A kilocalorie is 1.000
calories, and a megacalorie is 1.000 kilocalories Since not

all of the feed consumed is digested, some energy is lost in
the tecal material (Fig 1). GE is a poor estimate of energy
for the pig

The amount of energy remaining after subtracting the
fecal energy loss from total energy intake is designated as

digestible energy (DE). The difference between GE and DE

may be quite large The greater the digestible energy value
(DE. GE) the greater its vaiue as a source ot energy to the
animal This is a much more meaningful measure for
livestock producers In the production and excretion of
uune additional energy is lost. Digestible energy minus the
urinary energy loss is termed metabolizable energy (ME).

In most cases, metabolizable energy represents
approximately 95% of the digestible energy cbntent, so the
conversion from DE to ME can be made very easily
Metabolizable energy is the "usable' energy of a feed for

Figure 1 Partition of energy in nutrition
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Energy
(GE)

Digestible
Energy (DE)
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^ ig- 1. The Title Page from the Pork Industry Handbook, Chapter 3.
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been selected for the evaluation project, it
had to be put into digital form in a format
that could be processed by the retrieval
software. There were two choices at this

point. Since the Handbook was a printed
publication created on a word processor,
one alternative was to reformat the original
keyed data. The other alternative was to

key the full text based on the printed copy.
Because of the difficulty of identifying the
elements of the text from the word process-
ing file, the decision was made to key the
full text into a format that could be readily
used for indexing and retrieval. A contract

was let to Bibliographic Betrieval Services
(BRS) to design the full-text format and key
the data.
A major consideration in the structuring

of the full-text file was to have in-depth ac-

cess that would include indexing at the
word level and display of specific para-
graphs. In addition, access via author, ti-
tie, chapter and paragraph headings was

desired. The final structure of the data file
is shown in figure 2.
In addition to the full text, BRS was able

to key some portion of the charts in the
Handbook. They also keyed the numbers
and captions for the pictures and graphs.
The full definition and keying activity took
more than a year to complete. However, in
February 1985 the full-text file, complete

Database Name: PORK

Banner: PORK INDUSTRY HANDBOOK ONLINE

Paragraph Labels and Names:

SHORTNAME LONGNAME

NO Chapter number

AU Authors

RV Reviewers

TI Title

pD Publication date

DE Descriptors

SH Section Headings

TX Text

SHRT equiv NO.AU.TI.DE

Fig. 2. Pork Industry Handbook Data
Structure.

with field identifiers, was received at NAL.
After a quality review process, the tape was
forwarded to LaserData to be indexed and
stored on the laser videodisc.
The AGRICOLA records exist in MARC

format as part of NAL's bibliographic mas-

ter file. Unfortunately, not all of the chap-
ters in the Handbook had been indexed, so
the first task was to create indexing records
for each of the ninety-six chapters. Once

completed, these records were merged with
approximately two hundred thousand
AGRICOLA records from 1984-85. The
result was fourteen 1600 BPI tapes for La-
serData. Conversion work began in early
February 1985. Eventually the fourteen

tapes will be replaced by a single videodisc.
The structure of the AGRICOLA file is

shown in figure 3.
The pictures, charts, and graphs in the

Handbook presented the biggest challenge.
There are 541 graphics in the ninety-six
chapters of the Handbook. One hundred
fifty-nine of those were keyed by BRS as

part of the full-text file, leaving 382 to be
transferred to videodisc using analog tech-

niques. Originally, the plan was to get the
originals of each graphic for transfer to the
videodisc. However, after checking the

quality of the printed copy, it was deter-
mined that the originals were not necessary
and the printed copy could be used to pro-
duce high-quality display images.
It looked like a simple transfer from pa-

per to disc was possible. This turned out to

be far too simple. Working with samples
from the Handbook, LaserData did some

preliminary video images for review, and it
was readily apparent that many of the

graphics were not readable on the video

display screen. Images greater than 4

inches by 4 inches had to be reduced to fit
on the screen, and the variable type size

and print intensity made many reduced
graphics unreadable. A partial solution
was to restructure individual charts or

graphs into multiple segments in order to
make them legible on the screen. This re-

suited in approximately 560 images. Even
with this effort, not all graphics could be
restructured and still retain any meaning.
However, because this is an evaluation of
new technology, some imperfections are to
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Database Name: AGRI

Banner: AGRICOLA 1982-1984

Paragraph Labels and Names:

SHORTNAME LONGNAME

IDNO ID Number

AUTH Author

TITL Title

TIFL Title Foreign Language

IMPR Imprint

COLL Collation

NOTE Notes

SUBJ Subject Terms

GCOO Geographic Codes

SCAT Subject Category Codes

LANG Language of Text

YRPB Year of Publication

STAB Serial Title Abbrev.

HCIT Host Item Citation

ISSN ISSN

CODN Coden

ABST Abstract

NALN NAL Call Number

LOCN Local Call Number

DCTP Document Type

PSCD Publication Source Code

SFIL Subfile Code

Fig. 3. AGRICOLA Data Structure.

be expected. We chose to include all graph-
ics whether they could be restructured to be
readable or not. The result will show the
limits of current technology and will also
give an indication of how publication pat-
terns will have to change if this technology
is to be effectively utilized. Examples of an
original picture from the Handbook and its
restructured version for the videodisc are

shown in figures 4-7.
Figure 4, "Original Picture from the

Pork Industry Handbook Publication,' is

actually "Figure 4, Three-Breed Rotational
Cross System" from chapter 39 of the
Handbook, entitled "Crossbreeding Pro-

grams for Commercial Port Production.
This picture could not be reproduced in

readable form on the system video monitor.
Figures 5, 6, and 7 present the restructured
version showing the original figure number
and the restructured part number.

THE SYSTEM
Most of the hardware and software com-

ponents of the microcomputer videodisc
system are "off-the-shelf" technology, the
exception being the LaserData controller.
Given this fact, there were a number of al-
ternatives in terms of the development of
the system. However, because the heart of
the system is the use of videodisc as a storage
medium for digital data and the encoding
and interface for utilizing that data is a spe-
cialized process, we elected to have a single
vendor take responsibility for all compo-
nents in the system. We could be assured of
a working system without the aggravation
of doing the technical interfaces ourselves.
Videodisc technology is based on laser

optics, which uses light beams to read and
write data. The result is a data storage tech-
nique that offers very high density, high-
quality video, random access, and a mixed
storage format utilizing both digital and
analog data. The system implementation
used for this evaluation study will utilize
each of these characteristics.
The system contains the following com-

ponents. The hardware includes an IBM
PC-XT with 512 kilobytes of memory: a Pi-
oneer LDV-1000 vidoedisc player; a Laser-
Data TRIO 110 controller with interface
card; and a Panasonic TR124 monochrome
video display monitor. The software con-

sists of the PCIX operating system and a so-

phisticated retrieval package, BRS/
SEARCH.
The key to the system is a unique blend of

two very different technologies, laser vid-
eodiscs and database management systems.
Data management software is required to

preprocess and retrieve information. Man-
aging hundreds of millions of characters of
information is a complicated task, espe-
cially when the user wants specific infor-
mation in a matter of seconds. Tying to-

gether the multimedia capabilities (video
and data) complicates the matter even fur-
ther. LaserData has developed the soft-
ware tools necessary to manage these types
and amounts of data.
In addition to its data encoding tech-

niques and data management software,
LaserData manufactures the interface con-
trailer that connects a standard laser vid-
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Fig. 4. Original Picture from the Pork Industry Handbook Publication.

eodisc player to the personal computer, al-
lowing retrieval of the multimedia infor-
mation that is encoded on the disc. The unit
controls the videodisc player, retrieves digi-
tal information from the analog videodisc,
and re-creates the digitally encoded mate-
rial.
The retrieval software used to index, re-

trieve, and display both the Pork Industry
Handbook and the AGR1COLA biblio-
graphic records is BRS/Search. The pack-
age will be modified by LaserData to allow
access to graphics. The retrieval system has
a menu approach to subject searching that
is powerful and easy to use. This is espe-
cially critical since we anticipate that most
of our users will be novices in online search-

First year

Purebred boars

Selected females

(?)
Purebred
female

Fig. 5. Restructured Version of Figure 4, One of
Three Images.

ing. The capability to access any word in
the full text and combine words using Bool-
ean operators means more precise search-
ing. Finally, the convenient display,
browsing, and print options will help to

provide maximum flexibility in using the
Handbook.
Figures 8 and 9 show displays for the

Handbook and AGRICOLA.
The most critical aspect of the system is

the data conversion process and the master-

ing of the videodisc itself. The digital texts
of the Handbook and the AGRICOLA file
will first be indexed for access by BRS/
Search. Next the graphics for the Hand-
book will be transferred to videotape using
a standard videodisc camera. The data-

Purebred boars

*«?>

Selected females

(?)

Fig. 6. Restructured Version of Figure 4, Two
of Three Images.

Second year

X

Crossbred female
from 1st cross (F1)
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Fig. 7. Restructured Version of Figure 4, Three of Three Images.

bases and indexes will then be premastered
to videotape using LaserData's proprietary
encoding technique. This process will en-
code the digital information within the

analog signal appropriate for storage on the
videodisc. The videodiscs will then be ere-

ated at a mastering facility. While the data
are being mastered, the hardware will be
integrated and tested. Final integration
and acceptance testing will take place prior
to the initial installation.

THE EVALUATION

The three videodisc/microcomputer sys-
terns are scheduled to be installed at NAL,
Purdue University, and the National Pork
Producers Council in early April, followed
by a brief training period. The evaluation
period, with data collection activities at the
three sites, will extend from April through
September. The data will be analyzed in
October and a final report completed by
November.
The evaluation aspect of the laser vid-

eodisc project will be directed by the Agri-
cultural Information Service at Purdue

University. Since the system will be in-
stalled at multiple locations, there will be a

coordinator at each of the three sites to en-

sure that training, use, and data collection
activities are monitored.
Staff at Purdue are developing an inter-

active training package on a microcom-

puter that will introduce users to the sys-

tern. A program will guide each user

through the rudiments of utilizing BRS/
Search, including a simulated interaction
with both the Pork Industry Handbook and
AGR1COLA files. Once users complete the
training, they will be free to use the two
databases on the videodisc system.
Data collection is a critical aspect of the

project. Unfortunately, plans for the data
collection are still in the design stage, mak-
ing it difficult to cite specifics. However,
some general comments about the kinds of
information we plan to collect may be help-
ful. A major concern is the usefulness of tbe
file on microcomputer versus the printed
version of the Handbook, so users will be

queried specifically about their prefer-
ences. The in-depth access, i.e., word level

searching and paragraph level display, is a

major aspect of the retrieval system for full
text that we plan to explore. We are also in-
terested in the availability of the related
pictures, charts, and graphs. We anticipate
that the uncertain quality of the graphics
will be a problem. Another issue to be ex-

plored is the need for a printed copy of se-
lected materials. The system will not have
an attached printer, although a printer
hookup is technically feasible. The ease of
use of the retrieval system for novice users

will be explored. The question of cost will
be broached as a practical consideration for
future planning. How much would a user

be willing to pay for his own machine ver-
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SUMMARY
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Meter-type feed mills (sometimes called automatic electric mills) are

feed processing units which meter ingredients separately and blend them

together in controlled flow rates. Blending takes place while the grain is

ground and/or during conveying of the ration. Finer ingredients may bypass
the grinding chamber. Each ingredient is supplied by a separate metering
device.

Different brands of mills feature different types and locations of
metering devices (Figures 1 and 2). Meter types include:
♦variable speed proportioning augers,
♦adjustable gravity flowspouts above belts or rotating tables,
♦fluted wheels with adjustable flow gates,
♦vibrators with adjustable flow gates.

♦Figure 1. A mill is shown with all meters above the
grinding chamber.* (See Video Screen)

♦Figure 2. This mill has minor ingredient meters down-
stream from the grinding chamber.* (See Video Screen)

Ingredient meters measure material by volume while ration formulations
are specified by weight. Calibration is the process of determining the
meter settings that will produce the desired ratio of ingredient weights in
the ration. Periodic calibration checks are used to determine if the

Fig. 8. Pork Industry Handbook Text Display.
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Fig. 9. AGRICOLA Bibliographic Display.
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sion of the Handbook, or any other agricul-
tural database?
A primary reason for the three separate

installations is to make the system available
to the user community, that is the pork pro-
ducers themselves. A major aspect of the
evaluation project will be to identify poten-
tial users and make them aware of the
availability of the system. At Purdue, one
approach will be to coordinate with animal
science faculty and introduce the system to
the students as part of their class assign-
ments.

At the National Agricultural Library in

Beltsville, members of the agricultural re-
search community will be invited to make
use of the system. At the National Pork Pro-
ducers Council in Des Moines, members of
the pork producers community will be in-
eluded in the evaluation project. A wide va-
riety of interest and response is expected as

a result of the geographic and professional
differences in participants.

RELATED PROJECTS
The laser videodisc/microcomputer proj-

ect is one of three projects that NAL has un-
dertaken to evaluate various aspects of
computer technology for the delivery of ag-
ricultural information. A related project
actually predated the videodisc project.
The earlier project, entitled "Full Text In-
formation Online," focused on enabling
USDA to gain experience in creating full-
text machine databases; to test the quality
of indexing and retrieval; and to evaluate
the speed and reliability of full-text deliv-
ery. The Pork Industry Handbook was also
used for this project, which resulted in the
Handbook being made available as a pri-
vate file on BRS. This online mainframe
approach to database dissemination is be-

ing evaluated in conjunction with the laser

videodisc/microcomputer file and the print
publication.
The result of these joint evaluations will

be a report comparing and contrasting var-
ious aspects of each, including cost, re-
trieval effectiveness, and user acceptance.
The final report is scheduled for comple-
tion in fall 1985.
A second project is an outgrowth of these

two. This project, entitled "Creating Full
Text Online Databases from Photocompo

sition Tapes," has as its purpose the explo-
ration of the possibilities for creating full-
text online databases from preexisting
photocomposition tapes, rather than hav-
ing to key each database. The United States
Department of Agriculture generates more
than sixteen hundred printed publications
annually. Many of these are created using
photocomposition, which means that the
data are keyed into machine-readable form
as part of the publication process. These
databases could be made available to a

broader audience with more effective re-

trieval techniques through online access.

This project will look at the various formats
used by USDA in its publication process to
determine the most effective approach to

converting these files to online databases as

another method of information dissemina-
tion.
There is a growing awareness within the

agricultural community of the great poten-
tial of computer technology for informa-
tion access and delivery. The videodisc/mi-
crocomputer evaluation in conjunction
with the two related projects noted above
will provide significant information on the

potential uses of these technologies. The

question that remains is What will be the
next step? ■ ■

Encoding Databases
on Optical Disks

Bryan G. Lewis

Conventional videodisc players can be
used to store and retrieve any combination
of digital data, still pictures, video se-

quences, or still-frame audio using the en-

coding/decoding schemes pioneered by La-
serData, Inc.
LaserData has devised schemes for error

correction and identification of digital in-
formation melded with the analog record-

ing media and playback facilities of the vid-

Bryan G. Lewis is vice president for sales, Laser-
Data, Inc., Cambridge, Massachusetts.
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eodisc. The encoding and decoding system
developed by LaserData uses a proprietary
data framing algorithm to guarantee that
the data can be found in the video signal.
The system is completely insensitive to vari-
ances in the horizontal and vertical syn-
chronizing signals of NTSC video.
This previously unavailable combina-

tion of video, digital, and now audio capa-
bilities will further fuel the explosive
growth that videodiscs are experiencing in
fields like interactive training and educa-
tion, point of sale, and database search and
retrieval.
The frequent need to access very large

databases can be performed by microcom-
puters with local storage. In the database
area alone, those benefits include the econ-

omies of having local access without tele-
communication costs; the speed of vid-
eodisc access compared to searching
through dozens, or even hundreds, of
floppy diskettes; and the convenience and
time savings of a single, multilevel direc-
tory over microfiche or computer print-
outs.

LASERDATA RESEARCH

The research leading to the LaserData

products addressed the performance char-
acteristics of video in the optical videodisc
replication process. LaserData research
yielded a recording methodology having
significant data densities and extremely
high reliability.
The system's technical capabilities in-

elude:
• Error rates that are equal to or better

than standard magnetic media used to store
data (one error in one trillion bits).
• Capacities that far surpass even future

magnetic media capacities with significant
cost advantages.
• Convenience and ease-of-use features

not reliable with any other data-storage
and retrieval media.
LaserData has developed its technology

with two basic assumptions in mind:
1. Standard, off-the-shelf laserdisc play-

ers are used as the "disc drive" in a Laser-
Data system.

2. The standard laser videodisc master-

ing process is used to create digitally aug-
mented videodiscs.

Both these approaches allow LaserData
to take advantage of the many millions of
dollars that have been spent on developing
laserdisc technology. In addition, videodisc
mastering companies are continually im-

proving the mastering process, and vi-

deodisc player companies are continually
improving player access speed and reliabil-
ity.
The standard laser videodisc carries in-

formation on a fifty-four thousand revolu-
tion spiral that comprises a continuous se-

quence of pits read by laser. These pits
represent an FM (frequency modulated)
carrier, which when demodulated corre-

sponds to the 4.2 MHz NTSC video signal.
The LaserData digitally augmented vid-
eodisc is capable of storing up to eight hun-
dred megabytes of digital information, en-
coded within the 4.2 MHz video band-
width. The digital information is encoded
during the active picture portion of the sig-
nal, with multilevel samples clocked at the
video subcarrier frequency, yielding
15,288 bytes of data per frame including 64
header bytes reserved for the system. The
LaserData encoding and decoding system
uses a proprietary data framing algorithm
to guarantee that the data can be found in

the video signal, and is completely insensi-
tive to variances in the horizontal and verti-
cal synchronizing signals of NTSC video.

(Other digital data encoding schemes rely
on these signals and therefore have to main-
tain very tight tolerances during the mas-

tering process.) LaserData is also capable
of putting digital data only on specific lines
of the video frame, allowing mixing of the
data and video on a line-by-line basis.
The manufacturing process for making

videodiscs is a multistep process and surface

impurities are introduced on the face of the
disc. These impurities cause dropouts on

the FM carrier of the disc that translate into

dropouts in the disc's information content.
For analog pictures this is not very notice-

able, especially since the players have what
is called a "dropout compensator" that de-
tects the errors and covers them up with in-

formation from adjacent video lines. For

highly reliable digital information a differ-
ent methodology must be employed to as-

sure that "computer grade" information
(i.e., error rate less than 10* *-12) is retriev-
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able from the disc. LaserData has devel-
oped a proprietary error correction scheme
that optimizes the trade-off between over-

head (the amount of extra information re-

quired on the disc to support the error cor-
rection process) and processor power (the
amount of effort the computer's CPU has to
expend to correct errors). This scheme,
which is a combination hardware and soft-
ware algorithm, assures the user of retriev-
ing information with the same or better re-
liability than Winchester disc drives.
To create a disc, the user need only sub-

mit magnetic tapes with data to LaserData
for premastering onto one-inch videotape.
If index preprocessing is required, Laser-
Data will do the preprocessing for either
LaserKey (for multiple-key ISAM lookups)
or BRS MicroSEARCH (for full-text

searching). There are several steps to the

subsequent premastering process. First the
data files are processed to include the error
correction overhead (the overhead is used
by the system when correcting errors).
Then they are formatted into a digital rep-
resentation of the final videodisc structure.
Finally all the files are DMA transferred at

approximately one megabyte/second
through proprietary Unibus based D-to-A

encoding hardware onto the final one-inch
tape. The tape is then sent to the mastering
facility where a videodisc master is created
from which any number of copies can be
replicated.

SUMMARY

Today significant barriers still exist be-
tween individuals and the information re-

quired for effective action and sophisti-
cated decisions. The information exists. Yet
with the current set of delivery systems,
such as microfilm, online or specially
trained personnel, it is inconvenient for us-
ers to quickly, simply, and cost-effectively
retrieve the information.
An obvious solution is a system that puts

entire sources of knowledge in a self-
contained package completely under the
user's control—a personal database. Laser-
Data offers such a system, combining so-

phisticated access software with its unique,
digitally augumented videodisc.
LaserData products are currently being

sold in several segments of the electronic

publishing market: for the replacement of
online and microfilm applications and as

electronic catalog and point-of-sale sys-
terns. The singular multimedia capacity of
LaserData's system also has tremendous

implications in the videodisc training and
education markets, into which LaserData
has begun selling via OEMs and systems in-
tegrators. ■■

Information Access
Company's InfoTrac

Richard Carney

Capacity . . . cost . . . complexity.
These were the constraints that spawned

a new product development project to fill a
perceived void in the Information Access

Company product line. Our original li-
brary product, computer output micro-
film, provides a reference system that re-

quires no user training and offers more than
two million citations. The capacity of our
microfilm products, however, is limited to

the images that can be contained on a

seven-inch reel of 42x reduction film. This

system also restricts the user to linear

searching by single topic.
At the other extreme, IAC offers its data-

bases online, which breaks through the ca-

pacity restraints and supports highly so-

phisticated searching techniques. Some of
IAC's online databases contain retrospec-
tive material twenty years old, and the
searcher can use multiple-term subjects to

search by controlled vocabulary or free-text
methods. The cost and complexity of access
to online databases, however, generally re-
strict their use to trained information pro-
fessionals.
By April 1984, Information Access Com-

pany was meeting periodical reference
needs with a Reference Network that pro-
vides a range of search options from simple,

Richard Carney is vice-president—product de-
velopment, Information Access Company, Bel-
mont, California.
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single-subject citations to full-text retrieval
in microform or online.
Further, because of the design of IAC's

COM indexes and the simultaneous mount-

ing of the online databases, a product line
of discrete periodical indexes evolved:
Magazine Index, National Newspaper In-
dex, Business Index, and Legal Resource
Index. The contents of the indexes are iden-
tical in both COM and online products,
with the exception that the online con-

tained much more retrospective material in
most cases. Therefore, whether searches
were of IAC's microfilm or online products,
the user would have to search each index se-

quentially if the subject was likely to be
covered in two or more of the databases.
When IAC mounted its first full-text micro-
film and online databases—Magazine Col-
lection and Business Collection, and Maga-
zine ASAP and Trade Lr Industry ASAP,
respectively—they, too, directly comple-
mented existing IAC online indexes for ease
of database selection and searching. How-
ever, there was an identified need for a

database that integrated selected material
from all of IAC's existing indexes plus the
addition of new citations to other periodi-
cals to more clearly reflect the collections of
major libraries.

Based on market studies and the recog-
nized constraints of existing products, ob-
jectives for a new reference system had
evolved by mid-1982;
• It was to be a self-contained system for

in-library use.

• It was to demand little or no user

training.
• It was to offer a more extensive data-

base than any of the IAC's existing in-
library products.
• It would, to be cost-effective, have to

combine storage capacity, timely material,
speedy access, search options, and simulta-
neous multiuser capability.
Our product objectives pointed unwav-

eringly to the use of computer access to an

in-library data storage system that would
be updated monthly. The evident benefits
of computer access, such as speed, the abil-
ity to go instantly to see also references
without the need to crank through all or
most of a microfilm reel, and the capability
of printing out the results of a search, were

offset by the economics of such an elec-
tronic system.
IAC was no stranger to developing com-

puter programs to access databases. In fact,
the company's Search Helper front-end
software, introduced in 1982, was the first
major effort to address the cost and com-

plexity issues of online searching. Search

Helper offers coaching menus to enable us-

ers to establish their search strategies off-
line. The program then automatically dials
the vendor computer, conducts the search,
provides the option of reading the results on
the screen and/or printing out up to twenty
citations for further reference, then auto-

matically signs off. Each search costs the
user or library only $2.50 or $3.50 depend-
ing on which Search Helper package was

purchased. Refinements in the Search
Helper programming have been ongoing,
and subscribers are provided with new gen-
eration software as it becomes available.
One of the things IAC learned in the de-

velopment of Search Helper was the neces-

sity of following a natural thought process
to coach the user in structuring a search and
of using natural-language instructions, de-
void of jargon or ambiguities. This sounds
like a simple lesson; however, when a pro-
grammer is struggling within the tight pa-
rameters of computer logic while trying to

encompass the wide range of human logic,
the result can be virtually incomprehensi-
ble to the user. Empirical testing, we dis-

covered, was the only way to judge
whether a computer program was people-
proof. There is no way a program devel-
oper can design truly user-friendly soft-
ware in an engineering lab. Real-world
testing is vital, and refinements should be

anticipated before a product is market-

ready.
So, we entered the first phase of develop-

ment of a self-contained, computer-
accessible reference system, knowing that
software design was to be our greatest chal-
lenge. A close and critical second consider-
ation was cost. At the time Search Helper
was developed, random access memory

(RAM) was so expensive, the program had
to be crammed within the confines of 16 ki-

lobytes of RAM in order to be offered to li-
braries at an affordable level.
Advances in semiconductor design and
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manufacture and increasing competition
had, by late 1983, made possible personal
computers with more than fifteen times the
random access memory at the cost of their
16K predecessors of two years before. This
lifted many of the limitations we had con-

fronted in early search software.
At the time, however, 5 J/4-inch floppy

magnetic disks were the accepted storage
media for personal computers. Large-
capacity hard disks that could contain up to
10 megabytes of information remained eco-

nomically prohibitive for most library ap-
plications and, in fact, could not provide
the storage capacity we demanded in the
reference system we envisioned. Videodisc
was just emerging as a viable medium for
mass storage, and the necessary industry
support, such as premastering studios and
dependable mastering services, had devel-
oped to the point that we could be confi-
dent in evaluating the medium for our use.
In videodiscs we found the storage ca-

pacity we needed: 800 megabytes on a sin-

gle disc or the equivalent of 530,000 pages
of print material. This would enable IAC to

deliver selected contents from most of its in-
dex databases in a single product. Vi-
deodiscs also provided additional appeal as
we tested them for our application. First,
they are virtually indestructable in routine

use, far more resistant to abuse than tradi-
tional audio records or magnetic disks.
Next, they're easily replaced. As each up-
dated videodisc arrives from IAC monthly,
the librarian simply slides out the disc in use

and slips in the new version. Finally, as a

read-only memory medium, videodiscs are
comfortable in the publishing business, as

all of our products are distributed in read-
only form: books, magazines, records, mi-
crofilm, and even online databases.
The only drawback we saw in videodiscs

was their slower access speed when com-

pared to magnetic media. While virtually
imperceptible to the user, we felt the neces-

sity to overcome this constraint and were

able to provide compensatory performance
in the software.
In developing the videodisc, IAC pro-

vides the premastering studio, in our case

LaserData of Cambridge, Massachusetts,
with magnetic tapes containing the full
database information including front-end

search programming. LaserData processes
the tapes through proprietary software that
provides for error correction when data are

read in the duplicated discs. Error control
is vital because of the nature of the vid-
eodisc. Information will be "burned" onto
the surface of the disc by a laser beam into

fifty-four thousand frames, each contain-

ing 16,000 bytes of information (approxi-
mately sixteen thousand characters).
Working at this microscopic level provides
little tolerance for error.
LaserData then converts the digital data

into a video signal and records it on video-
tape. This videotape master is then deliv-
ered to the 3M Corporation where the vid-
eodisc master is created. Pressings are made
from this disc master to create the number
of copies IAC orders each month.
Hardware and storage media decisions

were largely resolved by early 1984, soft-
ware development was under way, and the
design of a multistation controller to act as
the interface between up to four computers
and the videodisc player was complete.
Economics dictated that a single controller
be used to direct the entire system. Econ-
omy was also the driving force in our four-

system design. To make the product, which
was eventually to be named InfoTrac,
highly attractive in practical application,
we believed we would have to provide the
benefits of at least four COM readers, in
addition to the search options possible with
electronic access. InfoTrac was not de-

signed as a replacement product for IAC
COM indexes, but as a system to address an
unserved market niche—the larger public
or academic libraries that regularly have

multiple COM indexes in use and are still
not meeting patron demand either for peri-
odical reference aid generally or for access
to broad business topics specifically. We see

InfoTrac as an addition to the product line
that is complementary to our existing infor-
mation delivery systems. COM, videodisc,
and online delivery each address specific
search needs and levels of searcher training.
Software development for InfoTrac con-

tinued well after we had placed the first

systems in libraries for patron testing. The
initial database offered on videodisc con-

tained material from Magazine Index,
Business Index, and Legal Resource Index,
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with coverage, in some cases, from 1979 to
the present. Much as an online searcher

must, initial users of the InfoTrac system
had to search each of the index databases

sequentially rather than collectively. We

purposely put the database and the soft-
ware in use at test sites before either were

completed in order to remain receptive to

recommendations from users and librari-
ans regarding the final product.
The test software did, however, contain

the features we felt were most vital to the

programming: the ability to "browse" a

thesaurus to locate the most precise search
terms, immediate display of citations under
the selected subject, instant display of cho-
sen see also references, simultaneous access

by up to four users, the completion of a

search in less than ten seconds, and imme-
diate printout of relevant citations.
The initial InfoTrac system includes up

to four IBM Personal Computers, up to

four H-P Thinkjet printers (selected be-
cause of their speed and almost silent opera-
tion), a Pioneer disc player, a controller
and, of course, the IAC-developed soft-
ware. InfoTrac is not dependent on any
specific hardware product and when (and
if) more practical or cost-effective com-

puters, printers, or storage media become
available, they can be substituted for exist-
ing hardware relatively easily.
I believe it is important to emphasize

that IAC's main business is not developing
hardware systems. The company's prime
focus is the development of information
databases, which then demand supportive
delivery systems that meet users' needs. In-
foTrac is an example of the company's ob-
jective. A need was identified in IAC's ex-

isting markets that was not being met by
current products, technology was exam-

ined to define how to meet that need most

effectively and economically, and a deliv-
ery system was created with the involve-
ment, each step along the way, of the li-
brary community and end users.

When InfoTrac was first shown at the
ALA Conference in Washington in January
1985, it incorporated many of the recom-

mendations gathered in empirical testing.
The first systems, to be delivered to sub-
scribers in March, will contain further re-
finements. For instance, the InfoTrac data

base will be completely integrated with
material from Magazine Index, National

Newspaper Index, Business Index, Legal
Resource Index, and a substantial amount
of business coverage never previously con-

tained in an IAC database—more than one

thousand publications in all with coverage
from January 1982.
The computers in the InfoTrac system

can be placed up to one hundred feet from
the videodisc player, allowing access from
different areas in a library reference sec-

tion.

WHERE DO WE GO
FROM HERE?

The questions we received from librari-
ans in our first public demonstrations of In-
foTrac inevitably centered on the possibili-
ties of adapting the system to some specific
need they had within their own library. For
instance:
"Could a database made up of available

information from IAC and other sources be
created to meet our exact needs?"
Answer: Very definitely. However, the

cost of such a custom database would be

prohibitive for most libraries. If market re-
search proves that the need is shared by a

sufficient number of other libraries or com-

panies, IAC will create and offer such an

InfoTrac database.
"Can the InfoTrac system be ex-

panded to contain more extensive or added
databases?"
Answer: Yes, simply by adding addi-

tional disc players at a cost of approxi-
mately $1,000 for the player and support-
ive hardware the system can be expanded
to contain up to 3.2 gigabytes of informa-
tion (four disc players).
"Will it ever be possible to have remote

access to InfoTrac over telephone lines so

that all branches could use a single, central
library system?"
Answer: This use is possible right now

with the addition of another microcom-

puter to act as a file server. However, until
we can validate that there is a market for
remote access, we won't make the software
modifications necessary to support remote
access.

"Will you eventually put full-text files,
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including graphics, on InfoTrac?"
Answer: At the speed at which technol-

ogy moves, this may become an economic
possibility; however, though it is now tech-
nically possible to record the full images of
magazine pages on videodisc in black and
white, the process and site hardware are

too costly for most library applications.
Magazine Collection and Business Collec-
tion are more practical, cost-effective
methods for delivering full images of maga-
zine pages.

"Microfilm, online, now videodisc—
what can we expect next?"
Answer: Virtually whatever you want

that can be delivered within your budget.
Information Access Company's product
plans grow out of the needs expressed by li-
brarians and other information profession-
als. InfoTrac will continue to be refined to
meet your expanding needs for information
delivery, and other products will be devel-
oped as niches appear that are unfilled in
our total Reference Network concept. ■■

SEE A LIVE DEMONSTRATION

OF INFOTRAC™
at ALA in Chicago.

Come to the IAC Booth,
Numbers 2342-2348

and 2243-2249

PAID ADVERTISEMENT
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Online. Integrated.
Totally. With NOTIS.
NOTIS is the online library management system that integrates the

public access catalog, cataloging, acquisitions, serials management,
authority control, and circulation. All NOTIS modules access

a single bibliographic record through automatically generated
full-heading indexes.

NOTIS is versatile.
Academic, public, and special libraries use NOTIS.
Individual libraries and library systems use NOTIS.

NOTIS is flexible.
It runs on IBM or IBM-compatible hardware in a shared

or stand-alone environment.

NOTIS is reliable.
Libraries have depended on NOTIS for over 10 years.

All programs are thoroughly proven in everyday use before release.
Should a problem occur, our systems engineers and support services

staff are just a phone call away.

NOTIS is growing.
It has new features, new enhancements, new support staff,
new programming staff, new customers - and an improved

circulation module.

Write or call
NOTIS

Northwestern University Library
1935 Sheridan Road

Evanston, Illinois 60201
312-491-7004
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OSU Libraries' Use of
Library of Congress
Subject Authorities File

Lorene E. Ludy

The Ohio State University Libraries
(OSUL) applied the Library of Congress
Subject Authorities File (SAF) to its online
public access catalog (the Library Control
System, LCS) in September 1984. This is

thought to be one of the first broad-scale
uses of machine-readable subject authority
data for an online public access catalog.

THE LIBRARY OF
CONGRESS SUBJECT
AUTHORITIES FILE

The Library of Congress Subject Author-
ities File contains machine-readable rec-

ords (in the MARC Authorities format, pre-
liminary edition) for LC subject headings
and associated references. There are rec-

ords for name as well as topical headings.
The Library of Congress' analysis of the
1982 SAF 1 shows the following types of

headings (MARC field tag in parentheses)
and what percentage of the file is ac-

counted for by each:

Topical heading (150) 84.12%

Geographic Name (151) 10.22%
Personal Name (100) 4.03%

Corporate Name (110) 1.18 %
Uniform Title (130) .42%

Meeting Name (111) .04%

References are recorded in 4xx and 5xx

fields. There are see-jrom references (4xx
fields) associated with 39 percent of the
headings and see-also-from references (5xx

Lorene E. Ludy is authorities librarian, Ohio
State Unviersity Libraries, Columbus.

fields) among 57 percent of the headings.
Records that contain references average 1.8
references per record.
The SAF contains the same information

as the cumulated microfiche editions of Li-
brary of Congress Subject Headings
(LCSH): namely, established headings,
references, scope notes, class numbers, ex-
planatory references, and example under
notes. The authority record for a heading
does not, however, look like the entry in
LCSH in that the redundancy of the

printed list is eliminated. The reciprocal re-
lations, see/see-from and see-also/see-also-

from, are printed in both directions in

LCSH (e.g., "LIBRARY AUTOMATION
see LIBRARIES—AUTOMATION" and
"LIBRARIES—AUTOMATIONx
LIBRARY AUTOMATION"). These rela-

tionships are recorded only once in the
SAF. Figure 1 compares the printed LCSH

entry for a heading with its machine-
readable counterpart.
Some relationships between or among

headings do not fit this structure. LCSH in-

eludes notes that explain a general relation-
ship with headings in a certain pattern,
e.g., "sa subdivision STUDY And TEACH-
ING under special subjects. . . ."Explana-
tory see-also notes appear in the 360 field of
the authority record. Explanatory see

notes, however, are associated with see ref-
erences that are recorded as 4xx fields in the
SAF. To accommodate these notes, there
are separate authority records for these
nonauthoritative headings; these records

comprise one-half of one percent (.52 per-
cent) of the records in the SAF. (Figure 2 il-
lustrates a general see reference and its SAF

record.)
A new SAF is produced each year in con-

junction with the production of the cumu-
lated LCSH microfiche. The OSU Li-
braries used the 1981 SAF, which
contained the headings from the ninth edi-
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Library education (Indirect) (Z668-9)
Here are entered works on the education
of librarians. Works dealing with the
instruction of readeis in library use are

entered under the heading Libraries
and readers.

S3 Children's librarians—In-service

training
interns (Library science)
Librarians—in-service training
Library employees—In-service training
Library orientation

Library schools

Library science libraries
subdivision Study and teaching under

special subjects, e.g. Book selection

—Study and teaching
x Education for librarianship
Librarians, Education of
Librarians, Training of

Library school education
Library science—Study and teaching

xx Education

Library schools
Professional education

053 Z668-9

150 library Education

360 $i subdivision $a Study and teaching $i under special subjects,

e.g. $a Book selection—Study and teaching

450 Education for librarianship

450 Librarians, Education of

450 Librarians, Training of

450 Library school education

450 Library science—Study and teaching

550 Education

550 Library schools

550 Professional education

680 Here are entered works on the education of librarians. Works

dealing with the instruction of readers in library use are

entered under the heading Libraries and readers.

Fig. 1. Comparison of Printed LCSH Entry for Heading (Left) with Its Machine-Readable
Counterpart (Right).

Buildings, Public
See Public buildings

subdivision Public buildings under
names of countries, cities, etc.

Fig. 2. A General See Reference in LCSH (Top) and Its SAF Record (Bottom).

SAF AUTHORITY RECORD

130 Public buildings

430 Buildings, Public

SAF REFERENCE RECORD (identified by "b" in byte 9 of 008 field)

130 Public buildings

260 $i subdivision $a Public buildings $i under names of

countries, cities, etc.

tion of LCSH and the supplements for
1979, 1980, and 1981. This was the most

current SAF available in summer 1984
(The 1982 SAF was distributed in October
1984). The 1981 SAF contained 127,133
heading records (637 for nonauthoritative
headings).

SUBJECT HEADINGS IN
OSU LIBRARIES'

ONLINE CATALOG (LCS)

Subject headings in LCS are stored in a

headings file that was created by extracting
all headings (author, subject, series, and
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uniform title) from the machine-readable
cataloging records produced by OSUL

through OCLC from 1973 and author

headings from all pre-1973 brief records. 2

Each heading has a record that stores infor-
mation about the heading: i.e., whether
the heading is authoritative (a correct

heading or a reference), how frequently it
appears in bibliographic records, its rela-

tionship to other headings (see and see-also

references), and notes about the heading.
These records are not in the MARC format,
but contain much of the information found
in MARC authority record. Unlike the
MARC authority record, however, head-

ings records on LCS display both see and

see-from references (figure 3). In August
1984, LCS included more than 410,000
unique subject headings. The headings file
serves as OSUL's authority file by showing

which headings have been compared to and
match an authority, such as LCSH. These
authoritative headings are flagged "veri-
fied" in the headings file. Prior to applying
the SAF, 21 percent of the subject headings
in LCS had been verified, i.e., they had
been found on the LC Name Authority
Tape (names used as subjects) or had been
used by the Library of Congress in current

(AACR2) cataloging.
APPLYING THE

SUBJECT AUTHORITY FILE

The Ohio State University Libraries used
the SAF to add references and notes to LCS
and to control subject headings on LCS by
verifying those that are established Library
of Congress headings. The SAF was applied
using a matching program. This program
identified those headings in the SAF that

Library education <GEOG) <1981)
02 11555 SUB: 43
©3 <©53) Z668-9
04 (680) Here are entered works on the education of librarians. Works dealing

with the instruction of readers in library use are entered under

the heading Libraries and readers.
07 SEE FROM: 5
08 1880017 Education for I ibrarianship
09 1880019 Librarians, Education of

10 1880018 Librarians, Training of
PG1 . ENTER PG2 FOR NEXT PAGE.

Pg2

Library education 11555
12 SEE FROM:
13 1880020 Library school education
14 1880021 Library science—Study and teaching
15 SEE ALSO: 5
16 220192 Interns (Library science) <1)
17 54673 Librarians—In-service training <10)

18 1352822 Library employees—In-service training <1>

19 48231 Library orientation (23)
20 11554 Library schools <1)

PG2. ENTER PG1 FOR PRECEDING PAGE; ENTER PG3 FOR NEXT PAGE.

Pg3

Library education 11555
22 (360) subdivision Study and teaching under special subjects, e.g. Book

selection—Study and teaching
24 SEE ALSO FROM: 3
25 8484 Education <266)
26 11554 Library schools <1>
27 47904 Professional education <20)

PG3 END.

Fig. 3. Heading Record on LCS (Staff Display).
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were also present in LCS, and only the au-

thority records for those headings were

added to LCS. There were 41,214 exact

matches on topical subject headings (field
150).
There were 70,576 see-also links estab-

lished between headings and 48,737 see-

from links were established. OSUL's Main

Library card catalog had contained see and
see-also references among headings, but
when LCS became the official catalog (July
1982), patrons had to consult LCSH to

identify both established and related head-
ings. This information has therefore once

again been integrated into the catalog (fig-
ure 4). In addition, the scope notes and
class numbers associated with subject head-
ings on LCS are supplied, information that
was never placed in the card catalog. (LCS
has a call number "shelf position search" to
allow its use as a classified catalog.)
LCS includes only subject headings (and

their associated references) that have been

actually used for bibliographic records in
the online public access catalog. Because
the headings file serves, in effect, as an in-
dex to the bibliographic records, it was not
considered desirable to include unused

headings, with two exceptions: (1) Unsub-
divided headings were added when LCS in-
eluded the heading with further subdivi-
sions. This allowed the reference structure

for the heading to be added to the catalog.
This has created some blind references

(i.e., references that refer to a heading with
no associated bibliographic records). How-
ever, a search on the unused heading will
cause the further subdivided heading to dis-
play. (2) See-also-from headings (5xx fields)
in an SAF record whose lxx field matched
an LCS heading were added to LCS. In ei-

ther of these cases, a patron searching the

heading is given pertinent related informa-
tion even though the exact heading does not

01 Library duplicates
02 SEARCH UNDER: Duplicates in librar ies
03 Library economy
04 SEARCH UNDER: Library science
>05 43 Library education *<SEE BELOW)
06 4 Library education—Addresses, essays, lectures
07 1 Library education—ASIA
05 1 Library education—AUDIO-VISUAL AIDS
09 1 Library education—AUDIO-VISUAL AIDS—BIBLIOGRAPHY
10 1 Library education—CANADA

ENTER TBL/line no. FOR TITLES. *ENTER SAL/1 i i,e no. FOR MORE INFORMATION.
ENTER PS- FOR PRECEDING PAGE; ENTER PS+ FOR NEXT PAGE.

sa 1/5

Library education
POSSIBLE BROWSING NUMBER(S): Z668-9 (SEARCH WITH SPS/>
Here are entered works on the education of librarians. Works dealing with

the instruction of readers in library use are entered under the heading
Libraries and readers.

SEARCH ALSO UNDER:
Interns (Library science) (1 TITLE)
Librarians—In-service training (1© TITLES)
Library employees—In-service training (1 TITLE)
Library orientation (23 TITLES)

PG1. ENTER PG2 FOR NEXT PAGE.
ENTER PS1 TO RETURN TO LIST OF SUBJECTS

Library education
SEARCH ALSO UNDER:

Library schools (1 TITLE)
SEARCH ALSO UNDER subdivision Study and teaching under special subjects/

e.g. Book selection—Study and teaching
PG2 END.
ENTER PS1 TO RETURN TO LIST OF SUBJECTS

Fig. 4. See and See-also References on LCS (Public Display).
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appear in a bibliographic record on LCS.
OSUL has also applied the LC Name Au-

thority Master and update tapes to LCS. 3

These tapes control matching name head-
ings in LCS, including names used as sub-
jects. Therefore, names in the SAF (100,
110, 111, 130, and 151 fields) were treated
separately from topical headings, i.e., ref-
erences were added but the headings were
not verified. This prevented pre-AACR2
names in the SAF from replacing valid
AACR2 names already present in LCS. All
names from LCSH (such as United States,
Shakespeare, etc., with all their subdivi-
sions) will be verified individually by
OSUL staff. At the time the Name Author-
ity Tapes were applied to LCS, the subject
heading fields on those tapes (see-also-from
references—field 550—and names further
subdivided by subject subdivisions—$x,
$y, $z) were not added. These were added
to LCS when the SAF was applied, provid-
ing see-also links between subjects and
names (for example, MUSEUMS—
GERMANY, WEST see also MARTIN-

VON-WAGNER-MUSEUM).
SUBDIVISIONS

Subject heading control is further com-
plicated by the use of subdivisions. Al-
though LCSH is a list of established autho-
rized headings, the majority of the subject
headings in any large library's catalog con-
sist of established headings with further
subdivisions, the combination of which
cannot be explicitly represented in LCSH.
For example, the SAF contained 127,000
headings, whereas there were 410,000 sub-
ject headings used in LCS. There are dis-
tinct authority records in the SAF for head-
ings with subdivisions when they so appear
in LSCH; and nearly one-third of the head-
ings in the SAF do include further subdivi-
sions. However, there are more than 500
authorized free-floating subdivisions, each
of which can be combined with many es-

tablished headings. In addition, geo-
graphic names may be used as subdivisions
with 70 percent of headings, making the
number of unique headings highly expand-
able.
In order to verify subdivided headings,

in addition to those found in LCSH, a list of

seventeen common subdivisions was de-
vised. Any LCS heading that consisted of a
main heading on the SAF and a listed sub-
division was verified as the SAF was ap-
plied to LCS. This doubled the number of
headings that were automatically verified.
However, as a consequence, some invalid
headings may be verified on LCS; for ex-
ample, United States was on the list, so any
LCS heading that matched an SAF heading
subdivided by United States was verified,
even if that heading was not one that may
properly be subdivided geographically. It
was judged that the benefits of machine
matching and the large number of headings
so verified far outweighed this disadvan-
tage.
The overlap between topical subject

headings on the SAF and LCS indicates the
extent to which subdivisions are used: one-
third of the headings in the SAF exactly
matched one-tenth of the headings in LCS.
Another 10 percent of the headings in LCS
consisted of the established SAF/LCS head-
ing with one of the seventeen subdivisions;
about 44 percent additional headings con-

sisted of the established SAF/LCS heading
with subdivisions other than the seventeen

chosen. Thus, even though only 10 percent
of the topical subject headings on LCS ex-

actly matched established LCSH headings,
those established headings were the basis of
more than 50 percent of the subject head-
ings found on LCS. It has been found, since
fall 1984, that 75 percent of subject head-
ings new to LCS are, in fact, previously
used headings with new subdivisions.
These can be routinely verified by staff us-
ing the online authority data on LCS.

OUTDATED DATA

There were some problems because the
data in the SAF were necessarily not as cur-
rent as some subject headings then present
in LCS.
Before applying the SAF, the 1982

printed Supplement to LCSH was re-

viewed and all headings that had been can-
celled were deleted from LCS or estab-
lished as see references to the new heading.
For example, ANIMALS, FOOD HABITS
OF was replaced by ANIMALS—FOOD,
and the superceded heading removed from
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the list. In contrast, DIVORCEES was re-

placed by DIVORCED WOMEN, but the
old heading remained in the file as a see ref-
erence to the new heading. When the SAF
was applied, many of the removed head-

ings were re-added to LCS because they
were part of the reference structure of other
headings. ANIMALS, FOOD HARITS OF

reappeared as a see-also reference to CAR-
NIVORA and FOLIVORES, even though
all the titles on this subject had the correct

heading ANIMALS—FOOD. Local pro-
gramming specifications prevented any
changes to existing see references in LCS.
Thus DIVORCEES remained a see refer-
ence even though there was an SAF author-
ity record for this heading. The 1982 Sup-
plement is being reviewed manually once

again to incorporate such additions and

changes into LCS. It is clear that some sub-

ject headings in LCS will necessarily be
more current than any cumulated SAF used
to control them. This presents a challenge
to provide ongoing control of current head-
ings.
One of the benefits of using the Name

Authority Tape was the global change that
was made possible when an LCS heading
matched a see reference. This also hap-
pened with the application of the Subject
Authorities File: 1,039 subject headings in
LCS (.25 percent) matched 4xx fields in
SAF authority records. The 4,234 biblio-
graphic records showing these headings
were automatically changed ("flipped") to
show the established heading (lxx field). A
printed report documented all such "flips"
for staff review. It was found that approxi-
mately 3 percent of the flips were errone-

ous; for example, headings that had been
see references in 1981 and had since been
established; or references referring to more

than one heading, requiring a distinction
among individual bibliographic records.
Such errors had been anticipated and were

corrected manually. In addition, approxi-
mately one thousand headings in LCS con-

sisted of a heading that matched a 4xx field
with a further subdivision. A new heading
consisting of the established heading with
the subdivision was created. The biblio-
graphic records associated with these head-
ings were not flipped. All were reviewed
manually to determine the appropriateness

of the subdivision to the new heading and

flipped individually.

SUMMARY OF THE LC

SUBJECT AUTHORITY FILE

(SAF) LOAD ONTO LCS

1. Heading records on the 1981 SAF:

127,133
2. Subject headings on LC at time of load:

ca. 410,000
3. Exact matches (topical headings only)

between SAF and LCS: 41,214 (33% of
SAF headings, 10% of LCS headings)

4. See-also reference links established:
70,576

5. See reference added to LCS and links
created: 48,737

6. Headings added to LCS (see-also refer-
ences, "grandfathers"): 56,531

7. Headings verified (exact matches and
exact matches with a listed subdivi-

sion): ca. 81,300
8. Headings "flipped"

automatically (during SAF applica-
tion): 1,039

manually (after SAF application): 1,089
Applying the Library of Congress Sub-

ject Authority File has brought much im-

proved control to subject headings in

OSUL's online public access catalog. The
number of verified subject headings in LCS
has more than doubled, and the data are re-
corded to evaluate more easily and control
headings on an ongoing basis. Most impor-
tantly, the addition of more than 100,000
reference links, scope notes, and suggested
call number searches will assist catalog us-

ers in their subject searches.
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The Evolution of an
Online Union Catalog:
Impact of User Feedback

Kathryn A. Hammell
and Kay Goldberg

INTRODUCTION

In 1982, the Midwest Health Science Li-
brary Network (MHSLN) began operating
a regional online catalog and interlibrary
loan system with funding from the Na-
tional Library of Medicine. 1 The creation
of this system gave critical support to
MHSLN members who are responsible for
providing health science practitioners with
timely, convenient access to biomedical in-
formation sources. 2 -

3

Because of the vital nature of this mis-
sion, it was important to develop a regional
system that could be easily understood and
that functioned in a manner acceptable to
network users. Several authors, among
them Penniman and Dominick, 4 Arnovick
and Gee,

1 and Cochrane,'' discuss the need
to include evaluation of the system by its us-
ers in guidelines for system design. In an at-

tempt to assess user needs, the project coor-
dinators monitored system data as well as
solicited user feedback during a six-month
trial period. This article focuses on the ex-

tent to which user feedback impacted on

system modifications for the Online Cata-
log and ILL System.

SYSTEM FEATURES

Bibliographic Retrieval Services (BRS)
created the Online Catalog (CMHS) from
previously existing machine-readable rec-
ords in MARC formats contributed by
MHSLN Resource and Basic Health Sci-
ence Libraries. Any duplicate records were
eliminated by running each institutional

Kathryn A. Hammell is head, Acquisitions De-
partment. Library of the Health Sciences, Uni-
versity of Illinois at Chicago, and Kay Goldbergis program administrator for communications
applications, Medical Information Network,
American Medical Association, Chicago, Illinois.

file against the others. BRS reformatted the
data within each record into fields known
as paragraphs.
All data in a CMHS record is fully

searchable and will display in full when a

print command is entered. The level of re-
trieval is dependent upon the operator that
is entered. The standard operators of
"AND," "OR," and "NOT" specify re-

trieval at the document or word level and
the positional operators of "SAME,"
"WITH," and "ADJACENT" specify re-

trieval at the paragraph or sentence level in
addition to word level. A sample record is

displayed in figure 1.
The Online Catalog ILL System pro-

vides creation, transmission, and referral of
requests with a single entry of user data.
The process begins when the user has lo-
cated the desired title in the CMHS data-
base. A command is entered using the
search statement and document number of
the title that was retrieved. The system au-

tomatically captures, but does not display,
data from the accession number, location,
call number, main entry, title, and imprint
paragraphs. The system then prompts the
user to supply type of institution entering
the request, bibliographic type of the title
requested, copyright compliance, patron
name, patron type, authorizing name for
the request, and the date by which material
is needed. The user may enter comments
and supply a regional or national institu-
tional identification code.
The system routes the request to the two

libraries that are nearest and smallest, first
within the state and then within the re-

maining states in the region. It routes to

two regional locations only based on re-

gional protocols. If the second library can-

not fill the request, the system will refer it
to the National Library of Medicine. Col-
lection size was used to determine library
size. The system will follow the same rout-

ing process by default if the lender does not
act upon a request within seven calendar
days.
The daily transaction file shows the sta-

tus of requests that the library has entered.
It must be updated each time a transaction
is completed. The borrowing library up-
dates its file to indicate receipt and return
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Congresses.
NO LCt 78001977» ISBN? 0387902406.
NU BDCt 617-481. MLMJ W3-IN919H-2d-1974ift. LC? R r'394-7-MC?.
FF YR. 1978. CP? nsu. LGi eng.

CS MNU-B,
AN 333219,

Fig. 1. Sample Online Catalog Record.

of the loaned item and the lending library
updates its file to note the date the returned
item is received.

USER SELECTION
AND TRAINING

Participants for the trial period of use

were selected from among interested
Medline Centers in Illinois, Indiana, Iowa,
Minnesota, North Dakota, and Wisconsin.
Fifty libraries were chosen and representa-
tives from each were invited to attend a

one-day training session. BRS Basic System
training and specialized training on the op-
eration of the ILL System were offered.
The Database Guide and Interlibrary Loan
Manual was distributed at each training
session. The BRS Basic System Training
Syllabus, a handout on creating a dictio-
nary file, and the CMHS Search Key were
also distributed. Participants were encour-

aged to communicate questions and sugges-
tions to the project coordinator throughout
the trial period.

USER FEEDBACK

Actively soliciting user feedback on sys-
tern features and functions is a rational ap-
proach to designing a system that will sat-
isfy user needs. This is underscored by

Oliver who suggests that within six months
of operation, users are identifying new

functions for a system. In addition, testing
a system on a trial basis has the advantages
of allowing modifications and enhance-
ments to the system before it becomes avail-
able to a broader market.
The project coordinator planned to have

users of the Online Catalog and ILL System
complete a monthly log sheet during the
trial period. The log sheet requested infor-
mation on the number and type of searches
performed and allowed for general com-
ments (figure 2). A formative evaluation
was to be administered near the end of the
six-month period as a way to obtain feed-
back on all system features and functions.
Scriven

s
indicates that a formative evalua-

tion is an important tool for assessing the
need for modifications of a trial system.
The evaluation of the Online Catalog and
ILL System would prove to be significant
in determining the final design and use of
the system.
The authors analyzed the Online Cata-

log, ILL System, and training program for
the factors that were essential to the evalua-
tion. The evaluation objectives were (1) to
determine user satisfaction with the Online
Catalog, the ILL System, and the training
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MIDWEST HEALTH SCIENCE LIBRARY NETWORK

REGIONAL ONLINE UNION CATALOG OF MONOGRAPHS AND AUDIOVISUALS

LOG SHEET FOR THE MONTH OF:

Total Number of CMHS Searches performed Problems Encountered (please use reverse)

Number of Author Searches:

Number of Title Searches:

Number of Call Number Searches:

Number of Subject Searches:

Number of Free Text Searches:

Other Searches (Please Specify):

Number of Items Located in CMHS: Problems Encountered (please use reverse)

Number of ILL's Requested:

Days Required to Fill These Requests:

0 7

9

10

11-14

15-21

22+

Number of Requests Not Filled (After Referral)

Fig. 2. Online Catalog Monthly Log Sheet.

program and (2) to identify additional
modifications and enhancements to the sys-
tern and the training that had not yet been
suggested by users. A six-page question-
naire was mailed to the 103 system users

along with a cover letter explaining the
purpose of the survey. A self-addressed en-

velope, coded to monitor user responses,
was also included. A follow-up mailing to

nonrespondents was done after the first
deadline. After the second mailing, a total
of 76 usable questionnaires had been re-

turned for a response rate of 74 percent.
Questions covered each of the three com-

ponents being evaluated: training, the

CMHS database, and the ILL System. Us-
ers were asked to evaluate their satisfaction
with features on a five-point scale or with

yes or no answers. Suggestions for modifi-
cations came from the open-ended compo-
nent of each question.
In the section on training, users were

asked to evaluate the training program and

the instructional materials that were dis-

tributed. Although the majority rated BRS
Basic System training and ILL System
training as useful or somewhat useful (table
1), over half of the respondents urged that

the training program be modified. Hands-
on experience or at least an online demon-
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stration of each command, transaction,
strategy, etc., were overwhelming con-

cerns. The respondents urged that separate
instruction be conducted for inexperienced
searchers. In the area of training materials,
respondents requested that more examples
of transactions at each stage in the ILL pro-
cess be prepared and distributed. Respon-
dents were also interested in obtaining a

brief command chart, additional examples
of search techniques, detailed instructions
on BRS commands, and sign-on and sign-
off procedures.
Users were asked to evaluate the format

and content of the bibliographic record,
searching and printing capabilities, and
online time in the section on the Online

Catalog (table 2). The majority were very
or somewhat satisfied with the biblio-

graphic content of the record. Including
the circulation status of each title in the rec-
ord, moving the location (LO) and call
number (CN) paragraphs to the end of the

record, and replacing the director's name

with the name of the department responsi-
ble for interlibrary loan were suggested. An
overwhelming majority of respondents
were very or somewhat satisfied with the
time it takes to verify and locate a title on

CMHS, and slightly more than half were
convinced that full free text search capabil-
ity of all data in the record had improved
their retrieval.
In the ILL section, users were asked to

evaluate the work form and commands,
ILL processing, online time, and turn-

around time (table 3). The majority were

very or somewhat satisfied with the biblio-

graphic citation, the requester data, and
the lender data. Many respondents com-

mented negatively on the length of the ILL

request form. Fewer than half were very or
somewhat satisfied with the format of the
transaction file. Approximately two-thirds
of the respondents were very or somewhat
satisfied with the ILL commands, but some
respondents felt that they were too long and
contributed to user error. The majority
were very or somewhat satisfied with the

online time necessary to initiate a request,
acknowledge a received loan, and indicate
when the requested item is returned. Lend-
ing library respondents expressed similar
satisfaction with the online time to fill a re

quest, refer a request, and acknowledge
that the returned loan had been received
(table 4). Rather than remarking upon a re-

duction in turnaround time, respondents
noted that using the Online Catalog in-
creased the number of titles that could be
verified and located and allowed them to
inform a patron quickly if a title was avail-
able within the region (table 5). The major-
ity of respondents were very or somewhat
satisfied with routing within the state and
then within the remaining states in the re-

gion (table 6). The convention of routing
smallest to largest generated the least sup-
port. A number of respondents urged that
the user be able to select the library to

which the request would be routed or at
least be able to override system routing.

SYSTEM MODIFICATIONS

Many of the modifications suggested by
users on the log sheets were adopted prior to
the administration of the evaluation ques-
tionnaire. For example, the notation for
"Date Requested" was changed to "Date
Needed by" in the ILL request form to re-

fleet more accurately the nature of the
data. The requester and lender portions of
the request form were single spaced to re-

duce the size of the printed form. The re-

newal function was modified to permit the
user to enter "No" at the renewal prompt
instead of using the carriage return as the
default. Additional action codes for title
not owned (TNO) and part not owned
(PNO) were introduced to allow the Na-
tional Library of Medicine to reply accu-

rately to a request. The reason for referral
was also added to the information dis-

played when a request was referred. Other
suggestions were addressed but not imple-
mented. For example, the ILL System ac-

cepts only the current date during a trans-

action update to avoid introducing errors in
the statistical compilations. The suggestion
to print only new requests instead of all out-
standing requests could not be accommo-

dated due to the high cost of reprogram-
ming. Users also suggested that the

bibliographic portion of the request be

compressed, but this could not be imple-
mented because of the variable length of ti-
ties and statements of authorship.

Respondents to the evaluation question-
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naire suggested that changes be made in the
organization of the training program, the

development of additional instructional
materials, and the single method of routing
possible within the system. The Database
Guide and Interlibrary Loan Manual was
revised to include computer-generated il-
lustrations of each search technique and the
use of each ILL transaction command. An
appendix of internal holdings codes was

compiled and added to the Database Guide
to indicate circulation status of materials.
The training program was completely re-

vised to include exercises, demonstrations,
and hands-on use in consecutive half-day
sessions on the Online Catalog and the ILL
System. Finally, the routing algorithm was

modified by BRS to permit users to override
system routing and to select the two re-

gional locations to which the request would
be routed.

SUMMARY

Although users may at times be over-

looked in focusing on the technical aspects
of system design, they are the reason for the
existence of an information system, as re-

cent studies have emphasized. 9
Lancaster notes that feedback from user

evaluations oftentimes focuses on ease of
use and accessibility.

10
Evaluation re-

sponses from MHSLN members yielded
similar results. As a result of suggestions
from the log sheets and the formative evalu-
ation, a significant number of modifica-
tions were made to improve the functioning
of the overall system.
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1984 Automated Authority Control
Opinion Poll: A Preliminary Analysis
Barbara B. Tillett

This paper was presented to the LITA ISAS/RTSD CCS Discussion Group on Authority
Control in the Online Environment at the ALA Midwinter Meeting in Washington, D.C.,
on January 7, 1984.

I am reporting as the chair of the LITA ISAS/RTSD CCS Discussion Group on Author-
ity Control in the Online Environment, which had its first meetings at ALA in Dallas last
summer. Prior to our initial meetings I distributed the automated authority control opin-
ion poll, which I will refer to as the LITA poll or the 1984 opinion poll. The objective of the
opinion poll was to determine current opinion of U.S. librarians on the issue of future com-
puterized systems for authority control to generate topics for discussion.
I started to write this talk as a lesson in how not to do a study, but instead will just give

you some insight as to how the opinion poll came about before I present the results. I have
had several opportunities to present the results from this poll, the first being a brief apol-
ogy at the Dallas meeting for being overwhelmed with the responses and in the midst of

processing the data. The second being a presentation of the preliminary results at the Illi-
nois Library Association Conference of the Resources and Technical Services Section in
October. And a third opportunity was the presentation of this paper at ALA Midwinter
1985 in Washington, D.C.I have prepared the results of the LITA poll in comparison with
the Council on Library Resources' 1982 study, "The Name Authority Cooperative/Name
Authority File Service," which I will refer to as the CLR survey.
When I began thinking about collecting opinions on authority control, I had contem-

plated doing a Delphi study, contacting the experts on the topic and then reviewing their
responses for a second response, to come to some consensus. Another thought was to pre-
pare a questionnaire for a perfectly selected sample of librarians. Still another method was
an opinion poll or a more open-ended approach to give people a chance to express their
hopes and desires and vent frustrations with existing systems. I rather liked the latter ap-
proach and prepared a draft instrument to use for a small survey of a few librarians.
After a brief review of the poll with several colleagues, I contacted LITA to see if I could

arrange to have the poll distributed to a sample of their membership to test out the survey,
and then I would use the results as an opener for the LITA/RTSD Discussion Group.
The 1982 CLR survey was sent to 263 libraries so I was anticipating a similar size sample

for the 1984 LITA poll. Much to my surprise, LITA was more than generous and sent the
poll to 1,776 members of LITA and RTSD's Cataloging and Classification Section. The
poll even got some very unexpected publicity in the LJ Hotline, which caused another 75
people to write to me to request to be part of the survey. Mercifully, not all 1,851 people
replied. However, as far as a return rate for a survey goes, I had only a little over 18 percent
returned (the CLR survey had 69 percent returned), which would make the results some-

Barbara B. Tillett is head, Technical Services, Scripps Institution of Oceanography Library, Univer-
sity of California-San Diego, La Jolla, California.
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what suspect from any statistical analysis point of view. And yet the responses totalled
more than the original sample size I would have preferred and represented a broad range
of libraries with nearly every size and type of library, representing forty-two states, the
District of Columbia, and one from a U.S. Army library in Germany. It may be fairly
representative of the population—and I can probably salvage the statistics, although I
have not yet had time to check that out. Indeed the analysis is further complicated by the
fact that the original sample that LITA used was sent out on mailing labels and appears to
be impossible to replicate. I cannot get back to the nonrespondents to improve the return
rate. Both LITA and I have learned from this experience!
In any case, what I have to present today is an analysis of responses from those people

who chose to state their opinions. And, although at this point I cannot claim the results

represent the population of the U.S. libraries, I believe the results are worth sharing.
The poll included two primary sections with a total of fifteen questions. For compari-

son, the CLR survey included thirty-six questions, both multiple choice and open-ended
questions. The first section of the LITA poll gathered some general background on the
libraries in which the respondents work, their practices in authority work, the use of au-

thority files, the presence of an online catalog, and the level of staffing and type of author-
ity work done. The second part of the poll was for opinion—ranging from comments on

presently used online resource authority files to dreams for the ultimate authority control
system. There was also a question about the possibilities for an international authority file
and another on thoughts about requiring a single authorized form for future computer
systems. I will focus on the background information and then share with you the responses
on the questions relating to use of present online resource authority files and ideas about
the ultimate authority control system. The responses to these and the other questions will
be found in the final report.
Three hundred and thirty-four usable polls were returned with six others voided due to

duplication or nothing written on the poll. Of those 334 respondents, the type of library
worked out very closely to what one would expect based on membership in bibliographic
utilities and membership in ALA:
• 67.6 percent academic (including community colleges, colleges, universities, re-

search libraries, and the "special" libraries within universities) (190 acad., 8med., 11 law,
8 other branch)
• 22.4 percent public (including secondary school libraries) (72 pub., 2 sec. schools)
• 5.95 percent government [federal (13-4.05 percent), state government (1 — .3 per-

cent), and state libraries (5—1.6 percent)]
• 4.05 percent corporate (13)
OCLC s membership runs about 66 percent academic, 21 percent special, and 13 per-

cent public; the CLR survey was more heavily weighted toward academic and research
libraries, with 86.3 percent in academic and research libraries and 13.7 percent in public
libraries.
The use of bibliographic utilities by respondents to the poll also seems representative of

the nation's libraries:
• 76 percent OCLC (253)
• 8.7 percent RLIN (29)
• 3 percent WLN (10)
• 5.7 percent other utility or vendor service
• 9.6 percent none (32)
• NOTE: Some of the libraries used more than one utility.
CLR s survey looked at the use of LC's Name Authority File on bibliographic utilities as

one question and found 76 percent of the respondents used OCLC, the same percentage I
found (18 percent no response, 2 percent UTLAS, 1 percent WLN, 1 percent multiple).
Looking at the presence of online catalogs, 18 percent of the libraries in the poll have

online catalogs, that is 68 of the 334 respondents say they have an online catalog in opera-
tion. The majority of those libraries not yet online indicated they intend to have an online
catalog within the next five years.
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I have not yet figured the correlation between type of library and online catalogs, but
for Illinois it turned out to be thirteen libraries (59 percent) not online, half academic and
half public with one state library; and nine libraries (41 percent) online with six academic
and three public. For Washington, D.C., it turns out to be one-third online, two-thirds
not yet online—six libraries not online: three academic, one public, one special library,
and one government library. The five respondents with online catalogs represent three
libraries: two government and one special library with the SCORPIO/MUMS catalog,
GEAC's SBIS catalog and the museum library with ILS.
Even if this 18 percent with online catalogs is an accurate reflection of the nation's li-

braries, it shows a tremendous increase over two years ago when the CLR-funded studies
on online catalogs were conducted. Those studies looked at fifteen online catalog systems
that were in use in twenty-nine libraries. Many more systems have come on the market in
the last two years, particularly as derivatives of automated circulation systems. Some of
the online catalogs reported on the LITA polls were in fact identified as derivatives of a
circulation system. Typically the online catalogs lack files representing the library's full
holdings since many types of library materials included in card catalogs are not yet in-
eluded in the online catalogs, and nearly all online catalogs on the market today lack the
full syndetic structure of a catalog. Several vendors of online catalogs claim to provide
authority control, but just what they mean by authority control varies widely. Arlene Tay-
lor, professor at the library school at the University of Chicago has been keeping track of
the authority control features claimed by various vendors for their systems and intends to
publish, if she hasn't already published it, a review article on the variety of systems now
available, which she reported on at the Dallas meeting. You might want to keep an eye out
for it.
The responses to the poll on the matter of authority files were very interesting. Jeannette

Mosey, in her 1980 dissertation on name authorities in OCLC libraries, found about 75

percent of the OCLC libraries she studied had authority files. The CLR study showed 72

percent of the responding libraries maintained their own authority file. The LITA poll
shows:
• 73.6 percent have authority files in card form separate from the card catalog (245)
• 13.2 percent have no authority files (44)
• 7.2 percent claim to have online authority files, but some indicate that was the au-

thority file available in their bibliographic utility (24)
• 3.9 percent have microfilm authority files (13)
Of the remainder, eight libraries use their card catalogs for an authority file and six

utilize other tools produced outside their library as an authority. It is interesting to realize
that from 13 to 28 percent of the libraries in the United States do not have authority files,
depending on which survey results you use. Reliance on the records from other libraries
has made this option attractive to libraries, but the result is an incomplete catalog often

lacking cross-references with maintenance of headings becoming a hit-or-miss activity
since there is no record of which headings were used. I don't wish to debate whether or not

authority files are necessary, or for that matter whether authority control is necessary, and
would like to paraphrase Henriette Avram, that it is time to stop questioning the need for

authority control and time to start doing something about it.
It is apparent that most libraries (at least 72 percent, using CLR's lowest figure of the

three studies mentioned) do maintain their own in-house authority files, and we also know
this is a great expense—R. Bruce Miller, now at Indiana University, in his presentation at
the 1979 LITA Authority Control Institute estimated over five million dollars per year was
being spent by academic libraries for authority control. The NACO project is of course a

giant step forward in sharing the costs of authority work with the product being the shared
national resource authority file. Having the resource authority file widely available

through the various bibliographic utilities and on microfiche has been a great help for cat-
alogers.
Both the 1982 CLR survey and the 1984 LITA opinion poll found a high use for the

online resource authority files. On the LITA poll, 287 respondents (86.2 percent) indi-
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cated they use an online resource authority file (12 percent no—40; 1.8 percent no
answer—6).
This compares to the 1982 CLR survey, which showed 82 percent (150) used the LC

Name Authority file as offered on any online system [14 percent (27) did not, with 2 per-
cent (5) having no answer to that question]. You should note the CLR study only took into
account the LC name authority file, while the LITA study looked at any available online
resource authority file and so included more than the NACO file, in particular the WLN
file and the various files on RLIN.
The comments from the poll on using the online resource authority files were very posi-

tive, as they were on the CLR survey. The overwhelming response on the LITA poll was
elation at having such a resource and praise for a tool that was found to be extremely valu-
able and useful. Many people noted that it saves a lot of time and effort. In fact, one re-

spondent noted that it was "such an improvement over any tool we've had in the past, that
one hesitates to complain." But complain they did. Since most of the respondents used a

resource authority file on some bibliographic utility, the comments included not only com-
ments on the MARC authority records but also on the features for accessing and using the
authority file on the utility.

OCLC USERS

The LC Name Authority file as loaded on OCLC was generally perceived as useful, but
with the following frustrating problems (in the order of frequency from the polls):
• incomplete file
• duplicate and conflicting records
• OCLC searching problems
• maintenance problems
• format problems
• pre-AACR2 forms
• lack of products
Let me explain each of these categories with excerpts from the polls.

Incomplete File
"Not extensive enough," not big enough—the respondents wanted the file to contain

everything. They wanted both older and really current names included—wanted it to in-
elude more authors in general. Several libraries indicated that they dealt with older mate-
rials, rare books, gifts, etc., and were not finding most of the names on the resource au-

thority file; the same complaint came from libraries doing really current material,
particularly for local and regional corporate bodies. They wanted a way to be able to add
those government headings to the resource AF to save the time and effort of others in their
region that would need to establish the same heading. They saw NACO as a tremendous
help in the right direction, but felt it should be expanded—the quote is "NACO is a good
start, but too limited and too slow for local/regional headings."
Poor international coverage for personal names (especially for Spanish, Puerto Rican,

and Russian names) was noted.
With several libraries that cataloged music, one library complained there were too few

jazz composers.
They would like more geographic names.

They want subject authorities (this was a very popular response!).
"LCNAF microfiche record number does not have a corresponding record online"—this

response meant an empty or blank record results when searching online using a record
number found on the microfiche.
The online file lacks the authority records for referenced see also names, and it lacks

authority records for parent bodies when the subordinate bodies have been established.
The file is reportedly not current enough. The respondents wanted more frequent up-

dates, preferably online with constant updating with the NAFS/LSP.
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Duplicate and Conflicting Records

"Get rid of duplicate records"—this is not the OCLC duplicate record complaint but
rather a complaint about the LC authority file. There were several complaints about mul-
tiple records for the same entity. There were reportedly conflicts between LC's biblio-
graphic records and the authority records.
The respondents hoped these duplicates and conflicts would be alleviated with loading

the new LC authority tape in the summer 1984, but my staff are still finding this a problem
with the LC Name Authority File. For example, we had a problem with two personal
names, both having two official, conflicting authority records on the LC Name Authority
File, and this is becoming more and more noticeable with a recent case of LC and a NACO

library entering conflicting records for the same corporate body.
OCLC Searching Problems

Many respondents like the ease with which one can get to the authority file and back to
the bibliographic record being worked on, but they wanted more.

It was apparent that the search key approach on OCLC is too limited, particularly for
corporate hierarchies, common personal names, and author/title entry uniform titles. The
respondents indicated that they must augment the online search with a search of LC's NAF
on microfiche, especially for corporate bodies with subordinate bodies and for author/title
entries.
OCLC's limit of 256 records for a search is inadequate, particularly for corporate

bodies. Examples most often cited were federal departments, primarily the Environmen-
tal Protection Agency; institutions, such as Akademiia nauk SSSR; and for musical com-
posers, J. S. Bach was the prime target of most respondents.
Suggestions made for improving searching included keyword search on OCLC with

boolean capabilities, a better way to qualify a search, including limiting the results of a
search to omit or include cross-references as desired.

They would like a browsable file, especially for author/title entry uniform titles.
There were conflicting responses with respect to the stoplist. Some respondents said it

often makes searching difficult, while others wanted to increase the stopword list.
The respondents would like links from the authority file record to the bibliographic files

that incorporate the heading in order to verify the relationship and insure proper assign-
ment of the heading. Also the respondents would like an easy method or commands to

continue a search for related authority records for complex heading searches, such as hier-

archies, earlier/later forms, etc. (This response did my heart good, since this is the area I
am examining for my Ph.D. dissertation.) The present system requires a cumbersome re-

search for each separate heading.

Maintenance Problems

"The most annoying problem is that LC changes its mind so often, necessitating changes
upon changes in authority records and catalog cards." Respondents want to be able to

identify changes and have the bibliographic utility notify people who have used the form
that is later changed.
Many librarians responded that they want to be able to indicate when they've used an

authority record, e .g., by attaching their holding library code. Two respondents suggested
that with the holding code on authority records, they could let the OCLC file be their
online authority file.
They want an easy/fast method to update and resolve conflicts.

Format Problems

The MARC authorities format is difficult for several respondents to read and they would
like an easier display in straightforward English.
There were lots of problems reported in deciphering the w subfield information. This
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was before the change from thirteen characters to four. In general, the respondents would
like a more explanatory format rather than so much coded information in w subfields.

Pre-AACR2 Forms

The respondents would like all authority records to reflect AACR2 headings and refer-
ences with an added reference for the pre-AACR2 form (several libraries made this same

remark). In other words, they want LC's file to be all AACR2 plus an added see reference
for the pre-AACR2 form. They want the AACR2 and non-AACR2 headings and references
to be clearly identified as such and not buried in a coded subfield.
There was some frustration with unauthenticated references, which mean more >

cleanup for catalogers.
Lack of Products

They want to be able to produce cross-reference cards as they now are able to produce
catalog cards, and they want the capability to load authority records onto their own archi-
val tape for local use.

RLIN USERS

The comments from the users of the resource authority file on RLIN primarily com-

plained about how very out-of-date the file was, which was updated at the end of May,
after most people responded to the poll. As a consequence there were complaints that now
would differ for RLIN users.

There were complaints about the incompleteness of the file and complaints about head-
ings not in AACR2 form, as there were for OCLC users. One respondent complained that
RLIN's file lacks a full syndetic apparatus, but I am not sure whether that meant no access

was then available to the cross-references in the authority file or exactly what the problem
was.

Users with experience on OCLC would have preferred OCLC's ability to easily move

back and forth between bibliographic and authority records—RLIN requires a cumber-
some log off and log on procedure to search the authority file.
Frequent errors in the cross-references were mentioned, and the RLIN users felt it was

difficult to interpret the coded record. They would like a more word-based display, a com-
ment also made by OCLC users.

WLN USERS

The WLN users loved WLN's authority files for the most part, but a few complaints
were made about the problems with multiple entries, especially for series in both AACR2
and pre-AACR2 forms. They liked the inclusion of the subject authority records—one per-
son even commented that the subject authorities were the best part of WLN's files. One
user had problems with unclear coding for references.
Several users complained that WLN lacked many of LC's name authorities but expected

the inconvenience to be temporary with progess on the Linked Systems Project. Those of
you who attended the NACO meeting during ALA Midwinter heard WLN should be oper-
ational in LSP in the fall of 1985.

LC'S AUTHORITY RECORDS—GENERAL COMMENTS

Other general comments came through about LC's authority practices and some of the
limitations of AACR2.

Respondents want more 4xx's (see references) than LC's rule interpretations call for,
particularly for references for transliterated names and pre-AACR2 forms for the heading.
There was a recent study conducted by LC on the reduction of see references to eliminate
some of the variations for abbreviated forms and other selected variations that would be
normalized by a computer comparison. Those normalized types of variations were not
mentioned in this request for more see references.
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The move away from including history notes was seen as disastrous, with one dismayed
respondent exclaiming, "They zapped our history notes!"
They want scope notes.

They want more dates, including birth and death dates for persons as well as dates and
history information for complicated corporate name changes to simplify the resolution of
conflicts.
They want earlier/later names preserved rather than just made into see also or see refer-

ences. They often find the earlier name is not AACR2. They want the earlier/later rela-
tionship stated explicitly not just embedded in the w subfield, perhaps using a separate tag.
Several disheartened comments were made about disagreement with AACR2 decisions

on the part of LC and then LC changes to an even more disagreeable decision for the same
heading.
They want more information in the 6xx fields to record more background on the author-

ity decision.
And problems were mentioned with LC's decisions on the predominant form to use,

with CIP information conflicting with title page information, and both being in conflict
with the LC authority record for the person.
Talk about frustrations. . . .

And yet, let's not lose sight of the fact that the majority of respondents were delighted
that the file was available.
One point, which Janet Swan Hill observed in her response to the opinion poll is that

there is a difference between what is needed in a shared resource authority file and what

might be included in an authority file controlling a single catalog or a set of catalogs. Those
characteristics for the local authority file will vary depending on the capabilities of the

catalog or catalogs it controls. To expand on that, the local system or local online catalog
capabilities will influence the characteristics of the local authority file and should reflect
any "front end" capabilities for normalizing or otherwise matching search terms. Local

catalogs and authority files should be capable of customizing the local catalog for local
needs, while the national or international resource authority file would preserve the deci-
sions made by national libraries and be shared by all. Obviously I am among those who do
not believe that every library must follow the same authorized form for headings, and I
feel that computer systems help make local variations economical as well as possible, while
enabling more libraries to utilize and even contribute to the national resource through use

of standards. A change to the MARC authorities format would facilitate local variation
while preserving the national decisions and links to the local decision.

So when we look at the responses to the question on stating one's ideal or ultimate au-

thority control system, there was considerable range of opinion depending on the point of
view: whether a national resource system or a locally established control.
The most frequent responses were that authority control should be on a complete, inte-

grated online system which includes all types of authority records (names, series, subjects,
uniform titles, etc.) all linked to bibliographic records and automatically updatable
(global update of headings in the bibliographic records). Display of the correct form re-

gardless of the form entered into the system with an explanation or choices for the user

when different headings were retrieved were also desired. This would be accomplished by
including complete reference structures and links to bibliographic records to resolve con-
flicts when the same search term represented more than one choice of name, series, title, or
subject.
The LITA/RTSD Discussion Group on Authority Control in the Online Environment

will be looking into several of these issues with the goal of improving the resource authority
files as well as offering suggestions for design of future local authority control systems. We

currently have our Steering Committee working in three areas:

1. issues in bibliographic and authority record links;
2. general issues related to subject authority control; and
3. looking at alerting mechanisms for maintenance of NACO authority-records to no-



178 Information Technology and Libraries / June 1985

tify users of changes to authority records (this includes general maintenance suggestions
for online authority files).
We met during ALA Midwinter for small group discussions on these three areas, and

will have further position papers for our discussions at the summer ALA Conference in

Chicago.
It was clear from the Dallas ALA Conference that there is a resurgent interest in author-

ity control as more libraries actually begin their own online catalogs, and we hope to pro-
vide a forum for identifying directions for the future of authority control.

Those are the results I have gleaned from the responses to date, but I expect to work on

the statistical analysis of the results to see what interesting correlations there may be and to
further analyze the sample in preparation of a more complete final report.
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18-24 August 1985
Join librarians from Liechtenstein and

Luxembourg. Austria and Australia,
the USSR and Uruguay. Zaire and
Zimbabwe. Sri Lanka and Sweden . . .

Discussing:
• Access to information
• Need for and right to information
• Publishing and formats of
information

• Bibliographic control, resource
sharing, networking

Enjoying:
• Distinguished speakers including
Hanna H. Gray. Octavio Paz.
V. S. Lesokhina and many more

• More than 2(X) presentations with
text available in five languages

• Over 130 exhibits featuring state-

of-the-art technology, equipment
and publications

• Numerous social and cultural
events open to all registrants

• More than a dozen great tours in
and around the Chicago area

International Federation of Library
Associations and Institutions 31st
Council and General Conference

All interested persons are welcome to

attend. For additional information.
w rite or phone:
Robert P Doyle
IFLA '83 Coordinator
30 East Huron Street

Chicago. 1L 60611
(3121 944-0780
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"Talking" Terminal
for the MELVYL Catalog

The California State Library has
awarded fifty-two-thousand dollars to the

University of California Division of Li-
brary Automation to develop a "talking"
terminal for the visually impaired. The ter-
minal will interface with the university's
MELVYL online catalog.
The funds are allocated under the federal

government's Library Services and Con-
struction Act (LSCA) program.
The MELVYL catalog combines library

holdings of all nine UC campuses into one

source, accessible to UC's library patrons
by computer terminals located in libraries.
The project, which includes a state-of-

the-art survey and the design and imple-
mentation of the talking terminal, will be
conducted between January and Septem-
ber1985.
Marion Bourke, principal librarian of

the California State Library's Braille and

Talking Book Library, has been designated
primary consultant for the project.
The Division of Library Automation,

which develops and maintains the
MELVYL catalog, is a unit of the Office of
the Assistant Vice President—Library
Plans and Policies, Office of the President,
University of California.
For further information, contact Carol

Connolly, Division of Library Automation,
186 University Hall, University of Califor-
nia, Berkeley, CA 94720; '(415) 642-
9485. ■■

OCLC Publishes
Microcomputer Magazine

OCLC is publishing a magazine for users
of its M300 Workstation and the IBM PC.
Each issue of OCLC Micro features arti-

cles, tips from OCLC and network staff,

users' comments, small programs, solutions
to problems, hardware and software re-

views, and article abstracts. Some issues
will have diskettes containing helpful pro-
grams that users can take advantage of im-
mediately.
OCLC Micro was created to share infor-

mation among M300 Workstation and IBM
PC users, but some articles will be geared
toward other popular microcomputers,
such as Apple II and the Macintosh.
Beginning with the premiere issue in

March, OCLC Micro will be published
every other month, with monthly issues

during November and December. The sub-
scription cost is thirty dollars per year.
Libraries interested in contributing arti-

cles to or subscribing to OCLC Micro
should contact their network offices or

Ginni Voedisch at OCLC. ■■

WLN Introduces Micro-Recon

The Washington Library Network has
introduced Micro-Recon, a new software
program for Apple and IBM PC microcom-

puters. Micro-Recon helps member li-
braries convert their holdings to machine-
readable form. It allows libraries to easily
create search keys, which are then matched

against the WLN Bibliographic Database.
This new method of retrospective conver-

sion supplements a similar online facility
that has been available to WLN members
for six years and offers libraries greater flex-
ibility and economy in their conversion ef-
forts.
Micro-Recon provides a formatted

screen and prompts the terminal operator
for each type of data to be keyed (e.g., title,
LCCN, call number, etc.). Micro-Recon
also has an editor to detect certain errors.

Diskettes containing search keys are mailed
to WLN where they are periodically
matched against the WLN Bibliographic
Database. When a match occurs, the li-
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brary's holdings are added. The holdings
become available to WLN users online and

may be included in COM catalogs and the
WLN Resource Directory.
Micro-Recon was developed by the

Washington Library Network with the

help of a development grant from the
Alaska State Library. It is the first in a series

of microcomputers software packages to as-

sist libraries in effective use of microcom-

puter for library applications. The recon

software is available only to WLN member
libraries. For more information about
other library software applications please
contact David Andresen, Microcomputer
Consultant, Washington Library Network,
AJ-11, Olympia, WA 98504-0111; (206)
459-6589. ■■

University of Toronto Sells the
UTLAS Library Information
System to International Thomson

The University of Toronto, UTLAS Inc.,
and International Thomson have con-

eluded an agreement under which Interna-
tional Thomson has acquired UTLAS Inc.
from the University of Toronto.
UTLAS Inc. is a bibliographic and infor-

mation utility that has grown out of re-
search and development at U of T and has
been supplying online database services
and related products in English and French
to Canadian libraries since 1973. In recent

years, it has also added a number of U.S.
and Japanese libraries to its user network.
Over three hundred institutions, members
of consortia, and government agencies
maintain individual databases through the
utility's facilities, and more than two thou-
sand individual libraries of all types and
sizes receive products and services from this
system.
International Thomson, a large

Canadian-based multinational company,
has significant interests in publishing in a

wide variety of professional, educational,
and library information services. The com-
pany has placed special emphasis in the last
few years on the electronic distribution of
information and the building of databases.
International Thomson views the UTLAS
acquisition as a significant expansion of its
commitment to provide a wide variety of li-
brary services.

There is significant compatibility be-
tween UTLAS' long-term plans and those
of International Thomson. Activities of In-
ternational Thomson that are of interest to
librarians and information professionals
are provided through companies such as

Research Publications Inc., Carrollton
Press, Inc. and its REMARC project, Rich-
ard De Boo Publishers, Thomas Nelson In-

ternational, Derwent Publications, Van
Nostrand Reinhold Company Inc., and
Wadsworth Inc.

As part of the transaction, the university
has entered into a long-term agreement
with UTLAS, whereby UTLAS will con-
tinue to be the exclusive provider of current
cataloging services as well as being given an

opportunity to develop new circulation sys-
terns for the university's libraries. Also, the
university will cooperate with UTLAS in

developing alternative means of providing
automated services. ■■

AMIGOS Announces

Microcomputer Program

AMIGOS Bibliographic Council has an-

nounced plans to offer training and techni-
cal support for selected microcomputer
software, beginning in July 1985. The pro-
gram will emphasize library and popular
business application software, and will be
available to AMIGOS members as part of a

subscription package that features training
customized to library needs and access to

full user support and troubleshooting on

software packages supported by the pro-
gram.
Members will also have access to dis-

counts on purchases of microcomputer soft-
ware and printers, modems, and other pe-
ripheral equipment. An AMIGOS staff
member will be available for consulting
with libraries in planning local microcom-

puter services.
Initially the program will feature soft-

ware written for the IBM Personal Com-

puter and compatible microcomputers.
Preliminary plans were approved at a

meeting of the AMIGOS Board of Trustees
held February 7 and 8 in Dallas. The pro-

gram is an outgrowth of a consultant study
conducted in the summer and fall of 1984,
which identified member needs for these
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Initial Funding Completed
for RLG Recon Program

TheWilliam and Flora Hewlett Founda-
tion has awarded $1,050,000 to the Re-
search Libraries Group over a three-year
period to support the RLG cooperative ret-
rospective conversion program. This grant
completes funding for the first phase of the
program, which has also received a

$750,000 grant from the Andrew W. Mel-
Ion Foundation and a $350,000 contract

with the J. Paul Getty Trust. The funds will
be used to subsidize retrospective conver-

sion projects approved by the RLG Board
of Governors.
The cooperative program is part of

RLG's effort to support RLIN retrospective
conversion—the adding of records from
manual files or from other systems into the
Research Libraries Information Network

(RLIN).
During the first year, subsidized projects

will cover the following subject areas:
• Science (Q-QR)
• History: Western Europe
• History: U.S.
• Literature and Languages (P)
• Music
• Art and Architecture
To participate, member libraries submit

project proposals for approval by RLG's
Board of Governors. A proposed project is
then evaluated to see whether it will:

contribute to substantial coverage of a subject
area listed in the project guidelines;
involve conversion of a collection identified as

strong by the RLG Conspectus;
result in the addition of many titles, especially ti-
ties that are original to the database.

If the project is approved, RLG and the
member library agree on a series of "mile-
stones" to ensure steady progress. As the
milestones are met, RLG reimburses the li-

brary in full for RLIN processing costs and
provides funding to cover other costs based
on the number of records added.
For the program's first phase, which ex-

tends from September 1, 1984, through Au-
gust 31, 1985, thirteen recon projects were
approved at the following member institu-
tions: the American Antiquarian Society,
the University of California at Berkeley,
Brown, Columbia, Cornell, Iowa, Johns

Hopkins, Michigan, Minnesota, New York

University, Stanford, Temple, and
Yale. ■■

CLSI and Blackwell Join Forces

CL Systems, Inc. (CLSI) and Blackwell

Library Systems, Inc., the automation sub-

sidiary of B. H. Blackwell, Ltd., have an-

nounced their agreement to establish a

long-term relationship to develop, market,
and sell Blackwell's computerized Perline
100 Serials Control and Bookline 100 Ac-

quisitions Systems. Under the agreement,
the Perline and Bookline Systems will be of-
fered as stand-alone units as well as inte-

grated modules with CLSI's LIBS 100 Sys-
tern.

Operating cooperatively, CLSI and
Blackwell will be able to offer libraries an

integrated system with acquisitions, serials
control, public access catalog, and circula-
tion control. ■■

RLG Study on
Distributed Processing
The Research Libraries Group, Inc.

(RLG) has published Processing and Data
Distribution within the Research Libraries
Information Network, the final report of a
study undertaken with financial assistance
from the Carnegie Corporation of New
York.
The report describes RLG's plans for a

distributed architecture, in which much of
the cataloging, acquisitions, and local
searching now done on the RLIN network
computer will shift to systems at member
institutions. The technical and financial is-
sues involved in this shift are discussed.
The distributed architecture proposed in

the report is a network that links RLIN to
local systems. The central database will
contain the information needed to carry on
RLG programs such as interlibrary loan,
shared resources, collection management,
and cooperative preservation. This "data
resource node" will accept data and re-

ferred searches from local systems at mem-
ber institutions. The local systems will sup-
port local online catalogs and such
activities as circulation, serials control, ac-
quisitions, and cataloging. The architec-
ture of the distributed system will allow a
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variety of local choices while still ensuring
that RLG's programmatic goals will not be
compromised in any way.
The report also assesses the hardware

and software needed for such a distributed
system, surveying current technology,
looking at past trends, and trying to predict
future developments and costs.
Included are the results of a survey that

asked RLG members about their require-
ments and plans for local systems. The re-

sponses helped to define a set of necessary or
desirable local applications. Seven local
systems currently available were evaluated
based on their support for these applica-
tions and on their ability to communicate
with the distributed network. The systems
were Avatar, BLIS, Carlyle, CLSI, GEAC,
Innovative Interfaces, NOTIS, and RLIN.
Of these, BLIS, GEAC, and NOTIS were

recommended, though with some reserva-

tions. Members were also asked how soon

they expected to implement local systems.
The information gathered was used to proj-
ect changes in the amount of cataloging
and acquisitions processing done on the
central RLG system.
The final section of the report deals with

the financial impact that distributed proc-
essing will have on RLG. It considers four
"scenarios" based on assumptions about ac-
tivity levels, expenses, and income at the
central site over the next eight years. This
part of the report also develops a rough
model of the local costs that the "average"
RLG member library will face over the
same period.
Processing and Data Distribution within

the Research Libraries Information Net-
work is available for $8 (plus state and local
sales tax for purchasers within California)
from: The Research Libraries Group, Inc.,
Attn.: Ms. Christina Schmehl, Jordan
Quadrangle—Oak, Stanford, CA
94305. ■■

Online Catalog at the University
of Illinois at Urbana-Champaign
One of the largest online catalogs in the

country has been operational at the Library
of the University of Illinois at Urbana-
Champaign (UIUC) since late August
1984. The Online Catalog at the UIUC

consists of two components. The first is the
statewide LCS system, which contains
brief bibliographic and detailed holdings-
/circulation records for UIUC as well as

twenty-five other academic libraries in Illi-
nois. The second component is based on the
software of the Washington Library Net-
work WLN and its implementation is the
result of a joint project with the River Bend

Library System of Coal Valley, Illinois,
funded through the Illinois State Library.
This second component, known locally as

the Full Bibliographic Record or FBR sys-
tern, now contains over 850,000 full MARC
records and affords complete author, title,
and subject access through a network of
over 250 terminals. At UIUC, the system is

used as a public access catalog while its use

at the River Bend Library System is in-

tended for staff use.
Both the FBR component and the LCS

component are available through the same

terminal network and operate on an IBM
3081 run by the University of Illinois in

Chicago. At any terminal, a patron can

type a given LCS or FBR command and the
combined system will determine which
component to consult. After locating a full

catalog record, through a subject search for
example, the patron can retrieve the LCS
record through a simple command to deter-
mine the location and circulation status of
an item.
The combined LCS/FBR system pro-

vides a very fast system for known item

searching (LCS) and a sophisticated biblio-
graphic retrieval system (FBR) with such
advanced features as keyword searching,
subject retrieval, and authority control.
To assist patrons in searching, 58 of the

100 public terminals are actually IBM Per-
sonal Computers equipped with an inter-

face program. This program, written by
Professor C. C. Cheng of the Linguistics
Department at UIUC, intercedes between
the user and the Online Catalog interpret-
ing one to the other.
In addition to terminals at UIUC, each

of the eighteen regional library systems that
serve library users throughout the state has
a terminal tied into the Online Catalog and
each of the twenty-five other academic li-
braries that use LCS have a terminal as

well. ■■
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University of Michigan
Library Acquires Microcomputers
The University of Michigan University

Library has acquired seventy Zenith-150
microcomputers for staff use from Zenith
Data Systems. The Michigan-manu-
factured microcomputers will be deployed
in library units across campus; in addition
each 320K, dual disk machine will include
an internal modem, printer, and an inte-

grated software package. The selection of
Zenith equipment was based on a review of
available hardware by library staff and
available pricing agreements for computer
equipment made with the university. In
addition to the library's initial purchase of
microcomputers, Zenith has donated to the

university fifty Zenith-150 machines,
which will be placed in the Undergraduate
Library's Microcomputer Center jointly
operated by the library and the Computing
Center.
One aspect of the microcomputer plan

includes the use of electronic mail and the
creation of electronic conferences for staff
to discuss issues and assist each other in us-

ing the machines effectively. Both com-

munication media will use the campus net-
work as a "switching center."
A unique aspect of the proposed com-

munication network includes the School of

Library Science, which has simultaneously
acquired Zenith equipment for each of its

faculty.
Training efforts for the microcomputers

have been coordinated through the Li-

brary's Systems Office with the joint efforts

of many individuals throughout the li-

brary. The multiple training sessions cover
four functional areas and are intended to

provide a cadre of staff with basic skills.
Staff who have been trained are expected to
train others in their units. In total, training
will be provided for several hundred staff
members.
While the library expects that innovative

applications will evolve as staff become fa-
miliar with the capabilities of microcom-
puters, there are several general categories
where activity is expected. Communica-
tion capabilities should help tie together a
geographically distributed staff. The avail-
ability of word processing and editing ca-

pabilities will provide critical support for
writing and the maintenance of files of
written material. Microcomputers will also
allow branch libraries to be able to access

the library's large central database to deter-
mine items on order or check circulation
files. A number of software programs could
strengthen the planning functions of the li-
brary through the use of various software
packages designed for management func-
tions.
The library hopes to evaluate the impact

of the deployment of microcomputers
among library staff. Such a study might
identify specific characteristics of the
changes taking place in the library environ-
ment, focusing on those that might be gen-
eralizable to other similar environments.
Data will also be collected that highlight is-
sues relevant to implementation of net-
works such as this. ■ ■

LITA Conference at INFOMART

Hold the dates August 1-3,1985, for a fabulous conference to be held by
LITA and four other educational associations at INFOMART in Dallas.
Program information and a registration brochure will be mailed to

every member of ALA in June. INFOMART is the new (opened in Janu-
ary 1985) technology mart that is a national center for people-exposure
to the information technologies. When fully occupied, it will consist of
225 permanent exhibits and many temporary exhibits. It has thirty-
seven meeting rooms, an electronic resource center (the library), an au-
ditorium, a gigantic atrium, restaurants, and complete telecommuni-
cations and teleconferencing facilities. The conference will zero in on

technology use and its impact in libraries and on all levels of education.
Hold the dates—it will be something to remember!
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Recent Publications

Reviews

Genaway, David C. Integrated Online Li-

brary Systems: Principles, Planning and

Implementation. White Plains, N.Y.;
London: Knowledge Industry; 1984.

151p. Professional Librarian Series.
ISBN: 0-86729-092-7, hardcover,
$36.50; 0-86729-091-0, softcover,
$28.50.
Interest in "integrated online library sys-

terns" has grown quite suddenly to dislodge
"online public access catalogs" from its

place as the central issue and organizing
principle of contemporary library systems
planning. This development reflects the ex-

perience of an ever greater number of li-
braries of all types with a broad variety of
computer-assisted tools and expresses many
hard lessons learned about using one system
for catalog management, another for inter-
library loan, still another for acquisitions, a
fourth for circulation, and so on. Interest in

integrated online library systems does not

draw its inspiration from the heady future
of "electronic libraries." It is motivated in-
stead by enduring concerns for reducing
costs, increasing productivity, and shorten-
ing delays in material processing activities.
It directs attention toward the structural
aspects of library systems planning and

away from mechanisms for access. It rec-
ommends a return to the "whole systems"
conceptualizations of early automation

writings and efforts with an urgency and
dedication appropriate to rising clientele
and constituency expectations and increas-

ing institutional and competitive pressures.
The author of this short book states that

his purpose is "to provide an overview of in-

tegrated online library systems and to out-

line some of the planning procedures, eval-
uation and selection criteria useful in

acquiring and implementing these sys-
terns." For "integrated online library sys-
tern" he offers a working definition of "a
system that accesses a common machine-

readable database and has two or more

subsystems operational and online" and
cites "circulation, acquisitions, online pub-
lie access catalog, reference, documents,
serials, cataloging, etc." as the subsystems
he has in mind. Most of the book is devoted
to general background information, key
concepts, and miscellaneous advice re-

garded by the author as important for plan-
ning, evaluating, selecting, and imple-
menting these systems. Three surveys also
are presented and discussed: one was used
at Youngstown State University (where the
author is university librarian) to determine
staff and patron attitudes toward adminis-
trative issues connected with system selec-
tion; the second studied the degree of satis-
faction of seventy system users (with usable
responses from forty-five of them) in May
1984; and the third inventoried the subsys-
terns available from thirty-two vendors in
the spring of 1984. Nearly one third of the
main body of the book is taken up with the
brief summaries of the individual responses
obtained in the vendor survey and two ap-
pendixes supplement this information and
provide a directory of suppliers. A final
chapter provides some insight into how mi-

crocomputers are beginning to fit into the
overall picture.
The author defines his audience as "all

those involved in the selection and acquisi-
tion of such a system as well as all others in-
terested in integrated online library sys-
terns." Even though regular readers of this
journal are members of Genaway's target
audience, it seems certain that most will
find very little of value in this book, espe-
cially given its cost. By providing an over-

view and outlining some useful planning
procedures and evaluation and selection
criteria, the author has attempted to serve

the interests common to the members of his
vast audience, but the result is uneven,
shallow, and anecdotal. The flaw of the au-
thor's approach is not so much in his defini-
tion of audience as in the relatively little at-
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tention he pays to the unique requirements
and challenges of integrated online library
systems. Most of what the author has to say
can be said about all library systems, be

they integrated or not, online or not. This
misdirection of attention is most clearly evi-
denced by the "profiles of integrated online
library systems" that occupy so much of the
book. Here can be found the familiar litany
of vendors, give or take one or two, accom-

panied by more or less the same informa-
tion provided elsewhere, regardless of
whether "vendors of online public access

catalogs," "circulation system vendors," or
something else is being addressed. The book
oversimplifies a complex and promising
conceptual development in library auto-

mation planning. It is recommended only
for those readers with minimal preparation
who desire a quick introduction prior to

pursuing a rigorous reading program.
There are a number of significant trends

in library systems development that the
word "integration" has been introduced to

organize. The theme common to all of these
is the need for and possibility of progres-
sively closer cooperation of systems with
dissimilar identities, functionalities, or lo-
calities. Providing circulation status infor-
mation through online public catalog
searches is a common example of how cir-
culation and catalog management systems
should be integrated. Automatic referral of
a search from an online public catalog sys-
tern to a cataloging utility or to the online
public catalog system of another library is
an example of how systems that manage lo-
cal bibliographic records should be inte-
grated with those that manage regional or
national ones. Electronic transmittal of in-
quiries, orders, claims, and payments be-
tween library acquisition systems and the
inventory, fulfillment, and accounts re-

ceivable systems of publishers and jobbers
is an example of how library processing
control systems should be integrated with
the systems of suppliers. These examples il-
lustrate different types of integration (func-
tional, horizontal, and vertical, respec-
tively) with different types of benefits (cost
and time savings, information enrich-
ments, etc.). The technical architecture of
most contemporary systems features a sin-
gle database supporting multiple "user

views" that vary according to function and,
therefore, command and display require-
ments. It is fair to say, though, that few
(and perhaps no) systems merit designation
as truly "integrated." Library system plan-
ners must still make choices regarding
which systems are most important given
clearly understood local circumstances
while making judgments about hospitality
not only to growth and change but to coop-
eration with other systems as well. This
book provides nothing that is distinctive or

new to readers who face such
responsibilities.—Paul Evan Peters, Co-
lumbia University Libraries, New York,
New York. ■■

Godden, Irene P., ed. Library Technical
Services: Operations and Management.
Library and Information Science Series.
Orlando, Fla.: Academic, 1984. 272p.
ISBN: 0-12-287040-9, hardcover, $32.
Editor Irene Godden states in the preface

to Library Technical Services: Operations
and Management that this work is "in-

tended to give an overview of current oper-
ations and techniques associated with the

acquisition, organization for access, and

physical processing and maintenance of li-

brary materials." The overview is accom-

plished by chapters on technical services
administration (Leslie Manning) and auto-

mation (Karen Horney) that serve as the
framework for the chapters on acquisitions
(Marion Reed), bibliographic control
(Betty Bengston), preservation and materi-
als processing (A. Dean Larson), and circu-
lation (Leslie Manning). In addition to a

bibliography and/or list of references, four
of the chapters also include a section on

"keeping up." While that idea is very at-

tractive, particularly for new practitioners,
comments are often redundant and a bit

obvious, e.g., go to ALA, talk with your
colleagues, etc.
The anticipated audience for the book is

library administrators, librarians, and li-

brary school students. However, the de-

scriptions of operations are primarily those
of academic and research libraries.
The preface refers to Tauber's 1954 clas-

sic Technical Services in Libraries and sug-
gests that while Tauber provides a compre-
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hensive treatment of the topic for a

generation ago, there is a great need to dis-
cuss current technical services realities. In-
deed, this book does not replace Tauber,
whose detailed descriptions are still useful,
but rather supplements it. Comparing the
indexes of Godden and Tauber serves as an

instructive inventory of how we've
changed. Tauber did not discuss access,
AACR2, approval plans, archive tapes, au-
thority control, automation, bibliographic
utilities, Boolean searches, copy catalog-
ing, deacidification, desuperimposition,
disasters, ISBD, ISBN, ISSN, MABC, net-
works, online cataloging, OCB, retrospec-
tive conversion, standards, or theft.
The introduction by Godden provides a

very good survey of technical services struc-
ture and the recent changes occurring
through fiscal constraints and automation.
She presents an interesting model of infor-
mation systems as CPOD systems, involv-
ing the Collection, Preservation, Organiza-
tion and Dissemination of records. Godden
contends that

whatever the face of the future, it does seem safe
to predict that, just as the recent past in technical
services has been dominated by change, the con-

tinuing diversification of the information envi-
ronment in the future will bring more and more

accelerated changes in how the unique and cen-

tral functions now called technical services will
be performed.
The administration chapter by Leslie

Manning covers basic management, per-
sonnel management, and measurement
and evaluation procedures. While Tauber
covered some similar topics, Manning pro-
vides in-depth coverage of current manage-
ment practices and tools. Automation is not

specifically covered in the chapter, but the
author does note how current trends in au-

tomation might affect organizational pat-
terns and personnel management.
Karen Horney's chapter on "Automa-

tion: The Context of the Potential" pro-
vides a clear, comprehensive overview of
integration, linkage, standards, networks
and cooperation, and the automation of
specific technical services functions. This
chapter, perhaps more than any other,
could have been obsolete upon publication;
it is to Horney's credit that it concentrates
on concepts and trends rather than upon

the details that are so rapidly changing.
The chapter on acquisitions by Marion

Beed covers the traditional acquisition
functions of vendors, records and files, or-
dering procedures, and special materials
and problems. The chapter is a clearly
written review of procedures. Even though
the automation chapter discusses auto-

mated acquisitions, this reviewer would
have preferred further delineation and dis-
cussion of the effect of automation on tradi-
tional acquisitions functions.
In the chapter on bibliographic control,

Betty Bengston reviews organization and

management, descriptive cataloging, sub-
ject cataloging and classification, original
and copy cataloging, serials, authority con-
trol, filing and catalog maintenance, and

retrospective conversion. Bengston's article
successfully serves as an overview of cur-
rent operations and trends as well as a re-

view of major studies and sources to consult
for further information.
"Preservation and Materials Processing,

by A. Dean Larson, deals with the physical
environment, processing and preservation
procedures, deaccessioning, and related co-
operative efforts. Preservation as a topic is

probably second in popularity only to auto-
mation, and Larson provides a fine presen-
tation on the current status and concerns of

preserving our collections.
The final chapter on circulation is by

Leslie Manning, who also contributed the

chapter on technical services administra-
tion. It includes the traditional aspects of
circulation and notes some of the effects of
automation on this process. Many of the

previous chapters noted that automated
circulation is increasingly being assigned to
technical services departments; Tauber s

work also included circulation as a techni-
cal service function. It would have been

helpful for this chapter to concentrate more
on the ramifications of this changing orga-
nizational structure.
Compilations, unfortunately, usually

lack some of the consistency of a work writ-
ten by one individual and the present vol-
ume is no exception. Yet on the whole, Li-

brary Technical Services is a fine work,
clearly written and surprisingly current. It
does update Tauber and makes an impor-
tant contribution to the field of technical
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services. The introduction and the chapter
on automation should attract a wide read-

ership, and the book as a whole will be par-
ticularly well suited to the needs of library
science students and technical services
novices.—Berna L. Heyman, College of
William and Mary, Williamsburg, Vir-
ginia. ■■

Gorman, Michael, ed. Crossroads: Proceed-
ings ofthe First National Conference ofthe
Library and Information Technology As-

sociation, September 17-21, 1983, Balti-
more, Maryland. Library and Informa-
tion Technology Series, no.l. Chicago,
111.: American Library Assn., 1984.

261p. ISBN: 0-8389-3307-6, softcover,
$40.
The forty-one papers in this book repre-

sent the keynote addresses, contributed pa-
pers, state-of-the-art papers, and panel
presentations made at the first LITA na-

tional conference. The papers focus on the

past, present, and future of library technol-
ogy, and the range of subjects is best illus-
trated by this listing of the nine chapter
headings: "Generalities" (i.e., keynote ad-

dresses), "States of the Arts," "User Re-

sponse to Online Catalogs" (papers from a

panel), "The Automation of Authority
Control" (status reports from various insti-

tutions), "Networking and Technology,"
"The Administration of Technological
Change," "Electronic Publishing and the

Library," "Advances in the Automated
Preparation and Storage of Library Infor-

mation," and "Interactive AV: Videodiscs
and Computer-Assisted Instruction."
Speakers included library administra-

tors; public services, technical services, and
systems librarians; library school faculty;
management consultants; system vendors;
scientists; publishers; university adminis-

trators; and one U.S. senator. Many of
them are nationally known for their exper-
tise on the topics they covered. For exam-
pie, keynote speakers and the titles of their
addresses were: Howard L. Resnikoff, "Li-
braries and the Magnification of Mental

Power"; Ithiel de Sola Pool, "Looking
Down the Road of Technological Change";
Hans H. Wellisch, "Aere perennius? Infor-
mation, Technology, and the Durability of

Records"; John Wicklein, "Will the New

Technologies Kill the Public Library"; and
Bruce A. Miller, "A Brief History of Tele-
communications in the United States."
Other examples of expertise, to choose but a
few, include presentations by Gary Law-
rence on online catalogs, Dick Boss on doc-
ument delivery, and Joe Matthews on office
automation.
This volume is similar to other confer-

ence proceedings. The papers present a

snapshot of thinking on library automation
and related topics at one point in time.
Some of the material is timeless, while some

of it was out of date before it was presented.
Papers range from thought-provoking ones

on general topics that are of interest to a

large audience, to very specific, sometimes
technical ones that are of interest to a very
small audience. The papers vary in length
(up to fifteen pages), and many include ref-
erences (as many as thirty-one in one pa-
per), figures, and tables. There are no ab-
stracts.

In some ways this work is better than
other conference proceedings. The quality
of the printing and the aesthetics of the de-

sign are quite good and a refreshing con-

trast to the cut-and-paste, camera-ready-
copy appearance of many proceedings. But
in other ways this work is a disappoint-
ment. It lacks indexes to either subjects or
authors, for example, and the institutional
affiliations and positions of authors are

listed in the back of the book, not on the
first page of each paper where they belong.
A conference proceedings should do

more than just deliver the formal presenta-
tions given at a conference; it should con-

vey as much as possible the flavor and am-

biance of the conference. Not many
proceedings live up to this expectation, nor
does this one. For example, a summary of
the discussions that follow the formal pre-
sentations can be very educational, since
much of the value of any conference lies in
the exchange of information triggered by
the presentations. Some published proceed-
ings attempt to capture that information,
but this one does not.
This was a significant conference, well

planned and well executed by the many
LITA members (credited in the volume)
who worked hard to insure coverage of ap-
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propriate topics, to assure quality in the

presentations, and to provide the best set-

ting possible for teaching and learning. In
his interesting preface, editor Michael Gor-
man reflects on the conference and its im-

portance. Nowhere in the work, however,
is there any indication of the excitement

(and even humor) shared by conference
participants, or any mention of the unique
aspects of this conference, such as the
hands-on laboratory for learning about
special technologies and applications, and
the experimental use of an electronic mail
messaging system for communication be-
tween conference participants. Although
this is the official record of the conference
for all posterity, no mention is made of such
important things as the number and types
of conference participants, the format of
the conference, and other items that may
be of interest to current and future readers.
The work is nice, but it could have been

better. Nevertheless, it is the best record we
have of this important conference, and de-
spite its high price (for a paperback) it
should certainly be in the collection of
every library and every individual con-
cerned with and interested in technology in
libraries and related issues. — Keith W.
Russell, National Agricultural Library,
Beltsville, Maryland. ■■

Markey, Karen. Subject Searching in Li-
brary Catalogs: Before and After the Intro-
duction of Online Catalogs. OCLC Li-
brary, Information, and Computer
Science Series, 4. Dublin, Ohio: OCLC,
1984. 174p. ISBN: 0-933418-54-X, soft-
cover, $21.
In 1979, OCLC began the Subject Access

Research Project to survey past catalog use

studies regarding subject access and to ex-

amine in detail the process of subject
searching in traditional library card cata-

logs. In 1981, the Bibliographic Service De-
velopment Program of the Council on Li-
brary Resources (CLR) funded five
organizations—OCLC, RLIN, the Library
of Congress, University of California Divi-
sion of Library Automation, and J. Mat-
thews and Associates—to conduct coordi-
nated studies of online catalogs in

thirty-one libraries. Some of the most im-

portant findings of the CLR evaluative
project center around the role of subject re-
trieval in online catalogs. The CLR online
catalog studies found (1) subject searches
predominate over known-item catalog
searches; (2) catalog users report more
problems and dissatisfaction with subject
searching; (3) users approach online cata-

logs with the expectation that they will find
enhanced subject access to a broader field
of materials (including periodicals) than in
the card catalog; and (4) users recommend
changes in online catalog features that
would expand subject entry vocabulary
and provide enhanced access to library ma-
terials. Subject Searching in Library Cata-

logs by Karen Markey of the OCLC Office
of Research integrates the findings of the
OCLC Subject Access Research Project and
the federated CLR studies to offer a de-
tailed model of user behavior in the subject
retrieval process and presents a prescrip-
tion for improved subject searching in on-

line catalog environments. Markey does not
attempt an abstract theory of information
retrieval but rather uses data gathered
through questionnaire administration,
transaction log analysis of user-entered
search arguments and corresponding sys-
tern responses, and focused group inter-

views to examine the present capabilities
and projected needs of subject retrieval
functions for online catalogs. This book

provides a very timely and useful summary
of access features of present online catalogs
and is required reading for designers of on-
line catalogs and individuals involved in

the selection of an online library catalog.
By summarizing the findings of the ag-

gregate CLR studies (in chapters 1, 5, and
7) and focusing on the important element of
subject searching in online catalogs,
Markey provides a convenient overview of
results released largely in separate reports
by the individual agencies. The book com-

plements the detailed summary of the find-
ings of four of the project participants
found in Using Online Catalogs: A Nation-
wide Survey by Joseph Matthews, Gary
Lawrence, and Douglas Ferguson (Neal-
Schuman, New York, 1983).
Chapter 3 describes the subject searching

capabilities, including access points and
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command language protocols, for seven

representative operational online catalogs.
Relevant features of other online library
catalogs are mentioned throughout the
book. One is struck by the wide variation in
present online catalog search features.
These catalogs are represented, at one end,
by systems featuring sophisticated informa-
tion retrieval capabilities such as keyword
and Boolean searching, online authority
control, and search limiting capabilities,
and at the other end, by online catalogs
that require user-entered exact matches

(including proper punctuation) with
LCSH and offer no cross-references.

By examining user entry vocabulary and
analyzing subject retrieval failures,
Markey is able to present a great many spe-
cific insights into the subject searching be-
havior of library users. She calls into ques-
tion previous studies on percentages of

entry vocabulary matches in subject
searching by noting a phenomenon first
demonstrated by Marcia Bates—that users
who approach the catalog at an incorrect
level of specificity will locate some materi-
als but not the most relevant materials. She
also presents a great deal of anecdotal evi-
dence for the usefulness of both title word
and subject component word searching.
Chapters 4 and 5 report on data derived

through an analysis of the transaction logs
generated from the Syracuse University on-
line catalog. Among the findings: in two
thirds of the searches, there was at least one
access point that resulted in no retrievals;
only 29 percent of searchers' input matched
or closely matched LCSH; of the LCSH
matches, 29 percent retrieved 100 or more

citations; and in 61 percent of the searches,
users entered terminology described as

"whatever popped into their minds." The
concurrent problems of too few or no hits
and too many hits in subject searching re-

ceive a great deal of attention in Markey's
discussion of online catalog enhancements.
In Chapter 6, Markey discusses the im-

portance of online subject authority control
and comments on the dissimilarity between
the data elements in LC/MARC subject au-
thority records and cross-references con-

tained in the LCSH "Red Books." How-
ever, the missing "see also to" cross-

references can be generated and collected
from the machine-readable records by
computer processing. Attempts at imposing
further structure into LCSH have not met

with general success. Several studies—most

recently by Toni Peterson (Journal of Aca-
demic Librarianship, 1983, p.207)—have
described the difficulties associated with

restructuring LCSH into a modern BT,
NT, RT thesaurus-style format by auto-

matic or algorithmic methods.

Chapter 8 emphasizes the importance of
the user-oriented interface in communicat-

ing with the online catalog. It is interesting
to note the increasing use of the microcom-

puter as an information workstation, link-

ing online catalogs with remote biblio-

graphic databases, local information
resources, and other online catalogs and
circulation systems.
Markey offers specific suggestions and

techniques for improving subject retrieval,
including online vocabulary assistance and

syndetic structure, augmentation of biblio-
graphic records, refinement capabilities
such as Boolean searching and limiting op-
erations, tracking of searches with sugges-
tive prompting, automatic truncation and

spelling correction, and utilization of clas-
sification scheme information. The imple-
mentation of these capabilities requires a

level of software sophistication and com-

puting power that will challenge the

present generation of online catalogs, par-
ticularly those systems that are minicom-

puter based. But, Markey notes, as online

catalogs move out of their infancy, the im-

portant area of enhanced access needs to be

addressed. This work will serve as the basis
for all future investigations into improved
subject retrieval. — William H. Mischo,
University of Illinois at Urbana-

Champaign.

Mount, Ellis, ed. Fee-Based Services in Sci-

Tech Libraries. New York: Haworth,
1984. 105p. ISBN: 0-86656-326-1, hard-
cover, $19.95. "Also . . . published as

Science and Technology Libraries, Vol-
ume 5, Number 2."
In the sixties, libraries of all types en-

joved the benefits of lavish funding from
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the federal government. Since the retrench-
ment of federal support that came in the
seventies, cost recovery measures have
come into vogue. All libraries today are fa-
miliar with cost recovery measures. In the

eighties, fees for photocopying, biblio-
graphic and online searching, and interli-
brary loans are commonplace. The contin-
ued and probably permanent absence of
federal funding has given new meaning to

the adage "there's no such thing as a free

lunch"—somebody has to pay. For li-
braries, "lunch" is the cost of doing busi-
ness.

This latest Haworth Press publication is
a collection of articles that seek to address
issues involved with fee-based services in
science and technology libraries. The first
article, "Cost Allocation and Cost Recov-

ery Considerations in a Special Academic
Library: Georgia Institute of Technology,"
deals with cost recovery methods in a state

school. It is interesting to note that by GT's
own estimates, almost one fifth of the ser-

vices rendered are for off-campus users.

Needless to say, the library has an increased
need to recover costs from non-

student/faculty users. Another issue raised
is the assessment of a direct library fee for
students, much the same way an athletic
fee is levied on undergraduate students.
Campus research programs that receive
outside funding are also scrutinized.
Should these programs be charged for li-

brary services? If so, how and how much?
Two existing programs for corporation sup-
port and an on-campus document delivery
program for faculty and staff are also pre-
sented. Although the authors recognize
that no library could function on a totally
transactional basis, their article does sug-
gest that there are ways of spreading the
overhead costs to both inside and outside
users more equitably.
A second article, by Shirley K. Baker of

the Massachusetts Institute of Technology,
amplifies the discussion by relating the ex-

perience at M.I.T. In addition to a well-
documented history of the evolution of fee-
based services at M.I.T., the author talks
about the future. Such possibilities as offer-

ing access to the online catalog to outsiders
with the logical corollary of increased doc

ument delivery requests are discussed. An-
other project involves the use of the five ma-

jor subject libraries and branch libraries as

nodes in a projected network of three thou-
sand IBM and DEC microcomputer work-
stations for students and faculty. The li-
braries would, in addition to offering their
catalogs online to users, respond to requests
for reference services and document deliv-

ery via electronic mail. This service could
be extended to outside users, thus generat-
ing revenues for the library.
The third article presents cost recovery

efforts in the health-science library setting.
The author, Lynn Kasner Morgan of the
Mount Sinai Medical Center, presents an

excellent overview of the AIMS project and
what it hopes to achieve for medical li-
braries. The article also documents the de-
velopment of interlibrary loan fee systems
and the emergence of consortium develop-
ment as a remedy to recover cost.

A fourth article, "Sci-Tech Libraries and
Serials Agents: The Unused Leverage,"
deals with fees charged to libraries by jour-
nal subscription agents. Although an excel-
lent and well-written article, it is some-

what tangential to the theme of the book.
There are several faults with this book.

First, it is a reprint of the winter 1984 issue
of Science and Technology Libraries. Sec-
ond, out of 105 pages, only 32 deal directly
with the topic of the book's title. The bal-
ance of the book, or should I say journal is-
sue, consists of the following: the afore-
mentioned article on serial agents' fees, a

paper discussing evolving roles of end users

and librarians in computer searching, a

bibliography on artificial organs, a discus-
sion of new reference works, online news,
and reviews of journal articles. The bibli-
ography and review section absorbs over

half the book.
While it does begin with four well-

presented essays, this book is not recom-
mended for purchase. Overall, it is a well-
rounded journal issue but a dubious excuse

for a book. Redundant publishing, no mat-
ter what the publisher's intention, should
not be rewarded. — Tom Smith, Paul Him-
melfarb Health Sciences Library, George
Washington University Medical Center,
Washington, D.C. ■■
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Other Recent Receipts
Listed here are books and other publico-
tions of potential interest to members of
LITA, received for review. Some of these
materials may be reviewed in later issues of
ITAL.

Castonguay, Russell. A Comparative Guide to

Classification Schemes for Local Government
Documents Collections. Westport, Conn., and
London: Greenwood, 1984. 144p. ISBN: 0-313-
24208-9, hardcover, $35.
CLASS. Directory ofMicrocomputer Applica-

tions in Libraries. San Jose, Calif.: Cooperative
Library Agency for Systems and Services, 1984.
128p. ISBN: 0-938098-08-X, spiralbound.
Fike, John L., and Friend, George E. Under-

standing Telephone Electronics. 2d ed. Under-
standing Series. Dallas, Tex.: Texas Instruments,
1984. 284p. ISBN: 0-89512-159-X, softcover,
$14.95.
Friend, George E. and others. Understanding

Data Communications. Understanding Series.
Dallas, Tex.: Texas Instruments, 1984. 268p.
ISBN: 0-89512-158-1, softcover, $14.95.
Gregor, Dorothy, ed. Retrospective Conver-

sion of Music Materials: Report of a Meeting
Sponsored by the Council on Library Resources,
July 18-19, 1984, Wayzata, Minnesota. Wash-
ington, D.C.: Bibliographic Service Develop-
ment Program, Council on Library Resources,
1984. 118p. Softcover, $6 prepaid.
Helal, Ahmed H., and Weiss, Joachim W. eds.

Local Library Systems: Essen Symposium, 24
September-27 September, 1984. Veroffentli-
chungen der Gesamthochschulbibliothek Essen,
7. Essen: Gesamthochschulbibliothek Essen,
1984. 337p. ISBN: 3-922602-0808, softcover.
"Festschrift in honour of Frederick G. Kilgour to
his 70th birthday."
Information Systems Consultants Inc. Vi-

deodisc and Optical Digital Disk Technologies
and Their Applications in Libraries: A Report to
the Council on Library Resources. Washington,
D.C.: Council on Library Resources, 1985.
191p. Softcover; $6 prepaid.
Jones, Maxine Holmes. See, Hear, Interact:

Beginning Developments in Two-Way Televi-
sion. Metuchen, N.J., and London: Scarecrow,
1985. 155p. ISBN: 0-8108-1720-9, hardcover
$15.
Li, Tze-chung. An Introduction to Online

Searching. Contributions in Librarianship and

Information Science, no.50. Westport, Conn.,
and London: Greenwood, 1985. 289p. ISBN: 0-
313-24274-7, hardcover, $27.95.
Lipetz, Ben-Ami, and Paulson, Peter J. A

Study of Impact of Technological Change in Li-

brary Service Facilities: Changes in Use of the
Public Catalog at the New York State Library As-
sociated with the Introduction of Online Subject
Searching Capability in the Public Catalog. Al-
bany, N. Y.: New York State Library, 1984. 31p.
Softcover, $4. "Summary Report to the Council
on Library Resources on Cooperative Research
Grant CLR 30007-E."
Lovecy, Ian. Automating Library Procedures:

A Survivor's Handbook. London: Library Assn.,
1984. 247p. ISBN: 0-85365-516-2, hardcover,
$28 from Oryx Press, Phoenix, Ariz.
Mason, Robert M., ed. The Micro Consumer:

Library Software: A Guide to Selection. Atlanta,
Ga.: Metrics Research, 1984. llOp. ISBN: 0-

932393-01-2, softcover, $25.
Matthews, Joseph R. Public Access to Online

Catalogs. 2d ed. Library Automation Planning
Guides Series, no.l. New York and London:
Neal-Schuman, 1985. 497p. ISBN: 0-918212-89-
8, softcover, $35.
Peters, Paul Evan, ed. Command Language

and Screen Displays for Public Online Systems:
Report of a Meeting Sponsored by the Council on
Library Resources, March 2.9-30, 1984. Dublin.
Ohio. Washington, D.C.: Bibliographic Service

Development Program, Council on Library Re-

sources, 1985. 93p. Softcover, $4 prepaid.
Provan, Jill E., and Hunter, Joy W., eds.

Health Media Review Index: A Guide to Reviews
and Descriptions of Commercially-Available
Nonprint Material for the Medical, Mental, Al-
lied Health, Human Service and Related Cotin-

selling Professions. Metuchen, N.J., and Lon-
don: Scarecrow, 1985. 844p. ISBN: 0-8108-1739-
X, hardcover, $59.50.
Saffady, William. Micrographics. 2d ed. Li-

brary Science Text Series. Littleton, Colo.: Li-
braries Unlimited, 1985. 254p. ISBN: 0-87287-
453-2, hardcover, $28 in U.S. and $33.50
elsewhere.
Schmitt, Neil M., and Farwell, Robert F. Un-

derstanding Automation Systems. 2d ed. Under-
standing Series. Dallas, Tex.: Texas Instruments,
1984. 276p. ISBN: 0-89512-164-6, softcover,
$14.95.
Thomason, Nevada Wallis, ed. Microcom-

puter Information for School Media Centers.
Metuchen, N.J., and London: Scarecrow, 1985.

316p. ISBN: 0-8108-1769-1, hardcover, $25. ■■
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Letters

To the Editor:
A few typographical errors crept into

pages 346 and 347 of VDT Checklist: An-
other Look at Terminals (December 1984).
In the flurry of common and metric mea-

surements under "Screen Size," centimeters
and millimeters got confused, and some

numbers got mislaid.
A 12-inch diagonal screen (305mm) is

typically about 190mm high and 250mm

wide, using extreme measurements. A "9-
inch" screen would be about 225mm diago-
nal measure, and a 14-inch screen would be
about 350mm.
The discrepancy between my recom-

mended minimum character height (4mm)
and R. Bruce Miller's (3mm) was based on a

different definition of "character height."
We discussed this at ALA Midwinter 1985,
and came to the conclusion that he was

specifying "x-height," the height of a typi-
cal lowercase letter (the x) . I was specifying
cell height, the distance from the bottom of
one line to the bottom of the next.

A 3mm x-height is identical to a 6mm cell
height for a typical character set. Typical
good-quality character sets use 7x9 char-
acters in a 9 x 12 cell. Of the twelve verti-
cal elements in a cell, one is reserved for
spacing (or underscores), two are used for
descenders, and three are used for ascend-
ing elements. That leaves six elements in
"x": exactly one-half the cell height. So, his
"minimum acceptable" height requires a

full 12-inch screen; for extended use, I
would agree.
Looking back at the manuscript, the

"seven-by-nine character matrix within an

eight-by-ten cell" is marginal: it precludes
well-formed descenders. Seven-by-nine
within nine-by-twelve is probably the
crudest character set acceptable for ex-

tended use. Who knows? By 1989 that may
seem unacceptably crude for well-designed
displays. — Walt Crawford, Manager,
Product Batch, The Research Libraries
Group, Inc., Stanford, California.
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Quality COM Catalogs
and a

Powerful Resource Database

• All 6 MARC formats

• Over 3.5 million records

• Local record modification

• Authority control

Contact: Victoria Blades
Toll Free: 800-235-6788
In California: 805-964-7724 (collect)
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