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Preliminary LC Records for
Monographs in OCLC

Barbara G. Preece and Mary Anne Fox

OCLC's decision to load Library of Congress preliminary catalogingfor mon-
ographs into the online union catalog resulted in the addition of a consider-
able number of these records to the database over a fifteen-month period be-
fore the project was suspended in March 1991. This paper presents
background information on LC's decision to include these records as part of its
tape-distribution service. It describes the records' impact on workflow in the
cataloging department of a medium-sized research library and also reports
the results of a survey that queried ARL/OCLC libraries on the use of
minimal-level/preliminary cataloging records.

OCLC users were notified in February
1990 (via a logon message) that the previous
month the Library of Congress (LC) had
begun to include Level 5 monographic rec-
ords as part of its tape-distribution service.
Since it had little information as to their na-
ture, OCLC initially processed these as

"normal records" until members com-

plained that some of them had replaced
member copy. More than 900 records were
affected out of the first 6,800 loaded.
OCLC quickly revised its tape-load proce-
dures so that a Level 5 record was added
only if matching member copy was not in
the database; if a match occurred the Li-

brary of Congress' "DLC" holding symbol
was added to the existing record.
In a network newsletter issued shortly

thereafter, OCLC acknowledged member

complaints and warned that "no assump-
tions can be made about whether the [Level
5] record is correct ... no authority work
has been done, nor subject analysis pro-
vided." 1 These brief records had no call
numbers, no added entries, and no notes;
they occasionally lacked series statements,
and some contained typographic errors (see

figure 1). The descriptive cataloging ele-
ments for Level 5 monographic records are
even briefer than those required by Na-
tional Bibliographic Record—Books for
standard minimal-level cataloging. They
include only the following data:

lxx: first personal name on the title page
245: title and statement of responsibility

in full
250: full edition statement
260: first place and publisher, one date

except for multipart items
300: simplified description
4xx: series in full as it appears on the

piece, whether traced or not
5xx: acquisitions data
020: first or most appropriate ISBN
010: LCCN supplied
050: IN PROCESS note supplied
Fixed fields: language, country of publi-
cation, priority

2

Responding to those who might be con-

cerned about the prospect of using such
bare-bones records for copy cataloging,
OCLC promised to monitor the situation
and to consider "additional changes to rec-

Barbara G. Preece is Head, Online Catalog Maintenance, Cataloging Department, Morris Library,
Southern Illinois University, Carbondale, and Mary Anne Fox is Head, Original and Special Materials
Cataloging, Cataloging Department, Morris Library, Southern Illinois University, Carbondale.
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SAMPLE PRELIMINARY RECORD

OCLC: 22439311 Rec stat: n Entrd: 900129 Used: 901011

Type: a Bib lvl: m Govt pub: Lang: eng Source: Illus:

Repr: Enc lvl: 5 Conf pub: 0 Ctry: idu Dat tp: s M/F/B: 00

Indx: 0 Mod rec: Festschr: 0 Cont:
Desc: a Int lvl: Dates: 1990,

1 010 90-80260
2 040 DLC | DLC
3 020 0884300943 (pbk.)
4 050 00 IN PROCESS (ONLINE)
5 092 |b
6 049 son
7 100 10 Hagen, Lyman B.
8 245 10 Dee Brown / jc Lyman B. Hagen.
9 260 0 Boise, Idaho : |b Boise State University,„ jc C1990.

10 300 52 p. ; c 20 cm.

11 440 0 Boise State University western writers series ; Jv
no. 95

12 500 PRIORITY 3

This record duplicated a minimal level record (OCLC 22357599).
It was replaced by complete LC cataloging which included the
addition of 5 subject headings, two added entries, a note, and
correction to the series statement.

Figure 1. Sample Preliminary Record.

Figure 1. Sample Preliminary Record.

ord processing." Meanwhile, members had
the option of upgrading Level 5 copy to K-
or I-level standards.
LC's plan to share information about its

recent acquisitions via its tape-distribution
service dated back a number of years. The
Technical Services Directors of Large Re-
search Libraries (TSDLRL), which met at
the ALA Annual Conference in Dallas in
1984, reacted favorably to LC's proposal to
distribute in-process data. 3 This proposal
came at a time when some research li-
braries also were beginning to consider
standardized minimal-level record crea-

tion as an effective means of attacking cata-
loging backlogs and promoting resource

sharing.
4
A 1985 report prepared for the As-

sociation of Research Libraries (ARL)
Committee on Bibliographic Control ex-
plicitly recommended inclusion of LC in-
process data in the national utilities. The
expectation was that this information
would decrease duplicate cataloging efforts
by indicating the relative priority given to a

work by LC. The report's authors also be-
lieved that the appearance of in-process
data would allow libraries to "predict
when LC copy may be forthcoming."

5

In the late 1980s LC reevaluated its

methods for assigning cataloging priority
levels to incoming materials (including
monographs, serials, and microforms). The
revised guidelines were published in Cata-

loging Service Bulletin (CSB) in the 1991
winter issue. LC reemphasized an item's in-
trinsic research value, i.e., its content, over
any former preference for language or

source of material. LC also provided de-
tailed information on the terms used to

evaluate incoming materials and to place
them in one of four cataloging priority lev-
els. The decision in each case was to be
based upon a careful balance of factors spe-
cific to the item, as well as LC's internal
needs. CSB 51 also featured a brief descrip-
tion of LC's preliminary, or in-process, rec-
ords. LC cautioned, as OCLC had, that
"No assumptions can be made as to whether

headings in the record reflect established
forms, nor whether the record meets the
National Level Bibliographic Record
minimal-level cataloging specifications.
Neither article specified when more com-

plete cataloging would be supplied. LC ex-

pected that "once the revised priority as-

signment procedures have been operational
for a reasonable time, the Library will peri-
odically provide figures on how long items
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in each priority category take to go through
the series of required processing steps.'" Its
plan was to catalog completely items in pri-
ority levels 1-3; those assigned to Priority 4
and titles remaining in its cataloging ar-

rearage for three years or more would be
candidates for minimal-level cataloging.

STUDY

Because previously loaded preliminary rec-
ords will remain in the OCLC database for
the foreseeable future, it may be useful to
describe the problems experienced in deal-

ing with these items by the cataloging staff
of a medium-sized research library. The
data presented here are from a project at
Morris Library at Southern Illinois Univer-
sity, Carbondale, designed by the authors.
From July through December 1990, we

reviewed all Level 5 records identified dur-
ing OCLC searches of monographic titles

entering the cataloging department. We
recorded the OCLC record number and the
item's priority level, general subject area,
language, place of publication, and num-

ber of holdings. Following the test period,
we searched these records again to see

whether they had been upgraded, merged
with a duplicate record, or replaced by LC
complete cataloging. We also noted any
holding changes.
Of ninety-two records encountered dur

ing the six months, thirty-nine (42 percent)
were eventually upgraded by Morris Li-

brary catalogers.* Other OCLC members
upgraded twenty-eight records (30 per-
cent). Fourteen records (15 percent) had
been replaced by full DLC copy, and dupli-
cate record mergers had occurred four
times. Seven items (8 percent) had not been
upgraded when the records were re-

searched in February 1991. The six Priority
4 records replaced by LC had received
complete cataloging. Rather surprisingly,
LC had replaced twice as many Priority 4
records as it had Priority 3s.

Using the before-and-after versions of
the records, we compiled a profile of the
group (see figure 2 and table 1). More than
one-third of the records had an original pri-
ority assignment of Level 4; 10 percent had
been assigned Priority 2. The "age" of the
records at the time we first encountered
them can be summarized as follows: Prior-
ity 2, two weeks to nine months; Priority 3,
two weeks to twenty-eight months; Priority
4, two weeks to eight months. Since "date
of entry" in the fixed field was sometimes as

early as 1988, that element obviously re-

ferred to the date LC had created the rec-

ord rather than when it entered the OCLC
database.

9

We assigned each item to one of three
subject areas: social studies (sixty-eight

9.8%

Ifj Priority 2

IM Priority 3

[111 Priority 4

Figure 2. Preliminary Records by Priority Level.



6 Information Technology and Libraries I March 1992

items), science (twelve items), or humani-
ties (twelve items). These were subse-

quently matched with the priority levels as-
signed by LC. We found that most

humanities and social studies items were

placed in Priorities 3 and 4, while science
items were in Priorities 2 and 3 exclusively
(see table 2).
Items in foreign languages (chiefly Ger-

man) accounted for 38 percent of the entire
sample. No Priority 2 items were in a foreign
language. Out of the thirty-five foreign-
language items, 86 percent were Priority 4,
14 percent were Priority 3. While only a

third of the Priority 2 records were for items
with a non-U.S. imprint, foreign imprints
accounted for nearly half of Priority 3 items
and for almost all of those in Priority 4. For-

eign imprints made up 65 percent of the en-

tire sample (see figure 3).
As noted earlier, the authors compared

the number of holdings on a record at the

beginning and end of the project. The aver-
age number of OCLC holdings at the point
of receipt was 3.5; following the test period
the average had risen to 20.6.

DISCUSSION

The problems our catalogers had with
these records may help to illustrate why this
experiment came to an abrupt end. For in-
stance, 20 percent of our initial searches
yielded Level 5 records that duplicated
member input full (or minimal-level) cata-
loging. Previously, when the searching

Table 1. Records Replaced by Complete LC
Records

No. Replaced by
Full DLC Record

% Replaced at
Particular Level

Priority 2

Priority 3
Priority 4

4
4
6

44
8
17

Table 2. Subject vs. Priority Assignment of
Preliminary Records

Social
Studies !science Humanities

Priority 2 2
Priority 3 36
Priority 4 30
Percentage of Total 74

6 1
6 7
0 4
13 13

staff found duplicate records they were in-
structed to select DLC copy. Now it was

necessary to have all records printed if one
of them displayed encoding Level 5. This
additional searching was the first delay in

cataloging of these items.
The library received fifteen to twenty

items with preliminary copy each month.
It did not seem practical to defer cataloging
until LC supplied full records, nor did we

wish to impede user access for an indefinite

period. Since the cataloging department
had already developed procedures for up-
grading minimal-level records, Level 5 rec-
ords were integrated into this work flow.
This meant that after searching, Level 5
items were immediately routed to the origi-
nal cataloging unit.
Catalogers discovered that items with

Level 5 records required almost as much
time to catalog as those without copy. In
addition to authority work performed for

name, subject, or series entries added to the
record, catalogers had to verify any existing
main entries, because these headings fre-

quently were not in AACR2 form. They
also assigned a Dewey call number, added
notes, and revised the fixed field as appro-
priate. The LC priority designation and the
message "in process (online)" were deleted.
All this took considerable time for an item
with ostensible cataloging copy. Additional
effort was required if duplicate records ex-

isted. Catalogers had the option of either

approving member input copy and return-
ing the item to the copy cataloging unit or
upgrading the DLC record if member in-
put copy lacked access points or other sig-
nificant information. OCLC was notified
of the existence of duplicate records in all
cases.

ARL SURVEY

Since Morris Library's catalogers gener-
ally regarded Level 5 records as a nuisance,
we were curious to know what catalogers in
other research libraries thought of them. As
part of a survey on minimal-level catalog-
ing policies distributed during the fall of
1990, the authors asked heads of cataloging
at ninety-nine ARL institutions in the
United States to estimate how many LC in-

process records were encountered monthly,
how they were edited, and whether they
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were viewed as a problem (see appendix A).
Since this study focuses on Level 5 records
used for cataloging in OCLC, we excluded
twenty-two institutions known to be Re-
search Libraries Group (RLG) members.
This left a potential pool of seventy-seven
ARL/OCLC libraries. Fifty-seven (74 per-
cent) of these responded to our survey. One
of the fifty-seven responses was incomplete
and was excluded.
The responses showed that 60 percent of

the OCLC libraries had formal policies on

the creation and use of minimal-level cata-
loging; 50 percent used some form of
minimal-level cataloging themselves.
Eighty-four percent indicated that their li-
braries upgraded minimal or preliminary
records in OCLC; of this subgroup 80 per-
cent reviewed the entire record before-
hand, rather than selectively checking and

modifying fields. Level 5s were upgraded
by 79 percent of the respondents. Notes,
subject headings, and added entries were

the fields added most often to LC prelimi- ^
nary records. The "in process (online)" §
message was usually not deleted by the edit- *

ing library. Sixteen libraries (29 percent)
reported seeing more than fifty Level 5 rec-
ords a month, and several said they encoun-
tered hundreds per month.
Various methods of editing and/or up-

grading preliminary or minimal-level rec-
ords were cited. A few libraries edited the
record without upgrading; twenty-five (45
percent) upgraded in compliance with
OCLC Bibliographic Input Standards,
while fourteen (25 percent) combined or

varied these methods, depending on the na-
ture of the material being cataloged. Pro-
fessional catalogers processed these materi-
als 50 percent of the time. Two percent of
the libraries used paraprofessionals exclu-

sively, while 48 percent used a combination
of both professionals and paraprofes-
sionals, depending on the type of material.
Respondents identified many of the same

drawbacks in these records that our cata-
logers had discovered: they created more

work, especially for higher-level staff; they
resulted in the creation of backlogs and dis-
ruption of the work flow; DLC records
could no longer be considered authoritative
as a matter of course. Some libraries re-

ported that they did not have the time to
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upgrade all the Level 5s they encountered.
Others held items for as long as a year in an-

ticipation of a complete record. Opinions
on Level 5 records were very negative over-
all. Only three respondents commented fa-

vorably on them, expressing the viewpoint
that "something is better than nothing."

CONCLUSIONS

Whatever their contribution to collec-
tion development and resource sharing
might have been, the value of LC in-

process records as sources of cataloging
copy appears to have been negligible,
chiefly because of their duplicative nature
and the special routines needed to handle
them. Their inclusion in a national data-
base subverted the long-held notion that
DLC records could be used with little edit-
ing.

Several observations may be made con-

cerning the sample records that we studied.
We found a preponderance of foreign lan-
guage and foreign imprints had been as-

signed to the lowest cataloging priority, de-
spite LC guidelines that no longer
discriminate in favor of English language
or domestic publications. The substantial

growth in holdings per record during the
test period indicates that research libraries
are likely to acquire—and require catalog-
ing copy for—many items considered by
LC to have low research value and need. If
a particular library cannot afford the time
or staff to upgrade or fully edit Level 5 rec-
ords, the ultimate result will be less access

in an online catalog.
In April 1991 OCLC announced that it

had stopped loading LC in-process mono-

graphic records because of widespread
complaints about their quality and because
of continuing technical difficulties in

matching them with existing member

copy. At that point approximately 171,000
Level 5 monographic records remained in
the database. 1 Since many had multiple
holdings attached, they could not be de-
leted. OCLC expected their number to di-
minish gradually as they were upgraded by
member libraries, merged, or replaced
with more complete LC copy. An experi-
ment designed to foster resource sharing
had foundered because of its incompatibil-
ity with the needs of network members for a
standardized and reliable cataloging
source.
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APPENDIX A. SURVEY ON MINIMAL/PRELIMINARY CATALOGING AT
ARL/OCLC LIRRARIES

Please circle your response to the following questions.
Part I. General Information
1. Does your library have an online catalog? (If no, please stop here and return the

survey.)
la. Does your local system provide keyword title access?

2. Does your library have a formal policy on the creation ofminimal-level catalog-
ing records for your online catalog?

3. Does your library have a formal policy on the use of minimal-level cataloging
records for your online catalog?

4. Does your library contribute minimal-level cataloging records to OCLC?
4a. If yes, check the type of material that receives minimal-level cataloging

(check all that apply). If no, go to question 5.
Theses/dissertations Maps Kits

Archives/manuscripts Microforms
Sound recordings Computer files
Other (please specify)

Part II. Upgrading
5. Do you upgrade minimal- or preliminary-level records in OCLC? (If no, go to

question 8.)
6. Do you upgrade: Level K records?

Level M records?
Level 5 records?
Level 7 records?

7. When you upgrade a minimal- or preliminary-level record, do you review the
entire record or do you check only specific fields?
Entire record Notes Description
Access points other than subject headings
Subject headings Fixed fields

Part III. Preliminary Records

8. Estimate how many Level 5 records you encounter per month:
0-15 16-30 31-50
more than 50

9. If you upgrade or edit Level 5 records, which of the following fields do you add?
(Check all that apply.)
090 092 500 504
6xx 7xx

10. Do you delete any fields on Level 5 records?
11. Do you need more information concerning LC's use of Level 5 cataloging?
Part IV. Editing
12. When copy cataloging with minimal-level cataloging do you:

Fully edit the OCLC record without upgrading?
Upgrade the record in accordance with BIS?
Use the record as is, adding call number and holdings?

13. Who edits the minimal-level record in preparation for the online upgrade?
Paraprofessional
Professional

14. Do you view the increase in the number of minimal-level cataloging records in

bibliographic utilities, such as OCLC, as a problem?
If yes, please comment.

Y N

Y N
Y N

Y N

Y N

Y N

Y N
Y N
Y N
Y N

Y N
Y N

Y N
Y N
Y N

Y N
Y N
Y N

15. Other comments.
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Mainstreaming Data: Challenges to
Libraries

Diane Geraci and Linda Langschied

Libraries are increasingly aware that their role includes providing access to

data in electronic form. Determining the level of service and acquiring the

skills needed to provide effective access are key to integrating data services

with success in any organization, as is having the administrative support to do
so. The proliferation of electronic media, formats, hardware, and software
requires new knowledge bases. Libraries that do not take a leadership role
will forfeit a pivotal position in assisting patrons with accessing the wealth of
information available in electronic form.

For the past several years, U.S. academic
libraries have been anticipating the
inevitable—the receipt of large amounts of
1990 census data in electronic form. State-
ments of why libraries should be involved
in providing access to computer-readable
census data are not new, as this quote from
Rowe and Ryan (1974) illustrates:

Why not just store the tapes at the computer and
let the computer people handle them? By doing
this, the library would be abdicating its role as an

information center. It would deny users the op-
portunity of locating information at the place we
have trained them to look for it, the library. 1

What is new for the 1990s is the compli-
cation of a greater variety of electronic for-
mat, software, hardware, and network de-
cisions to consider.
The growth of involvement by academic

libraries in the realm of computer-readable
data, while slow in coming, has been incre-
mental. Many of the libraries that formerly
eschewed responsibility for providing ser-

vices to computer-readable data are now

facing the issues surrounding data files. The

infusion of CD-ROMs containing numeric
data in libraries as part of the U.S. Federal
Depository Library Program has assisted in

placing a sense of urgency among those re-

ceiving them. The time has come for more
libraries to consider mainstreaming data ser-

vices, while keeping in mind that there is a

wealth of experience from which to draw in

the data library and archive community that
is already well established across the United
States and Canada.

2

WHAT CONSTITUTES DATA, AND
HOW ARE THEY USED?

"Words, Pictures, Numbers, and Sounds:
Priorities for the 1990s" was the theme of
the International Association of Social Sci-
ence Information Services and Technolo-
gy's (IASSIST) 1990 annual meeting and il-
lustrates the breadth of data usage for
research and teaching.

! Data in electronic
form can include public opinion surveys,
hospital-admission records, digital carto-
graphic data, literary works, digital stor-
age of sound bites, video footage, photo-

Diane Geraci is Social Science and Data Librarian, Bartle Library, State University of New York at

Binghamton, and Linda Langschied is Information Services Librarian, Alexander Library, Rutgers
University, New Brunswick, New Jersey.
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graphs, and much more. Computer-
readable data are used routinely in the hu-
manities, social sciences, and sciences.
Libraries cannot afford to neglect them,
but rather need to understand how data are
created and how they are used in order to
respond to new service demands.

Social Data

Computer-readable social data are a prolif-
erating body of information and research
sources, derived from the surveys, censuses,
and administrative records of a multitude
of commercial research groups, govern-
ment agencies, academic institutions, and
private research agencies. The amount of
numeric data produced and available for

secondary data analysis has dramatically
increased and is distributed in a variety of
computer-readable formats. Quantitative
analysis of data is one of the essential meth-

odological approaches used in a variety of
social sciences and related disciplines, in-
eluding anthropology, business, eco-

nomics, education, geography, health-care
fields, history, political science, psychol-
ogy, and sociology.
The scope of data available for secondary

analysis has also grown tremendously.
Common categories of data include eco-

nomic, political, and social attitudes and
behavior patterns; social indicators and

quality of life; business and commerce;

population and housing; education; em-
ployment; aging and life cycle; crime and
criminal justice; and health care and health
facilities. Practically any social phenome-
non that can be measured or counted is fair
game for social-research use.

The use of existing data files to raise and
answer questions that did not occur to the

original researcher is both legitimate and
cost-effective. The wealth of data gathered
in one survey is rarely thoroughly explored
by the principal investigator. Data gath-
ered in another survey may be merged with
administrative records to create a new

compilation of data with more exciting pos-
sibilities for analysis. More students, both
undergraduate and graduate, are being
trained in survey research methodology,
quantitative analysis, and computer liter-
acy. The ability to use a well-documented
collection of data to test new ideas, to ex

plore policy implications, or simply to ex-

tract information not available elsewhere is
no longer restricted to a small group of re-
searchers.
Data in computer-readable form are an

increasingly prevalent phenomenon for
many categories of information collected
by the U.S. federal government as well as
by individual researchers and private agen-
cies. Many requests for information about
government statistics lead to an electronic
source. While all such requests may not re-
quire access to an entire data set or even a

subset for secondary analysis, a particular
question may require the extraction of sev-
eral data elements for an answer. Social-
data collections are sources for research
use, e.g., secondary analysis, and for refer-
ence use, e.g., informational sources.
There are already several well-

established data archives and distributors
of social data. Among the most well-known
archives are the Inter-University Consor-
tium for Political and Social Research
(ICPSR); the Roper Center for Public
Opinion Research; and the Center for Elec-
tronic Records, National Archives and Rec-
ords Administration. There is also a host of
smaller data archives at universities in
North America that house more specialized
collections. Among them are the Henry A.
Murray Research Center of Radcliffe Col-

lege, Louis Harris Data Center at the Insti-
tute for Research in Social Science at the
University of North Carolina at Chapel
Hill, the National Data Archive on Child
Abuse and Neglect at the Cornell Institute
for Social and Economic Research at Cor-
nell University, and the Research Resource
Division for Refugees in the Centre for Im-
migration and Ethno-Cultural Studies at

Carleton University.

Science Data

Computer-readable data in the scientific
community encompass a wide range of re-
sources including chemical and physical
reactions and properties data, engineering
and materials data, geoscience and astro-
nomical data, and life sciences and bio-
sciences data. The quantity of scientific
data has grown significantly within the
last twenty years with the assistance of in-
creasingly sophisticated instruments for
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measurement and computers for storage
and analysis. These advancements allow
more users of science data to rely on data
collected by others rather than to rely solely
on the results of their own experiments and
observations.
The physical and chemical sciences gen-

erate data that are derived from well-
defined repeatable experiments. For in-

stance, high-energy accelerators produce
millions of particle-collision events that
serve as primary research information for

physicists. The geosciences and astronomy
tend to produce observational data, mea-
suring unique events that are not easily re-

peatable.
4 Observational data include

measurements of seismic activity, quanti-
ties of mineral resources, the positions and
movements of astronomical objects, mea-
surements of temperature fluctuations or

groundwater levels, images of geological
features, and a host of other equally dispar-
ate observable items. Still other disciplines,
like the life sciences and biological sciences,
rely on descriptive data that may be non-

numeric, such as descriptions of the chemi-
cal and physical makeup of DNA and RNA
sequences.

Some scientific data products are based
on or grew out of print sources. The
computer-readable versions not only offer
rapid access to data, but enhance possibili-
ties for searching and manipulating. For

example, some electronic products offer
calculational capabilities that allow for
property estimation, extrapolation, and
curve drawing.' 1

Others allow for correlat-
ing and comparing observations in ways
that simply are not feasible with print
sources.

Data sources in the sciences include gov-
ernment agencies, universities, research in-
stitutes, as well as commercial vendors.
Government agencies are particularly rich
resources for archiving and distributing sci-
ence data. The National Oceanographic
and Atmospheric Administration (NOAA),
the National Aeronautics and Space Ad-
ministration (NASA), and the U.S. Geolog-
ical Survey (USGS) are three such major
purveyors. There are also many sources of
commercially available scientific data. Ex-
amples include Satler Spectra, a computer
file of graphic representations of electro

magnetic radiation absorbed or emitted by
molecular or atomic fingerprints, and Pow-
der Diffraction Data, a collection of X ray
or electron-diffraction crystal-structure
data of chemical compositions.' Overall,
the rapidity with which science computer-
readable data files are produced has, so far,
defied attempts to manage them effectively
and to make them more accessible to the

larger scientific community.
Humanities Data

Are data restricted to numbers only? This is

a common conception, but computing hu-
manists have helped to extend the defini-
tion of data. For example, the computer
might allow a researcher to reduce the mel-
odies of Mozart to bits and bytes in order to
compare musical sequences,

s
to analyze

large lexicons for natural language process-
ing,

9
or to analyze the lexical structure of

Shakespeare's sonnets.
10

The most widespread use of data analysis
in humanities research lies in textual analy-
sis. Words as data, a notion that arose with
concordance building of the works of St.
Thomas Aquinas in the late 1940s, has be-
come an increasingly accepted concept by
linguists and literary scholars. Computa-
tional humanists have faced a major obsta-
cle that their counterparts in the social sci-
ences encounter less often: a lack of existing
data files to analyze. With no readily avail-
able corpus of machine-readable texts, hu-
manists often must create their own data
sets for analysis—in itself no small task. In
his 1984 stylo-statistical study of Benjamin
Constant's nineteenth-century French ro-

mantic novel, Adolphe, Professor Robert
Allen reveals that laying the groundwork
for his study took approximately seventeen
years: twelve years to write the programs to
extract data from texts and up to five years
to encode a single text."
Several academic initiatives have been

undertaken to make humanities text files
accessible. Established in 1981, the Ameri-
can and French Research on the Treasury
of the French Language (ARTFL) Project
is a cooperative effort of the Centre Na-
tional de la Recherche Scientifique and the

University of Chicago. The ARTFL data-
base, a collection of nearly two thousand
French-language texts, is available to sub-
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scribers through remote online access. An-
other online system, the Dartmouth Dante
Project, provides a database of more than
six hundred years of commentary on

Dante's Divina Commedia. The Thesaurus
Linguae Graecae Project, based at the Uni-
versity of California, Irvine, reproduced
the entire Greek corpus from Homer

through the sixth century a.d . utilizing
CD-ROM technology.
The Oxford Text Archive at Oxford Uni-

versity was established in 1976 to offer
scholars storage and maintenance of elec-
tronic versions of literary and linguistic
texts and to manage the distribution of
those texts to the scholarly community. In
1991 Princeton and Rutgers universities
created a national center for machine-
readable texts in the humanities to serve as

a central depository to aid researchers in lo-
eating and procuring existing texts and re-

duce needless duplication of data entry and
encoding. Housed at Rutgers, the Center
for Electronic Texts in the Humanities

(CETH) will inventory and catalog existing
machine-readable texts, provide the inven-
tory in an online environment, preserve
and provide access to the data files them-
selves, and compile texts on demand. 12

Another current initiative that promises
to enhance access to machine-readable
texts for humanist scholars further is the
Text Encoding Initiative (TEI), jointly
sponsored by the Association for Com-
puters and the Humanities, the Association
for Computational Linguistics, and the As-
sociation for Literary and Linguistic Com-
puting. The TEI promotes uniform mini-
mal encoding standards for text files."
Encoding standards for texts will greatly
facilitate secondary analysis and wider use
of text files for humanists.

WHY MAINSTREAM DATA?

Whether planning for the information and
research needs of students, social scientists,
scientists, or humanist scholars, libraries
need to begin to consider the status of com-
puter files within their institutions. As
Johnson notes:

• . . computer files have grown in their impor-
tance to research while research libraries and li-
brarians have largely continued to ignore them.

As a consequence, many researchers have be-
come accustomed to circumventing the library
and have devised their own methods for gaining
access to such files through academic depart-
ments and direct contact with producers and
data archives. 14

Libraries must acknowledge and accom-

modate this increasingly important body of
electronic resources in order to continue to

be relevant providers of information in the
future.

Many library users require computer-
readable formats to accomplish what they
need to do. The enhanced capabilities for

manipulation offered by computers and
various software packages provide an in-
centive that is difficult to ignore. Actual
mainstreaming, or integration of

computer-readable data into our tool kit of
information sources, may indeed pose a

challenge. However, we need to evaluate
whether we can afford to disregard many
of the resources that are currently readily
available, such as those listed below.
• Familiar library reference tools—for

example, ERIC—cite computer-readable
files. Should we end the quest there, or
should we be able to provide further access?
• The World Factbook and County and

City Data Book are available on CD-ROM,
diskettes, magnetic tape, and in print.
Should we be able to direct patrons to the

appropriate source for their needs, as well
as assist them in extracting information?
• Print codebooks, i.e., technical docu-

mentation that accompanies computer
data files, are information sources in and of
themselves. For example, a codebook may
include frequencies of responses to survey
questions and can serve as a model for con-

structing survey questionnaires. How can

we integrate these valuable sources into a

typical reference service?
• The U.S. federal government has

moved to distribution of some government
data in electronic form only, for example
the U.S. Imports of Merchandise and U.S.

Exports ofMerchandise, and large portions
of the 1990 decennial census. How do we

integrate access to these resources into our

current services?
• Many humanities texts are already

available in electronic form, for example,
the King James version of the Bible. Should
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we at least be able to identify electronic
texts, if not acquire them, and direct users
in their use?
• Many science print-based resources

have moved to electronic format—for ex-

ample, the Environmental Protection

Agency's Toxic Release Inventory , for-

merly available on microfiche. Can we di-
rect researchers to make use of the ex-

panded capabilities of these electronic

products?
CHALLENGES LIBRARIES FACE

The sheer quantity of computer-readable
data in the social sciences, sciences, and hu-
manities that is being produced, distrib-
uted, and archived for use by others has

grown exponentially in the last decade.
How libraries choose to incorporate data
services into their daily routines and coor-

dinate these services with others on campus
are complex issues. Many of the challenges
are still before us. We must clearly define
our role and the services we intend to pro-
vide and acquire the skills we need to inte-

grate data services effectively into our orga-
nizations.

Defining Ourselves and Our Services

For the uninitiated library, the question
"Where do we even start?" is a real and sig-
nificant one. There is no one model for data
services that will work equally well for all
organizations, and most organizations will
rely on more than one unit to provide a full
range of services.'

1 Libraries must evaluate
their own services, organization, and capa-
bilities, as well as those of their parent orga-
nizations, to begin to address the question.
Although local conditions and historical

developments may have determined and
shaped the current role of the library, these
need not dictate future roles. Libraries can

build new linkages to existing services on

campus and determine what new roles the
library can assume to improve or establish
access to data sources. Bringing data into
the mainstream of information services on

campus should be a task central to the li-
brary's mission, although it may ultimately
share the actual responsibility for provid-
ing data services with other units on cam-

pus. Because the library serves all constitu

encies on campus and because its mission

explicitly includes providing access to in-

formation, the library is a logical and ap-
propriate unit to coordinate service for ac-
cess to data resources.

Since no one organizational paradigm
will suit all situations, service levels must be
determined within the institutional frame-
work. Jim Jacobs, data services librarian at

the University of California at San Diego,
has proposed a range of services that an ac-

ademic library might offer, depending on

local circumstances. He makes three note-

worthy assertions: (1) most libraries can

provide some kind of data service without

providing complete service for all conceiv-
able combinations of users and electronic

products, (2) libraries should attempt to
deal with these data sources in some way,
and (3) it may not be necessary or prudent
for the library to provide full service for
data on its own. Jacobs provides four

ranges of services to assist those interested
in determining the appropriate level of ser-
vice for their institution. They are (1) levels
of data services, (2) levels of library data

services, (3) levels of reference service for
data files, and (4) levels of computing ser-

vices.
16 While the levels are not meant to be

prescriptive, they illuminate many of the

points that need to be considered when li-
braries are assessing their own role in pro-
viding data services.
Libraries should establish a written ser-

vice plan that outlines the services to be

provided and indicates which units within
the library and the larger campus commu-
nity will provide them. Units that might
participate in the provision of services and
contribute to such a service plan include the
computer center, a data archive, a statisti-
cal consulting service, a research institute,
and various academic departments. Ad-
ministrative delineation of which units are

responsible for which services removes am-

biguity for both staff and users and fosters

cooperation and communication among
campus units that may not report through
the same administrative channels. In addi-
tion, a written service plan helps avoid
problems that might otherwise arise when
individuals who informally agree to be re-

sponsible for services later move to new po-
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sitions. Finally, a service plan alleviates the
duplication of services among different
units that campus budgets simply cannot

support.
In addition to outlining the library's role

within the campus community, the inter-
nal operations of the library must be evalu-
ated with regard to data-service provision.
A careful assessment of current library ser-

vices is crucial as data services will cut
across traditional library departments such
as reference, collection development, cata-
loging, acquisitions, government docu-
ments, and online services. These services
also may span branch library units such as

undergraduate and graduate libraries, hu-
manities and social science libraries, and
even medical and science libraries. Bring-
ing data service into the mainstream neces-

sarily entails the involvement of many li-
brary personnel, and their efforts should be
well planned and implemented in a con-

certed manner.

Expanding Our Knowledge Bases

Information skills, computing skills, and
knowledge of research methodologies
come together to provide data services for
humanities, social science, and science

computer files. Many library and infor-
mation skills are transferable to servicing
computer-readable data. These include
cataloging, reference interviewing, online
searching, acquisitions, personnel man-
agement, fiscal management, and collec-
tion development and management. Sub-
ject specialists may bring their knowledge
of the research methodologies used in their
fields to bear in collecting data and in as-

sisting researchers in utilizing them.
Other skills, particularly computing skills,
may need to be developed. Gaining new

skills through self-training, continuing-
education courses, locally offered com-

puting classes or discipline-specific meth-
odology courses, and membership in

appropriate professional organizations
will be necessary to keep abreast of these
new technologies and new service de-
mands. 1 '

Notions that computing skills are the do-
main of the library systems staff or comput-
ing center staff impede the development of

library data services as well as many of the
other services libraries provide. The divi-
sion between "library skills" and "comput-
ing skills" has become less distinct.
The complexities of technical issues in-

volved in servicing data may, however,
pose the greatest difficulty in fully integrat-
ing data services into the library environ-
ment. It is no coincidence that in the pre-
vious three decades, most data-service
operations for social scientists were estab-
lished outside of libraries. 18 The medium it-
self has been a stumbling block for many li-
braries because "the computer file, a

dynamic medium . . . does not mesh neatly
with existing library collections, structure,
routine, and services."

19

Unfortunately, neither users nor data-
support staff benefit from isolating
computer-readable data from similar re-

sources that reside in the library.
In order to offer data services, librarians

will need to be familiar with the attendant
issues related to hardware, operating sys-
terns, applications software, networking,
data format, and the variety of computing
environments that exist on campus—
whether mainframe, microcomputer, or
workstation based. While technical config-
urations will vary from place to place, it is
likely that librarians providing service to
data will need to be conversant with a

broad variety of technologies as equip-
ment, storage media, and software prolif-
erate. Even if librarians do not provide di-
rect technical assistance with accessing
data, they will need to be aware of different
computing environments and the technical
requirements of data products in order to
accommodate user needs and to carry out

reference, referral, and collections services.
Recently, we find data produced in vari-

ous formats and distributed in a wide vari-
ety of media—e.g., paper, microfiche,
diskette, CD-ROM, magnetic tape or car-

tridge, and online via telecommunication
links and via newer high-speed networks,
such as the Internet. Understanding the in-
terrelationship among varying electronic-
distribution media; technical modes in
which data are written, such as ASCII and
EBCDIC; and technical formats such as

card image, logical record length, and
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software-specific formats like dBase or

SAS, is necessary for providing responsible
services to data.

Perhaps the most significant new impetus
for involving libraries in data services is the
U.S. Government Printing Office's distribu-
tion of numeric data on CD-ROM through
the Depository Library Program. CD-
ROM-based data hold the promise to fill a

gap between static print sources and the
more difficult-to-use magnetic tape and
may well stimulate a new data-user clien-
tele. Data available in a nonmainframe en-

vironment, bundled with user interface soft-
ware, may open avenues of access to users

unable to master the complexities associated
with mainframe technology on campus: the
need for a computer account, the necessity
of learning job control language (JCL), and
a statistical software package like SAS or

SPSS-X. These tasks are especially daunting
for the occasional or one-time user. How-
ever, the medium has limitations. Extract-
ing data from CD-ROMs can be very slow.
Many microcomputers cannot easily handle
the large numeric data sets that are issued on
CD-ROM. Librarians must be able to assess

the user's needs, with an understanding of
the issues of data, hardware, and software,
in order to make referral not only to the cor-
rect data, but to data in the appropriate me-
dium and format.
For librarians to neglect the greatly ex-

panded retrieval capabilities of electronic
versions of data will surely do a great disser-
vice to many library patrons. Would we,
for example, direct a researcher wanting to
study word occurrence in Shakespeare's
writings to the print versions of his works
and suggest taking a manual count? Are we
savvy enough in data issues even to conduct
an appropriate reference interview, recog-
nizing a couched request for numeric data
and referring the patron to a computer file
when appropriate, rather than a print sta-
tistical source? Are we prepared to direct a
patron looking for changing land-use pat-
terns in Southern California to satellite-
imagery data, even though we may not
house the collections locally?
The varying sources and formats of data

create complexities for collection develop-
ment and reference services and, indeed,
for all related library services. Library ad

ministrative support and understanding
are the crucial links in establishing the ap-
propriate structure for data service and in

determining the level of service on which
an appropriate training schedule should be
based. In an overview of training issues for

computer files, Chiang outlines the specific
skills and expertise needed to perform vari-
ous tasks and provide specialized services.
She concludes by indicating that libraries
must train librarians to offer access to com-

puter files, "Indeed, they will have to."
20

CONCLUSION

In 1977, Ferguson noted a number of unre-
solved problems concerning the involve-
ment of libraries with data files:

Will there be a reference librarian who is a spe-
cialist in data files . . . ? If there is a data services

librarian, what percentage of time can reasona-

bly be allowed to data file activities and for other
reference activities such as collection develop-
ment and general reference service? . . . How
can some of the knowledge of the data services li-
brarian be passed on to other librarians so that
the service frontier is broader and the service de-

pends less on a single person? ... If a librarian
works extensively with a computer center staff,
does this create an image of a "marginal" person
who is neither a programmer accepted by com-

puting specialists or a librarian accepted by fel-
low librarians?21

Nearly a decade later, Ferguson's ques-
tions remain pertinent. How libraries will
define their roles as providers of data ser-

vices may still, for many, be in question;
however, that libraries must provide some

level of data service should no longer be in
dispute.
Libraries are, in fact, in a pivotal posi-

tion to provide or coordinate the wide vari-
ety of information and research services
data users require. The resources of the aca-
demic library itself—a team of experienced
reference personnel, reference and govern-
ment documents collections, subscriptions
to various online services, collection devel-
opment and management professionals—
all compose an excellent infrastructure for
the provision of information services. The
decision to extend existing services to data
in computer-readable formats is not with-
out challenges, but neither is it without
precedent. The library is typically better



Mainstrearning Data I Geraci and Langschied 17

equipped to provide user services than
many other units on campus. Many tradi-
tional librarian skills are transferable ones

in the data arena. Most important, libraries
are service oriented, dedicated to providing

access to and organizing information in all
of its myriad forms. Librarians need to de-
fine clearly the appropriate level of service
and acquire the necessary skills to bring
data services into the mainstream.
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Cleanup and Deduplication of an
International Bibliographic Database

Stephen R. Toney

A two-year project to improve the quality of a major bibliographic database
resulted in corrections to 2.1 million data fields and removal of 8.2 percent of
the records. Queries now retrieve 20 percent more hits than the same queries
did before the project began, despite removal ofduplicate records. The litera-
ture of duplicate removal is discussed, with emphasis on the trade-offs be-
tween human and computer methods.

INTRODUCTION
Description of Database
The Conservation Information Network

(Network) was created by an international
collaborative effort managed by the Getty
Conservation Institute, an entity of the J.
Paul Getty Trust. The Network consists of
an electronic messaging service and access

to the following three databases:
• The bibliographic database (BCIN),

consisting of references to international
conservation literature; all records contain
abstracts
• The materials database, containing

records on products relevant to conserva-
tion practice
• The product/supplier directory, con-

taining names and addresses of manufac-
turers and suppliers of materials used in
conservation
The institutions contributing data rec-

ords are the following:
• Canadian Conservation Institute

(CCI)
• Smithsonian Institution's Conserva-

tion Analytical Laboratory (CAL)
• Getty Conservation Institute (GCI)
• International Centre for the Study of

the Preservation and the Restoration of
Cultural Property (ICCROM)
• International Council on Monuments

and Sites (ICOMOS)
• International Council of Museums

(ICOM)
Approximately four hundred institutions

around the world use the Network regu-
larly to improve their conservation of cul-
tural property, especially art, archaeologi-
cal sites, buildings, and museum

collections.
The Network is resident on a Control

Data Corporation (CDC) mainframe man-
aged by the Canadian Heritage Informa-
tion Network (CHIN), a government in-
stallation in Ottawa.
BCIN contained about 140,000 biblio-

graphic records when this project began. Be-
cause BCIN was initially formed through
the machine conversion of diverse files from
the participants, numerous anomalies, er-
rors, and duplicate records resulted. Fur-
thermore, differences in cataloging stan-
dards between countries and over time led to
variations in style (capitalization, punctua-
tion, etc.). These factors contributed to the
need for cleanup and deduplication.
BCIN contains all of the normal data

Stephen R. Toney is President, Systems Planning, Las Vegas, Nevada.
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used for identifying and describing biblio-
graphic records, except that LCCNs are ab-
sent, and ISBNs, ISSNs, and CODENs are

rare. BCIN is not in a MABC format but is
stored using Information Dimension's BA-
SIS database management system. Maxi-
mum possible record length is 15,000 bytes,
although the longest record is 5,254. The
shortest is 82 bytes; the mean length is 973
bytes.
Purpose of Project
The purpose of the cleanup and dedupli-

cation project was threefold:
1. To locate and correct data errors au-

tomatically, using computer programs
2. To flag records with data errors that

the programs could detect but could not
correct

3. To identify for human review records
likely to be duplicates
During the summer of 1989, the author

conducted a study of how these goals could
be accomplished. Programs to implement
the findings of the feasibility study were

written during the winter of 1990 and were
run against the database during April
1990-March 1991.

Basic Procedure

An early decision was made to perform
as much of the cleanup and deduplication
as possible on PCs, with the assumption
that this would be more expeditious than
developing programs to run on the CDC
mainframe in Ottawa. In fact, it turned
out that the entire project was done on PCs.
However, the required time would have

been too great and disk space (for work
files) too large to process the 140-megabyte
database in one batch. Each record re-

quired about two seconds of processing just
for cleanup, and the time to match records
approximately squares as the number of
records doubles. Therefore, records were

copied from the mainframe onto diskettes
in pools of about five thousand records and
sent from Ottawa to Systems Planning in
Northern California. After cleanup and
duplicate matching, the sets of matched
duplicates were sent to GCI in Southern
California, where the editors decided
which sets were true duplicates. The results

were sent back to Systems Planning for
merging, after which the complete file was

sent to CHIN for uploading to the online
file, replacing the earlier versions of the
records. Because of the size of the data sets,
Federal Express was used for all transfers.
The remainder of this paper reports on

the cleanup and deduplication work in de-
tail.

CLEANUP
Error Types

During the feasibility study for this proj-
ect, three error types were defined:

1. Type 1 errors are those that a com-

puter program can recognize and correct.
For example, diacritical marks in five styles
that have to be made uniform are type 1 er-

rors; other type 1 errors are missing or in-
correct punctuation, alphabetic data in nu-

meric fields, and data in incorrect fields.
2. Type 2 errors are those that a pro-

gram can recognize but a human being
must correct; the corrections may or may
not require the human editor to have the
source document in hand. A common ex-

ample is a missing mandatory field.
3. Type 3 errors are those that a pro-

gram can neither recognize nor correct,
such as a title incorrectly cited. These were
not much studied, since the focus of this

project was machine correction.
The programs were designed to correct

type 1 errors and to put messages in records
with type 2 errors.
At the outset of program development,

sixty-five classes of errors of types 1 and 2
were identified. By the time the runs were

finished, this number doubled as data-

management staff discovered additional
classes of errors during regular database
maintenance activities.

Results of Cleanup
More than 2.1 million fields were re-

placed by the programs to correct type 1 er-

rors, for an average of about 18 fields per
record. In addition, 49 percent of the rec-

ords were found to contain type 2 errors

and were flagged for later human correc-

tion. These programs have made a large
difference in the quality of BCIN. Not only
has the appearance of the file been im-
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proved, but corrections to indexed fields
mean that retrieval has improved. An in-
formal study showed that queries now re-

trieve 20 percent more hits than the same

queries did before the project began, de-
spite removal of duplicate records.

REMOVAL OF DUPLICATE
RECORDS

Discussion of Deduplication Theory and
Literature Review

The planning for any deduplication proj-
ect must address the following topics:

1. The goal of duplicate checking
2. The question of whether a computer

or an editor determines which records are

duplicates
3. The processing algorithm
4. The selection of fields to use for dupli-

cate checking
5. The preparation of the match keys
6. The determination of what is consid-

ered a duplicate
7. The question of what to do with du-

plicates once identified
8. The need for testing
Each of these topics is discussed below.

The Goal of Duplicate Checking
It is important to realize that no dedupli-

cation project can entirely eliminate dupli-
cates without the risk of also eliminating
valid records. A balance must be found be-
tween a method that is too loose and one

that is too tight. One cannot always distin-
guish between errors and legitimate differ-
ences in cataloging practices.
The literature suggests that there are two

basic approaches to duplicate checking, de-
pending on the project goals. One ap-
proach, which I call the loose method, seeks
to match records for human review; since
the reviewers will be making the final de-
termination, more rather than fewer
matches are desired, and thus records with
a lower degree of similarity will be
matched. The tight method is for projects
in which human review is impossible; rec-
ords must match very closely because they
will be merged automatically.
Generally, the loose method either uses a

few fields in the comparison of records or
uses more fields but requires only a few of

them to match. The tight method generally
uses more fields and requires a high degree
of matching.
Should the Computer Remove the
Duplicates?

Because of the many uncertainties in cat-
aloging theory and practice, it is impossible
to design a deduplication algorithm that
will remove all the duplicates without re-
moving some legitimate records. Since hu-
man beings are far better at perceiving pat-
terns and nuances than computers, and
computers are better at comparing large
numbers of records to suggest possible du-
plicates, a strategy should be used that
builds on these different abilities.

The Processing Algorithm
A two-pass matching process conserves

computer time.' The first pass inspects the
entire database and groups records into

"pools" that have some possibility of being
duplicates. The second pass examines each
pool with a more precise algorithm to find
duplicates. The advantage of this two-pass
process is that it saves the computer's hav-
ing to examine minutely each record

against all others. Since the precise al-
gorithm is used on only a few hundred or a

few thousand records at a time, the system
is less burdened. The comparison may even
be able to take place in memory.
The fields used to form the pools are re-

lated to, but may be different from, the
fields used for the final duplicate checking.
These fields can be determined only by
studying the file.

Selection of Fields to Use for Duplicate
Checking
Like the fields used to build the pools, the

fields used for duplicate checking can be
determined only by studying the file. It is
not a matter of choosing just fields, but pos-
sibly parts of fields (first and last words of
titles, for example).
The fields used in previous work have

varied widely (see table 1). In general, the
literature is divided between using few
data elements with human review

12 and us-

ing many to avoid the need for human re-

view.
35
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Preparation of the Match Keys
Most databases contain a variety of data

errors and/or inconsistencies that can affect
duplicate checking. Errors range from ty-
pos to fields entirely missing. Inconsisten-
cies usually result from the differing judg-
ment or standards of the catalogers. The
errors and inconsistencies must be elimi-
nated as much as possible to get the best du-
plicate matching.
Therefore it is standard practice to per-

form duplicate matching using match
keys—normalized strings built from the
fields chosen for deduplicating the file. The
normalization usually eliminates spacing,
punctuation, special characters, and diacrit-
icals and converts all letters to uppercase.
Further considerations in this area con-

cern ways to reduce the effects of minor ty-
pos, missing articles, and slight variations
in wording. Some of these techniques are

truncation, keywording, hashing,
1

finding
the Hamming distance between Harri-
soned strings, Hamming and Harrisson-

ing, soundex and similar techniques,
3' 4 ' 6 '

and the Universal Standard Book Code
(USBC). 8 ' 6 The choice of which to use de-
pends on the file; there are no universal
rules. The USBC as described by Goyal
particularly seems to depend on clean data,
especially on a clean title. Yannakoudakis
et al. report on experiments with the USBC
in matching records from various sources.

What Is Considered a DuplicateP
When the machine is matching dupli-

cates, what is its definition of duplicate to
be? If a slightly different pagination exists
in two records with the same author, article
title, journal title, and year, it is likely that
one pagination is a mistake, and the editor
should be shown the match. However, in
the same case, if the article titles are differ-
ent, then maybe the author wrote two dif-
ferent articles in the same year for the same

journal—the likelihood of duplication here
is much smaller. Considerations such as

these can be used to assign weights to each
field used for matching.
The resulting scores for a pair of records

are then compared against threshold values
to determine whether to consider the pair
duplicates.

What to Do with Duplicates Once
Identified
There are three basic choices for merging

records determined to be duplicates:
1. One record is chosen as the master

record and the others are deleted.
2. All records are kept but clustered

with a master record.
3. One record is chosen as the master

record and variant fields from the dupli-
cates are added to the master.

Apart from number 2, which may be dif-
ficult to implement in some systems, the de-
cision is a matter of policy.
The Need for Testing
The need for testing in designing a dupli-

cation project cannot be overemphasized.
Different techniques work for different
databases. Normally this is an iterative pro-
cess: a method is proposed and tested on a

sample of records from the main database;
the results of the test suggest modifications
to the method. This cycle is repeated until
an acceptable level of success is achieved.

Deduplicating BCIN
The task of identifying duplicate records

in BCIN was shaped by the following con-

siderations:
• Because BCIN was initially formed by

merging databases from contributors who
did not use a single cataloging standard
such as AACR2, BCIN has a low uniformity
even when compared with other union cat-
alog projects. Although the cleanup was

performed before duplicate matching in or-
der to increase uniformity as much as possi-
ble, the fact remains that differences in cat-
aloging standards generally result in type 3
errors (those a program cannot detect).
• BCIN contains catalog records for seri-

als, serial analytics (articles), monographs,
monograph analytics (chapters), unpub-
lished reports, and audiovisual material.
The programs had to find duplicates
among all of these but serials (the subject of
a separate GCI project). Because of varia-
tions in cataloging, records for these mate-
rial types could not be processed separately
but had to be compared against one an-

other.
• In a specialized database like BCIN,
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certain authors, title words, journal titles,
and conference names occur with high fre-

quency. With missing volume or issue num-
bers, missing pagination, and incorrectly
formatted dates, it is often impossible for
the programs to distinguish true duplica-
tion from coincidental similarity.
• Processing on a PC was mandated to

reduce the work load on CHIN.
These considerations resulted in a deci-

sion to have the computer identify potential
duplicates, but to leave the final decision
about duplicates to human editors. Thus
this project is an example of the loose
method.
The decision to perform duplicate

matching on IBM-compatible PCs man-

dated a pooling method, although regard-
less of equipment it may have been infeasi-
ble to compare 140,000 records with one

another; this would have required ten bil-
lion comparisons.
The database was divided into twenty-

three pools of about five thousand records
each. Records were assigned to pools based
on the date of publication, since that field
was found to be the most accurate and uni-
form among those useful for deduplication.
However, choosing that pooling method
meant that if a record had a missing or in-
correct data field, the record would not be
included in the comparisons with other rec-
ords for that bibliographic item. To com-

pensate for this, after the entire database is
deduplicated, new pools will be created
based on the author fields, and the data-
base will be deduplicated again.
Work Flow

Each pool was created only when
needed. This required only a small part of
the database to be frozen at any time. Each
pool was created by CHIN using normal
BASIS database commands and sent on
diskettes to Systems Planning. Systems
Planning then ran the cleanup program
(Record Validation) and the programs to
match duplicates (key generation, key
matching, and chain building).
The matching of records for duplicates

was done by means of a match key. Each
record had a 120-byte match key created
for it, with fixed-length segments based on

data in the record. These match keys were
then compared against all other match keys
in the same pool to identify possible sets of

duplicates.
The results of the matching operation

were sent to GCI for removal of duplicates.
Human editors compared the matched rec-

ords and made the final decisions.
If there were only two records in a set of

possible duplicates, they were compared
using a display program (View/Edit) writ-
ten for this project; View/Edit allowed the
editors to view pairs of records with their
common fields displayed in pairs so the rec-
ords appeared to be shuffled together. Each
record was displayed in a distinctive color
to make identification easy. The editors
could choose the master record of the pair
into which the other would be merged if

they were true duplicates; editors could
also indicate field substitutions if fields in

the master record were less preferable than
in the other. As many as fifty pairs of rec-
ords per hour could be reviewed with this

program, which also supported text editing
of the merged record.
If there were more than two records in

the set of possible duplicates (as many as

fifty existed in some sets), the editors

printed out the records in each set to com-

pare. They keyed their decisions into a file

using simple codes to control the merging of
the sets.
The results of deduplication were re-

turned to Systems Planning, which merged
and reformulated the pool and sent it to

CHIN on diskettes for loading. Since BCIN
is a union list, all site-specific holdings data
were merged into the master records.
The Chain-Building program deserves a

special note. (This was the program that as-
sembled sets of possible duplicates prior to
editorial review.) The reason for assem-

bling sets may be illustrated by the follow-
ing example. If record A is similar to B, and
B to C, and C to D and E, and D to F, and E
to G, the editor needs to see all seven of
these records together, even though records
A and G may have little in common. Since
these records are all those with similar
data, by logic this also means that a record
cannot appear in more than one set. Thus
the chain-building program examined the
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pairs of record numbers output by the key-
matching program and linked together all
pairs with similar data.

Choice of Fields

A review of earlier studies resulted in this
compilation of fields used for deduplica-
tion:
Author

Bibliographic level
CODEN

Country of publication
Date
Edition
ISBN issue number
Journal title
Language
LCCN

Length of title
Literature form
Pagination
Patent number
Place of publication
Publisher
Becord type
Report number
Reproduction type
Series title
SuDocs number
Title
Volume number

For BCIN deduplication, it was consid-
ered important to find fields with the fol-

lowing characteristics:
1. Frequency. There is no point in using

a field that only a few records contain. This
ruled out (from the list above) CODEN,
country of publication, edition, ISBN, lan-
guage, patent number, place of publica-
tion, and report number. Record type was

of no value because all the records were of
the same type.

2. Consistency. If the data in the field
are inconsistent, they provide a less certain
means for matching. Machine approaches
to reducing inconsistency can be used, but
some kinds of inconsistency can be resolved
only by people. For BCIN, the following
fields would have required human correc-

tion and thus were ruled out: literature
form and publisher. Length of title was not
used for the same reason.

3. Simplicity of programming and proc-
essing. Simplicity of programming argued
for having all records use the same fields,
rather than choosing fields based on biblio-
graphic level or format (although of course
not all records contained all fields). This
ideal would have been dropped if too re-

strictive. Processing simplicity was

achieved by using fields requiring little
processing. Author and title are not such
fields but of course were mandatory for de-
duplication. In general, short fields and nu-
meric fields were preferred.
The publisher field—even had it been

uniform—was not considered useful be-
cause if two monographs match on author,
title, and year, they are probably either (1)
true duplicates and have the same pub-
lisher or (2) in a monographic series so the

publisher will not help discriminate be-
tween them. (The volume number was not
reliable enough to distinguish between
these two cases.)
In the end, the special characteristics of

BCIN mandated that the fields used were:

Bibliographic level (monograph or ana-

lytic)
Personal or corporate author
Analytic title (title of article or chapter)
Title of main work (monograph or serial)
Series title
Date of publication
Volume number
Issue number

Pagination

Algorithm Development and Testing
Part of the feasibility study was a litera-

ture survey and study of a 1 percent sample
of the database to determine the best way to

identify duplicate records and what errors
would interfere with identification. The

proposed method was then tested by writ-
ing a program and running through it

about four thousand BCIN records in sev-

eral groups known to be problematic; these
tests indicated slight improvements to the

algorithm.
In processing fields for inclusion into the

match keys, the rule was to try the simplest
approach until it proved not to work in test-

ing. The data were converted to normal-
ized truncated keywords, but the more
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complex techniques such as Harrisoning
were felt to apply only to minor variations
in cataloging; the larger variations in BCIN
would be overcome only by using a lower
threshold.

Duplicate-Matching Algorithm
Pools. The initial step of extracting a

pool of records for processing was based on
the year of publication, which in BCIN was

the most reliable data element. The date-

of-publication field was used if it existed. If
not, a second field, called the date of issue,
was used. In either case, only the last two
bytes of the year were taken. If the field
contained no numerics, the record was put
into a catchall pool that was processed last.
When the pool was processed, each rec-

ord had a fixed-length match key created
for it from the fields discussed above.
Each field went into its own fixed-length

segment. Data were left-justified within
each segment. Segments were separated by
a blank space for readability during testing.
If a field was missing from a record,

blanks were put into its segment of the
match key.
Record Number. The record number (a

one- to six-byte number) was put into a six-

byte segment of the match key for control
purposes.
Volume and Issue Numbers. For each of

these, up to four bytes were taken, starting
with the first numeric character and ending
with the first space or comma after the nu-

merics. Leading zeros were deleted. These
data occupied four-byte segments. If there
were no numerics, four blanks were added
to the match key.
Bibliographic Level. The first character

of the field (either M for "monographic" or
A for "analytic") was taken and made up-
percase.

Titles. The analytic title (if any), the ti-
tie of the main work (monograph or serial),
and the series title (if any) were all used in
matching records. The first three signifi-
cant words of each title field were each
placed in an eight-byte segment, for a total
of nine segments. Each of the three fields
was processed as follows:

1. The following punctuation was re-

moved:
.,-

= '"()[];:/<>!
2. Any @ and * and the character fol

lowing were removed (these were font

codes).
3. The title was converted to all upper-

case.

4. The following stopwords were re-

moved: &, A, ABOUT, AN, AND, AS, AT,
AU, BUT, BY, D, DA, DANS, DAS, DE,
DEN, DER, DES, DI, DIE, DU, EL, EN,
ET, FOR, FROM, IN, L, LA, LE, LES,
LOS, MIT, OF, ON, OR, POUR, S, SUR,
THE, TO, V, VAN, VON, WITH, Y.

5. Diacritical marks were removed.
6. The first three words remaining were

moved into the match key. If there was only
one or two words, blank segments were

added.
Authors. If both personal and corporate

authors existed, the personal author was

used. The personal author was processed as

follows:
1. All spaces were removed.
2. The field was converted to all upper-

case.

3. The field up to the comma was con-

sidered the surname. It had all punctuation
removed (using the same list as for titles).

4. If the surname began with MAC, the
A was removed.
5. If the surname was not ANON

(anonymous), the first eleven bytes were

added to the match key.
6. If the name was ANON, eleven

blanks were added to the match key.
In earlier tests, the personal author's first

initial was added as a twelfth byte, but this
was later found to add nothing and occa-

sionally prevented a valid match.
The corporate author was processed as

follows:
1. All punctuation and font codes were

removed (using the same lists as for titles).
2. The field was converted to all upper-

case.

3. The first space was found. Up to

eleven bytes of the first non-stopword
(same list as for titles) were taken and
added to the match key.
Pagination. The pagination field was

valid only for analytics. Monograph pagi-
nation was in the collation field, which in
BCIN was too erratic to permit extraction
of a page number. The pagination field was

truncated at the first hyphen, if any; then
the field was processed just as the volume
and issue number fields.
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Matching Process. Each record in the

pool had its match key compared against all
other match keys in the pool. Matching was
done on a segment-by-segment basis, so

that it was known which segments matched
and which didn't. Generally, each segment
was compared against the corresponding
segment in the other match key, but titles
were treated differently. If both records
were analytics, only the analytic titles were
compared. If both were monographs, only
the main titles were compared. If the two
records were not of the same level, then the
analytic, main, and series titles were com-

pared against all three of those titles in the
other match key. This was to catch cases

where the same work had been cataloged
twice, once as an analytic and once as a

monograph, or once as a monograph and
once as a monographic series. Scores were

kept of the segments matched and com-

pared against thresholds (described be-

low).
The number of match-key comparisons

required to compare n records is

(n - 1) + (n - 2) + (n - 3) + ... + 1
or

(n
2

- n)l2
For 5,000 records, the typical pool size,

this amounts to 12,497,500 pairs of match
keys to compare. When it is considered that
there are up to thirty-two segment matches
per pair, the true processing load becomes
evident. A typical matching run of this size
took four hours on a 386/25 computer. This
computer had a 19ms ESDI cached hard
disk; however, the process is CPU-bound,
not I/O-bound. The generation of 5,000
match keys took less than ten minutes, the
chain building about an hour.
Although time-consuming, this segment-

by-segment and record-by-record match-
ing was considered necessary for BCIN.
The method of sorting match keys discussed
by Giles et al. 3 4

is a faster alternative but re-
quires a higher degree of data reliability.
Although the pooling used for BCIN de-

pends on an accurate date field, the other
fields need not be so accurate.

Thresholds
It can be seen from the list of fields used

for BCIN matching that four fields are pri-
marily alphabetic in nature (the author
field and the three title fields); further

more, since three words were taken from
each of three title fields, there was a total of
ten segments of the match key that were

primarily alphabetic. Four other fields
were primarily numeric (volume number,
issue number, pagination, and date); the
bibliographic level (being one letter) was

included in the numeric fields for conve-
nience because of its simplicity.
Thus it can be seen that two identical

records would match on ten alphabetic seg-
ments and five numeric segments. This
score would be represented by 10,5.
Experiments were performed to deter-

mine how many fields had to match to con-
sider a pair of records duplicates. Too low a

threshold and the editors had to examine
false matches; too high a threshold would
mean missing duplicates.
The thresholds used changed during the

project. At first, if both records were ana-

lytics, the threshold was 4,3 but in all other
cases the threshold was 4,2 (this was be-
cause analytics contribute to more numeric
fields). For later pools, the threshold was

3,2 if both records were either analytics or
monographs, and 4,2 if they were of differ-
ent types.
At thresholds just one point lower (either

alphabetic or numeric), the sets of potential
duplicates were double the size, and nearly
all the increases were false matches.

Because all potential duplicates were to be
reviewed by human editors, there was no at-
tempt to rankmatches by score. In fact, once
the threshold was reached by a pair of rec-
ords, no further comparison was done.
The lowness of these thresholds com-

pared with a perfect score of 10,5 is an indi-
cation of the inconsistency of the data and
the reason that automatic deduplication
was not feasible.

RESULTS OF DUPLICATE REMOVAL

It is difficult to describe the percentage
of potential duplicates that the editors con-
sidered true duplicates. A very high per-

centage of the chains contained duplicates.
However, because some potential dupli-
cates were in long chains, only 20 percent of
the records sent to the editors were dupli-
cates. In all, 8.24 percent of the records in

the database were merged and removed by
this process (another 13 percent were par-
tial records merged by an earlier project).
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CONCLUSIONS

Several lessons from the BCIN project
are worth noting. First, no database is so

inconsistent that a procedure cannot be de-
signed to improve it, such as the correction
of 2.1 million fields in BCIN.
In addition to the errors corrected by the

programs, 59,373 records had type 2 errors

(those the computer could detect but not

correct); these records were flagged for
later correction. In addition, there were of
course type 3 errors the computer could not
even detect. Thus another lesson is that pro-
grams are clearly not a complete solution to
the problems of cleaning up databases.
Third, an inconsistent database requires

human editors to determine which records
are duplicates. Although this is costly, this
project bore out Onorato and Bianchi's
contention that automatic duplicate re-

moval would be so complex as to be even

more costly than human review.
10

The addition to each BCIN record of its
pool number and date of processing pro

vided an audit trail of great value when

programming errors or additional cleanup
requirements were noted. Furthermore,
each duplicate record merged was noted in
its master record by number and date. Both
these ideas are recommended.
Finally, never underestimate the time it

takes for a project of this kind. Although at

the end one pool per week was being proc-
essed, the first pool took months, and sev-

eral were processed before smoothness was
obtained.
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Network-Based Electronic Serials

Charles W. Bailey, Jr.

New forms ofscholarly communication are evolving on international computer
networks such as BITNET and Internet. Scholars are exchanging information
on a daily basis via computer conferences, personal e-mail, and file transfers.
Electronic serials are being distributed on networks, often at no charge to the
subscriber. Electronic newsletters provide timely information about current
topics of interest. Electronic journals, which are often refereed, provide schol-
arly articles, columns, and reviews. Utilizing computer networks, scholars have
become electronic publishers, creating an alternative publication system. Elec-
tronic serials hold great promise, but a variety of problems currently limit their
effectiveness. Given the serials pricing crisis, librarians should encourage the
development of network-based electronic serials.

Librarians have been hearing about elec-
tronic serials for a long time. There are a

growing number of full-text serials on data-
base vendor systems like Dialog; however,
they are usually derived from print serials,
and they are available on a pay-per-use ba-
sis. These full-text databases provide im-
proved access to serials information, but li-
braries cannot purchase and own them.
Some full-text serials databases are avail-
able on CD-ROM. These databases are typ-
ically licensed at a flat annual fee. Outright
ownership of these databases is usually not
a purchase option.
As a result, commercial firms own the in-

formation in these full-text electronic serials,
and, one way or another, we rent it. Is access
versus ownership a problem? It depends on
several factors. If we pay as we go, how fre-
quently must the information be used? How
much will it cost? How will it increase or de-
crease the cost of accessing serials informa-
tion? How rapidly will these costs rise over

time? How easily can we obtain the print
equivalents of these electronic serials if the

vendor discontinues the electronic version or
we can no longer afford it? How sure are we

that information that is solely in electronic
form will be preserved?

As we ask ourselves these questions, we
must remember that no library will be able
to provide these materials to us via interli-
brary loan. If we are lucky, there may be a

few alternative commercial suppliers for
full-text electronic serials, but we will usu-
ally be in an information monopoly situa-
tion. We will have rapid access to selected
serials information using powerful searching
techniques, but we will have paid for this
improved access by sacrificing ownership.
Given these issues, it is fair to ask the

question: Where is the promised revolution
in scholarly communication that electronic
serials publishing was supposed to bring?

1

THE NET

To find the answer to this question, we
must turn our attention from commercial
electronic information systems to noncom-

mercial international computer networks.

Charles W. Bailey, Jr., is Assistant Director, Systems, University Libraries, University of Houston.
This paper was delivered at the Sixth Annual Conference of the North American Serials Interest
Group,June 15,1991.
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BITNET is a sprawling computer net-
work that links more than three thousand

computers in thirty-five countries." BIT-
NET has gateways that connect it with
other large, noncommercial networks, like
Internet, as well as with commercial net-
works, like CompuServe. BITNET sup-
ports person-to-person e-mail and file
transfers in addition to thousands of com-
puter conferences on a wide range of topics.
Internet, an international network of

networks, is growing at such a rapid rate

that estimating its size is more difficult;
however, it may connect at least four hun-
dred networks and close to a half-million

computers.
3
Internet offers similar services

to BITNET, plus remote login to computers
via the TELNET protocol.
These two networks, plus numerous

other networks, form a burgeoning, com-
plex, worldwide electronic communication
system that is irrevocably changing the pro-
cess of scholarly communication. This col-
lective entity, which I will simply call the
Net, will force us to rethink many of our
print-based assumptions about the selec-
tion, collection, organization, provision,
and preservation of knowledge.
The information packages that we are

used to—primarily books and journals—
have many characteristics that are artifacts
of print technology. For example, we expect
that a book or journal will have a familiar
overall structure and layout, with features
such as numbered pages. We know that it
will be an immutable physical object, and
we accept certain distribution and storage
strategies that are necessitated by this fact,
such as the grouping of a number of articles
into a single journal issue. Normally, we an-
ticipate that books and journals will be for-
mal communication tools, with care given to
their composition. Informal messages are

usually reserved for one-on-one or small
group communication activities.
Electronic communication on the Net

has created new types of information pack-
ages, such as computer conferences and
electronic serials, that are not necessarily
bound by print conventions. As technology
advances and mimicry of print declines,
these information packages will become in-
creasingly unfamiliar, and we will see the
emergence of complex, information-rich
multimedia computer systems on the Net.

4,5

THE EMERGENCE
OF NETWORK-BASED
ELECTRONIC SERIALS

During the last few years, a small group
of pioneering publishers on the Net has
been distributing electronic journals, mag-
azines, and newsletters that are not derived
from print serials. Publishers send these
electronic serials to subscribers via e-mail

messages or file transfers. Usually, they are
free of charge, and there are typically no li-
cense agreements.
When this small group of pioneering

publishers looked at the Net, they saw an

opportunity to accelerate the evolution of

scholarly electronic communication. Often
using software designed to support com-
puter conferences, they set themselves up as

electronic publishers. Some of these elec-
tronic publishers are producing serials that
are similar to familiar print publications;
others are inventing new forms of serials.

ARE COMPUTER CONFERENCES
SERIALS?

Before we discuss the efforts of these elec-
tronic serials publishers, I'd like to pose a

question: Are computer conferences serials?
AACR2 defines a serial as "a publication

in any medium issued in successive parts
bearing numerical or chronological desig-
nations and intended to be continued indef-

initely."
6 You will note that this definition

does not mention the type of information
contained in serials, nor does it specify that
serials must be edited works.
Each e-mail message sent out on a com-

puter conference is identified as originating
from that conference, and it could be viewed
as being a "successive part" of the confer-
ence. All messages have a date and time

stamp, and, thus, have a "chronological des-
ignation." Most computer conferences are

intended to be continued indefinitely.
Let's look beyond basic compliance with

the definition of a serial. Messages have
identified authors. Although many messages
are short, some can be quite lengthy, at

times exceeding five hundred lines. Some

computer conferences are "edited" by a con-

ference moderator. At a basic level, this
means that the moderator screens all incom-

ing messages and sends out only those that
are relevant to the conference. At a more ad-
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vanced level, the moderator may assemble
messages into formal "digests" and send
these composite messages to conference par-
ticipants. Some moderated conferences, like
the Humanist, issue messages that have vol-
ume and number designations.
Computer conferences on BITNET and

other networks are increasingly vital chan-
nels of scholarly communication. Are they
serials? Quite possibly.'
If computer conferences are serials, li-

brarians need to ponder the issue of how
important these conferences are and
whether their proceedings should be pre-
served. We cannot assume that computer
centers will treat these information re-

sources as libraries would. The selection,
acquisition, organization, provision, and
preservation of knowledge is the domain of
libraries, not computer centers.
EXAMPLES OF NETWORK-BASED

ELECTRONIC SERIALS

What electronic serials are available on

the Net? I'll provide a few representative
examples of scholarly electronic newsletters
and journals. There are also network equiv-
alents of popular and special-interest mag-
azines. Currently, the task of identifying
network-based electronic serials is burden-
some. However, in the near future, the Of-
fice of Scientific and Academic Publishing
of the Association of Research Libraries
will publish an authoritative list of
network-based electronic serials and com-

puter conferences.
8

Many electronic serials on the Net make
use of the revised LISTSERV software,
which was written by Eric Thomas.

' The
LISTSERV software is usually referred to
as the "list server."

ELECTRONIC NEWSLETTERS

There are a number of electronic news-

letters on the Net. These publications usu-

ally have small editorial staffs. In addition
to short articles, news items, and editorial
commentary, electronic newsletters typi-
cally contain a variety of reader-submitted
material, such as brief comments on cur-

rent issues, conference announcements, job
listings, and other short information items.
Issues are usually sent out as e-mail mes-
sages. These newsletters are typically issued
on an irregular basis. Back issues may be

stored as files on a network computer where
users can retrieve them directly; however,
in some cases, back issues must be requested
from editorial staff. Normally, there are no

subscription fees.
• ALCTS Network News, a publication

of the ALA's Association for Library Col-
lections and Technical Services division,
keeps subscribers informed about the activ-
ities of that organization.
• CCNEWS, an information resource

for academic computing newsletter editors
that is published by EDUCOM, comes in
two separate sections: (1) a newsletter and
(2) a collection of abstracts for article files
that have recently been added to the
CCNEWS list server.
• Health Info-Com Network Newsletter

is about medical topics. In addition to typi-
cal newsletter material, scholarly articles
appear in this publication.
• The Newsletter on Serials Pricing Is-

sues is about the serials pricing crisis and re-

lated serials issues.'"
• The Online Journal of Distance Edu-

cation and Communication is about dis-
tance education and communications, tele-
communications in education, and
electronic cross-cultural communication.
• Public-Access Computer Systems

News, a publication of the University of
Houston Libraries, is about computer sys-
terns that libraries make available to their
patrons.

ELECTRONIC JOURNALS
There are a growing number of elec-

tronic journals on BITNET, most of them
founded in 1990-91. These journals typi-
cally have several people on the editorial
staff and a formal editorial board. Many of
these journals are refereed. They often mir-
ror print journals, containing editorials,
scholarly articles, columns, and reviews.
Issues can be composed of a single article or
multiple articles. Single-article issues are

often sent as e-mail messages. Multiple-
article issues may be announced via an e-

mail message, with users retrieving article
files of interest based on this message. Or, if
the journal has relatively short issues, it
may be distributed as an e-mail message.
Some attempt regular publication cycles;
many are irregular. Issue or article files
may be archived on a network computer so
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that users can retrieve them as needed, or
they may be available from editorial staff
on request. Usually, the journal is not in-
dexed in conventional sources. There is nor-

mally no subscription charge for issues dis-
tributed on the Net. A subscription fee may
be charged for an alternative distribution
format, such as floppy disk.
• EJournal is about electronic texts and

computer networks.
11 It is anticipated that

this journal will experiment with archived
reader responses to articles, author revi-
sions of articles, and article retractions.
• The Electronic Journal of Communi-

cation/La Revue Electronique de Com-
munication is a bilingual journal about the
study of communication theory, research,
practice, and policy.

12 The journal is dis-
tributed via Comserve at Rensselaer Poly-
technic Institute.
• The Journal of the International

Academy of Hospitality Research is about
hospitality and tourism issues.

13
It is pub-

lished by the Scholarly Communications

Project of Virginia Polytechnic Institute
and State University. Unlike other BIT-
NET electronic serials, this journal charges
users for subscriptions, with prices ranging
from $10 to $30.
• New Horizons in Adult Education, a

publication of the Syracuse University Kel-
logg Project, is about adult education.

14 Es-
tablished in 1987, it is the oldest BITNET
journal that I know of.
• Postmodern Culture is about contem-

porary literature, theory, and culture.
15

There is a related computer conference,
which is called PMC-Talk. For a small sub-
scription fee ($15-$30), the journal is avail-
able in floppy disk or microfiche format.
• PSYCOLOQUY contains peer-

reviewed "scholarly skywriting"— brief
statements of new ideas or findings about
psychology and related fields. 16 It also func-
tions as an electronic newsletter. PSYCOL-
OQUY is sponsored by the Science Direc-
torate of the American Psychological
Association.
• The Public-Access Computer Systems

Review, a publication of the University of
Houston Libraries, is on the same topic as

Public-Access Computer Systems News. 1,

Both publications are associated with a

computer conference known as PACS-L. 18

THE FUTURE OF ELECTRONIC
SERIALS

How will network-based electronic jour-
nals fare in the future?

11 1 do not anticipate
that electronic serials will displace print se-
rials in the next ten years; however, they
will become an increasingly important par-
allel form of scholarly communication. It is
possible that a significant nonprofit serial
publication system will emerge from the ef-
forts of network-based electronic serials

publishers. This system is likely to be char-
acterized by low or no subscription fees and
the retention of intellectual property rights
by authors. Given the grim realities of the
current serials pricing crisis and the appar-
ent dearth of viable solutions to this crisis,
librarians have a vested interest in trying to
make this vision a reality.
Numerous problems need to be over-

come; however, many of these problems
appear solvable given the dedication of ad-
equate resources to this task. I will now dis-
cuss some key problems related to network-
based electronic serials.
First, electronic serials are often distrib-

uted as ASCII text files. This distribution

strategy enables users to manipulate files

easily, and it minimizes data-transmission
overhead, but it significantly limits the
kind of information that can be represented
(e.g., no color, foreign characters, illustra-
tions, or mathematical notation). Post-

Script, TeX, and other software tools pro-
vide limited solutions to this problem, but
no easy-to-use, ubiquitous solution cur-

rently exists.

Second, many network users have fairly
limited storage capacity in their computer
accounts. Last year, one new electronic

journal overwhelmed many of its sub-
scribers' accounts by sending them more

than two hundred pages of information at

one time.

Third, users may not understand the me-

chanics of network e-mail and file trans-

fers, the operation of useful mainframe
software, or downloading procedures.
Fourth, existing tools for creating, dis-

tributing, and utilizing network-based
electronic serials are in an early stage of de-
velopment, and they lack many desirable
technical capabilities.
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Fifth, as electronic serials proliferate,
lengthy file transfers will become more

common, potentially creating network per-
formance problems. Bottlenecks may occur
on network links that operate at relatively
low speeds. This will become particularly
problematic as electronic serials transcend
the ASCII format and their files become
significantly larger.
Sixth, access to networks such as BIT-

NET and Internet is mainly limited to aca-

demies and researchers. The electronic
highway is there, but not everyone can get
on it. The linkage of commercial networks
like CompuServe and the Well to Internet
has helped solve this problem. However,
users of commercial networks must pay to
use these services, while many users of BIT-
NET and Internet have subsidized access to

network services. Many potential foreign
readers, especially those in the Third
World, may not have access to U.S.-based
networks at all.
Seventh, getting information about

network-based electronic serials is currently
a daunting task. If one knows where to look,
there are a few directory files; however, they
may not be up-to-date. The Association of
Research Libraries' (ARL) directory will
make a major contribution to solving this
problem. 20 The problem is made worse by
the fact that few electronic serials are in-
eluded in conventional printed indexes and
abstracts. Once you find an electronic serial,
determining the contents and availability of
back issues can be problematic.
Eighth, the publication of electronic se-

rials is still a somewhat subterranean activ-
ity. Mostly, they are published by academ-
ics, but this effort may not be recognized as

an official university activity. Electronic
serials are mainly the work of a few dedi-
cated, volunteer editors, not well-staffed
institutionalized "electronic presses." This
lack of institutional structure and support
has a variety of problems associated with it.
Ninth, although electronic serial files are

currently being archived at specific network
nodes, there is no guarantee that computer
centers will indefinitely preserve these files,
especially when no high-level institutional
commitment has been made to do so.

Tenth, the application of existing intel-
lectual property laws to the subtleties of

electronic publishing is not all that straight-
forward. 21 The U.S. Register of Copyrights
is granting the copyright applications of
electronic serials publishers; however, until
there are more legal precedents, this area of
the law remains somewhat hazy.
Eleventh, there is the issue of acceptance

of electronic serials. Will tenure commit-
tees accept publication of an article in an

electronic journal as being equivalent to
publication in a similar print journal, even
if the journal is refereed? Will the majority
of scholars want to publish in journals that
are neither indexed in conventional sources
nor collected by libraries?
Finally, existing network-based elec-

tronic serials have been able to develop be-
cause a large number of users have subsi-
dized access to networks like BITNET and
Internet. If the proposed National Re-
search and Education Network (NREN)
that may replace these networks is operated
by commercial firms, network economics

may change, and this may adversely affect
user access to both electronic serials and

computer conferences.

CONCLUSION

Despite these problems, a growing nurn-
ber of useful journals, magazines, and
newsletters are being produced for and dis-
tributed to network users. With a mini-
mum investment of resources, professional
societies, university presses, individual
scholars, and librarians can utilize existing
software to establish network-based elec-
tronic serials.

As I indicated earlier, network-based
electronic serials are unlikely to replace
printed serials from conventional pub-
lishers in the foreseeable future; however,
they can provide an alternative source of
scholarly information. Although there is

nothing inherent in network-based pub-
lishing that mandates that electronic serials
be made available free or at low cost, it is

possible to do so given the radically differ-
ent economics of these publications and
printed serials. With future improvements
in printing technology and information
standards, there could be a dramatic leap
in the reproduction quality of locally
printed electronic serials."2 For practical
purposes, printed copies of electronic seri-
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als made in the future may be indistinguish-
able from their conventional counterparts.
Librarians can play an important role in

determining the future of network-based
electronic serials. We can construct printed
or computer-based tools that will help our

users to identify and access network-based
electronic serials. We can collect, provide
local access to, and preserve these elec-
tronic serials. We can help our campuses es-
tablish units to publish high-quality elec-
tronic serials or do so on our own. We can

promote the development of new standards

that will improve the storage, distribution,
display, and printing of network-based
electronic serials. We can lobby for the es-

tablishment of a high-performance,
government-subsidized National Research
and Education Network.
If we do these things, network-based

electronic serials may become a significant
alternative source of low-cost scholarly in-
formation by the end of this decade. If not,
network-based electronic serials are likely
to evolve more slowly, and the serials pric-
ing crisis is likely to continue unabated.
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Years (1987-1991)," The Public-Access
Computer Systems Review 2, no. 1:77-90
(1991). (To retrieve an article on the Net,
send the e-mail message "GET HUGO
PRV2N1 F = MAIL" to LISTSERV@-
UHUPVM1 or LISTSERV@UHUPV-
M1.UH.EDU.)

15. Eyal Amiran and John Unsworth, "Post-
modern Culture: Publishing in the Elec-
tronic Medium," The Public-Access Com-
puter Systems Review 2, no.1:67-76 (1991).
(To retrieve an article on the Net, send the e-

mail message "GET AMIRAN PRV2N1
F = MAIL" to LISTSERV@UHUPVM1 or

LISTSERV@UHUPVM1.UH.EDU.)
16. Stevan Harnad, "Post-Gutenburg Galaxy:

The Fourth Revolution in the Means of Pro-
duction of Knowledge," The Public-Access

Computer Systems Review 2, no. 1:39-53

(1991). (To retrieve an article on the Net,
send the e-mail message "GET HARNAD
PRV2N1 F = MAIL" to LISTSERV@-
UHUPVM1 or LISTSERV@UHUPV-
M1.UH.EDU.)

17. Charles W. Bailey, Jr., "Electronic (Online)
Publishing in Action . . . The Public-Access
Computer Systems Review and Other Elec-
tronic Serials," Online 15:28-35 (Jan. 1991).

18. Charles W. Bailey, Jr., "The Public-Access
Computer Systems Forum: A Computer
Conference on BITNET," Library Software
Review 9, no.2:71-74 (Mar.-Apr. 1990).

19. For other visions of the future of electronic
serials, see: William Gardner, "The Elec-
tronic Archive: Scientific Publishing for the
1990s," Psychological Science 1:333-41

(Nov. 1990); Tim King, "Critical Issues for
Providers of Network-Accessible Informa-
tion," EDUCOM Review 26:29-33 (Sum-
mer 1991); Paul Metz and Paul M. Gher-
man, "Serials Pricing and the Role of the

Electronic Journal," College ir Research Li-
braries 52:315-27 (July 1991); Sharon J.
Rogers and Charlene S. Hurt, "How Schol-
arly Communication Should Work in the
21st Century," College ir Research Libraries
51:5-8 (Jan. 1990); "Task Force Report
Looks at Future of Information Services,"
Bulletin of the American Physical Society
36:1105-1151 (Apr. 1991); and Jerome
Yavarkovsky, "A University-Based Elec-
tronic Publishing Network," EDUCOM Re-
view 25:14-20 (Fall 1990).

20. The Directory of Electronic Journals, News-
letters and Academic Discussion Lists has
helped solve the problem of identifying elec-
tronic serials, and it is the best guide to these
publications that is currently available. The
section of the directory that deals with elec-
tronic serials, which was complied by Mi-
chael Strangelove, is also available on the
Net. To obtain it, send the following two
commands on separate lines in an e-mail
message to "LISTSERV@UOTTAWA:
GET EJOURNL1 DIRECTRY" and "GET

EJOURNL2 DIRECTRY."
21. For further discussion of intellectual prop-

erty rights issues, see: Adrian W. Alexander
and Julie S. Alexander, "Intellectual Prop-
erty Rights and the 'Sacred Engine': Schol-
arly Publishing in the Electronic Age," Ad-
vances in Library Resource Sharing
1:176-92 (1990); Mary Kay Duggan, "Copy-
right of Electronic Information: Issues and

Questions," Online 15:20-26 (May 1991);
and Ann Okerson, "With Feathers: Effects
of Copyright and Ownership on Scholarly
Publishing," College <Lr Research Libraries
52:425-38 (Sept. 1991).

22. For an interesting overview of DEC's use of
on-demand printing, see: Sally Taylor, "The
Potential of On-Demand Printing," Pub-
Ushers Weekly 238:38-40 (June 7,1991). ■ ■
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Communications

Fall 1991 CNI Task Force

Paul Evan Peters

The following is the summary report pre-
pared and distributed by the secretariat of
the Coalition for Networked Information

(CNI) on the proceedings of the fall 1991

meeting of the Task Force of the Coalition.
The coalition is a joint project of the As-

sociation of Research Libraries (ARL),
CAUSE, and EDUCOM that was orga-
nized in March 1990 to promote the ere-

ation of and access to information resources

in networked environments in order to en-

rich scholarship and to enhance intellectual
productivity.

The coalition encourages you to use this
summary report to provide information to

other individuals in your organization or

institution and to prepare articles for local
newsletters or entries in local reports.
Additional information about the fall

1991 meeting of the Coalition Task Force,
and the various talks presented, documents
distributed, and calls issued at this meet-

ing, can be obtained from Joan Lippincott,
coalition assistant director, by phoning the
coalition office at (202) 232-2466 or by
sending electronic mail to joan@cni.org.

INTRODUCTION

The fall 1991 meeting of the Coalition Task
Force took place on November 21-22 in

Washington, D.C. Close to 300 individuals
from more than 200 institutions and orga-
nizations attended the meeting. A total of
150 institutions and organizations now be-
long to the Coalition Task Force, and 85
percent of them were represented at this

Paul Evan Peters is Director, Coalition for
Networked Information, Washington, D.C.

meeting. Eighteen institutions and organi-
zations attended this meeting as new mem-

bers of the task force. A special effort was
made to invite representatives of the
university-press community to this meet-

ing, and more than a dozen were in atten-

dance, including Peter Grenquist, execu-

tive director of the American Association of

University Presses.

CATALYZING THE FLOW OF
NETWORKED INFORMATION

The meeting theme, "Catalyzing the Flow
of Networked Information," was intro-
duced by two speakers in the opening
plenary session, Richard Katz and Czeslaw

Jan Grycz, both of the University of Cali-
fornia, Office of the President.
Katz's talk, "Academic Information

Management at the Crossroads: Time
Again to Review the Economics" stressed
the need for information managers to come
to grips with the current economic, politi-
cal, and higher-education climate. He en-

couraged the audience to turn its attention
to ways that both publishers and academic
information managers could prosper by or-
ganizing a new infrastructure to lower total
"life cycle" costs without hurting the pub-
lishers' ability to get a fair return on their
investment. He also outlined the parame-
ters for the "base case," a simplified eco-

nomic model of the flow of information to

and through academic libraries, which
could be used to determine and compare
the price and cost of printed and networked
information more accurately.
Grycz reported on continuing progress

with developing and evaluating models for
the flow of information in the networked
environment, a coalition priority since the

meeting it sponsored on this topic in Monte-
rey earlier this year. He called special at-
tention to a double issue of Serials Review
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devoted to these subjects that will appear
early in 1992. Grycz recommended that the
coalition codify a suite of prototypes based
on specific criteria designed to provide pub-
lishers, brokers, and distributors of infor-
mation with factual analyses of pricing and
distribution schemes. He also recom-

mended a study of behavioral changes evi-
denced by end users in the networked envi-
ronment.

Further elaborating on the meeting
theme, a panel examined issues related to

new approaches to copyright and intellec-
tual property in the networked information
environment. Paul Evan Peters, director of
the coalition, led off with an introduction
of the new Rights for Electronic Access to
and Delivery of Information (READI) pro-
gram, that is being developed by the coali-
tion to encourage thought and discussion
about whether contract law, in the form of
licenses and related agreements between
creators and users of published works, can
be employed within the context of copy-
right law to facilitate the flow of networked
information. The goal of the proposed
READI program is the licensing of printed
and electronic materials, such as scholarly
journals and books, so that they can be
made available over networks by and to

READI program participants.
Brian Kahin, director of the Information

Infrastructure Project at the John F. Ken-

nedy School of Government, Harvard Uni-
versity, focused on noncommercial pub-
lishing by exploring how the fundamental
distinction between a "work" and a "copy"
of that work changes when moving from
the print to the networked environment.
He proposed a number of core library func-
tions for the electronic era: for instance, ag-
gregating the use of hardware, pooling pur-
chasing power, and providing in-person
support and service.

John Garrett described some of the find-

ings of a forthcoming report from the Cor-

poration for National Research Initiatives

(CNRI), where he is director of informa-
tion resources. Observing that librarians
and publishers constitute mutually depen-
dent communities, the heart of this report
develops four scenarios for digital libraries,
examining structures, stake holders, and

how copyright could be managed in each.
The report finds that the current copyright
framework is adequate for the transfer of
rights in the electronic environment and
that improved licensing schemes, within an

international framework, are needed. He
emphasized that however these issues

evolve, there must be consensus, and he
praised the coalition's role in bringing to-

gether the various stake holders.
Paul Gherman, university librarian at

Virginia Polytechnic Institute and State

University, and chair of the ARL Scholarly
Communication Committee, sounded an

alarm that copyright issues are control is-
sues and asked the audience to consider
who will control the production and distri-
bution of knowledge on networks. He ob-
served that in the networked environment,
the creators, gatekeepers, disseminators,
intermediaries, and archivists of scholarly
information will likely all change and that
this will change control structures and

processes. He concluded that we will con-
tinue to have trouble imagining and build-

ing a new infrastructure for scholarly com-
munication until all players agree upon a

common set of purposes for scholarly com-
munication.

PERSPECTIVES OF THE

HUMANITIES, ARTS,
AND SOCIAL SCIENCES

In a spirited and provocative address on the
state and prospects for networked informa-
tion resources and services in the humani-
ties, arts, and social sciences, Douglas
Greenberg, vice-president of the American
Council of Learned Societies, called for in-
formation technologists and publishers to

focus on problems of "access" rather than
those of "excess" in the current system of

scholarly communication and publication
and to recognize the importance of retro-

spective conversion of the literature record
for a wide range of scholarly and pedagogi-
cal endeavors. He also contrasted the fund-

ing fortunes and prospects of the sciences
and professions with those of the humani-
ties, arts, and social sciences to substantiate
his view that in matters of technological
change in academe, we get what we pay for
and reward.
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NREN PUBLIC-POLICY FRAMEWORK

In an address highlighting the potential
economic importance of the National Re-
search and Education Network (NREN)
and electronic networking, Lewis Brans-
comb, Albert Pratt public service professor
and director of the Science, Technology,
and Public Policy Program at the John F.

Kennedy School of Government at Har-
vard University, advocated the view that
NREN public policy focus on diffusion-
oriented processes rather than on mission or

producer-oriented ones. Branscomb ac-

knowledged that the public-policy frame-
work that he recommends is not as estab-
lished in the United States as those with
which he contrasted it, but he noted that it
is well established in Europe and Japan and
that it is a most appropriate framework

given the research and educational produc-
tivity objectives of the NREN. His talk had
a particular sense of immediacy, as the
NREN legislation was being debated on the
floor of the U.S. Senate as he spoke.

OTHER MEETING ACTIVITIES

Meeting participants also attended sessions
of the coalition working groups and con-

vened or participated in synergy sessions
and project briefings. The sixteen project
briefings sparked particular interest and
enthusiasm, as they demonstrated how far
so many working prototypes of networked
information resources and services projects
have advanced since the spring meeting. It
was widely remarked as well that all of the
working groups are now clearly engaged in
a variety of concrete projects that will yield
tangible benefits.

CALLS FOR STATEMENTS OF
INTEREST AND EXPERIENCE

Three calls for statements of interest and
experience were issued at the meeting, pro-
viding a new approach to identifying and
recruiting individuals and institutions who
are prepared to contribute to specific coali-
tion projects.
• The Rights for Electronic Access to

and Delivery of Information (READI) Pro-
gram call solicits institutions and organiza-
tions that have experience with licensing
print and electronic published works and

who are prepared to engage in a relatively
intense series of discussions and meetings.
• The "TopNode for networked infor-

mation resources, services, and tools" call
seeks individuals, institutions, and organi-
zations that are prepared to participate in
the cataloging of resources for and editing
of a directory of directories, catalogs, and
other lists of networked information re-

sources, services, and tools.
• The "development of a packet of infor-

mation for use in formulating and address-

ing institutional and organizational issues
arising from the emergence of a national
networked information infrastructure and
environment" call searches for individuals
prepared to author sections in a packet of
information for use in formulating and ad-

dressing institutional and organizational is-
sues arising from the emergence of a na-

tional networked information infrastruc-
ture and environment.

COALITION INTERNET SERVER

It was announced that the new coalition In-
ternet server, made possible by a grant
from the Digital Equipment Corporation,
is now operational, and Craig Summerhill,
coalition systems coordinator, led a synergy
session in which he presented the proposed
services that this server will support. It was
also announced that BRS Software Prod-
ucts, a division of Maxwell Online, will
provide BRS/SEARCH and related support
services to the coalition under an agree-
ment signed in November. BRS Software
Products is the fifth task force member to
make a special contribution to the coali-
tion.

INFORMATION POLICIES
COMPILATION

"Information Policies: A Compilation of
Position Statements, Principles, Statutes,
and Other Pertinent Statements" was dis-
tributed to meeting attendees. Compiled
by Coalition Steering Committee member
Susan Brynteson of the University of Dela-
ware, under the auspices of the Working
Group on Legislation, Codes, Policies, and
Practices, this compilation is an attempt to
bring together in one convenient place the

original text of official statements and laws
related to information policy. The initial



Communications / 39

scope of this compilation is policy state-
ments developed by United States-based

professional associations in the library and
information service and technology com-

munity, supplemented by United States
laws and other relevant materials. This
compilation was developed in response to

an increasing need for librarians, informa-
tion technologists, and administrators to

address situations and questions where in-
formation policy issues are at stake, often
leading to development of institutional and
organizational policies related to such is-
sues. It is intended to assist such individuals
by providing a resource that they can con-

suit while formulating such policies.
1992 TASK FORCE MEETINGS

It was announced that the spring 1992

meeting of the Coalition Task Force will be
held in Washington, D.C., on March 24,
and 25, immediately preceding the Na-
tional Net 1992 conference, and that the
theme for this meeting will be "Network
Navigating and Navigators." It was also
announced that the fall 1992 meeting of the

Coalition Task Force will be held in Wash-
ington, D.C., on November 19 and 20, and
that the theme for this meeting will be "Ar-
chitectures for Innovative Network Com-
munication and Publication."

DIRECTOR'S POSTSCRIPT

The fall 1991 meeting of the Coalition Task
Force was in every respect an exhilarating
and gratifying event. The Coalition Steer-
ing Committee and staff came away from
this meeting with a sense of accomplish-
ment and a desire to maintain momentum.

The coalition exists to assist its member in-
stitutions and organizations in their efforts
to effect a historic transformation of how
information is accessed and delivered, ef-
forts that are being undertaken during ex-

tremely difficult economic and demo-

graphic times. The coalition encourages
individuals in the broader networking com-
munity, as well as in its member institu-
tions and organizations, to bring needs and
issues to its attention and to contribute to its
program of work. Indeed, the coalition de-

pendsonit! ■■
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Special Section: First Annual VTLS
Library Directors' Conference—
Linking Multimedia Digital
Libraries: Where We Are,
Where We're Going

Introduction

Barbara L. Scheid

VTLS Inc. held its first annual VTLS Li-
brary Directors' Conference on September
19-21, 1991, at Mountain Lake Resort in
Pembroke, Virginia. Eighty-two invited
participants enjoyed an informal and in-

spiring conference. The idea for the confer-
ence arose from a suggestion made by a

VTLS customer. The theme was chosen be-
cause of its national and international re-
levence to the library and information in-
dustries. The purpose of the conference was
to provide participants materials and infor-
mation they need to participate actively in
the development of a new library para-
digm. The conference was well received
and will be an annual event.
Vinod Chachra, president of VTLS, wel-

corned all participants and speakers. He
also gave the audience a glimpse of the evo-
lution of computer technology and its im-
portance to the library and information in-
dustries.
Jane Ryland, president of the Association

for the Management of Information Tech-
nology in Higher Education (CAUSE),
gave an overview of how a national re-
search and education network will affect
the library and information industries. She
also explained the organizational structure

Barbara L. Scheid is Public Relations
Coordinator, VTLS Inc.

and mission of the Coalition for Networked
Information. Peter Young, director of the
National Commission on Libraries and In-
formation Science (NCLIS), reviewed the
mission, programs, and projects imple-
mented by NCLIS and explained how the

planning work of NCLIS helps shape the
new library paradigm. There was much
discussion sparked by these two presenta-
tions, and therefore an informal question-
and-answer session was held with Jane Ry-
land and Peter Young addressing questions
from the participants. This session has been
summarized for this article.
Frank R. Bridge, president of Frank R.

Bridge Consulting, Inc., reviewed the li-

brary industry's adventures in a new fron-
tier with fuzzy edges. He also gave sugges-
tions on how to plan for library
automation. Congressman Rick Boucher,
U.S. Representative from the Ninth Dis-
trict of Virginia, gave an overview of the
National High-Performance Computing
Technology Act of 1991. He explained the
benefits of developing a national network
and high-performance computers. He also
reviewed how the network will be imple-
mented, who the players are, and how long
it will take to implement.
Andriaan Theron, general manager of

HP AIMS, Hewlett-Packard, Pinewood,
England, presented "Advanced Image
Management Solutions: Expanding Your

Library's Horizons." In his presentation,
Theron showed the video "1995," Hewlett
Packard's version of electronic imaging in
the office of the near future. If "1995" is a



Special Section / 41

taste of the office of the future, every insti-
tution will need this technology in order to
remain competitive.
W. H. Gerald (Jerry) Caldwell, Jr., di-

rector of Educational Systems Marketing at
IBM Educational Systems in Atlanta, mes-
merized the audience during his demon-
stration of "Ulysses." "Ulysses" is an educa-
tional program that combines text,
graphics, animation, audio, full-motion
video, and photographs to teach Tenny-
son's poem "Ulysses." The program utilizes
IBM's linked-knowledge system. This edu-
cational program is a wonderful way to dis-
cover and learn about the poem. Caldwell
announced that other educational pro-
grams will be available in the future.

On the second day of the conference,
participants formed small groups to discuss
issues such as federal funding for libraries,
the impact of changing technology on the
library professional, and copyright. Be-
cause of its focus, the "Electronic Libraries:
The Pros and Cons of Multimedia Access
Copyright Issues" session has been summa-
rized for this article.
VTLS chose the speakers based on their

expertise and did not require them to write
formal papers, although some did. For this
article, the formal papers presented by
Vinod Chachra, Peter Young, and Rick
Boucher are given verbatim. The informal
presentations given by Jane Ryland and
Frank Bridge are summarized. ■ ■

A Perspective on Linking
Multimedia Digital
Libraries

Vinod Chachra

The theme of this conference is "Linking
Multimedia Digital Libraries." There are

some key words in the conference title. The
word linking implies networking, and the
word multimedia in one sense implies the
need for very large bandwidths. Digital li-
braries restricts the theme to computerized
information access. Thus we are here to

talk about the wonderful interactions be-
tween and among computers, communica-
tions, and libraries.
The perspective we have of computers

has changed over the last ten to fifteen
years. Our perception of communications
has also undergone a change over this pe-
riod. Our view of libraries needs to undergo
a similar change. This is what we are here
to talk about. When I first started working
with computers, we thought of computers
as number crunchers. Our perception of

computers has evolved through six stages,
from "number crunchers" to "process con-
trailers" to "word processors" to "commun-
ication handlers" to "image processors."

Vinod Chachra is President, VTLS, Inc.

Today, computers are widely considered as

"media converters," transforming image,
sound, and text into their various forms
such as printed material, binary bit
streams, music, animation, and full motion
video. Computers perceived as generalized
"media converters" is the sixth stage, but
there is yet a seventh stage to come that will
be discussed later.
Communications technology has also

gone through its own transitions. Communi-
cations once implied a collection of devices
used to send messages from one location to

another. Communications today implies a

technology used to achieve connectivity.
Connectivity is an important aspect of our
society. For example, there are about 280
million people in the United States, but
there are more than 5 billion telephones.
Thus for every man, woman, and child in
the United States, there are, on the average,
16 telephones. This statistic shows two

things: that there is a great need for connec-
tivity and most of our communications sys-
terns are location dependent. If our com-
munications systems were location

independent, each person would simply
need one phone, and we would have no

more than 280 million phones in the United
States. There is yet another aspect of con-
nectedness. Some of us were in Moscow in

August 1991. During the attempted coup,
the sound and sight of tanks in the streets of
Moscow did not cause as much panic in our
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hearts as did a discovery later that day that
we could not get a phone line to the United
States (or any other international destina-

tion). Because we felt "cut off," we made
certain decisions that we would not have
made had we been assured of better com-
munications. Better communications, elec-
tronic or otherwise, results in better decision
making.
Decision making is an important activity

of the human mind. It is interesting to note

how the development of the human mind
differs substantially from that of com-

puters. A child first learns to recognize im-
ages, then starts to work with graphics (line
drawings), then moves on to text (reading),
and finally works with numbers. By con-

trast, the development of computers has
been exactly the opposite as seen in the six

stages of our perception of computers.
Computer development started with num-

bers and worked its way up to images. Im-
ages are inherently easier to work with than
numbers. However, they require more

computer capacity and greater communi-
cations bandwidth.
Before I describe the seventh stage of

computer development, I wish to share an-

other idea with you. This idea was first out-
lined by William McKeefery. He said that
the impact of any given technology is best
determined by the factor by which that
technology multiplies human capabilities
to do a given task. For example, automo-
biles traveling at sixty miles an hour repre-
sent only a 15-fold multiplication over

walking at four miles an hour. The inven-
tion of the plow represented a 10-fold mul-
tiplier over previously known techniques
for tilling the land. The introduction of
chemical fertilizer was another 10-fold
multiplier. The plow, along with chemical
fertilizer, brought about the agricultural
revolution. The invention of the steam en-

gine was a 1,000-fold multiplier and
brought in its wake the industrial revolu-
tion. Jet transportation, which has made
our world smaller, at six hundred miles an

hour is only a 150-fold multiplier over
walking. Occasionally in human history,
we come across a technology that repre-
sents a million multiplier. There are only

three such technologies known to man. The
first came to us in the form of communica-
tions. First by wire, and then by wireless,
we learned how to send signals a million
times faster than previously known tech-

niques allowed. The second million multi-

plier is nuclear energy. I submit we have

yet to learn how to deal with this technol-

ogy. The third million multiplier is com-

puters. With the convergence of computer
and communications technologies we will
for the first time have a millionfold multi-

plication of a million multiplier. If a 100-
fold multiplication brings about the agri-
cultural revolution, and a 1,000-fold
multiplication brings about the industrial
revolution, it is very difficult to predict the
outcome of a millionfold multiplication of
a millionfold multiplier. The task before us

is to combine these two millionfold multi-

pliers with the information content of our
libraries.
The seventh stage of computer develop-

ment lies in making this machine a true ex-

tension of the human mind, a device that

supports human thought in every way. This
stage can only be brought about by the con-
vergence of libraries, computers, and com-
munications. Libraries have traditionally
been the warehouses of the collective
knowledge of mankind. This recorded
knowledge base is increasing at an alarm-

ing rate. The contents of the world's li-
braries represent a very substantial and po-
tentially unmanageable resource. This
conference is devoted to addressing the var-
ious issues related to bringing computers,
communications, and libraries together
through multimedia-linked systems. I per-
ceive linking multimedia digital libraries
an essential step in making these technolo-

gies a true extension of the human mind.
All of this promises to make for an inter-

esting and informative day. Tomorrow, sev-
eral of these speakers will lead discussion

groups on topics like electronic publishing,
copyright issues, federal funding, and the

impact of new technologies on the profes-
sional librarian. The success of these discus-
sions will depend largely on your participa-
tion. I urge you to take an active role in

today and tomorrow. ■■
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Overview of NREN and
CNI: How They Impact
Your Library, Presented by
Jane Ryland
Barbara L. Scheid

In her presentation Jane Ryland re-

viewed the Coalition for Networked Infor-
mation (CNI) and the National Research
and Education Network (NREN), "two of
the most exciting initiatives (she has) been
involved with in her twenty-five years of

working in the information technology and
higher education fields." Ryland also intro-
duced many of the challenges that must be
met in order to make NREN a reality.
CNI was established by CAUSE, EDU-

COM, and the Association for Research Li-
braries (ARL) in March 1990. The mission
of CNI is to "promote the creation of and
access to information resources in net-

worked environments to enrich scholarship
and to enhance intellectual productivity."
Ryland reported, "CNI closely relates the
mission of (our) libraries and higher educa-
tion institutes which support and dissemi-
nate knowledge."
The National Research and Education

Network is the product of the National
High-Performance Computing Technol-
ogy Act of 1991, which recently passed in
both houses. Ryland said the intent of the

legislation is to build on existing infrastruc-
tures including NSFNET, regional net-
works, and all the connectivity that is cur-
rently available. The network will include
common carriers and private lines. NREN
is meant to be a partnership among govern-
ment, education, and industry.
According to Ryland, the future for

higher education, libraries, and informa-
tion and knowledge dissemination is the
network: "The convergence of computers
and communication technology will make
this network possible." She cautioned li-
brarians and information specialists to ex-

amine the current structure of the library
within the information industry in order to

Jane Ryland is President, CAUSE.

maximize the benefits of the network. She
said the library industry must successfully
resolve issues, like the ones introduced at
this conference, before it can consider how
the network will help it.
Ryland stated that three of the major

concerns to librarians are (1) there is too
much information available, (2) informa-
tion printed in published form is highly spe-
cialized, and (3) information is too expen-
sive. She said 20 percent of the purchased
materials are circulated 80 percent of the
time. Eighty percent of the materials pur-
chased are used by only two hundred to
three hundred people in the world, and 60
percent of the materials purchased don't
even circulate after the first few months
they are acquired. "How can (we) afford to
continue to buy and put in our libraries ma-
terials that are underutilized and so expen-
sive?" she asked.
Ryland said at the current rate of in-

crease of materials, the library will be the
largest building on campus and will still be
unable to house all the materials it owns.
She said it is unrealistic to continue at this
pace and that it is hoped the network will
help. She indicated the network will help
reduce costs associated with procurement
and storage of materials by allowing a pa-
tron access to information that is not neces-
sarily owned or stored by the library.
NREN would allow a patron to browse the
database and to select from the network
only the information he or she needs. Ry-
land proposed that electronic storage
would also help in preservation of informa-
tion. She said, however, that the network is
not a panacea, and there are many other
factors that must be examined in order for
NREN to be a successful solution to our

present and future needs.
It is imperative to establish what the

charges will be for information on the net-
work. Ryland said it was the dream that
CD-ROM technology would provide at a

very low cost an unlimited personal li-
brary. The value of the information was

not considered. Ryland noted: "The own-

ers of the information as well as the value
adders put a cost on information; and this is
fair. (We) must be careful that (we) don't
confuse the possible price reduction that
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new technology allows with the fact that
there is a price to pay for having access to

valuable information."

Ryland asked the audience to "imagine
having been a professor of modern Eastern
European history during the last couple of
years without the availability of electronic
information." Information needed to teach
this course today is only available electroni-
cally. Much of the controversy over cold fu-
sion was disseminated by electronic mail
over Internet and by fax. Access to timely
information such as this is important to the
advancement of research and learning. It
raises some basic questions such as how will
this type of information be authenticated
and archived and by whom, so that it will
be available for future scholars?
Ryland stated that another issue of con-

cern is how a user will find the information
he or she needs. She said researching the
floods of information available through the
network "has been likened to trying to

drink from a fire hose." A user's search on a

particular subject may come back with one

thousand or more entries. She said the Cor-
poration for National Research Initiatives
as well as individuals are working on a new

technology called Knowbots, which should
help users find the information they need.
The Knowbot would help navigate elec-
tronic information and storage reservoirs.
With this new technology, users would
specify through the computer their particu-
lar interest, and the computer would sur-

vey the database and report what it found.
Ryland said it is evident that traffic over

current networks is increasing every day
and that there is a need for high-perform-
ance computers and a national network.
However, too many people get caught up
with what the network can offer. She said,
"We need to moderate our use and choose
when it is appropriate to apply the new

technology and when to use other meth

ods." Ryland argued that colleagues in the
same office who communicate with one an-

other by electronic mail are abusing tech-

nology. The author's intended form for an
electronic newsletter is lost when col-

leagues print it, staple the thirty to forty
pages of screen dumps together, and circu-
late it among the staff. Just as television did
not replace radio and the VCR did not put
movie theaters out of business, electronic
information will not replace the book or

human interaction. As Ryland put it, "If I
thought that technological advances and

global networks would mean the demise of
books, I would stop working for it right
away. I can't imagine curling up with a

good workstation."
Some of the issues to be resolved before the

network can become a reality are accessibility
and ease of use and authenticity and afforda-
bility of the information. Ryland proposed
that standards be created for the network re-

garding how information will be accessed,
formatted, transmitted, and printed. Deci-
sions must be made as to how to pay for the
information and who must pay. If the cost of
the information is too high, it will not matter
how easy it is to access.

In Ryland's opinion, the National Re-
search and Technology Network will en-
hance the competitiveness of the United
States; provide access to super computing;
remove constraints from research in terms

of time, access, and distance; increase col-
laboration across as well as between profes-
sions; and enable industry to retrieve

timely information. The capabilities of the
network are numerous. Ryland optimisti-
cally stated, however, that "history shows
that most of the uses of advanced technol-

ogy are totally unpredictable ten years out
so the availability of these capabilities will
open incredible opportunities for us that we
can't even imagine today." ■ ■
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The Role of NCLIS and the
Federal Government in the
New Library Paradigm
Peter R. Young

One noteworthy feature of this meeting
is the great variety of information profes-
sionals that are in attendance representing
a wide array of interests and organiza-
tions. The event brings together a broad
spectrum of library and information pro-
fessionals from a diversity of types and
sizes of information organizations and in-
stitutions. The richness of this mixture
will, I am certain, make for a truly in-
formative and enriching experience for all
participants as we explore where we are

and where we are going. Responsive lead-
ership such as Dr. Chacra's vision to orga-
nize this conference assures that the pro-
fessions of librarianship and information

technology will develop together, as we

must, in order to continue to serve the

growing information needs of our rapidly
changing society.
Truly, this broad representation of li-

brary and information service environ-
ments at this conference underscores a

trend fostered by the increasing pervasive-
ness of technological change. Information
technology has evolved over the past dec-
ade to the point that it serves as the basis for

linking us together in communities com-

posed of different specialists and disci-
plines. Linked digital networks are indeed
going to dominate the 1990s. These net-

works blend different communities to-

gether and encourage a shared concern for

shaping the information environment. Net-
works produce an enriched opportunity for
extended dialogue. If we as librarians and
information professionals are to survive
and evolve in the emerging library and in-

formation service network paradigm, we

must look for creative opportunities such as

this meeting in order to foster collective in-

Peter R. Young is Executive Director, U.S.
National Commission on Libraries and
Information Sciences.

teraction among the many different con-
stituencies with concern for the future of
our information institutions and policies.
Our successful evolution involves the for-
mation of alliances among many different
types of organizations. Alliances that are
broadly representative of all the different
interests in our society. Occasions such as

this conference afford opportunities to dis-
cuss and to dialogue about our collective fu-
tures and to explore visions of the new li-
brary paradigm. Our explorations will
result in the actions necessary to build our

future together as partners in meeting the
full spectrum of information needs in our

pluralistic society.
Despite the lovely setting here at Moun-

tain Lake, my assignment this morning is
not easy. In fact, it is among the most diffi-
cult public-speaking assignments it has
been my pleasure to receive. When Vinod

phoned me last May to discuss the confer-
ence, he suggested that I might want to talk
about the role of the U.S. National Com-
mission on Libraries and Information Sci-
ence (NCLIS) in the future. I was excited to
carry the NCLIS message to you, and I

agreed to participate.
Later, I found out that what Vinod actu-

ally intended was that I address a much
broader topic: the future role of the entire
federal government in the area of library
and information services. This assignment
is not a simple task. It involves a complex
array of topics covering intricate areas that

only become understandable after a life-
time of involvement and commitment. It
involves the federal government, both as a

producer of information as well as a key
player in the information policy-formation
process. This broader topic is, in a very real

way, a piece of the core mission of the
NCLIS. After working for more than a dec-
ade in the federal government, I am more a

student of the complex subject of federal in-
formation programs and policies than an

expert in the relationship between the fed-
eral government and the nation's library
and information services policies. After
more than two decades, the NCLIS is well

positioned to play a leadership role influ-

encing the national policy that will affect
libraries and other information service
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organizations well into the next century. We
are especially excited about two important
developments this past summer. First, the
successful White House Conference on Li-

brary and Information Services (WHCLIS)
held in July in Washington. Second, the pas-
sage last month of some technical amend-
ments to the NCLIS enabling statute.
My remarks this morning center on those

federal programs and initiatives that will
impact the developing library paradigm of
the twenty-first century. I will give more

detailed attention to the work of the com-

mission and our plans for those specific fed-
eral programs that appear, at present, to
have a distinct bearing on the emerging li-
brary paradigm of the future.
First, however, a little about NCLIS.

The U.S. National Commission on Li-
braries and Information Science is a perma-
nent, independent executive-branch fed-
eral agency composed of fifteen
commissioners who are appointed by the
president for five-year terms. The commis-
sion is supported by a small staff that I di-
rect. In addition to the librarian of Con-
gress, the law calls for five of the
commissioners to be professional librarians
or information specialists, with at least one
of these knowledgeable with respect to the
technological aspects of library and infor-
mation sciences.
NCLIS has primary responsibility for de-

veloping and recommending overall (a
term in the law that is very appropriate
here) plans and policies related to library
and information services adequate to meet
the needs of the people of the United States.
(If you ever needed a broader mission, I
don't know what word you could put into
it, but it's quite an interesting one.) NCLIS
advises the president and Congress on the
implementation of national policy, the
need for cooperation among federal, state,
and local governments, and public and pri-
vate agencies, in assuring (here's another
trigger word) optimum utilization of the
nation's educational resources. Between
those words optimum and adequate I don't
think I have rested over the past year in
terms of trying to figure out what the pro-
gram should be, could be, and might be.
In fulfillment of the statutory mandate

contained in Public Law 91345 (July 20,
1970) NCLIS, first, conducts studies, sur-
veys, and analyses of the information needs
of the nation; second, appraises the ade-
quacies and deficiencies of current library
and information resources and services;
third, evaluates the effectiveness of current
library and information service programs;
fourth, develops overall plans for meeting
national library and informational needs;
fifth, advises federal, state, local, and pri-
vate agencies regarding library and infor-
mation services; sixth, promotes research
and development activities; and, seventh,
publishes reports on activities in these ar-

eas. This is an incredibly rich agenda, of
which, over the past twenty years, I believe
we have accomplished about one iota. In
the next ten years, I hope we will amplify
this package by a factor of one million. I
would like to think that.
A technical amendment to Public Law

10295, which President Bush signed into
law on August 14, makes five changes to the
1970 law, including the elimination of the
ceiling on annual appropriations autho-
rized for carrying out the work of the com-
mission. By removing this cap on federal
funding, and by adding language permit-
ting the commission to receive in kind as

well as monetary contributions, these tech-
nical but important changes place the com-
mission as an agency in the position of being
able to increase programming in the areas

directly related to the merging library net-

working paradigm.
Over the last two decades, the national

commission has initiated programs and
projects in the following major topic areas:

• Exploration of the application of new
technology to library and information ser-

vices
• Work with the registrar of copyright

to resolve intellectual property ownership
issues and to revise the copyright law
• Examination of the needs for standard

network protocols
• Oversight hearings on the Library Ser-

vices and Construction Act and amend-
ments to national library and information
service legislation
• Studies performed by a task force on

public/private sector relations
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• Coordination of a panel on the infor-
mation policy implications of archiving sat-
ellite data
• Cosponsorship of a symposium on in-

formation literacy and education for the
twentieth century
• Development and adoption of the

Principles of Public Information, identify-
ing eight principles about the creation, use,
and dissemination of information that is

produced at public expense and owned by
the people
• The conduct and planning of two

White House conferences on library and in-
formation services, the first in 1979 and the
second in July 1991
• The cooperative development of area

statistics programs for recording, collect-
ing, and publishing data allotted to public,
academic, and special libraries and schools
at the national level (this program is in con-

junction with the Department of Educa-
tion's National Center for Educational Sta-

tistics)
With broad statutory authority, NCLIS

programs have encompassed a wide range
of national policy issues and topics over the
last twenty years. The commission has a

unique policy-advisory role within the fed-
eral sector. NCLIS has the ability and re-

sponsibility to plan projects and programs
related to developments affecting the evo-

lution of what this conference terms the
"new library paradigm." The form and

shape of this new library paradigm consti-
tute the central concern of this conference.
Identifying attributes of this paradigm are

also central to the program agenda of the
national commission. Our program role in
the topic of this meeting—"Linking Multi-
media Digital Libraries"—is to provide the
advice and planning required to assist the
nation in achieving the vision of a nation-

ally integrated network of libraries ex-

changing multimedia information in digi-
tal and other formats.
Before discussing the federal role in this

new library paradigm, I want to try to

draw the outline of what the new paradigm
concept of a library actually looks like. I
think there are few of us that doubt that a
new paradigm is currently evolving for our
information organizations and institutions,

as well as for those of us who work in this
field. What we are unsure of is what it feels
like to work in the paradigm and what
changes we need to initiate to achieve it.

Symptomatic evidence of our current tran-
sitional environment is commonly accepted
to be such items as the following:
• Increasing involvement of digital elec-

tronic systems in library and information
organizations
• Movement toward networked infor-

mation systems and a shift away from re-

source ownership toward access to shared
resources from diverse collection sources

• Shift toward a more fluid format,
where information is available in a multi-
pie array of formats, both graphic and digi-
tal
• Shift toward greater user choice and

control of the form and content of informa-
tion and away from system constraints
• Rapid changes toward a global per-

spective on information issues
• Proliferation of information produc-

tion that necessitates an increase in the abil-
ity to process and manage information at

an ever-increasing level of efficiency
• Concern about the social, economic,

and legal impacts of information illiteracy
and electronic illiteracy
• Growing concern over the economic

consequences and property-ownership im-

plications of a transition from a graphic
print-based information society to a culture

dependent upon electronic communication
as a means of information transfer and ex-

change
• Increasing concern about individual

privacy and confidentiality, especially in
relation to personal information and to is-
sues involving individual information se-

lection and choice
• Increasing involvement of different

teams or groups of individuals engaged in
collaborative work using information tech-

nology that bridges time and geographic
distance, allowing cooperative group intel-
lectual research and problem solving
• Growing awareness that the transition

to a new library paradigm requires a care-

ful examination of the inherent values un-

derlying information creation and a shared

exchange of the information processes
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A paradigm is an outstandingly clear or
typical example or archetype that estab-
lishes a pattern against which we measure

change. We are addressing the new library
paradigm at this conference, but, indeed,
the paradigmatic shifts involved in the
transitional decade of the 1990s may indi-
cate a more fundamental transformational
shift of power in society. Powerful new
electronic tools and technologies are having
a profound effect on global politics, social
change, and our information institutions.
Fundamental changes are occurring in the

way we relate to one another. Individuals
now have the tools to engage in collective

group actions that tend to blur the tradi-
tional boundaries and identities we are so

used to. Evidence of this is to be found in
CNN's coverage of Operation Desert Storm
in the Persian Gulf. Instantaneous trans-

mission of the changing military situation
allowed world leaders, along with cable
subscribers, to see the effects of tactical de-
cisions instantly. Further examples of fun-
damental communication changes are

found in the reporting of dramatic changes
occurring in the Eastern European nations,
the dramatic changes occurring in the po-
litical structure of what was once the Soviet
Union, and in the People's Republic of
China during the spring of 1989, when Chi-
nese students in the United States transmit-
ted by facsimile Western news coverage of
events in Tiananmen Square directly to stu-
dents participating in political demonstra-
tions in Beijing.
Technological changes are having an im-

pact on the traditional functions and ser-

vices offered by our libraries and informa-
tion organizations, but these same

technologies are also influencing our basic
social structures in ways that are not clearly
evident. Our paradigm shift toward the li-
brary of the year 2000 depends upon our

ability to understand how basic values and
principles are affected by the adoption of
new technologies. These historic values and
principles have served as the foundation of
library service, and these same tenets must
be translated into the new era. Perhaps the
library information program is experienc-
ing a shift toward what could be termed a

"knowledge orientation" function rather
than to the library of the future where more

traditional services and resources are avail-
able on-site. Managing knowledge re-

sources may, in the library of the future, in-
volve new techniques and abilities that are
very different from those acquired with our
M. L. S.'s. We should be guided by visions of
the future that define what we want to

have available, rather than project future
systems based on past organizational struc-
tures and functions. We should also wel-
come opportunities such as this conference
to engage in dialogue about what values
our future libraries should reflect. Only in
such an open and interactive community
can we develop visions of the future that ac-
commodate the widely diverse, pluralistic,
global society of the twenty-first century,
where change is the only constant.
Symptomatic changes in the structure of

the larger information marketplace can be
seen from the perspective of the growth of
the personal-computer marketplace over

the decade of the 1980s. When IBM intro-
duced its first personal computer in August
1981, the company hoped to sell 250,000
machines over the life of the product. To-
day, a decade later, this product has sue-

ceeded far beyond IBM's wildest expecta-
tions, with millions sold and with

computers now accepted as a basic fact of
life—almost as basic as electric power.
But, according to Paul Saffo, a re-

searcher at the Institute for Future in
Menlo Park, California, as noted in the
New York Times ("The Computer Age:
Still a Work in Progress," Aug. 11, 1991,
Section 4, p. 1,4), "We're mostly just doing
old things in a new way. The main event is

yet to come." Indeed, just ten years ago, be-
fore personal computers were introduced
into the U.S. market, there were just
230,000 computers in use in this country.
Today there are more than 55 million in our
country and more than 110 million in the
world.

So where are we to find evidence of the
new paradigms for electronic libraries, dig-
ital business systems, paperless offices, and
an educational system transformed by
computer-assisted instruction? What mi-
raculous, clear new archetypes will result
from the digital information-processing
revolution of the last several decades? Per-

haps, in looking for the big changes, we are
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missing important clues to the future im-

pact of electronic technology on our infor-
mation systems. For example, claims of im-
proved productivity through the
introduction of computers have not, in gen-
eral, proven accurate. Service-industry
productivity in the last decade has risen less
than 1 percent a year, compared with 4

percent in manufacturing. Part of this low
increase in productivity despite the invest-
ment of hundreds of billions of dollars in

computers may be that we are spending
more of our time making revisions and fine-
tuning our information, simply because our
information tools make such refining easy
to do.
In a very real way, the claims of revolu-

tionary development and the emergence of
new information paradigms that were
made at the start of the last decade, will, in-
deed, become evident in the next ten years.
The interconnected national network that
has been described as the "electronic super-
highway" will, in effect, provide an infra-
structure for exchanging messages, engag-
ing in collaborative work, customizing
human interaction, and extending the ca-

pability of machines. With computers
hooked into national digital networks, the
isolation of intelligent machines will be
broken, giving way to new breeds of inten-
tional interactive communities. At the
same time, as digital highways link individ-
uals and institutions, a fuller spectrum of
format communications becomes possible,
allowing voice, data, and images to enrich
the complex texture of human interaction.
At the same time as our postindustrial

society enters the age of networks, linking
intelligent human agents into global com-
munities, our social, economic, and tech-

nological policies will require attention and
revision in order to assure that our values
and principles are consistently carried for-
ward in the transition to a network literate

society.
The visions of the library and informa-

tion service organizations of the future can

be seen from the standpoint of three current
NCLIS concerns: (1) the White House Con-
ference on Library and Information Ser-

vices, (2) the emerging national initiatives

relating to digital electronic-network tech-
nology, and (3) the changing global eco

nomic climates affecting the legal, techni-
cal, and institutional structures of our
information organizations.
The nation that received the 1979 confer-

ence resolutions from the first WHCLIS is

very different from the America we know
today. Our roots and values are not differ-
ent, but our public policy concerns have
shifted. Three concerns that had a pro-
found affect on the 1991 conference recom-
mendations are (1) America 2000, (2) the
proposed National Research and Education
Network (NREN), and (3) the increasingly
global nature of information issues.

AMERICA 2000

In 1991, one of our most important cur-
rent national priorities involved a long-
term strategy to reinvent the American ed-
ucational system—to design new American
schools for the year 2000 and beyond. This
challenge to revolutionize American edu-
cation involves a partnership among na-

tional, state, and local officials, along with
the corporate community. The strategies
and goals involve national standards for
American schools and nationwide assess-

ments for measuring student progress.
There are implications here for libraries in
words such as assessment, measurement,
and evaluation.
The education strategy expressed in

America 2000 involves a change in our atti-
tudes about learning. This is not a federal

program. It involves a populist crusade to

spur fundamental changes in the way we

educate ourselves and our children. The
lesson for those of us concerned about

improving the nation's library and infor-
mation services is that our conference im-

plementation strategy for the recommen-

dations of the White House conference
must involve the broadest possible range of
interests. To be successful, we must use the
nation's educational revitalization efforts
to leverage the conference outcomes for im-
proving our libraries and information ser-

vices that are essential to the success of pro-
grams.

NREN

Our public discussions about library and
information service issues in 1991 were

dominated by what has been called the
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high-speed, high-capacity national digital
interstate network, often compared to the
interstate highway system, not for the
transportation of goods, but for informa-
tion and communication services involving
different types of media. Here again, the
strategies for NREN implementation in-
volve discussions identifying the various

complementary roles of the public and pri-
vate sectors in developing, managing, and
maintaining this new national communica-
tion infrastructure. Once again, the lesson
for those of us concerned about improving
the nation's library and information ser-

vices is that our conference and implemen-
tation conferences such as this and recom-

mendations coming out of the White
House. Strategies for ideas and actions

coming out of this event as well as the
White House conference involve the broad-
est possible range of interests, interests rep-
resentative of the broad array of individ-
uals attending this conference. To be
successful, we must use the national net-
work planning efforts to leverage the con-

ference outcomes for improving our li-
braries and information services.

THE INCREASINGLY GLOBAL
NATURE OF INFORMATION ISSUES

The nation's focus on creating a revolu-
tion in education is not concerned only with
student success and achievement. It is moti-
vated by a concern about which nations
will thrive in the competitive global mar-
ketplace of the future. Increasingly, in the
changing global information structure,
dominated by technological change,
knowledge and ideas are seen as the raw

material for growth and economic achieve-
ment. Nations that nurture ideas and the
means to express knowledge will move for-
ward in years to come.

FEDERAL FUNDING
OF LIBRARIES

Finally, I would like to share a moment's
reflection about the national climate and
fiscal reality. I had lunch last month with
an extremely knowledgeable person who
works as a budget examiner at the Office of
Management and Budget, the infamous
OMB. During our conversation about the
relationship of libraries to the president's

education agenda, she made a few thought-
ful observations about the next few years
that included the following:

1. We are in an era of reduced federal

spending.
2. This era is made more complex by the

budget reform that divides the federal

budget into four distinct parts related to do-
mestic, foreign, defense related, and enti-
tlement programs. Increases in federal sup-
port to a program in one area must be taken
from other programs within that same

quarter.
3. Program growth in the next few years

will lag behind inflation.
These budget realities make it extremely

difficult to initiate new programs or to plan
for increased support for existing pro-
grams. The U.S. economy depends on

rapid adoption of new information and

technology. Over the past two decades, the
dollars spent on federal programs for edu-
cation, training, employment, and related
social services fell by 21 percent when infla-
tion is taken into account. This is the
climatic context within which the one hun-
dred White House conference recommen-

dations will have to be considered as well as
the context within which the new library
paradigm must be viewed. Fiscal restraint
dominates our planning due to the $360 bil-
lion national deficit. Until relief is gained
through new revenue sources and struc-

tures through which a mixture of private
and public support for libraries and infor-
mation services is achieved, we will not
likely find support for implementation
actions geared toward the development of
new library network paradigms at the fed-
eral, state, or local levels. This is why the

library community must form strategic alii-
ances, such as with the coalition of allies in
the information services sector.

John W. Gardner, founder of the lobby-
ing group Common Cause and professor of
public service at Stanford University, ad-

dressing the one-hundredth commencement
of Stanford this past June, talked about the
nation and the test of character we face:

Life isn't a mountain that has a summit. Nor a

game that has a final score. Life is an endless un-

folding and, if we wish it to be, an endless process
of self-discovery, an endless and unpredictable
dialogue between our own potentialities and the
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life situations in which we find ourselves.
The test is whether in all the confusion and

clash of interest, all the distracting conflicts and
cross purposes, all the temptations to self-

indulgence and self-exoneration, we have the
strength of purpose, the guts, the conviction, the
spiritual staying power to build a future worthy
of our past. ■ ■

Questions and Answers
with Jane Ryland and
Peter Young

Question: We have heard that the Na-
tional Research and Education Network
(NREN) started out to be the core of high-
performance computing and that by put-
ting the E in NREN it's been expanded to
include education. How do both of you see

it expanded to all types and sizes of libraries
and to individuals in their homes? Is there
any thought of that next stage?
Jane Ryland: There are many of us who

believe NREN won't be effective until it
reaches libraries of all types and sizes and
individuals in their homes. Libraries in-

creasingly are not buildings with walls. Li-
braries are points where you can access in-
formation resources. You should also be
able to access these resources from your
home, just as you can from within a physi-
cal structure. However, there are varying
degrees of acceptance in this belief. The
question is not if there will be equal access
to the NREN, but how quickly it will
evolve. Clearly, institutions with the most

resources will be the first ones to get access
to the capabilities, but I think that there is a

strong belief that everyone will eventually
have access to the information.
Peter Young: I attended a preconference

to the White House conference in Decern-
ber that was managed and organized by the
Network Advisory Committee of the Li-

brary of Congress. The conference was at-

tended by 125 people and addressed the fu-
ture role of networks. I was amazed
because in two and a half days that group,
composed of primarily academic and net-

work leaders, endorsed a concept that pub-
lie libraries need to be nodes on a national
network. That endorsement was fed into
the White House conference and produced

the second most popular recommendation
coming out of the conference.
I will read it to you. It is entitled "Net-

work Recommendations":

Congress shall enact legislation creating and
funding the national research and education net-
work that will serve as an information super high-
way and allow educational institutions including
libraries to capitalize on the advantages of technol-
ogy for resource sharing and the creation and ex-

change of information. The network shall be avail-
able in all libraries and other information
repositories at all levels. The governance structure
for NREN shall include representation from all in-
terested constituencies including technical, user

and information provider components, as well as
government and education at all levels.

That is a dream. How to take that dream
from a political reality to a social reality is
the challenge of this community.
Question: We have learned about both

ends of the NREN issue that seem to be at

opposite sides. On one hand we are talking
about making information over the net-
work available to everyone, and, on the
other hand, we are talking about ade-
quately compensating the people that gen-
erate the information. I am wondering how
these two opposite sides of the coin are go-
ing to work together. I think one specific in-
stance is the CD-ROM products available
today that were marketed with the idea of
being used at one location or, at the most,
on a local area network. These databases
are now going to be accessible over an infi-
nite area to an infinite number of users.
How are the people that generated the in-
formation in the first place going to be ade-

quately compensated?
Jane Ryland: There is no easy answer,

but the Coalition for Networked Informa-
tion (CNI) realizes that this is an extremely
difficult question, and groups within the
coalition are working on it. Copyright leg-
islation is based on printed products. But
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what we have now is the capability for in-
credibly broad distribution of information
via the network and distribution without

anyone's knowledge. The (copyright) laws
are going to have to change. A little bit of

background may help in providing a base
for discussion. Prior to the 1950s, 80 per-
cent of the revenue for information went to

nonprofit organizations and professional
societies, and 20 percent went to commer-

cial publishers. Now that ratio is reversed,
and it's not clear whether all the compensa-
tion in today's system is going to the authors
as opposed to the (publishers and printers).
Sometimes authors pay for the publication
of their works rather than get compensated
for them.
Peter Young: This question is a particu-

larly interesting area of the NREN, espe-
cially when you go back not ten but twenty
years. Look at the relationship of the Asso-
ciation of American Publishers (AAP) the
trade publishers as well as the scholarly
publishers, and the library community. It
was a very different world in the late 1950s

up to about the early 1970s. About 1978

things started to move apart, and since

then, technology has put up additional bar-
riers or introduced walls between the two

communities. Part of that I think is the
result of the publishers' being in a more

conservative environment than even li-
braries. That conservative environment
sees technical training not as an avenue for
amplified products and services with in-
creased revenue sources and strings but as a
threat to revenue sources and strings. This
is a very significant threat. How can you
control ownership of a single work that isn't
expressed in a tangible medium? What will
happen when, by a very simple action, an
individual can be an author, a publisher,
and a distributor and/or a consumer of a re-
vised work on a network? There are a vari-

ety of different models you can look at for
exchange of dollars via the following on the
exchange of information products on a net-
work. Many of those models come out of
the European environment in which you
have a third-party-right balancing organi-
zation like the Copyright Clearance Center
and some of its experiments. This solution
introduces a certain amount of overhead
and the technological necessity for putting

some sort of meter within the network envi-
ronment. A meter would track use, pre-
sumably collect sources like a performing-
rights organization, and dispense royalties
to the owners. As Jane pointed out, the
owners of the information are currently the
publishers, rather than the authors. What

technology has done is give a lot of power to
the individual to supplant those institu-
tional functions that have been fulfilled in
the past by publishers and libraries. The
main question is: What is the role of the

publisher in the future? I think Jane put her
finger on it when she started talking about

authenticity. There are very few professors
in academic institutions who will turn to

the network for tenure publication consid-
eration without going to an Elsevier or

Pergamon, especially in the scientific, tech-
nical, and medical fields. These concerns

are policy related, and technology is in
front of the policy changes. Right now, I
am very hard-pressed to say if the world
were mine tomorrow, what changes I
would make to the copyright law.
Jane Ryland: Part of what the coalition is

doing is developing vision statements for dif-
ferent kinds of models. A very interesting vi-
sion presented at a recent coalition meeting
described the national licensing plan where

publishers or providers of information
would give unlimited use of materials to the
subscriber who would pay a couple of dol-
lars a month for the use of all types of materi-
als. There are many alternatives that might
valuably be discussed, and ultimately the
determination of how much compensation
should be paid will be made by a very di-
verse group that represents everyone in-
volved. A coalition project through Elsevier
and a group of institutions is pioneering a

publishing project. Elsevier is working to

make a critical mass of serials and periodi-
cals of several disciplines available for a fee.
The institutions or libraries buying this par-
ticular service will pay the same price
whether it is a printed publication or

whether it is an electronic publication for
which there will be unlimited use of that
particular material.
Question: It is only fair to make the in-

formation on the network available only to
those who have the ability to pay. How-

ever, this philosophy will inhibit the desire
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to make the network accessible to everyone.
Therefore, will the entrance routes from
counties to the national highway be feder-
ally supported in order to provide equal ac-
cess to the network or locally supported?
Peter Young: I came down here from

Washington the other day and was over-

whelmed by truck traffic on Route 81. I
had planned about a five-and-a-half-hour
trip, but ended up taking eight hours. The
reason we took eight hours over the five and
one-half is that 81 is a very heavily traveled
interstate, especially by trucks. The reason

81 is so busy is because the commercial traf-
fie is shying away from 95 because the tolls
are being raised. We also drove to Vermont
last week. We shunned 95 along with all the
trucks because the New Jersey turnpike just
tripled its rates. The point is that traffic

along a locally managed, pay-as-you-go,
fee-based highway is such that it's driving
users to publicly subsidized alternatives.
What will happen if all of the digital net-
work gateways are controlled by private-
sector interests? Look at what happened to

commercial television. I have been trying
to write a piece of a model that describes
what conceivably could take place in an en-

vironment in which you have a Corpora-
tion for Public Broadcasting type of model
for scholarly communication within a digi-
tal environment. It is very hard to see how a

mix of public, federal, private, and institu-
tional not-for-profit representative inter-

ests work together for finding their way in
this dark forest. The questions I have been

asking myself are: What are you going to do
about ownership? How do you compensate
authors? How do you make sure that the
balance between incentive for individual
profit-making entities is satisfied and at the
same time the public interests are served?
These are very hard, but extremely fasci-

nating questions.
Question: CAUSE and EDUCOM are

pretty representative of their user commu-
nity and are good organizations. However,
ARL is certainly not representative of the

interests of most librarians. It is, therefore,
highly questionable that representatives
from ARL are the ones calling the shots on
the NREN. How can we sit here today and
talk about how the development of the
NREN is represented by diverse interests

when there is little representation from
smaller organizations and libraries?
Jane Ryland: CAUSE is probably the

most broadly representative of the three or-
ganizations you stated, with a larger com-
ponent of smaller institutions and commu-
nity colleges than the other two. However,
the members of all of the organizations feel
it is important to get all the various players
involved in the development of the NREN
and are using various mechanisms to do so.

The Coalition for Networked Information
was formed especially to address the needs
of all types of libraries and information
agencies. Even though the dues to become a

member of the coalition may be a barrier,
an institution may still be a part of the
working groups of the coalition. These
working groups are where much of the ac-

tual development of policies occurs. The
coalition has also encouraged a number of
small institutions and small libraries to
form consortia (sharing the dues) so that
they could participate. The publication
and communication mechanisms of the or-
ganizations are also being used to try to

keep the broad community, not just mem-
bers, informed about the issues. The
CAUSE conference has invited a constitu-
ent group to its conference no matter what
their involvement in the coalition to give
some feedback about the NREN to key coa-
lition members. ARL, even though it only
has 190 members, is also trying to get word
to all libraries through its publications.
Question: How do you see technology

modifying the library's objective of effi-
cient widespread dissemination of informa-
tion, and how will it modify the way in
which the library operates? Also, do you
think the librarians' role is going from a tra-

ditional institutional function to a teacher
role?
Peter Young: From a certain perspective

librarians may think we have had our

warehousing function somewhat stolen.
When Vinod was talking about the com-

parison of where things were stored, in
terms of the storage-space capabilities of
video disks, etc., I kept waiting to hear
about libraries as a means of storing infor-
mation and the millionfold factor that li-
braries give to information from the past
and to images, thoughts, and ideas stored
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from those who have come before. How
can we evolve these institutions into things
that are indeed efficient and effective at our
traditional roles as those roles become en-

croached by other things in society and as

information plays a more public role in so-

cieties? If I had to identify a niche market
for the librarian, I would identify the class-
room.

Jane Ryland: I don't think technology
and technological capabilities are going to

be something that makes us change. I think
the librarians will decide what the best uses
of technology are and how their own roles
will change. Given the capabilities of tech-
nology, I think the librarian will have a

choice to make and will have the opportu-
nity to determine the best way to utilize the

technology and decide how the library as

an institution will change within soci-

ety. ■■

Library Automation
Marketplace: The New
Frontier with Fuzzy Edges,
Presented by Frank R.
Bridge

Barbara L. Scheid

Frank Bridge's presentation gave a re-

view of the library industry ten years ago
and how it is evolving today and provided a

glimpse of what will happen in the future.
He also gave suggestions on how to plan for
library automation.
Bridge said librarians have been refining

the information storage and retrieval pro-
cess for more than three thousand years. Li-
brarians receive the most out of new tech-
nology because they have already
implemented standards. He said, "Librari-
ans are the most informed people about
how they want their information systems to
work and what standards the new technol-
ogy must meet. Librarians should not rely
on information technologists, but should
plan their own futures,"
The audience was briefed by Bridge on

how information technology evolved and
changed the way in which patrons use the
library. He said connectivity has been and
will always be an automation concern. For
example, first a system consisted of only a

central computer with hard wires connect-

Frank R. Bridge is President, Frank R. Bridge
Consulting, Inc.

ing dumb terminals. He said it was easy to

determine where the system began and
ended and how many users were on the sys-
tern and where those users were located.

Very quickly, however, hardware and
communication systems were improved so

that users could dial into modems attached
to the computer. A patron could now

search the system without entering the li-

brary. Bridge stated, "At this point the li-
brary ceased to be a building and began be-

ing a service." Local area networks within
the library were then added to the system,
and before long, analog lines and some fi-
ber optics were laid that connected off-site
LANs and other libraries to the central sys-
tern. Through the use of digital lines, the
central computer was then attached to

computers in other cities, states, and coun-
tries. A patron of a library located any-
where may now search a library catalog
and the external databases the library sub-
scribes to without leaving the library-
automation system. Bridge said, "Pres-

ently, it is getting very fuzzy to determine
where the library system ends and other

systems begin."
Bridge stated that although the library-

automation business is changing rapidly,
there are things a library can do now to

plan for the future. He said, however, "It is
not possible to have a ten-year automation
plan. Librarians need to plan much more

closely to the future. Day-to-day opera-
tions and the services a library offers are

changed by technology too frequently to

plan ten years into the future."
Libraries that have not yet automated or
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libraries wishing to automate operations
further are faced with questions as to which
library automation software and hardware
vendor to choose; how the software vendor
handles electronic mail and multimedia;
and how both the hardware and software
company handle connectivity issues.

Bridge said the library should research
communication devices to see which are

best suited for it. The library should con-

sider how many branches the system will
support and whether the central system
will be shared by other libraries. He added
that the library may consider using locally
mounted databases and should know how
their system will interface with these data-
bases and with other systems.
According to Bridge, "Hardware-

independent operating systems are a myth
right now. The UNIX operating system is re-

ally not hardware independent. It must be
fine-tuned for each system." He said that in
the future automation companies will han-
die the hardware-independent operating-
systems issue. Hardware companies such as

Hewlett-Packard and DEC are rewriting
their operating systems to meet the stan-
dards for UNIX. He also asserted that "the
standards for UNIX are going to be devel-
oped all over again." He said, "There is a de-

velopment path to migrate systems like
MPE/XL using the Posix guidelines, but I
don't know the development time frame."
Bridge recommended purchasing either

an Ethernet or Token Ring LAN, as most

systems are compatible with these two

LANs. He stated that the most important
decision when planning a LAN is the type
of connection to purchase for connection to
the cabling. He stated that twisted-pair ca-
bling is cheaper and gives some flexibility.
However, in order to keep it separate from
the phone lines one needs to make sure that
the LAN twisted pairs are a different color
from the phone-system cabling.
Librarians should also consider how

their vendor is planning for electronic mail.
Bridge said this is a concern from the point
of the local application software, to the

computer system, up to the connection to

other computer systems. He noted that
X.400 Electronic Mail is coming along very
rapidly and works well within systems. He
said most vendors are writing software to

make it work between systems, and this
should be working quite well within the
next year or so.
As Bridge stated, the Fiber Optics Digi-

tal Data Interface (FDDI) is the standard
to move data across the networks. The
bandwidth on fiber optics is so great and
can carry so much data that the investment
a library may make today will be good for a
number of years. He added that telecom-
munication companies are now offering
"bursty telecommunications." Bursty tele-
communications allow a library automati-
cally to gather up just the right amount of
bandwidth when it needs it and then de-
crease the bandwidth to normal levels after
transmission of the files. This service is par-
ticularly useful for transferring large files.
Bridge asserted that although vendors

give high praise to Open Systems Intercon-
nect (OSI), they really haven't done much
work with it and "file server location infor-
mation" software is much more popular
with the vendors. He reported that many li-
brary automation vendors are now writing
software that includes in the subject head-
ings item records for images and other mul-
timedia collections that link the item back
to the subject headings. There is no need to

get out of one system and into another.
Bridge said this new technique is a major
development in dealing with the OSI con-

cept because the patron is going from one

system to another very easily and quickly.
Some helpful hints were given for those

libraries that have not automated and for
those that are considering further automa-
tion. Bridge said the library system the li-

brary purchased should handle unabridged
MARC records and should not throw out

any part of the record. He recommended
the use of Code 39, or CODEABAR, bar-
code labels, as they are the most supported
labels. He told librarians "not to use dot
matrix printed bar codes, but to use laser-

generated or photo-composed bar codes."
He also said when libraries are sharing a

system, it is very important that each li-

brary has a local library identifier on the
bar codes or at least that different bar-code
runs be designated for each library.
Bridge also suggested that libraries im-

plement USMARC and LC cataloging
practices whenever possible and keep stan-
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dard bibliographic identifiers. He said that
it is imperative to document every decision
for cataloging and coding and that libraries
should have written procedures for all au-
tomation procedures. A good example is to
document how a library encodes informa-
tion, particularly item-specific informa-
tion. He also said it is important to catalog
serials holdings at level 2 or above of the
new MARC standard for coded holdings
and locations for serials.

Bridge stated that technology has

changed the way in which a library pro-
vides services to its patrons. Today's patron
expects easy and prompt access to all types
of information resources. Therefore, the li-
brarian of today must be even more in-
formed than the librarian of the past, be-
cause he or she must still possess a wealth of
information and must also understand and
know how to apply technology to meet the
new demands of the users. ■ ■

The Vision of the National
High-Performance
Computing Technology Act
of 1991

Rick Boucher

Increasingly, access to information and
the rapid and innovative exploitation of in-
formation is integral to the creation of new
wealth. Postindustrial societies have en-

tered the information age. Advances in in-
formation technologies—computers, fiber-
optic networks, high-definition video
systems—are transforming both work and
leisure environments and the way society
operates. Some experts have characterized
the developed world as experiencing a

transforming convergence of computing
and communications technologies that will
have an impact as great as the replacement
of muscle power by machines.
The government has always played a

central role in the development and main-
tenance of the physical infrastructure of the
nation—the roads, bridges, canals, rail-
roads, seaports, and airports. In the infor-
mation age, to ensure competitiveness in a

global economy, the government has a le-
gitimate role to assist in the development of
the nation's information infrastructure, in-

Rick Boucher is Representative, United States
Congress, Ninth District, Virginia.

eluding digital networks, advanced com-

puters, and distributed databases of spe-
cialized information.
Libraries constitute an essential part of

the information infrastructure and will
continue to play a key role in the advance of
civilization by perpetuating and preserving
knowledge. However, as suggested by the
theme of this conference, the way libraries
fulfill their function will evolve as informa-
tion technology changes. As the sheer vol-
ume of information expands at a dizzying
rate, the development and availability of
tools to help users find and understand the
information they seek will become more

and more important. This is clearly a cen-

tral service libraries will be called upon to

provide.
The magnitude of the information explo-

sion in science and technology has driven,
and has been driven by, the development of
powerful computers and high-speed data-
communication links. Computers can ere-

ate elaborate mathematical models of the
world around us that allow detailed study
of how the elements of the models interact
in space and time, outside of the limits im-
posed by the real world. That is, computers
can shrink oceans, zoom in on molecules,
slow down physics, and fast-forward cli-
mates. The ability to see physical phenom-
ena at the right size and at the right speed
leads to understanding.
However, the immediate product of

large computer simulations is a mind-
numbing barrage of numbers. Similarly,
experimental science has developed tech-

niques and instruments that produce enor-
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mous data streams. For example, a single
remote-sensing satellite of the proposed
NASA Mission to Planet Earth will pro-
duce, in five days, data equivalent to the
entire contents of the Library of Congress.
Likewise, the Human Genome Initiative,
which has the goal of cataloging all of the
genetic information that defines the human
species, will establish an enormous data-
base. This digital database will be the raw
material researchers will access and manip-
ulate in order to identify gene expression
and gain understanding of genetic-based
diseases.
Only by means of high-performance

computers can these torrents of numbers be
translated into visual images that can then,
in turn, be interpreted and understood.
However, to transmit large storehouses of
data to the computers that convert the raw
data into useful information and also to

provide talented researchers with access to

that information for analysis require high-
capacity data links.
A data superhighway linking all regions

of the nation would allow scholars from
across the country to interact and collabo-
rate as if across the hall from one another. It
would spur collaboration among talented
individuals irrespective of their geographic
location and institutional affiliations, as

well as allow easy access to remote data-
bases and large facilities. Moreover, an ac-

celerated version of traditional scholarship
will be facilitated as noncomputer special-
ists are assisted in finding and acquiring in-
formation from distant locations.

Applications of a national network will

eventually extend far beyond research and

university-based scholarship. Schoolchil-
dren will have new worlds of information

opened to them to explore at will; physi-
cians will be able to consult with specialists
thousands of miles away to assist in inter-

preting a patient's CAT scan in the middle
of an emergency; home-entertainment cen-
ters will include interactive digital televi-
sion that lets viewers explore artificial
worlds existing only in a computer's elec-
tronic circuitry.
The most exciting uses of high-

performance computers and networks have
not yet been thought of, however. This has

always been true of revolutionary technolo

gies. Consider that railroads were envi-
sioned as feeder transportation systems for
canals and that even Thomas Edison, a vi-

sionary of stature, thought that the principal
use of the phonograph would be to record
the final wishes of old men on their death-
beds.
The full promise of high-performance

computing and networking is far from be-
ing realized. The current version of the na-

tional network, the Internet, is neither fast
enough for computational scientists and en-
gineers nor transparent enough for persons
with limited knowledge of computers.
Applications may speed along one link of

the Internet and slow to a snail's pace on

another. Subnets constituting the Internet
operate with different systems hardware
and often with their own peculiar rules, or
protocols, for formatting, addressing, and
transmitting data. Not only do the com-

plexities associated with communication on

the current Internet take time from re-

search, they also discourage many re-

searchers from even using electronic mail.
Although much research and develop-

ment work has yet to be done, the basic
technological component needed to turn
the tables on slow data-transmission rates is
now at hand, namely optical fibers. The
raw, inherent data capacity, or band-
width, of a single glass fiber is a million
times greater than that of a copper wire.
Best of all, the intercity optical-fiber links
have largely been put in place by the tele-

phone companies, although the capacity
available has hardly been tapped. The

problem is at the ends of the fiber, at

switching points and entry/exit ports,
where electronic signals must be rapidly
transformed to coded light pulses—and
vice versa.

Research is now underway to increase
the useful bandwidth available for net-
working applications with optical fibers,
including early development of all-optical
computers and switches. Current projec-
tions expect data rates of billions of bits per
second over switched networks within the
next five years.

As many of you are aware, congressional
action has been taken this year in order to
ensure that data superhighways become a

reality and that the power of computa-
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tional science and engineering continues its
advance. The National High-Performance
Computing Technology Act of 1991 was

passed by the House with bipartisan sup-
port in July, and a companion measure in
the Senate was recently approved. I believe
that a compromise between the two ver-

sions of the bill will soon be achieved.
This legislation creates a balanced pro-

gram with several connected components.
It will develop the National Research and
Education Network, or the NREN; it will
explore new classes of high-performance
computers, including development of soft-
ware to exploit the capabilities of the most

powerful machines for science and engi-
neering applications; and it will train new

computer scientists and computational sci-
entists and engineers. The several compo-
nents of the high-performance computing
program will consolidate and focus federal
research and development activities. Over-
all, the program seeks to capitalize on our

lead over our international competitors in
some areas and accelerate developments in
other areas in which the competition is

tighter.
An important focus of the high-

performance computing program is to ad-
dress particularly challenging problems in
science and engineering that are barriers to
scientific and technical progress. Those
problems are often referred to as "grand
challenges," and many are of great impor-
tance to society. Examples include develop-
ment of computer simulations of climate to
assess the consequences of human activi-
ties; analysis of the fundamental structure
of materials to develop better high-
temperature superconductors; and deter-
mination of the function of biologically im-
portant molecules to unlock the secrets of
cell biology and, thereby, open new ave-

nues for the cure of disease.
The National High-Performance Com-

puting Technology Act has attracted broad
support from industry and academia and
from many types of users of computers and

networks, from the occasional to the most

sophisticated users. I am pleased to say that
librarians, both individually and through
their professional organizations, have been
active in their advocacy for the legislation
and offered many helpful suggestions dur-
ing the process of developing provisions re-
lated to the network and to services avail-
able through the network.
The National High-Performance Com-

puting Technology Act provides a frame-
work for establishment of the NREN but
leaves many of the details for implementa-
tion to be worked out by the agencies in-
volved. Policies for user access, cost recov-
ery, and security, to name a few, will need
to be determined as NREN is established.
A critical aspect of this process will be the

interaction among the cooperating federal
agencies, the telecommunications indus-

try, and the outside user community. The
House included a provision in the legisla-
tion to create a formal advisory panel com-
posed of nonfederal members to assist fed-
eral officials with planning and
implementing all aspects of the program.
The membership of the advisory panel is

specified to include representatives of the
research, education, and library communi-
ties, along with network providers and in-

dustry. The goal of this provision is to en-

sure that communication occurs among all
of the interested parties in the public and
private sectors. Good communication will
help ensure that the design and implemen-
tation of the NREN results in the prototype
of a truly national network, in terms of ap-
plications as well as connectivity.
The opportunities offered by the high-

performance computing program are

great, and we in Congress intend to move

aggressively to implement it. The program
is at the heart of efforts to enhance the na-

tion's economic competitiveness and will
provide resources to stimulate the creative
imaginations of scientists, engineers, and
educators, and all those at the forefront of
the information revolution. ■■
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Electronic Libraries: The
Pros and Cons of
Multimedia Access
Copyright Issues,
Moderated by Jane Ryland
Barbara L. Scheid

Jane Ryland opened the session by ex-

plaining that copyright issues apply to mul-
timedia information as well as information
of all kinds.
Ryland began the discussions by covering

the background of the copyright law, and
the topic quickly proceeded to copyright
ownership issues. The audience also exam-

ined the advantages and disadvantages of
current copyright laws and addressed the

problems associated with copyright on
electronic information.
The entire concept of copyright stems

from the creation of the printing press,
which actually made making copies much
easier and made commercial copies widely
available. The United States copyright law
stems from the British copyright law en-

acted during the period of Queen Anne.
The law was first seen in the U.S. Constitu-
tion and "secured to authors the exclusive
rights to their writing." The current copy-
right law protects literary, musical, and
dramatic works as well as pantomime, cho-
reography, pictures, graphs, sculptures,
motion pictures, audiovisual material, and
sound. In 1976 the law was amended to in-
elude computer programs, electronic mu-

sic, and computer databases. Copyright
law includes the physical copying of mate-
rial, but does not cover the use of ideas.
The intent of the Constitution was to en-

courage the creation of intellectual work.
Scholars were to be compensated for their
work so that more scholarly works would
be created, but is this what is happening to-
day? Authors do have exclusive rights, but
there are exceptions to the laws, such as the
fair-use provision and the exceptions made
for libraries. It was stated that today most
authors do not own their works; the pub-
lishers own the copyright to the works. Ap-
proximately 80 percent of the return of

copyright revenues goes to the publisher.

Part of the copyright intent was to reward
the author of the original work and then the
value adder. Is this added value worth 80
percent of the total revenues, as opposed to
the value of the author's work?
Why, then, do authors give the copyright

to the publisher? Does the writer still need a
publisher? In the past the publisher took
the risk and added value—like authentica-
tion of the text and creation of the market
for the work. However, universities are the
source of much of the authorship of intel-
lectual work, and technologies are now

available that give a university the capabil-
ities of becoming a publisher. The peer re-
viewers of intellectual works are faculty
members who already work for the univer-
sity. In essence, peer review is the mecha-
nism publishers use for authenticating the
work. What is left for other publishers to

do? It was decided that this point is bring-
ing the publishers to the table. There are

some publishers who know this is a problem
and are workingwith the industry to ensure
that they will have a future role, but there
are many publishers who need to "jump on

the band wagon."
Ryland reported that the Coalition for

Networked Information (CNI) is providing
at least one forum where publishers and

university representatives will get together
to communicate each side of the issue. With

hope, creative solutions will be established
by these types of forums.
Advantages and disadvantages of the

copyright law were identified by the par-
ticipants. The advantages mentioned are

that the law encourages creativity; it re-
wards the writers who publish the most-

used materials; it protects against unfair
use of materials; and it helps the system of
faithful reproduction of works. Some of the
disadvantages of the copyright law are that
the cost of administering the law is high;
the language of the law is vague and per-
plexing to the average user of information;
the law inhibits the free flow of informa-
tion; and some public relations problems
occur for the agency responsible for ensur-
ing compliance with the law.
What does "fair use" allow a user to do

with materials? A summary of the conclu-
sions drawn from the discussions of the par-
ticipants follows.
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Under the fair use of the copyright law, a
library may transfer information from one

medium to another in order to facilitate its

patrons' video and stereo equipment. Mul-
tiple copies of printed text may also be

made, but not for profit. A professor may
take small portions of a commercial video
to teach a script class, but may not show the
entire video unless the video is bought with
public-performance rights. A taped televi-
sion series may only be kept on reserve for
one month. After that time, the library
must buy the video from the producer or re-
tape it when the series reruns. Copyright of
art collections can also be very dubious. A

library wishing to create an image database
of artwork for art historians to search must

receive permission from the owner of the
artwork in order to have it in the database,
as the database may be considered public
domain.
The fair-use exception to the law has lim-

itations. Journal articles placed on reserve

for a class may not be reserved for two con-

secutive semesters unless the faculty mem-

ber has written permission from the pub-
lisher for permanent reserve of the
material. Making multiple copies of the

printed text must not impede the market for
the article, and the copying of the material
must meet the test of spontaneity. It was
stated that as a result of a lawsuit, Kinko's is
setting up a copyright clearinghouse for
faculty. Kinko's is trying to get as many
publishers as possible to agree to the pro-
gram. If successful, the program will make
it much easier for professors to offer all
types of articles to their students. Under the
program, Kinko's is responsible for collect-
ing a royalty fee from either the students or
the faculty and for paying the royalties to
the owner of the work.
It was noted that government publica-

tions are not covered under the copyright
laws and may be copied. Information that
is brought into a congressional hearing as a

public document is no longer private, but
public domain, and may also be copied.
It was clear from the discussion that fair

use might be called upon to cover a multi-
tude of situations. Guidelines for fair use do
not explicitly cover the educational use of
materials. For more information on the
fair-use issue, Ryland recommended a book

entitled Questions and Answers on Copy-
right for the Campus Community, written
by the National Association of College
Stores and the American Association of
Publishers.
The fair-use exception in the copyright

law may not always be applied and infor-
mation is not free. How can a fee be col-
lected easily to reward the author and pub-
lisher? The following models were given by
the participants.
There is much support for U.S. legisla-

tion that adds a tax to the price of VHS

tapes. The tax is distributed by the govern-
ment as royalty payments. It is believed
that this tax will help pay for the pirating of
movies and other types of programs. An-
other method of collecting royalties is a de-
vice called the "demonstration package."
This combination software/hardware
package automatically accounts for copies
made of magazine articles or of entire mag-
azines.

Accounting for the usage of databases
mounted on CD-ROMs and available
through local area networks is a present
concern. One of the pricing schemes envi-
sioned uses a meter to monitor the use of
various CD-ROM-based products. Under
this pricing scheme a university or college
library is charged for a range of users a

month. The library then pays the differ-
ence for usage over the range and is cred-
ited for usage under the range. A software

package located on the file server monitors
the usage of the database. Unfortunately,
this model will not work for databases
loaded on the mainframe.
Vendors are having a very difficult time

pricing the availability of databases on the
mainframe. One vendor currently charges
libraries by the number of students enrolled
at the university. The argument against
this pricing structure is that the whole stu-

dent body is not interested in one particular
database. It was proposed that the vendors
price a specific database based on the num-
ber of potential users. Usage of the database
then is monitored by a metering device at-

tached to specific ports accessing the data-
base. When users dial into the database,
they identify themselves and the metering
device starts. Of course, using this method,
the library pays nothing for the item and
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only for the usage of the item. The author
and publisher receive their royalties based
on the usage of the work. For example, if
one thousand users request an author's pub-
lication, then the author will get the fixed,
per-copy fee times one thousand. If no one

requests the publication, the author and/or
publisher get nothing.
Another vendor bases its pricing on the

number of terminals that have access to the
databases. This can cost thousands of dol-
lars depending on the size of the library.
These vendors are discovering that libraries
cannot pay subscription rates based on the
number of terminals. The new solution is to

charge a fee based on the number of simul-
taneous users. This is much more reason-

able, as a library may have two thousand
terminals but only twenty-five simultane-
ous users.

It was suggested that the users pay for the
use of these databases. Some participants
were very concerned that the library indus-
try would be so willing to charge for infor-
mation when in the past it has not. It was
thought that this method would also im-

pede the use of the library and the data-
bases. "In the past, a student's tuition cov-

ered unlimited use of the library's holdings.
Now, the library will have to tell students
and faculty that there is an additional
charge for doing their homework and/or re-
search," a participant said. The image of
the library has always been that it was "free
to the end-user." A participant continued,
"Do (we) as librarians really want to change
this image? There will be several public re-

lations problems if the library becomes a

fee collector."
The administration of copyright for elec-

tronic information is a major concern. Na-
tional and global networks make this type
of information available to higher-
education institutions, libraries, and busi-
nesses around the world. The National Re-
search and Education Network will, in the

future, make information available to peo-
pie in their homes.
Regional models are being developed

that will help to handle the authenticity
and flow of information. Regional centers,
each representing thousands of possible us-

ers, will be created. These centers will col

lect fees and distribute license fees to the
owners of the information. Ryland said, "It
is hoped that by collecting a very nominal
annual fee from users of the network, the
cost of the information will be spread
widely. Therefore, no one will be burdened
by the cost, and the owners of the informa-
tion will still receive the same amount of

money."
A very important aspect of electronic in-

formation is the authenticity of the work. A
user of the network will have the ability to

gather segments of authoritative work on a

particular topic, add a little value to the
work, and then publish the work as an orig-
inal. Some technologies have been devel-

oped to restrict a user from doing this, but
there are none that a "hacker" can't get
around. It was also mentioned that stan-
dards and policies must be developed for

archiving this information. "It is almost

getting to the point that the state of the art
will infringe on the state of academic re-

search and publication," said a partici-
pant.
There were varying opinions on what the

librarian's role should be in developing pol-
icy and copyright laws. Some stated the li-
brarian's role should be to educate and pro-
mote the standards and laws developed by
groups like the CNI, CAUSE, and EDU-

COM. This group thought that participa-
tion in the development of the policy and

copyright laws would only encourage poli-
cymakers to make librarians the "copyright
cops." Many others in the audience dis-

agreed with this approach and thought that
librarians should first be educated about

copyright law and should then be one of the
main players in implementing changes to

it. It was suggested that library schools of-
fer a class on copyright law.
Ryland concluded the session by explain-

ing that at least 80 percent of a library's user
base must have electronic access to the in-
formation on the network in order for it to
be economically feasible for the library to

offer the information electronically. She

said, "Until eighty percent of the user base
has electronic access to the information, the
library will have to continue to keep a hard

copy of the information." ■■
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Starting Over: Current
Issues in Online Catalog
User Interface Design
Walt Crawford

Note: This paper was delivered as the key-
note address at the LITA Preconference on
Screen Design, June 27, 1991, in Atlanta.
The paper was not prepared as a scholarly
treatise and does not include citations for
sources. Some relevant sources are cited in
Walt Crawford, Patron Access: Issues for
Online Catalogs (Boston: Hall, 1987); a

few others may be cited in Walt Crawford,
The Online Catalog Book (Boston: Hall,
1992).

What would your online catalog look
like if you could start from scratchP Even if
you can't, chances are that your next online
catalog will offer extensive local control
over the user interface. We're also gaining
common models for interface design and a

common model for command-driven
searching, together with massively in-
creased power on the desktop.
As we venture forth to new designs, we

must be aware of existing knowledge about
user interfaces, and we must concentrate
on real users and their actual needs. We
must also deal with conflicts and compro-
mises, since our catalogs must exist in the
real world.

What would your online catalog look
like if you could start over? In other words,
how would you design an online catalog if
you could start from scratch?

\\ alt Crawford is a Senior Analyst at the Research
Libraries Group, Inc., and is Vice-Chair, Chair-
Elect of LITA.

These are reasonable questions to ask at

this point, because you may be able to do

just that, or something very much like it, in
the near future. Where it counts—at the
user interface—libraries of all sizes and va-
rieties can expect to have more flexibility in
the future, more freedom to put together a
fresh design. That doesn't mean that public
and academic libraries will be rolling their
own complete systems, as very large uni-
versities have in the past. It does mean that
future commercial systems should offer de-
sign possibilities far beyond what has been
available in the past.
We're not quite there yet, at least not in

most libraries—and most of us won't be
there for a few years to come. Meanwhile,
we are gaining more flexibility, and a few
libraries are striking out with completely
new designs. Computers continue to pro-
vide more power for less money; higher-
quality displays continue to get cheaper;
and the models are now in place to make a

crucial leap forward in user interface flexi-

bility.
As we venture forth to design completely

new systems, we must be aware of existing
knowledge about user interfaces. We must

also be aware of the purpose of a user inter-
face: snazzy design and clever features are

pointless if they don't serve the aims of the

library.
The first portion of this paper will con-

cern current issues in interface design.
First, I'll discuss the user base and the rea-

sons that libraries have online catalogs.
Then I'll go over some contemporary trends
that are changing—and, I think,
clarifying—the future of interface design.
After dealing with current trends, I'll go

briefly over the well-established principles
of user interface design, principles that are
neither specific to libraries nor based on

computer limitations. I'd also like to spend
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a few minutes thinking about design princi-
pies that are specific to library catalogs.
The third section of this talk will deal with
conflicts and compromises, the messy reali-
ties that will always constrain designs.
Assumptions: MARC and
Sufficient Power

I'm going to make two key assumptions.
First, I'm going to assume that the next gen-
eration of online catalogs will be based on

MARC-format records, some of them possi-
bly enhanced and with other sources of in-
formation (citations, community informa-
tion, etc.) added, to be sure. I don't see any
economically feasible alternative; nor, to
my mind, will that constrain design to any
serious extent.

Second, future user interface designs will
require substantially more computer
power than past designs—but that power
won't all be in a single computer. Until we
get to the discussion of compromises, we
should not worry about computing power
or telecommunications bandwidth, at least
when thinking about desirable future de-

signs. It is no longer reasonable to begin
with processing constraints before estab-

lishing a desirable design. First, decide
what you'd like to do; then see if there is a

realistic way to achieve it. After that, you
can reduce your goals—but at least you'll
establish a direction for the future.

The Mutter Test

Before going any further, let me mention
a test that I find valuable in doing first-level
hands-on evaluation of an online catalog;
you might also find it useful. I call it the
mutter test. It's simple: when you look for

something in the online catalog, do you
find yourself muttering under your breath?
If a system passes—that is, if you don't start
muttering—it may not be perfect, but it is
at least adequate, for you, for now. There is

only one passing grade, but there are gra-
dations of failure, depending on how soon

you start muttering and whether your mut-
tering proceeds to grumbling, cursing, or
barely restrained physical violence. If an
online catalog engenders the fist-through-
the-terminal response, it probably needs to
be replaced, not just improved.

IF YOU COULD START FRESH . . .

Remember 1981, when the Council on
Library Resources (CLR) sponsored studies
of several online catalogs, some of which
were really just fancy circulation systems?
Remember the findings that most patrons
just loved their online catalogs, even if they
didn't use them? You would have thought
the promised land of full user satisfaction
was just around the corner.
That corner seems farther away now

than it was then. That is partly because we
know more and expect more—but it is also
because today's users aren't the same as

1981's users. Before you can design your
ideal user interface, you need to under-
stand both words in that phrase: user and
interface. Who are the users, and what is
the interface?

Understanding the User Base

First, do you know who your users are?
Do you know what they expect of the li-

brary, what they want from the catalog,
and what they bring to the catalog? Every
library is different, some dramatically so,

but every library needs to consider its user

base. I'll assert one universal factor, al-

though I may be wrong: every user of a li-

brary catalog reads, at least once in a while.

Growing Base of

Computer-Literate Users

Let's start with the biggest change in us-

ers over the past decade: computer literacy,
for want of a better term. I'll bet that many
of your users are comfortable with com-

puters (mostly PCs), using them outside the

library—and that is true for almost every li-
brary. That certainly wasn't true in 1981.
The numbers vary from library to library,
to be sure, but I'd be surprised if you found
less than 25 percent of your users to be com-
fortable with computers, even in most pub-
lie libraries. In academic libraries, of
course, the percentages can be much

higher, approaching 100 percent.
Every user who is comfortable with a PC

is also comfortable with a keyboard. A

growing percentage (but certainly not a

majority) will even know how to use a

mouse, if one is present. That comfort and
knowledge gives you more flexibility in de-
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signing a user interface. But users who are

comfortable with PCs also expect perfor-
mance from their systems. When you do

something at the keyboard, you expect
something on the display right now!
I'd even like to think that computer-

literate users might know enough to dis-
trust their first searches or even to distrust
the online catalog, but that may be asking
too much. Maybe next generation.

Dealing with Technophobes
Then there are the technophobic users.

They may regard those dreadful machines
as the ruination of the library: they knew
how to find the right cards in those elegant
wooden cabinets, and now they're lost. You
can't really design an online catalog to deal
with technophobes directly—although a

well-designed user interface will at least
keep the phobia from getting worse.

The one thing about technophobes is that
they may not be whom you expect. Do you
assume that your retired users are all hope-
less when it comes to technology? Don't—
given half a chance, many of the over-sixty
set will take to computers quite as readily as

anyone else. Actually, sad to say, there is
reason to believe that the greatest pockets of
technophobia are users in their forties and
fifties. These are people who have always
associated typingwith secretarial labor and
who think of computers as mysterious ma-
chines in sealed rooms, running their lives.
In too many cases, they are also people who
stopped learning shortly after they became
successful and aren't about to start now.
The good news is that the percentage of

users who are comfortable with computers
is constantly increasing, even though there
will always be a few technophobes. The
bad news is that, some of the time, the tech-
nophobes are right. We all know that card
catalogs do have some advantages over on-
line catalogs.
"Tripping over a Librarian"

You do need to understand your users—
all of them, not just the ones who cause

trouble. And, of course, you need to under-
stand the people who should be using your
library and aren't, or the ones who use the
library but never use the catalog. The latter
group may know just what they're doing,

incidentally—or they may be reacting to

problems with your online catalog.
Ann Lipow has used a phrase that I think

bears repeating, as a device for understand-
ing your users, dealing with technophobes,
and, in general, providing the missing piece
for any online catalog. The phrase is "trip-
ping over a librarian." In other words, us-
ers should find librarians on their way to

the online catalog and should be aware that
librarians are available to help. Those
frontline librarians will learn more about
real user needs and desires than any survey
can reveal; they can also provide the expert
service and advice that no catalog can.

Understanding the Application
Now, let's look at that second word, inter-

face. A good online catalog is an interface
between the patron and the library's collec-
tion. It may be more than that, but it must,
first and foremost, do that job effectively.
Bulk of Use: Window to the
Collection—Fast In, Fast Out

Most users in most libraries, most of the
time, want to spend as little time as possible
at the online catalog. They use it to get to
the collection—to the books actually on the
shelves in that particular location at that
time. Most users, most of the time, don't
want or need an exhaustive picture of

everything that is available on a topic—
they want something, and they want it
now. Most users, most of the time, don't
want to wait for material to come from
some other location. Most users, most of the
time, aren't interested in electronic access

to full text.
We all know that is true (with the possi-

ble exception of special libraries). We also
know that many users are impatient and
unless they can understand, use, and get
results from the online catalog within two

or three minutes, they'll simply ignore it
next time around, going directly to the
shelves. On the other hand, if they can get
in, get a call number and availability infor-
mation, and get out fast, they'll be more in-
clined to use the online catalog when they
need to know more—and they'll be happier
with the library.
There is a lot of talk these days about the

need to put users in touch with all the infor-
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mation on a given topic, with the assertion
that the systems are failing if users aren't
made aware of all the possibilities. Not so.
Librarians have never been able to inform
users of all the possibilities; I dare say li-
brarians don't really know all of them. And
most users, most of the time, have neither
the time, the need, nor the inclination to
deal with all the possibilities. Librarians
may suffer from information overload;
you're neither obliged nor entitled to make
sure that your users do.
In public libraries, of course, much of

the time patrons aren't looking for informa-
tion at all. If I go to my local branch library
to see if something by Richard Condon that
I haven't read yet is on the shelf, I don't care
to know how many articles about Richard
Condon are available. I know what I'm af-
ter. If I check the online catalog and sud-

denly realize that I need to browse more

than one shelf area (because his novels are

split between mystery and straight fiction),
the online catalog's done more than its

job—but if it takes more than two minutes
at the terminal to find out what is avail-
able, I may never find that out!

Minority Use: Reference and Research

But, of course, we don't spend our energy
designing for most users: that is obvious
from many online catalog designs, and par-
ticularly from the tenor of almost all arti-
cles published in the area. Quick use isn't

interesting use.

Instead, we focus on that important mi-
nority of users who are doing serious refer-
ence and research work and those users

who have special needs not met readily by
quick-check catalogs. That is fine; a lot
must be done to meet the needs of advanced
users.

What isn't fine, at least for most li-

braries, is to design systems that serve ad-
vanced users well and quick-check users

poorly. If your online catalog offers won-

derfully sophisticated prompting for Bool-
ean searching and guides users gently
through subject authorities and the process
of searching your entire state's holdings as

one, that is well and good—but if you need
to go through seven or eight screens to get to
the call number for a single item, you're not
serving the majority of your users' needs.

In short: know your users—and recog-
nize that most of them, most of the time,
want to get into the catalog, use it briefly,
and get on to the actual book or whatever.

CONTEMPORARY TRENDS

Now let's look at what is happening that
should affect online catalog design over the
next few years. I'd like to focus on four ma-
jor trends that, among them, will improve
familiarity for PC users, familiarity for ex-
perienced searchers, approachability for
newcomers, and flexibility for system de-
signers.
Common User Access: Familiarity
for PC Users

First, there is what IBM calls common

user access, or CUA: a common basis for
user access, across hardware platforms and
across applications. IBM didn't invent the
idea, of course; proper Macintosh applica-
tions follow user interface guidelines that
are reasonably similar to CUA, and the
concepts go back to Xerox PARC in the

early 1970s.
CUA designs are instantly recognizable

to most PC users of any stripe. The top-line
menu, one or more lines of environmental
information below that, probably scroll
bars on at least one border of the screen

and, quite probably, one or two additional
information lines at the bottom of the
screen.

CUA doesn't help at all when a user has
not used a program along these lines—but
it provides instant familiarity if a user has.

Today, that includes every Macintosh user,
even though they need that "press Alt" note
if there is no mouse. It also includes every
Windows user, every PC Tools Deluxe user,
most Quattro Pro users, every Ventura
Publisher user, and every user of Microsoft
Works or Microsoft Word 5.5. Add those

together, and you have millions of people
familiar with these concepts, right now.
There will be more in the future. They are

still a minority of library users, but a grow-
ing minority.

Keyboard Norms

If the online catalog uses PCs for its user

interfaces and has that top-line menu,

many users will assume that F1 brings up
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Help—and, less consistently, that F10 acti-
vates the menu (as an alternative to Alt or a
mouse). Those two assignments establish

rudimentary keyboard norms. Less com-

monly, F3 should leave an application—
but for dedicated online catalog terminals,
that may not mean anything.
Keyboard norms have always been a sore

point in online catalog usage and in PC soft-
ware. CUA doesn't provide a total solution,
but it does provide a start. I'd like to think
that future online catalog interfaces will
also make better use of common self-
defining keys on PC keyboards; for exam-
pie, PgUp and PgDn should do what they
say.

Pointers and Menus

It is well to remember that the top row of
menus doesn't imply that a program is al-

ways menu driven. It does, however, imply
that menus are available when you need
them. You can expect the menus to drop
down with single-letter choices, some of
which lead to secondary menus or, quite
possibly, dialogue boxes.
That is all well and good, but it is also

frequently the slow way to do something,
particularly if what you want to do is pre-
pare a search or move through a multire-
cord display. If you're preparing a search,
you're always going to wind up with a dia-
logue box in any case (you can't search
without providing text). If you are moving
through a large set of results, the last thing
you need is numerous menus.
The best PC programs offer many short-

cuts for the most commonly used options so

that you don't have to deal with menus

most of the time. So should user interfaces,
although here the alternative may be a bit
different. After all, the online catalog user

probably isn't editing within the display
screen; is there any reason that commands
shouldn't be recognized and acted on?

Common Command Language:
Familiarity for Searchers
We'll see more catalogs that offer a fa-

miliar interface for people who have used
contemporary PC programs. I think we'll
also see more catalogs that support a single
command structure, and you probably al-
ready know what that command structure

is. Common Command Language (CCL),
NISO Z39.58, will provide familiarity for

experienced searchers and for those who
use more than one online catalog—and it

will provide the language of choice for fre-
quent online catalog users.

Universal Alternate Mode

I am not saying that future catalogs will
require users to learn CCL; after all, com-
mon user access implies that you can get
started without knowing a command syn-
tax. Some catalogs will provide excellent
access without ever requiring users to learn
a syntax; some do right now.
What CCL should provide is an increas-

ingly universal alternate mode, a way of

moving among catalogs and getting more

out of catalogs. Indeed, we might see future
catalogs that depend on CCL for advanced
modes of access. Remember: most users

don't require sophisticated access. Remem-
ber also that CCL is easy to learn and easier
to remember.

Using CCL in a Friendly Environment

I envision at least one style of user inter-
face that effectively teaches the user CCL
as he or she traverses menus. Say there is a

command line (maybe not called that). Say
that the command line fills itself in as you
make menu selections. You never need to

use the command line; between menus and

dialogue boxes, you can get everything
done elsewhere. Then again, that filled-in
command may be echoed back to you—
after all, there has to be something that
shows how you got where you are. Remem-
ber signposts; we still need them.
The casual user may simply ignore that

text, even though it will all make pretty
good sense; CCL is, after all, essentially a

simplified form of declarative English. But
the experienced user, or the frequent user
who has grown tired of menus, may notice
that there is a command line with English-
like text in it, and might even try typing
something.
There are other routes: for example, a

catalog with its own style of command en-

try could have a function key to call up a

CCL dialogue box. In any case, adding
CCL provides ready access to a growing
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number of users—like CUA, but for a dif-
ferent user base.
I am a California native. To me, CCL is

already second nature; after all, SPIRES/
BALLOTS/RLIN pretty much started the
whole thing, and other West Coast systems
have followed that lead. They may not be
pure CCL, but if you know one of them
you'll have a pretty good shot at the
others—and that is the whole idea.

Context-Sensitive Help: Approachability
for Newcomers

We have one trend, CUA, that will make
some future online catalogs more accessible
to PC users of all stripes. We have another
trend, CCL, slightly conflicting with the
first, that will make them more powerful
and familiar for multisystem users and re-

searchers. But what about the others, par-
ticularly those coming to this catalog for
the first time?
Good opening screens and good context-

sensitive Help should play a role, although
nothing will replace the nearby library
worker. Help has always been with us, but
there is a fairly new way to organize Help
that can make it far more powerful.
Hyperlinks
It's the "h word": hypertext or, more spe-

cifically, hyperlinks within a Help system.
The context-sensitive Help that you get ini-
tially may have highlighted words and

phrases that will lead to additional Help on

certain topics, with some reasonably clear
way of getting back where you were. Of

course, any good Help system will also al-
low you to take other actions directly from
the Help screen or window (and, indeed, a
Help window may make more sense than
full-screen Help).
Hyperlinks work best when a mouse or

other pointer is available, and they can be
more subtle and less annoying if the screen

supports color, graphics, or both. It is un-
fortunate but true that hyperlinks will be
most helpful to people who understand
PCs, since they're more likely to see how the
links can be explored. (Naive users may find

hyperlinks totally befuddling.)
Remember that context-sensitive Help is

not the same as online tutorials, and there is

a place for both in a good online catalog.

Help itself should say something related to
the current situation, whatever that might
be. Tutorials should offer information
about the online catalog, possibly at vari-
ous levels of specificity. In CCL, the dis-
tinction is between Help and Explain,
where Explain brings up tutorials. With
hyperlinks, minitutorials may come up
through highlighted words in context-
sensitive Help; those minitutorials may fur-
ther lead to extended tutorials—or, using
CCL or function keys, users might go di-
rectly to tutorials. But enough about Help
for now.

Moving the Power to the Desktop
Last of the current trends, and underly-

ing at least two of these other trends, future
online catalogs will take advantage of the
awesome increase in distributed processing
power. In other words, more of the process-
ing will move to the individual desktop and
away from the central system. That process
may be slow; most libraries can't amortize
systems at reasonable rates, and some of

you are doubtless still buying dumb termi-
nals or using workstations to emulate dumb
terminals. But the process has begun, and it
will continue; I'd like to think that dumb
terminals will decline very rapidly in the
next year or two.
Earlier I mentioned NISO Z39.58, still a

draft standard. The migration of power to
the desktop will be based on another NISO
standard, this one fully adopted and being
revised: Z39.50, the Open Systems Inter-
connect (OSI) standard for information-
retrieval service.
What Z39.50 and related standards do

now and will do in the future is to provide a

well-specified channel for sending requests
such as searches in one direction and send-

ing responses such as result sizes and actual
records in the other direction.
What it means for future online catalogs

is both straightforward and very exciting. I
believe we'll see systems where the central

computer (whatever its size) does almost
nothing but process searches, sort results,
and transmit results. It won't know from
user interface, and it won't care; it will ac-
cept well-formed queries and requests, and
it will respond with set numbers, result
sizes, and MARC records.
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Everything else will happen on the

desktop—or, for dial-up use, perhaps on

another computer that serves as a multiuser
virtual desktop. Everything else includes
menu handling, command parsing (or
command creation), all display logic, in-
eluding conversion from MARC to labeled
or citation-style displays, and so on.

Context-sensitive Help will rely on clues
from the desktop; the actual Help and tuto-
rials may be strictly on the desktop or may
involve some back and forth. The desktop
system, the user terminal, won't process the
search and won't address the database
directly—but it will do just about every-
thing else.
That means power, flexibility, and open-

ness. It means that the same system can

have pure-Macintosh user interfaces on

Macs, pure-PC user interfaces on PCs,
Spanish-language user interfaces where
they're useful, and so on. It means that staff
and vendors will be able to experiment with
new interfaces without any change in the
central computer. It means that libraries
may be providing software for home com-

puter users and other remote users—and it
means that the same user-interface soft-
ware may be useful for many different re-
mote systems.
It may even mean different kinds of com-

petition in the online catalog market. Some
systems have more efficient searching al-
gorithms and database managers than oth-
ers, and some systems have better user in-
terfaces than others. What if you could
choose one vendor for your central system
and another vendor—or more than one

other vendor—for your user interface?
Why not?
Well, those are a few trends that I think

will be important in this decade. There are

lots of others, but these may be defining
trends, as they provide the framework for
other improvements. Taken together, they
can make enormous differences.

REMEMBERING KNOWN
PRINCIPLES

What is interesting here is that you really
may be able to start fresh. What is danger-
ous is that some libraries and new vendors
will do so without paying attention to
known principles of screen design. The bib

liography you receive will lead you to much
more information on those principles, but
it is worth noting a few of them here.
Most of these principles have little or

nothing to do with libraries and little or

nothing to do with character-based user in-

terfaces. They are principles based on stud-
ies of short-term memory, readability, and
so on. They're not gospel, exactly—but I've
never seen systems that ignore them work as

well as systems that follow them.

Density and Sparseness:
The "30 Percent" Rule

First, there is the "30 percent" rule,
which is related to displays in general. This
rule says that no more than 30 percent of
the screen should be filled with characters:
in other words, the density of information
should be 30 percent or less. The ideal, sup-
posedly, is 15 percent. Effective displays
are open displays, with lots of empty space
used to clarify the important information.
A related principle, based on many stud-

ies of readability, says that lines of text
should be no more than sixty to sixty-five
characters long, whether the text is propor-
tional or fixed. There is also the general
sense that multiple-record displays that use
more than one line per record should have
blank lines between records.
Put all of those together, and you'll find

that 30 percent is a pretty good target; in-
deed, screens with more text seem crowded
and hard to deal with. For most record dis-

plays, the 30-percent limit will fall out
from other design aspects; for Help and tu-
torial screens, it is a good limit to keep in

mind. It is also good to think in terms of
self-contained single-screen Help and tuto-
rial texts, even though scrolling may be easy
to do. After all, six hundred characters is a

hundred words; that's a good length for a

terse single-topic message.

"Seven Plus or Minus Two":

Limiting the Choices

Another principle, well established
through extensive testing, is that people can
only deal with five to nine options at a time,
or five to nine discrete pieces of informa-
tion. It is the "seven plus or minus two"
rule, and you should consider it a sound
rule for interface design. Basically, a typi-
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cal person can take in a set of seven to nine

options at a glance, where more options
will require more thought and slower reac-
tion.
That means that single-line displays

should probably only include nine records,
even though there is room for fifteen or six-
teen. Some current catalogs do precisely
that; the extra blank space may seem odd,
but it is much easier to focus on the small set
of records.
It also means that a good user interface

will have no more than about nine things
going on at once and no more than nine si-
multaneous options. Limiting your design
to nine options at a time forces coherent or-
ganization of options—including that all-

important "other"—but frees the user to

choose immediately, at a glance. Faced
with a dozen or more choices spread
around the screen, no matter how cleverly
arranged, the user must read through the
choices one by one—an inherently slower
process. I tend to mutter when faced with
more than nine choices at once.
From what I have seen of some contem-

porary interfaces, this may be the most fre-

quently forgotten rule—and based on all of

my own experience, I would say it con-

tinues to be a critical one. Disneyland sue-

ceeds so well partly because there are never

more than three choices at a time. You
don't have to go that far, but learn to orga-
nize in groups of no more than nine.
It is never that simple, of course. A pull-

down menu may well have more than nine

options, but good ones will always have op-
tions grouped—and there will never be
more than nine within a group or nine

groups. A selection list may have hundreds
of options—but you'll find that most good
ones only show eight or nine at a time. And,
of course, you may have six options on a

menu bar, a dozen options (in smaller

groups) on a pulled-down menu, and sev-

eral more on a side submenu or dialogue
box. But that is OK: you're never actually
requiring the user to deal with more than

nine simultaneous choices.
Try it yourself. Look at a long list of op-

tions. Then organize that list so that there
are never nine choices at once. I think you
will find that you can deal with the latter
much more rapidly.

I have spent a lot of time on this, but it is
perhaps the most well-established rule in
the field—and one of the easiest to overlook
in the excitement of building a new inter-
face. Don't disregard it.

Navigability and Control
The next principles work together: the

user should always be in control, and the
user should be able to navigate freely
within a system. Both are important, par-
ticularly in an online catalog. Too often,
we feel that we are serving computers,
rather than that they are serving us. This is

totally unacceptable in an online catalog.
Don't surprise the user, and don't do

something the user has not asked you to do
without letting the user know about it.
That is user control, and it is vital. It is not
really limiting, but it is easy enough to vio-
late. For example, if a user searches for an
author or subject using a form that isn't
used, it is perfectly appropriate to bring up
a list of headings, showing "This library
uses blatzo" and putting a prompt on the
blatzo line for an immediate search. It's
also appropriate, if you can't display such a

list, to display a message saying "This li-

brary doesn't use the term illiterate, we use

textually disadvantaged instead. Would

you like to see those records?"
It is inappropriate, however, just to

change the search, particularly when the

catalog then displays feedback, incorrectly
saying that the user searched by the correct
term. It is equally inappropriate to throw

away portions of the user's search without

saying so, or—to use a real example that
should now be obsolete—to turn the user's
textual search into a derived key with pre-

dictably bizarre results without saying so.

Free navigation is an important princi-
pie for future catalogs, one found in most

(but not all) contemporary command-
driven systems and few (but some) menu-
driven systems. The principle is simple: you
should be able to take any legitimate action
at any point. The clearest case is Help
screens: once you have learned how to do

something, you should be able to do it while
you are still looking at the instructions. Re-
quiring the user to escape out of Help be-
fore issuing the new command is just plain
rude, albeit easier to implement.
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The same goes for requiring users to re-

turn to a multiple-record display in order to
go from a long display of record 3 to a long
display of record 4—or, worse yet, requir-
ing users to back up through several levels
before doing something entirely different.
I'll give a real example here. If I am a

knowledgeable user who can't be bothered
with LCSH in all its glory, I will come in
with a good title word search to find one

item on the subject I want. I may then go to
a long display for that item to find a sub-

ject, then use that subject to find more

items. That is common behavior, and it is
intelligent behavior. But a surprising num-
ber of systems simply will not let me issue a

subject search directly from that long
screen while I'm looking at the record.
Why not? Well, because it isn't one of the
current options. . . .

Of course, the best solution in this case is
to let me highlight the subject and call up a

related-item search. Let the computer fig-
ure out what index to use. Some systems
have been doing that, although usually in a

slightly different sequence, for more than
half a decade; it is a fine idea, and one that
should be replicated in every future cata-

log. (Now, I'll admit that is one where I
think pointing a mouse cursor at the subject
entry and double clicking, while inade-
quate as the sole methodology, is perfectly
sensible as a shortcut.)
Clarity and Consistency
Any good user interface must be clear

and consistent. Clear interfaces offer dis-
tinct options (whether commands or

menus), don't clutter up the screen with too

many choices, and use carefully written
text and labels. Clear interfaces avoid li-
brary jargon (and if you don't think im-

print, collation, uniform title, and tracing
are all pieces of library jargon, think
again). Clear interfaces use at most one or

two highlighting techniques and use them
for straightforward purposes.
Consistent interfaces always use the

same words to mean the same things. Lin-
guistic variety is a great thing in a novel or a
long article, but not when you're offering
fast information on a mildly arcane topic. I
don't know whether the best word for one
of those 6xx fields is subject, topic, or

about—but I do know that any one catalog
should always, always use the same term.

And yes, that does mean checking the text

of every screen, every Help message, every
tutorial—not only for appropriate tone and
clarity, but also for pure, simple consis-

tency.
Consistent commands also improve a

user interface—and the consistency should
be apparent. Don't insist on distinctions
that only make sense to librarians or system
designers. If two functions that are really
slightly different don't overlap and appear
to be essentially the same from a user's per-
spective, use the same name for both of
them.
There is a lot more to clarity and consis-

tency than these comments, but this is a

start.

Forgiveness
Consider forgiveness as part of your user

interface. If an online catalog design can

deal with minor problems in user com-

mands, it should—either taking unambig-
uous actions or prompting for ambiguous
cases. I'm of two minds about spell-
checking; in a large academic library, I sus-
pect it is slightly worse than useless, but it
could improve forgiveness in smaller and
less multilingual libraries.
Other aspects of forgiveness get tricky

and involve some difficult decisions. You
should keep forgiveness in mind, but re-

member that the user must stay in control.
The system shouldn't be forgiving to the

point of essentially ignoring what the user

actually did.
But there is one key aspect to forgiveness:

while the user may do something that the
system either does not understand or can-

not process, the user cannot make an error

as such. That is, the word error should
never appear in online text!

"Obviousness"

To wrap up this partial set of known
principles, consider the need to be obvious.
What does that mean? Basically, that the
way a catalog works should be pretty obvi-
ous within a few minutes or at least obvious

enough that a casual user can complete a

casual search. That is not a terribly difficult
criterion, but it is an important one. Let's
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face it—you're not going to get every user

into a training session, and infrequent users
would forget the training in any event. An
obvious interface should just, well, work.

THINKING ABOUT PRINCIPLES

As we move into areas of conflict and
compromise, there are two aspects of on-
line catalog user interface design that have
no easy answers but that definitely deserve
some thought. They are the metaphor es-
tablished in a good user interface and the
question of coherence between the inter-
face and the underlying engine.

Familiarity: The Right Metaphor?
You probably know the usefulness of a

good metaphor in a new system. If the users

can relate the new system to something they
are already familiar with, they will be
more comfortable.

Danger of the Card Metaphor
But that familiarity can also be a trap. I

used to shudder when someone wrote or

spoke about "online card catalogs"—and
find it horrifying that some people have

suggested using HyperCard or another
graphic methodology to make an online

catalog look sort of like a card catalog.
What a terrible idea! A good online cata-

log has very little in common with a good
card catalog, except that both show biblio-

graphic information and lead the users to

actual books and other items. But a good
online catalog offers more kinds of access
than a card catalog, should offer more re-

sources in the future than a card catalog,
and should offer status information, which
a card catalog can't do. If users buy into the
card metaphor, they'll ignore some of the
most valuable searching methods and other
uses of the online catalog.
That isn't the worst problem, though.

The worst problem with the card metaphor
is that an online catalog is a terrible card

catalog, and there is no way to fix that. The

process of flipping through cards offers a

form of fast filtering and information re-

trieval that really isn't possible on a screen.

And the more you make the online catalog
look like a card catalog, the more patrons
will be aware that they've lost something.

Labels: Help or Hindrance—
and What Labels?
One of the things an online catalog can

provide, which very few card catalogs pro-
vided, is labels for information. But should
it—and what should the labels be? What a
question, right? Of course you should label
fields in a bibliographic display; that way,
users will finally understand what all that
information is.

Well, yes—or maybe not. The anti-label
side is really quite simple: you can usually
show a fairly complete bibliographic rec-

ord, including subjects and notes, on a sin-

gle screen in a traditional bibliographic
format—and you usually need two screens

or more when you add labels and appropri-
ate spacing.
And, of course, if you use labels, you

need to determine what those labels are.

Not all that easy. I have yet to see a name

for the 265 field or the 300 field that causes
me to jump up and say, "That's it!" And I'm
not sure there is a single best name for 6xx
fields or 7xx fields or some others. Arcane
fields, particularly coded fields, are very
difficult to label—but they may be inap-
propriate for display in any case.

Much of the research that has been done
asks the wrong questions, I think. The ques-
tion is not really whether a user can identify
(that is, name) a given piece of informa-
tion. The questions are whether the user got
the information he or she wanted, how
quickly he or she got the information, and
whether the process was satisfactory. You
can be certain that some users want to

know some of the information in 300 fields,
particularly for nonbooks, just as someone
looking for a version of the Missa Solemnis
will certainly want to see the 511 (Per-
former) note. But you can be equally cer-

tain that most users really don't care what
the information is called, just as long as it is
visible.
I will be honest: this one drives me nuts. I

can give you lots of advice about how to de-

sign a good labeled display—for example,
that the labels should be right aligned and
either all capital letters, reverse video, or
otherwise highlighted, and that the fields
should be left aligned. But should the de-
fault single-record display be labeled? I just
don't know.



72 Information Technology and Libraries / March 1992

Carrying Through on a Metaphor:
Extendability
One more thing about metaphors and

overall design: if it is not extendable, it is a

mistake. If your online catalog succeeds, you
will add to it: possibly citations, possibly
community or campus information, possibly
gateways to other catalogs, possibly image-
retrieval systems. You're also likely to add
new functionality as time goes on.
It is one thing for the initial user interface

to establish a clear, consistent metaphor
and model. It is quite another to be able to
add to the system without disrupting that

clarity. Some designs are open-ended; some
are not. Go for the open-ended designs if
you have any choice in the matter.

Coherence: Reflecting the Underlying
Engine

Here is a design criterion that should not

need saying. The user interface should not

fight with the user. This seems obvious, and
yet haven't you used systems that required a

return key in one place and accepted a di-
rect keystroke in an apparently similar
place? What about systems that appear to
accept commands, but won't actually exe-

cute workable commands unless you're at
the right place in the system— for example,
that won't accept a new search while you're
looking at a record, but require you to go
back to a search screen first? Now, what
about the ones that not only won't do the
logical thing—but actually recognize what
you want to do and tell you how to go about
doing it?
Unfortunately, all of those are real exam-

pies that I've used in the past few months
and are examples of currently available sys-
terns. They shouldn't be that way; it is par-
ticularly appalling to have a system that
won't accept a consistent command in one

situation even though it recognizes the
command and knows what it should be. As
you can guess, such systems fail the mutter
test very rapidly. "Give me a break!" is the
appropriate response.
Frustrating problems like this can hap-

pen for several reasons, but one reason can

be a lack of coherence between the user in-
terface and the underlying system. In at
least one instance, I have seen an interface
that appears to accept commands—but

there is a strong indication that it is built on
top of a menu-driven engine. And so, of
course, some commands (not being on the
current menu) just cannot be executed; the
user interface can only tell you how to get to
where you can proceed.
CONFLICTS AND COMPROMISES

Five years from now, such systems as just
cited could be long gone, at least it would
be nice to think so—although, fiscal reali-
ties being what they are, it seems improba-
ble.
Time to discuss conflicts and compro-

mises. That brings in some other current
trends not covered earlier. If you thought
the material above was something of a

smorgasbord, well, this part goes even far-
ther afield. There are seven topics to cover

here, some of them already mentioned
briefly, and I can't think of any way to fit
them all together, except that they're all as-
pects of contemporary user interface de-

sign.
Power and Confusion: How Many
Indexes and What Indexes?

First, how many indexes should a good
online catalog include? I have heard and
seen answers all the way from one (too few)
to several dozen (far too many). Equally
important, what indexes should they be,
and how should they be arranged? You
could argue that index choices aren't part of
the interface—but of course they are, for a
couple of reasons. One important question
is how multiple indexes are presented and

supported; another is whether the number
of indexes visible to the user is identical to
the number of actual indexes.
I am willing to argue for a total of five

basic indexes to support very powerful cat-
alogs, possibly with a larger number of
more refined indexes available to those who
need them and know about them. What
five, and how would they work? Three in-

ternal phrase indexes: one for names (all
names, personal and corporate, including
600-611 and 800-811 fields); one for topics
(all 6xx and some 7xx fields); and one for ti-
ties (24x, 4xx, and 8xx, and title subfields
elsewhere). An internal-phrase index takes

phrases as arguments, but the phrases can

appear anywhere within a field. Thus, for
example, "fin title online reference serv"
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will retrieve the book Managing Online
Reference Services. Internal-phrase in-
dexes will function as word indexes, al-
though badly. And, by using double
quotes, those who want leading-phrase re-

trieval can have it. As a fourth index, a

word index combining all indexable text
fields: big, sloppy, but effective. Finally, a
codes-and-numbers index combining all
reasonable coded retrieval fields such as

ISBN, publisher's number for sound re-

cordings, ISSN, CODEN, and so on.

Is that set optimal? I don't know. Does
any current catalog use it? Not that I know
of. Would it work well? I believe so. What
is your optimal list—and why?
Pointers and GUIs: Obvious for the
First-Timer?

But what about graphic user interfaces
(GUIs) and mice in general? Do they make
sense for general use? Yes and no. The fact
is that the pure Macintosh interface fails
the two-minute test: someone who has
never used it cannot sit down to a Macin-
tosh without any instruction and be effec-
tive immediately.
Which only means that there must be

some sort of signage that tells you how to

get to an opening screen (and that method
must not involve the mouse, which isn't an

inherently obvious device) and that the

opening screen must give you enough infor-
mation to keep going—again, without re-
quiring the mouse.

If theft and space are not problems, add-
ing mouse sensitivity to the interface makes
excellent sense; many users will understand
it, and even more will find that it speeds up
some operations. Theft may well be a

problem—but you can get keyboards that
have built-in track balls, reducing that par-
ticular problem. Don't require the mouse,

not unless you are on a campus where eve-

rybody uses Macs. Just like alphabetical or-
der, it is only obvious once you understand
it.

Color and Color Blindness: The 8-Percent
Factor

So far, I haven't mentioned color. Five or
six years ago, it was easy to advise against
color; not only were there few, if any,
proven effective uses for color in a user in

terface, the color monitors available were

either very expensive or much less readable
than monochrome monitors—and, for that
matter, the colors available were fre-
quently few and fairly garish. The second
factor has gone away; today's $300 displays
can provide excellent color from a vast pal-
ette, with textual clarity equal to most

monochrome monitors.
That removes one of the major barriers

to using color. It does not automatically
make color worthwhile, and I am not sure

that a case has been made one way or the
other. I will say that color needs to be used

thoughtfully and subtly in user interfaces,
particularly when it comes to red, perhaps
the only color with a generally understood
significance. One thing can be said: while
color may be useful to enhance a display, it
must not be used as the only means of con-

veying critical information. Why? There
must be at least one or two men in the audi-
ence who know the answer, even though
male designers are as prone as any to make
the mistake. At least 8 percent of men suffer
color blindness and simply won't get some
of the color-coded information. At worst,
some combinations of color and back-

ground may be invisible to some users: for

example, and surprisingly, the specially
colored fifty-five-miles-per-hour indicator
on some car speedometers is invisible to

some men.

Am I saying to forget about color? Not

necessarily. There is no getting around the
fact that a well-designed multicolor text

application, running on a high-resolution
color monitor with good glare and reflec-
tion control, is just more pleasant to use

than the same application running in black
and white. More productive? I'm not sure,
but after more than a year of using VGA,
I'm not ready to dismiss the possibility.
On the other hand, that is mostly an issue

when you'll be using a system for hours—
and very few online catalog users do, or
should, use it for more than ten minutes at a
time. Color can be used to attract, but I'm
not at all sure it is needed. I am sure that, if
and when color monitors become the natu-
ral choices, color must be used thought-
fully.
Effective Help—and Unlikely Use

When it comes to conflict, one classic
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area is online Help, including both context-
sensitive Help and online tutorials. On the
one hand, every good user interface re-

quires thoughtful, effective, compact Help
screens, with clear ways to get at more in-

formation and with clear ways to execute

the next command from the Help screen. It
takes real effort to write clear, consistent,
terse Help screens—and it is important.
But you cannot rely on online Help and

tutorials to inform users or get them out of
trouble. If there is one thing we do know
about almost all user interfaces and their

Help systems, it is that most people will not
ask for help even when they need it and the
function is clearly labeled.
You probably know that from your own

PC applications, if you're honest about it—
I certainly do! And log analysis within on-

line catalogs has affirmed what we proba-
bly already knew: Help screens are among
the least-visited screens in the catalog.
I don't know why; it is partly human na-

ture, I suspect, just like those who will

spend an hour driving around, hopelessly
lost, rather than pull into a gas station and
ask for directions. Maybe people don't
want to be seen looking at Help screens—or

maybe they just get into trying to correct

their own problems without thinking that
the system can help.
Will it get better? Possibly, although prob-
ably not much. In any case, you do need the
printed one-page guides to the catalog, you
do need flip charts (if you have room), and
you do need, most of all, readily available
library staff. But you also need effective on-
line Help, even if the people who need it
most may not use it that much.

Arcane Elements: Completeness and
Confusion

Jumping to an entirely different topic,
what do you do about displaying the more

arcane elements of a bibliographic record?
How do you strike a balance between
completeness—the desire to show every-
thing that is there—and confusion—the
problems that arise because elements aren't
self-explanatory?
I think notes belong on a long display.

Subjects and added entries belong on any-
thing but the briefest display. Repetitive
though it frequently is, the statement of re

sponsibility probably belongs on biblio-

graphic displays.
But not the true arcana, unless (1) it can

be clearly explained and (2) there is some

specific reason to want to include it. Coun-
try of publication? Why bother? It is gener-
ally present or can be inferred from the

publication information; why display the
codes? What about language? Well, if the
user can read the language that the title is

in, the user can probably recognize the lan-
guage. If the user cannot read it, just how
much does the user care what language it is
in? Personally, if I am looking for informa-
tion, I am not too concerned with whether
the book represented by a catalog listing is

in Vietnamese, Albanian, or French: the
chance of my getting anything out of it is
terrible in any case.

Most coded elements, excepting stan-

dard numbers, should not be displayed ex-

cept in MARC-tagged displays. As for tex-
tual fields—well, some patrons definitely
want to know how many pages are in a

book when they're choosing which one to

read. There is much valuable information
in notes; indeed, for many items (such as

classical sound recordings and antholo-

gies), the notes may provide key informa-
tion for selecting items.

Other Catalogs
Then there is the question of multisite ac-

cess. Your local library's user interface will
soon be able to serve as a gateway to other

catalogs, ranging from your countywide
union catalog or multicampus catalog,
through regional or statewide catalogs, to
resources in other states and other coun-

tries. With Z39.50, it is quite possible that
such access can be transparent to the user.

Fine, but not if the poor user is forced to

deal with all those resources as though they
were part of the local catalog! Not to harp
on this, but the library has no business fore-

ing data overload on its users—and forcing
users to consider external resources is a way
of forcing data overload. Once again: most
users, most of the time, want something
now, which means something that is on the
shelves in the building they're currently us-

ing. That is not only human nature, it is a

rational desire.
A library catalog should always start out
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as a catalog to the collection of that
library—with sufficient pointers, if you
will, to let people know that they can go
much further if they wish. But don't force it
all on people; that is a serious disservice.

Serving the Remote User

Finally, what about the remote user?
How will that user be affected by these
glitzy new user interfaces, particularly
when the user interface itself migrates to
the desktops within the library?
Good questions and tough ones. Several

answers come to mind, none of them com-

plete. One answer: dial-in lines can con-

nect to a microcomputer that is functioning
as a multiple-user-interface front end, al-
beit probably with a less powerful version
of the user interface.
Another answer: dial-in and Internet/

Tymnet connections can be based on user

interface software that the library pro-
vides. That is how Prodigy works; while
Prodigy may be a mess, it is a clever mess all
the same.

Yet another answer for the medium
term, albeit one that will give user-services
librarians absolute fits. As Z39.50 becomes
more widely established, people may be
able to obtain their own user interface pro-
grams that can then be used with any acces-
sible Z39.50 server. Which is one good rea-

son that your own interface software
should include the name of the library in
the menu bar; that way, when you get a

call for help that doesn't make sense, you
may be able to determine that the user isn't

using your own software.

CONCLUSIONS
No Perfect Answer

First, as you are pondering your next on-
line catalog interface, remember that there
is no single perfect answer. No online cata-
log design is the best design for all users in
all libraries at all times. For that matter, I
am not sure that the concept of an ideal de-
sign for a specific library makes much
sense. Ideal for what? For whom?
A successful user interface satisfies the

fast lookup needs of the majority of users,
while providing enough power to satisfy
the deeper needs of the minority. It gives
ready access to call number and status in

formation without plowing through many
screens, but also lets people see all the infor-
mation they can use when they need it—
and lets them decide what they can use,
rather than restricting information to what
some study shows will satisfy 80 percent or
90 percent of users. Aim for success; aim for
improvement. Aim for coherence, clarity,
and excellence. Don't worry about design-
ing the perfect interface: you won't, and
that is not a problem.
Teaching versus Preaching

Second, remember that a user interface
should teach, not preach. What that means
is that a user interface should make it easy
for a user to learn more about what is
available—but should not force the user

through extra steps to be sure that the user

understands proper bibliographic protocol.
That is another way to look at the issue of

access to outside resources. It is useful to
teach the user about them, with an appro-
priate line in the one-page reference and

maybe, just maybe, a suggestive prompt
when a search yields no results (or yields
results, none of which are currently avail-

able). That is teaching. When you force the
user to make an explicit selection of the local
collection, or even worse present the user

with a broader result to be plowed through,
you're preaching. Don't make a religion out

of the online catalog; it is just a tool.

Defining Failure
Which leads right into the third point: be

sure you know what constitutes failure. If a

patron looks for a work and fails to retrieve
it—even though it is there—because the

system is badly designed, does not accept
synonyms, or otherwise gets in the way,
then the online catalog has failed. True

enough, and very difficult to deal with.
But if the user keys in a search that only

retrieves a fraction of what might be avail-
able on what appears to be desired topic,
and the user goes off to get a book from that

partial list, there is no reason to assumefail-
ure. Yes, maybe another book would have
been better; yes, maybe there are articles
that would provide more current informa-
tion. And maybe an intervention by a li-
brarian or some sort of expert user informa-
tion system would lead to that better
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information. But just as likely, it really
doesn't matter. The user wanted some gen-
eral information, has gotten it rapidly, and
is both happy and successful.
The catalog fails—the library fails—

when the collection is not represented or

when material that is present is not re-

trieved through reasonable means. The cat-

alog does not fail when users don't find out

everything there is to know about a topic.
No Substitute for Service-Oriented
Librarians

Finally, the most important parts of any

successful user interface are not computer-
ized at all. They are the true expert systems
to help users gain access to the collection,
and they go by the title "librarian.'"
Service-oriented librarians combined with
a mediocre online catalog will provide bet-
ter real user service than a first-rate catalog
with no librarians in sight. Fortunately, I
do not see that changing any time soon. Un-
fortunately but realistically, it means that
local users will always be served better than
remote users. The library continues to be an
important physical location; that is not

such a terrible thing. ■ ■
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FLICC/FEDLINK Operates under First
Comprehensive Bylaws

With the official signing by Librarian of
Congress James H. Billington on July 16,
1991, the Federal Library and Information
Center Committee (FLICC) adopted its
first comprehensive bylaws.
The bylaws document stipulates that

FLICC will continue its roles, coordinating
cooperative activities undertaken by the
more than 2,400 federal libraries and infor-
mation centers across the United States and
at U.S. facilities around the world, provid-
ing a forum to make recommendations af-

fecting this community through the librar-
ian and promoting the application of new

technologies by the community and im-

proved access to information through such
activities as the services provided by
FEDLINK (Federal Library and Informa-
tion Network).
The original chartering document for

the Federal Library Committee—
FLICC's name before it was reconstituted
in 1984 to include information centers—

was issued March 23, 1965. The original
committee was established by L. Quincy
Mumford, then librarian of Congress, at

the behest of federal librarians with the co-

operation of the Office of Management and
Budget (OMB), then the Bureau of the

Budget.
Even as the bylaws formalize practices

and procedures that have evolved since

FLICC's establishment, the bylaws estab-
lish an updated organizational structure.
Here is how FLICC will operate under the

bylaws:
• The librarian or his designate chairs

FLICC, which is composed of fifty-seven
federal agency members—thirty-two ap-

pointed by permanent federal agency
members, fifteen elected by FEDLINK

voting members, nine elected as rotating
members by the permanent members, and
one serving ex officio by virtue of election as

chair of the newly established FEDLINK
Advisory Council (FAC).
• The FLICC chair designate also chairs

the new FLICC Executive Board (FEB),
with the aid of a vice-chair chosen annually
from the FEB's ten members—three ap-
pointed by the FEB chair, six elected by
FLICC members, and the FAC chair.
• The FAC, one of six standing working

groups in FLICC, will consist of nine
elected FEDLINK members serving stag-
gered terms. The three receiving the most

votes among the five chosen annually by
FEDLINK members as its representatives
to FLICC will join FAC as the three who
have completed their three-year terms de-

part.
The FLICC Executive Board will have a

central role in such areas as establishing
and monitoring FLICC's working groups,
providing oversight on FLICC programs
and budgets and on FEDLINK operations
and initiatives, and recommending poli-
cies, objectives, plans, and annual budgets.
As the lead working group, FEDLINK and
its FEDLINK Advisory Council will aid the
FLICC executive director in FEDLINK

operations; provide direction to the
FEDLINK OCLC Users Council; submit
to the FEB for approval initiatives for new
FEDLINK services, program objectives,
plans, and the annual FEDLINK operating
budget; and request initiation of appropri-
ated agreements for FEDLINK with vari-

ous services, systems, groups, and agencies
within the authority granted by FEB. The
five other standing FLICC working groups
are: Finance, Policy, Nominating, Mem-
bership and Governance, and Education.
Designed to regulate FLICC's affairs

and govern the activities of its members,
the bylaws are expected to be fully imple-
mented by January 1992, completing a

year of transition planned by FLICC/
FEDLINK's members and management
and by Levering, who was appointed exec-

utive director in November 1990 after serv-
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ing twenty months as acting executive di-
rector. ■■

Innovative Interfaces Offers Art
Reference Database

Color images of Renoir's Odalisque,
Monet's Vase of Chrysanthemums, and
other renowned works of art can now be re-
trieved and displayed with the INNOPAC
online catalog. Innovative's Art Reference
Database includes more than 1,700 images
of paintings, sculptures, drawings, and

prints from the National Gallery of Art.
Library users search the INNOPAC Art

Reference Database by artist, title, key-
word, style, and medium. Users can also
combine search terms with Boolean logic.
For example, one might search for all
works in the Impressionist style and in the
oil medium. When a record is retrieved,
INNOPAC displays a text description on a

public catalog terminal and simultaneously
displays the associated visual image on a

color videodisk monitor. The Berkeley Pub-
lie Library was the first library to install the
Art Reference Database.
The Art Reference Database software is

also available for the development of local
databases. Libraries can create digital im-
ages by scanning photographs, maps,
slides, drawings, or other visual materials.
The images can then be linked by frame
number to MARC records with text de-

scriptions of the images. ■■

NOTIS Ships Z39.50 Software to

Development Partners

NOTIS Systems has shipped PACLink,
its Z39.50-based linkage software, to Indi-
ana University and the State University of
New York graduate centers. The product
will be tested in Indiana by Indiana Uni-
versity (Bloomington) and Indiana State

University (Terre Haute). SUNY-
Binghamton and SUNY-Stony Brook will
test the software in New York. The first
general release of PACLink is scheduled for
the first half of 1992. PACLink permits a li-
brary user at a local online public access

catalog (OPAC) to make a seamless connec-
tion to an OPAC at a remote library. The

user simply selects from a menu and
searches the remote OPAC in exactly the
same way as the local OPAC. Bibliographic
data retrieved from the remote OPAC dis-

plays in exactly the same way as the local
OPAC.
PACLink is based on the NISO Z39.50

standard, Information Retrieval Service
Definition and Protocol Specification for

Library Applications, and utilizes client/
server architecture. Initially, connections
between PACLink sites are via the TCP/IP-
based Internet. ■ ■

CLR Names Julia C. Blixrud to Program
Officer Position

Julia C. Blixrud, formerly section head
of the National Serials Data Program, Li-
brary of Congress, has joined the Council
on Library Resources as program officer,
where her duties will include grants man-

agement and coordination of the council's

proposal review process. She will assist the
council's president, W. David Penniman,
in carrying out CLR program objectives. A
native of Minnesota, Ms. Blixrud received
her B.A. from Augsburg College and the
M.A. in library science (with related field-
work in management and management in-
formation systems) from the University of
Minnesota. ■■

OCLC Completes Installation of $70
Million Telecommunications Network

OCLC completed the installation of its
$70 million telecommunications network
on November 26, 1991. An X.25 packet-
switched network that supports the Open
Systems Interconnection standard, the
New Network provides telecommunica-
tions service to nearly fourteen thousand
OCLC-participating libraries in forty-six
countries.
OCLC ran two telecommunications net-

works during the fourteen-month installa-
tion period. The original network was a

dedicated, leased-line, 2400bps network
with all circuits connected to OCLC in

Dublin, Ohio. The new OCLC telecom-
munications network has forty-five nodes
in forty-five cities across the country con-

nected in an X.25 packet-switching net-
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work, with the OCLC protocol in use from
the node site to the end-user location. It is
designed to operate at transmission speeds
ranging from 2400bps to 1.5Mbps. Major
backbone nodes in six cities—Atlanta, Chi-
cago, Dallas, Los Angeles, New York, and
Washington, D.C.—are connected with
one another and OCLC in Dublin.
George Carpenter, director, Network

and Hardware Services Division, and an

OCLC staff of forty engineers and techni-
cians worked with staffs of US Sprint and
NCR to replace 3,367 modems linked to

more than 10,000 workstations in OCLC
member libraries across the entire United
States. They converted approximately 60
modem sites each week. At the same time,
libraries continued to use the OCLC system
for cataloging and resource sharing at rec-
ord levels.
According to Carpenter, the New Net-

work is performing well. "Overall message
traffic on the New Network is averaging
about three million messages a day," he
said. "Network availability is 99.7 percent,
which is higher than the old network's

availability of 99.6 percent."
"The distributed network architecture

and standard X.25 protocol enable OCLC
to link more easily with other networks in
the education and scientific communities,"
said Fred Lauber, director, OCLC Systems
and Telecommunications Engineering Di-
vision, and project manager for the New
Network. He noted that OCLC had al-

ready implemented its first X.25 link with
the internal network of the New York Pub-
lie Library in June 1991.
Installation of the New Network began

in November 1990 and was completed on

November 26, 1991, a full month ahead of
OCLC's planned completion date of De-
cember 31, 1991.
The New Network comprises 774 inter-

state and intrastate circuits—more than

280,000 miles of telephone lines. It also

supports more than four thousand dial-
access users, who access OCLC systems
through either the New Network or Com-

puServe. At the same time it began to de-

ploy the New Network, OCLC also began
to install its new online system for catalog-
ing and resource sharing, the PRISM ser-

vice. Libraries could convert to the PRISM

service after they had been transferred to
the New Network. After twelve months, 80
percent of cataloging libraries have mi-

grated to the PRISM services, and all
OCLC cataloging institutions will be on-

line to PRISM by April 1992. Users can also
access other OCLC online products, in-
eluding the EPIC service and the First-
Search Catalog via the New Network. ■ ■

Rob Carlson Named Interim LITA

Program Officer

Rob Carlson has been appointed interim
program officer for the Library and Infor-
mation Technology Association (LITA).
He assumed his new position January 2,
1992. Carlson was manager of the Ameri-
can Library Association's Information
Technology and Publishing and ALANET,
the electronic-mail service. ALANET dis-
continued operation as of January 31,
1992.
"We are fortunate to obtain the services

of Rob Carlson to fill this position for the
next year," said Linda Knutson, LITA ex-

ecutive director. "Rob will primarily work
on the planning of the LITA National Con-
ference in September 1992."
Carlson replaces Nancy H. Evans, who

will become head librarian at Pennsylvania
State University, Ogontz campus, in

Abington. "Nancy has contributed greatly
to the development of this position," said
Knutson. "I look forward to her continued
contributions as an active LITA mem-

ber." ■■

Exhibitors' Prospectus for LITA's
September National Conference

The exhibitors' prospectus for LITA's
Third National Conference is now being
distributed. To be held in the new Colo-
rado Convention Center in Denver, Sep-
tember 13-17, 1992, the conference's
theme is "Information Technology: It's for
Everyone."
More than 2,500 library and information

professionals are expected to attend the

LITA conference. The LITA conference,
previously held in 1983 and 1988, provides
the best opportunity to focus on automa-
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tion and information technology for li-
braries.
"The key decision makers are among the

wide variety of information professionals
that will attend," said Betty Bengtson,
chair of the national conference and direc-
tor of the University of Washington Li-
braries. "Forty-five percent of the exhibit
hours will be no-conflict, and according to
past conference evaluations, ninety-nine
percent of attendees viewed the exhibits."

Copies of the exhibitors' prospectus are

available from the LITA office, (312) 280-
4270, fax (312) 280-3257. For questions on
exhibits, contact exhibits manager Sandy
Donnelly, (708) 969-7988, fax (708) 969-
8045. ■■

Conservation Education Programs
at UT Austin

The Conservation Education Programs
of the School of Library Service at Colum-
bia University will be joining the Graduate
School of Library and Information Science

(GSLIS) at the University of Texas at Aus-
tin in July 1992.
Brooke E. Sheldon, dean of the GSLIS,

stated: "We are absolutely elated that the
Columbia University Conservation Educa-
tion Programs, which have set the stan-

dards of excellence in this field, will find a

new home at UT Austin. This extends and
builds on the Graduate School of Library
and Information Science's existing
strengths in archives and preservation and
is a perfect fit for the needs of the Harry
Bansom Humanities Research Center
(HRHRC), the Perry-Castaneda Library,
and other major research libraries on cam-
pus. In assembling the resources to accom-

modate the new programs, we have had
tremendous support from our administra-
tion, as well as from Harold Billings, direc-
tor of the General Libraries, and Tom Sta-
ley, director of the HRHRC."
In noting the decision, Professor Caro-

lyn Harris, director of the Conservation
Education Programs, said: "The Univer-
sity of Texas at Austin provides a vital li-
brary school environment, a strong ar-

chives program, one of the largest library
conservation programs within the
HRHRC, a growing preservation program
in the General Libraries, as well as a local

community of conservators, librarians,
and archivists."
The University of Texas at Austin is al-

ready known not only for the preservation
administration courses offered in the Grad-
uate School of Library and Information
Science, but also for the conservation pro-
gram in the Harry Ransom Humanities Re-
search Center and the preservation pro-
gram in the General Libraries. The
HRHRC program is internationally recog-
nized for its contributions to conservation

treatment, education, and research, and
the General Libraries established a preser-
vation program in the early 1980s. UT Aus-
tin presently employs 22.25 FTE employees
working in preservation and conserva-

tion—a staff one-third larger than the aver-
age for members of the Association of Re-
search Libraries.
The programs, which will be named the

Preservation and Conservation Education

Programs for Libraries and Archives

(PCEP), recognize the need to maintain an

uninterrupted flow of trained profession-
als, even while integrating these programs
into the GSLIS. Accordingly, the preserva-
tion administrator component will begin in
September 1992, and the conservator pro-
gram will begin in academic year 1993-94.
While settling in its new home, PCEP will
take the opportunity to reevaluate and
strengthen the curriculum to better con-

tinue serving national needs in the prepara-
tion of individuals capable of becoming to-
morrow's leaders in the challenge of

preserving the knowledge and cultural her-
itage of our society.
The University of Texas at Austin,

through its Graduate School of Library and
Information Science, plans not only to con-
tinue but also, through a program of ag-
gressive fundraising and expanded labora-

tory space, to provide a base from which
PCEP can build on the tradition that it

brings with it. The programs remain
unique in the United States and interna-

tionally as the only graduate-level aca-
demic resource for the preparation of con-
servators and preservation administrators
for libraries and archives and are the prin-
cipal national source of trained personnel
in an expanding job market.
Those interested in beginning the pro-

gram for preservation administration in the
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fall of 1992 are advised to contact the Grad-
uate School of Library and Information
Science at the University of Texas at Austin
78712-1276; (512) 471-3821. ■■

NAL Hosts First International
Technology Workshop
The National Agricultural Library

(NAL) will host the first New Technology
Workshop, sponsored by the International
Association of Agricultural Information
Specialists (IAALD), at the library in Belts-
ville, Maryland, on September 16-20,
1991.
IAALD is a seven-hundred-member

body of agricultural information specialists
representing more than eighty countries. It
was established in 1955 with the objective
of promoting and advancing public educa-
tion and information transfer in agricul-
tural development and production.
The workshop will feature in-depth lec-

tures and demonstrations on new

information-management technologies.
Workshop organizers said there will be op-
portunities for hands-on use of the technol-
ogies with guidance by internationally rec-

ognized experts. The registration fee for the
workshop, which will include four lunches,
is $490.
"Taking full advantage of recent devel-

opments in computer technology is vitally
important to information specialists every-
where," said NAL Director Joseph Ho-

ward, who was recently elected to a five-
year term as IAALD president. "If it is used
wisely, the technology will allow the rapid
spread of knowledge in the agricultural sci-
ences."

Among topics scheduled to be covered in
the workshop are telecommunications and
networking, multimedia CD-ROM devel-
opment, scanning and optical-character
recognition, hypertext and expert system
applications, digital-image transmission,
informatics (simulations and forecasting),
and machine-readable storage and access

for photographs.
For further information on the IAALD

New Technology Workshop, contact Gary
K. McCone, Information Systems Division,
National Agricultural Library, 10301 Bal-
timore Blvd., Beltsville, MD 20705; (301)
344-3813. ■■

IRIS Project Chosen as Joe Wyatt
Challenge Success Story

The University of Houston Libraries' Intel-
ligent Reference Information System
(IRIS) project has been chosen by EDU-
COM's Educational Uses of Information
Technology (EUIT) program as one of its
Joe Wyatt Challenge Success Stories. The
Joe Wyatt Challenge was intended to iden-
tify 100 successful applications of informa-
tion technology in the United States and
Canadian colleges and universities; 101
projects were actually chosen.
The two-year IRIS project installed a

ten-workstation CD-ROM LAN that pro-
vided users with access to nineteen citation,
full-text, graphic, and numeric databases.
It also developed an expert system, Refer-
ence Expert, which recommends more than
three hundred electronic and printed refer-
ence sources. The expert system, which is
written in PDC Prolog, is available on net-

work and stand-alone 80386SX IBM-

compatible workstations. Because the sys-
tern's knowledge base is contained in ASCII
files, other institutions can modify the

knowledge base for local use. The IRIS

project also conducted three research stud-
ies: (1) a performance bench mark for the
CD-ROM LAN, (2) a study of user percep-
tions of the CD-ROM LAN, and (3) a study
of user perceptions of the expert system.
The IRIS project was partially funded

(approximately 51 percent) by a $99,852
Research and Demonstration Grant from
the U.S. Department of Education's Col-

lege Library Technology and Cooperation
Grants program.
Reference Expert is available at no

charge. A sixteen MHz 80386SX computer
with an EGA or a VGA monitor, 1 MB of
RAM, and a hard disk is the minimum rec-

ommended hardware configuration. To
obtain a copy of the expert system, send a

stamped, self-addressed diskette mailer
and a 5 1/4-inch 1.2 MB or a 3 1/2-inch 1.44
MB diskette to Charles W. Bailey, Jr., As-
sistant Director for Systems, University Li-
braries, University of Houston, Houston,
TX 77204-2091. Requests not accompanied
by a mailer and diskette cannot be filled.
For further information, contact Charles

W. Bailey, Jr., (713) 749-4241 or LIB3@U-
HUPVM1 (BITNET). ■■
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Recent Publications

Book Reviews

Advances in Library Resource Sharing, V.l.
Ed. by Jennifer Cargill and Diane J.
Graves. Westport, Conn.: Meckler,
1990. 238p. $55 (ISBN 0-88736-490-X,
ISSN 1052-262X).
Librarians have expended immense ef-

fort and financial resources in the last cen-

tury on cooperative efforts to improve in-

formation access for their patrons. These

resource-sharing projects have included
bibliographic control, interlibrary loan,
cooperative collection development, recip-
rocal borrowing, union catalogs, and cen-

tralized storage schemes. Rapidly increas-

ing serials costs, the diversity of standards
in new technology, and accreditation stan-

dards that emphasize collection size over

access indicate that goals of improved ac-

cess will not be easily achieved in the fu-
ture. In this first volume of the Advances in

Library Resource Sharing series, editors
Cargill and Graves have chosen a fine col-
lection of essays to illuminate the history,
current practices, and future trends of re-
source sharing.
Richard M. Dougherty and Carol

Hughes' historical survey details the trends
and programs that have attempted "to pro-
mote the acquisition, control, and mobility
of materials among libraries." The essay
covers established programs such as CRL,
OCLC, and RLG, as well as less well
known but conceptually innovative proj-
ects such as the National Periodicals Cen-
ter.

Among the four essays on traditional
means of resource sharing is Michael Car-
penter's "How Can We Improve Resource
Sharing? A Scholar's View," which should
be read by all reference and interlibrary
loan personnel. The view from the other
side of the desk proves dismaying! The sug-
gestion for improvement by utilization of a
library citation index system is a thought-

provoking alternative that might motivate
reluctant libraries to provide access to their

unique materials.
The five essays that examine current

resource-sharing practices are important
because of the variety of local, regional,
and multitype libraries discussed. Pamela

Zager's paper covers five CD-ROM projects
in Texas and illustrates the powerful poten-
tial of CD-ROM union catalogs in local or

regional multitype library settings. Caro-
lyn Grangaard Smith's essay on the Illinois

Library and Information Network (IL-
LINET) recounts the success of the IL-

LINET fax network and the importance of
state library funding. Suzanne Fedunok's
"METRO Collection Inventory Project: A
Conspectus Case Study" provides a review
of earlier collection-assessment efforts and
the evolution of METRO'S collection-

inventory model.
The future of resource sharing is no less

challenging. Technological advances that
minimize distance between patrons and de-
sired information are also creating new di-
lemmas. A recurring, ominous theme sug-
gests that libraries are now at a decisive

point in determining their involvement in

providing future information services.

Strong and responsive competition is al-

ready being offered by commercial infor-
mation vendors. Increased electronic pub-
lishing raises problematic questions about

copyright and content control of a work.

Among the four essays on the future, Bon-
nie Juergens and Gloriana St. Clair's essay
offers a model for author accountability
and copyright compliance in an electronic
environment.
Each essay includes a bibliography. The

volume concludes with an annotated list of

suggested readings. An index would have
been useful for locating particular projects
throughout the essays.
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This initial volume lays a groundwork
for understanding past and present
resource-sharing efforts, with some at-

tempt to see into the future. Upcoming vol-
umes that provide information about the
trends of resource sharing, whether na-

tional or regional in scope, will be an asset
to any library attempting to enhance ser-

vices to their users through resource

sharing.—Kathleen O'Connor, Gonzaga
University, Spokane, Washington. ■■

Chen, Ching-chih. Optical Discs in Li-
braries: Use ir Trends. Medford, N.J.:
Learned Information, 1991. 237p. pa-
per, $79.50 (ISBN 0-938734-49-0).
Chen has amassed more than 230 pages

of statistics, graphs, and bibliography on

the use of CD-ROMs in libraries during the
period 1987-1989, but nowhere in the text
is the purpose of these figures, charts, and
lists clearly stated. The author comes clos-
est to making a statement of purpose with
these two sentences from the introduction:
"Yet, how are these (CD-ROM) products
and services used? Is CD-ROM a panacea?"
(p.3). Both queries, hopelessly vague, beg
such further questions as the following:
How will a study of CD-ROM use be bene-
ficial? To whom will it be beneficial? Are
there any real questions that information
professionals have concerning the use of
this storage technology? Are there issues
and questions in the literature that have
gone unanswered? Is this study going to an-
swer these questions? Is CD-ROM a pana-
cea for what? The posing and answering of
these and other questions in the introduc-
tory chapter might have given the work fo-
cus and direction. As it stands, the book is a
mere collection of data.
The book's first section consists of tabular

and graphical displays of data collected
from Chen's 1987-88 study of CD-ROM
use in North America and from a 1989
study of CD-ROM use in Europe conducted
by Chen and David Raitt. The survey ques-
tionnaire used in the study asked libraries
about their use of CD-ROM products, the
effect CD-ROMs have had on use of print
and online sources, the number of CD-
ROM players they have, and so on. The
point of these queries is unclear, and the
statistics resulting from the studies are inev

itably outdated in a field that changes al-
most weekly.
The second part of the work contains a

bibliography, with abstracts, of the litera-
ture through 1990 on CD-ROM use in li-
braries. The abstracts derive from the cited
articles themselves or are supplied by the
author. An index to this bibliography gives
access by product and then by the subhead-
ings "Treatment," "Institution/Location,"
and "Author(s)/ Main Entry." The major-
ity of the articles listed are "experience" re-
ports that were perhaps quite helpful to li-
brarians during the years 1986-90.

Beyond the uncertain value of the con-

tents of Chen's book, the presentation,
grammatical and otherwise, is unquestion-
ably abominable. After reading a few

pages, one wonders if anyone proofread the
manuscript before it went to the publisher.
Even more disturbing, one must assume

that the publisher did not proofread and
edit the text before it went to press. One or
two examples of these unfortunate errors

will suffice:
"Nevertheless, since four fifth (sic) of the

total number of CD-ROM products have

originated in the North America (sic), it
is. . ." (p.76).
"Figure 37 shows the comparative re-

sponses on the impacts of optical products
as found American and European (sic) stud-
ies" (p.78).
With the presence of so many flaws in

presentation and with the absence of pur-
pose or timeliness in content, Optical Discs
in Libraries has little to recommend it. Any
benefit derivable from the book's extensive

bibliography and indexes pales in the face
of the book's $79.50 cover price.—Brian

Sealy, University Library, University of
Michigan, Ann Arbor. ■ ■

Dempsey, Lorcan. Libraries, Networks
and OSI: A Review, with a Report on
North American Developments. Bath,
U.K.: U.K. Office for Library Network-
ing, The Library, University of Bath,
1991. 232p. paper, $60 (ISBN 0-

9516856-0-0).
There is a growing perception that com-

puter networks will play a pivotal role in

the delivery of library services in the 1990s.

Leaving aside library resource-sharing
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"networks" that are not inherently com-

puter based, libraries are already involved
in providing services on institutional local
area networks, specialized state and re-

gional networks (e.g., ILLINET Online),
and national and international computer
networks (e.g., the Internet). They have

played a major role in developing and sup-
porting the bibliographic utilities, which
are increasingly providing end-user ser-

vices. Open Systems Interconnection

(OSI), a complex group of standards orga-
nized into a seven-layer model, promises to
help bind together these diverse network-

ing efforts, but OSI is still evolving.
In the form of a report to the British Li-

brary's Research and Development Depart-
ment, Lorcan Dempsey has given us a valu-
able discussion of important aspects of OSI
plus an in-depth look at state-of-the-art net-

working projects in the United States and
Canada. He also provides a tantalizing peek
at United Kingdom activities in brief com-
mentaries at the end of each chapter. The in-
ternational perspective of this book is ap-
pealing. Global computer networks will
shrink the world more than previous tech-
nologies, and they will offer new opportuni-
ties for cooperative library services as well as
new challenges. We need similar books deal-
ing with library-oriented networking activi-
ties in other parts of the world.
After an introductory chapter, the next

five chapters of the book provide detailed
discussions of OSI-related topics, including
the following: OSI protocol model; ASN.l;
the difference between interconnection, in-
teroperability, and interworking; X.400;
EDI; X.500; FTAM; the Linked Systems
Project; the ISO Interlibrary Loan Proto-
col; the ISO Search and Retrieve Protocol;
and Z39.50. Dempsey often follows a theo-
retical discussion of an OSI standard with
an interesting summary of projects that em-
ploy that standard. He carefully analyzes
the problems inherent in utilizing different
OSI standards. I particularly liked his dis-
cussion of the steps that need to follow the
establishment of a standard: profiles, con-
formance testing, and registration. By un-

derstanding these processes, we can de-
velop more realistic expectations about
how long it will be after a standard is estab-
lished until interoperable systems that em-
ploy that standard are available.

The reader unfamiliar with OSI con-

cepts will find this part of the book slow go-
ing; however, Dempsey writes clearly, and
he usually defines acronyms and terms as

they occur. Since the combination of OSI
and libraries as topics guarantees alphabet
soup, the acronym and standards lists at the
back of the book are helpful. Overall, this
section of the book is dense but rewarding.
The remaining three chapters go more

quickly. In them, Dempsey looks at li-
braries and research networks (e.g., BIT-
NET), local public-access computer sys-
terns, and resource-sharing networks. He
discusses a number of topics, including the

following: major North American and UK
research networks, network publishing,
Carnegie Mellon University's Mercury
Electronic Library Project, the electronic

publishing efforts of the Welch Library at

Johns Hopkins University, the Corporation
for National Research Initiative's Digital
Library project, the Coalition for Net-
worked Information, local electronic li-

brary resources, some individual library
systems, the bibliographic utilities, IL-
LINET Online, OLIS (now OhioLINK),
MELVYL, CARL, and the Irving Library
Network. If you have been closely follow-
ing the journal literature and the library-
oriented list servers, much of this material
will seem familiar; however, Dempsey has
done a good job of organizing and present-
ing it, and it is useful and instructive to

have it gathered together in one place.
Throughout the book, it is clear that

Dempsey has done his homework. He bene-
fited from a rapid-fire study trip to sites of

major North American library networking
activity, and he utilized list servers and
electronic publications in addition to more

conventional sources. The book contains an
extensive bibliography.
This book is highly recommended for li-

brarians who wish to obtain more in-depth
understanding of computer networks and
their implications for libraries. If you are

completely new to OSI, you might want to
read a general overview article, such as Ray
Denenberg's "Data Communications and
OSI" article in the fourth issue of the 1990
volume of Library Hi Tech, prior to tack-
ling this book. [Ed. note: Since completion
of this review, a U.S. edition has been pub-
lished: Dempsey, Lorcan. Libraries, Net-
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works, and OSI: A Review with a Report
on North American Developments. West-
port, Conn.: Meckler, 1992. 232p. paper,
$49.50 (0-88736-818-2).]—Reviewed by
Charles W. Bailey, Jr., Assistant Director
for Systems, University Libraries, Univer-
sity of Houston. m m

Kim, David U., and Douglas M. Kim. Poli-
cies of Education Software Publishers: A
Guide for Authors. The Woodlands,
Tex.: New Technology Pr. (P.O. Box

9154, The Woodlands, TX 77387), 1991.
231p. paper, $25.
This publication is a concise reference

tool, meant to be used by authors of educa-
tional software who are seeking prospective
publishers. The bulk of the book (194
pages) is an alphabetic listing of nearly two
hundred publishers of educational soft-
ware, giving basic information regarding
submission of software, review, publica-
tion, and payment policies. Four addi-
tional indexes to publisher names listings
appear, including subjects, product names,
and computer systems.
The information contained in the work

was gathered from questionnaires sent to
the publishers. Some of the descriptions are
quite brief, stating only that the publishers
do not seek outside software. Most descrip-
tions are more than a page long and provide
useful information regarding the pub-
lisher's interests and general policies gov-
erning submission and acceptance of soft-
ware produced by independent developers.
For many of the software publishers the

guide includes additional information,
such as promotional effort offered, lists of
titles in print, and lists of top-selling prod-
ucts. This information provides insight into
the size and scope of their educational soft-
ware operations.
A minor criticism of this work would be

its plain appearance. It contains no graph-
ics or variations in type, and lacks right-
justified margins. For a work on educa-
tional software, it seems odd that the
authors did not make use of current desktop
publishing capabilities.
This criticism aside, the authors have

compiled a compact, fact-filled publica-
tion that they plan to review and update
regularly. For the growing number of class-
room teachers, college faculty, and others

who are producing educational software
and wish to have it published, the informa-
tion provided by this work could be very
helpful. — Charles Litchfield, Virginia
Polytechnic Institute and State Univer-
sity. ■■

Mount, Ellis, and Betrice Kovacs. Using
Science and Technology Information
Sources. Phoenix, Ariz.: Oryx, 1991.
189p. $26.95 (ISBN 0-89774-593-0).
This book would have been more appro-

priately entitled "An Introductory Survey
of Information Formats" because it pro-
vides an extensive listing with descriptions
for every conceivable type of information
format, each one covered in a separate
chapter, listed alphabetically under three
major categories: primary sources of infor-
mation, secondary sources of information
(textual), and secondary sources of infor-
mation (nontextual). Despite the apparent
comprehensiveness of this approach, one is

mystified to find no separate chapter cover-
ing abstracting and indexing services. In

fact, some very brief descriptive material

(three paragraphs only) is included in the
chapter "Journals and Periodicals" in the
section on primary sources of information.
In keeping with this obscuring of the cru-

cial roles played by abstracting and index-

ing services, the authors omit them entirely
from the glossary of terms appended to the
text. Puzzling indeed.
The chapter "Computerized Informa-

tion Sources" is another disappointment.
The basic descriptions of the functions and

applications of online database systems and
CD-BOM products are lacking in clarity
and are poorly organized. Separate chap-
ters on CD-ROM and online products
would have been preferable as a minimal

approach to appropriate coverage of these

important topics. Despite the fact that nu-
merous references are made to CD-ROM
and online systems in various parts of the

text, once again these terms are not in-

eluded in the glossary. Compounding these

problems are errors, such as the assertion

that Chemical Abstracts is available in CD-
ROM format (p.29); it is not, nor is CASSI
(Chemical Abstracts Service Source Index)
available either online (p.32) or on CD-
ROM. However, in an error of omission, no
mention is made of the MEDLINE
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CD-ROM product (or numerous others
that might have been noted).
The authors declare in the preface that

"[t]his book is not a bibliography of sci-tech
sources" (preface, p.vi), and this is cer-

tainly true enough. However, it is a further
weakness that too few examples of specific
sources were included in the discussions of
each format to provide the reader with a

clear picture of the diversity and richness of
the materials available, let alone explain
how to use them as implied by the title of
the work: typically no more than a half
dozen sources per chapter are included,
and the descriptive coverage is very brief.
In summary, this book cannot be recom-

mended for any of the three purposes out-
lined by the authors in the preface. It
would not serve as a satisfactory textbook
for library students, nor would it have
much value for experienced sci-tech librari-
ans. Finally, it is difficult to see how this
book could be used "to assist librarians with
collection management of sci-tech litera-
ture" (preface, p.v).—Howard M. Dess, Li-
brary of Science andMedicine, Rutgers Uni-
versify, New Brunswick, New Jersey. ■■

Orion Blue Book: Computer 1991. Du-

rango, Colo.: Orion Research Corpora-
tion (1315 Main Ave., Ste. 230, Du-
rango, CO 81301), 1991. 544p. $129
(ISRN 0-93289-50-X).
Orion Blue Book: Computer 1991 is a

price list of used personal computer equip-
ment and peripherals. It also includes some
mini- and midrange computer systems such
as the AT&T 3R2 series, the HP 3000, and
the IBM AS/400. Compiled annually from
dealer surveys, the Blue Book lists dealers'
average resale prices for used products as

well as the average prices paid to customers
for equipment in both mint and standard
conditions.
The book is organized alphabetically by

manufacturer and for every listed product
includes a description of each item; the year
of manufacture; the model name, number,
and configuration; the new list price; the
retail used price, i.e., the average price for
which the product can be sold within thirty
days; the wholesale mint price, i.e., the av-
erage price paid to a customer for the prod-
uct in excellent condition and working or-

der; and the wholesale average price, i.e.,

the average price paid to a customer for
equipment in good, rather than mint, con-
dition.
Because the book has been compiled

from surveys of computer dealers who have
chosen to participate, rather than from sur-

veys of all dealers in the U.S., not all equip-
ment may be listed. If a particular item is
not listed, it means only that it has not come
onto the market with any of the participat-
ing dealers. It does not mean that it has no
market value or that it cannot be bought or
sold on the used equipment market. Also,
since the prices listed are the average prices
nationwide, actual prices may vary slightly
from region to region.
The listings are far more extensive and

include more manufacturers and models
than the NACD Computer Blue Book: The
Official New and Used Computer Price
Guide published by the National Associa-
tion of Computer Dealers. The Orion Blue

Book, however, does not include the ad-
dress directory of used computer dealers,
manufacturers, service companies, and

publishers provided in the NACD book.
The Orion Blue Book would be a useful

reference work for any organization—
whether business, university, or large li-

brary system—that owns, buys, sells, or in-
sures large quantities of personal computer
equipment. Because of its potential value to
a wide segment of the public, libraries
might consider adding Orion Blue Book:

Computer 1991 and successive editions to

their general, business, or computer refer-
ence collections. With the continued
growth in personal and midrange comput-
ing, the Orion Blue Book has the potential
to become as valuable a reference resource

as the automotive blue books, which are

now standard references for information on

used car prices.—Kathleen Rehn, The New
York Public Library. ■■

The Reference Library User: Problems and
Solutions. Ed. by Bill Katz. New York:
Haworth, 1991. 151p. $24.95 (ISBN 1-

56024-022-90).
A collection of eleven papers addressing

various aspects of reference service, this lat-
est editorial accomplishment by Bill Katz
will be of interest to all types of libraries. Of
particular benefit is the chapter on special
populations; contributions here include
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treatments of deinstitutionalized (those
who have been released from mental or
other hospitals with emotional, physical, or
mental disorders), older, learning-
disabled, blind, and physically handi-
capped readers. The references to other
works dealing with these populations are

especially helpful to those wishing to do
further research. Sheila Intner's offering on
missed opportunities for bibliographic in-
struction is again relative to all users and
nonusers in all types of libraries. She states
that we need to ask ourselves "Who is our

public?" and "What are we teaching
them?" Very helpful to any library staff
member is Rubin's "Anger in the Library:
Defusing Angry Patrons at the Reference
Desk (and Elsewhere)," because everyone
who works with the public will encounter
this behavior at some point. Her explana-
tion for why these encounters are on the rise
is especially interesting. Buschman's dis-
cussion of information brokers compares
their services to a traditional reference
model. The possibilities she poses in her
conclusion as to the direction the profession
is taking are thought-provoking. Cannon's
look at academic library nonusers provides
an interesting view of student and faculty
lifestyles in an attempt to explain how they
use the library or why they don't. A notable
statement: "Perhaps those students most

likely to be nonusers are those never ex-

posed to formal library instruction or to in-
struction for the particular academic li-
brary they are now expected to use"
(p. 126). What does this say to academic li-
brarians, faculty, and administrators? It
bears examination.
While this is not a mandatory purchase,

it is certainly a good one for the price.
There are some valuable information and
tangible suggestions here that will help us

as a profession look critically at our users

and decide how they are best served. — Lisa
K. Miller, American Graduate School of
International Management Library, Glen-
dale, Arizona. ■■

Other Recent Receipts
Advances in Classification Research: Proceed-

ings of the 1st ASIS SIG/CR Classification Re-
search Workshop. Ed. bySusanneM. Humphrey
and Barbara H. Kwasnik. Medford, N.J.:
Learned Information, 1991. 172p. paper, $39.50
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INSTRUCTIONS TO AUTHORS

Information Technology and Libraries welcomes manuscripts related to all aspects of
library information technology. Some specific topics of interest are mentioned on the
masthead page. Feature articles, communications, letters to the editor, and news items are
all considered for inclusion in the journal. Feature articles are refereed; other items gener-
ally are not. All material is edited as necessary for clarity and length.

Manuscripts must be typewritten and the original submitted with one duplicate. All text
must be double-spaced, including footnotes and references. Manuscripts should conform
to The Chicago Manual of Style, 13th ed., rev. (Chicago: Univ. of Chicago Pr., 1982).
Illustrations should be prepared carefully as camera-ready copy, neatly drawn in a profes-
sional manner on separate sheets of paper. Manuscript pages, bibliographic references,
tables, and figures should all be numbered consecutively. Final versions of papers ac-

cepted for publication must be submitted on floppy disk (5.25" or 3.5") in WordPerfect
(DOS versions 4.2,5.0, and 5.1 accepted) alongwith two printed copies. If WordPerfect is
not available, an ASCII copy is acceptable.

Feature Articles consist of original research, state-of-the-art reviews, or comprehensive
and in-depth analyses. An abstract of one hundred words or less should accompany the
article on a separate sheet. Headings should be used to identify major sections. Authors are
encouraged to relate their work to other research in the field and to the larger context of
economic, organizational, or management issues surrounding the development, imple-
mentation, and use of particular technologies.

Communications consist of brief research reports, technical findings, and application
notes. An abstract need not be included.

Letters to the Editor may offer corrections, clarifications, and additions to previously
published material or may be independent expressions of opinion or fact related to current
matters of concern in the interest area of the journal. A letter commenting on an article in
the journal is shared with the author, and a response from the author may appear with the
letter.

News and Announcement items may announce publications, conferences, meetings,
products, services, or other items of note.

Book Reviews are assigned by the book review editor. Readers wishing to review books
for the journal are invited to contact the book review editor, indicating their special areas
of interest and expertise.

Software Reviews are assigned by the software review editor. Readers wishing to review
library-related software for the journal are invited to contact the software review editor,
indicating their special areas of interest and expertise.

Names and addresses of the journal editors may be found in paragraph two on the mast-
head page. In all correspondence please include your own name, institutional affiliation,
mailing address, and phone number.



SETTING STANDARDS IS EVERYONE'S BUSINESS.
Establishing effective technical standards. It

makes good business sense, no matter what
business you're in. Because clear, cohesive prac-
tices and procedures help things run smoothly.
Which is why we need your help.
Who are we? We're NISO. The

National Information Standards Or-
ganization. We develop technical
standards for the entire range of
information services and products:
online information services,
bbrarianship, bookselling, indexing,
and library equipment and supplies,bi fact, our standards are an integral
Part of many work environments.
How can you help us? By helping NISO set

the standards in your profession. Because only

NISO has developed over fifty
information standards. Here are

just a few of the standards that
benefit you.

• Standard identifiers for books
and serials

• Standard format and vocabulary
for information sharing

• Standard computer-to-computer
protocol linking local, regional,
national, and international bib-
liographic systems

• Standards for permanent and dur-
able book papers and bindings

yours can we develop proper standards. We also

need your help with funding. You see, we de-

pend on the support of our members. Members
from all types of organizations including librar-

ies, publishers, large and small com-

panies, and government agencies.
There are a range of membership op-
tions available; one is right for your
organization.
What's in it for you? A chance to

influence your profession's direction
and growth by setting its standards.
A chance to work closely with your
peers. A chance to plan for the new

standards that will directly affect you.
What should you do now? Call, write, or

fax us. We'll tell you more about ourselves, howilanuaras in your profession, necausc omy — —

,

with the input of successful organizations like we can work for you, and how you can help us
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