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Editorial: The Literate Librarian

Thomas W. Leonhardt

Early this year we received a newspaper clip-
ping with a note attached to it—a letter to the
editor, in fact—from Nancy Sosnik ofRaleigh,
North Carolina. The letter appears in this
issue's "Letters to the Editor" section, but we
want to draw special attention to it and to

quote a bit from the article.
The clipping that Ms. Sosnik sent me is an

article from the December 28,1992, issue of
the Raleigh News and Observer. Written by
staff writer Trish Wilson, it is titled "Com-

puter Wizards Supplanting Book Lovers at

Library Desk: A New Breed of Knowledge
Keepers."

The article contains much of the hyper-
bole one has come to expect in articles about
electronic information, along with phrases
such as "The New Librarians, a breed of

knowledge keepers who are leaving the book
stacks to 'hang ten' on a tidal wave of elec-
tronic information." All in all, however, it ac-
curately describes some of the ways librarian-
ship is changing.

The author interviewed the deans of the

library schools at UNC Chapel Hill (Barbara
Moran) and North Carolina Central Univer-

sity in Durham (Benjamin Speller, Jr.) and
librarians at Duke University's Perkins Li-

brary. All note the demands for new approaches
by librarians. Speller contends that "the ideal
librarian must be well-rounded in both the
sciences and the humanities . .. [sjomeone
who is well-balanced, likes to work with people,
and is not full of himself." Moran observes
about this new electronic information age:
"It's like the printing press. I think we're on

the brink of a fundamental change in our

society, and we don't know where it's going
to go."

There is more of this kind of talk, but that
is not why we are drawing your attention to
the letter and the clipping that accompanied
it. We are pleased that the article gained a new

member for LITA, but we were bothered by
the overall tone of the piece.

The opening two paragraphs of the article
read: "If a candidate for a librarian's job
walked into Rebecca Vargha's office saying
she had a 'great love for working with books,'
Vargha would drop the application into the
closest paper shredder."
"'I would definitely not hire them,' said

Vargha, associate librarian at the National Hu-
manities Center in Research Triangle Park.
'I'm a librarian, but I don't really do books. It's
all computer. I think of myself as an informa-
tion surfer."'

We don't know Ms. Vargha, but we suspect
that there was some hyperbole at play here,
too. For one thing, the National Humanities
Center houses scholars who have a great love
for working with books. In fact, they have a

great love for reading books and for writing
books, too. The librarians who serve those
scholars borrow lots of books for them, and
why not? They are within spitting distance of
three members ofthe Association ofResearch
Libraries: Duke University, the University of
North Carolina at Chapel Hill, and North
Carolina State University.

The implied message of the article is that
ifwe learn how to manipulate computers and
find information, we don't need to love books.
But for us, implied in the love of books is a

love of knowledge and learning, and an ability
to discriminate among the information
sources and the information so that we and
those we serve can choose what is right for
them and for us. Information and knowl-
edge may overlap but they are not the same

thing.
One underlying current in the article is the

question ofwhether society will need librari-
ans in the future, and Dean Moran addresses
that adequately. But no one argues for the
user of technologywho is both knowledgeable
about the computer (trained) and able to

think (educated). The love of books alone is
not sufficient reason to become a librarian,
and it is not sufficient reason to hire someone,
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but without the love of knowledge and the
intellectual curiosity and talent to continue

learning, love of and knowledge about com-

puters is not enough, either.
The person who reads with comprehen-

sion andwrites well is an educated person. We
want such people in librarianship, and we

want them with the personal attributes that
Ben Speller describes. We don't need people
who learned all they know surfing on the

Internet; a few days of such surfing should
convince you of that.

To follow up on Ms. Sosniks suggestion
that this topic (is it "librarians, computers, and
books"?) might be a good idea for future dis-
cussions in ITAL, we invite you to submit

guest editorials or even long essays on the

subject.
Welcome to LITA, Ms. Sosnik, and thanks

for your letter. ■ ■
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Selecting Electronic Alternatives
Richard W. Meyer

Academic libraries today are faced with the prospect of numerous alternatives
to traditional printed indexes to the primary literature. Not only are many
indexes made available by publishers as CD-ROM products, but most of these
products can be acquired on computer tape for local mounting. This happy
situation is further augmented by the availability of these products through
mediated search services such as Dialog and end user services such as OCLC
FirstSearch. Choosing the best alternative becomes a matter of estimating
demand and comparing costs for each type of access. These estimates are

complicated by lack of information on how often patrons will use a given
alternative and by lack of qualitative data. Results of comparisons made at

Trinity and Clemson Universities provide some revealing benchmarks that can
help to place a quantitative framework around the decision process.

This article deals with extending the online
public access catalog (OPAC) by providing
access to other resources, in particular to in-
dexes. It is the intention to offer a model that
can be applied to determine the choice of
alternatives when extending the OPAC in-
eludes choosing among CD-ROM, end user

access, mediated searching, or locally
mounted files, in lieu ofprinted indexes. This

paper does not bear upon the issue of locally
generated information available through
campuswide information systems; however,
the natural extension of these systems should
include index access.

A paper published in 1990 described some
of the relevant management, cost, and behav-
ioral issues. 1 That article examined financial
issues thoroughly enough to suggest that lo-
cally mounted files are cost-effective where

undergraduate use is heavy orwhere the price
of a research database is very low. That study
also pointed out that reducing the informa-

tion-seeking effort of users will transfer costs
to the library. That is, online, locally mounted
indexes are easier to search than their printed
counterparts, but they may be more costly for
the library to provide. Librarians making
choices of alternatives are advised to remem-
ber that the users pay some costs, and this

affects the quality ofthe results achieved. This
point should be kept in mind, because the
model that will follow necessarily focuses on
the direct costs of the alternatives to the li-

brary.
This presentation will not tell the whole

story, but it should help in providing a baseline
for libraries trying to choose between CD-
ROMs and locally mounted files versus print
or other search alternatives. It extends the
cost study for locally mounted files published
in January 1992.2 That study established the
demand curve for index access based on a

comparison of activity on mediated searches
versus locally mounted databases. For an in-
dividual library willing to determine a base
cost per search that is acceptable, that study
will assist in the process of deciding whether
to mount files locally or to purchase an alter-
native. A brief overview of the points made
earlier related to user costs are required to

establish the context for the description of the
model.

MANAGEMENT AND
BEHAVIORAL ISSUES

It should be a major goal of every library to

provide access to information at the lowest
possible cost to users. This involves reducing

Richard W. Meyer is Director of the Library at Trinity University, San Antonio, Texas.
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barriers to user access to information, mini-
mizing the number of bibliographic inter-

faces, educating users, optimizing interface

design, and providing efficient data handling.
All of these issues affect the ease of access to
information that users experience. To put it in
economic terms, each issue must be ad-
dressed if the personal investment of time
involved in seeking information is to be mini-
mized for each patron. The importance of this
is illustrated by the effect on demand for
searches when mediated searching is replaced
with locally mounted files. Demand goes up
by two orders ofmagnitude, which shows that
there is a substantial cost to users for some
search methods apart from the payment of
hard currency. More on this later.

Certain behavioral issues relate to the
issue of nondollar costs as well. Interface de-

sign, bibliographic education, and interface
standardization need to be carefully consid-
ered to maximize awareness of the OPAC as

well as to make it as inviting as possible. Giv-
ing a friendly personification to the OPAC to

improve its instability to the novice user

tends to offset some of the intimidating as-

pects of online systems. The interface design
should take into account other psychological
issues as well. For example, student users

tend to allocate a fixed amount of time to an

assignment such as writing a paper that re-
quires use of the library. Since faster access to
information leaves more time for reading and
writing, it is important that the interface min-
imize user effort to find citations. Taking these
statements into consideration as fundamental
assumptions of user psychology helps to yield
lower cost access to information overall

through better accommodation to user needs.

THE MODEL FOR LOCALLY
MOUNTED FILES

It is a fundamental premise that libraries
should provide access to information at no

direct cost to the user. This premise worked
well in a world in which a fixed number of
information packages were purchased with
the funds available. Once acquired, a resource
could be used by any or all users of the library
at no increase in cost.3

The introduction of mediated searching,
or products purchased on an as-used (or con-
nect time pricing) basis, introduced an eco-

nomic dilemma in libraries that has engen-
dered the great fee-or-free debate. Providing

users with a selection of alternative search
methods while adhering to the traditional

premise of free information to all, including
mediated searching, can overcome much of
the concern about unpredictable costs.

Therefore, Trinity University intends to estab-
lish the basic policy that users may have free
access to all search methods, including medi-
ated services. Currently, mediated searching
is limited to $10 per student. Campus users

are provided free access to FirstSearch with a

higher limit, depending on the availability of
alternatives. Experience over several years
has helped to provide some estimate of user
need to establish these allocations for medi-
ated and end user searching as well as signif-
icant awareness of user characteristics. Even-

tually, we expect that use of this model will
allow implementation of free access to infor-
mation. To date, this experience has helped to
establish related policies, given some funda-
mental assumptions.

First, across the range of mediated, CD-
ROM, end user, and locally mounted files, a
search should be defined consistently. In all
these cases this study defines search as the
sum of all transactions including selection of
the database plus each transaction that in-
vokes action by the search engine, where
transaction means pressing the enter key and
receiving a resulting screen. Where connect

time is considered, that portion of the time

spent reviewing the screens is included. This
definition appears to be reasonable since it

parallels the charging algorithm used by
OCLC FirstSearch and allows determination
of average search costs from invoices submit-
ted by online vendors. It also represents the
basic definition used at Clemson University
for this and previous studies of locally
mounted files.

Second, to establish the cost-effectiveness
of locally mounted files it is necessary to as-

sume that the benefit per search cannot be

approximated accurately. No theory of value
exists to pinpoint the value or benefit in dol-
lars to the user of any given activity. The level
of importance one student places on a given
project cannot be assigned a dollar value, nor
is it safe to assume that the value to one equals
the value to everyone. However, it is safe to

assume that students do not use mediated
searching because cost exceeds benefit. Fur-
thermore, lower costs will yield higher de-
mand regardless of access method. That is,
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when local online searching is made available,
student interest will increase. The research
noted earlier bears this out. Providing locally
mounted databases increases demand for

searching of the database a hundredfold over
mediated searching.4

Third, a marginal cost/benefit trade-off
can be established for every alternative. With

printed indexes, a purchase is made when the
selector decides that the marginal cost is less
than the marginal benefit to the user. This
choice is likely to be made on subjective infor-
mation and is, in many cases, based on sub-
conscious impressions of the marginal
cost/benefit trade-off. On the other hand, lo-
cally mounted files provide the necessary in-
formation to calculate readily the cost per
search based on experience with mounted
files. Fortunately, the cost per search may also
be calculated for CD-ROM, mediated, and
end user searching. In the case of CD-ROM,
in-house experience allowed Trinity to de-

velop cost-per-search calculations and to com-
pare these to mediated and end user search
systems. These comparisons can be extended
to include some subjective impression of the
user marginal benefit. That is, it can be as-

sumed that the marginal benefit of a CD-
ROM product exceeds the marginal cost ifwe
have continued to carry the subscription. This
experience serves to provide a marker for

determining the acceptable cost per search.
The rationale behind the model follows in the
next section.

THE MATRIX OF ALTERNATIVES

At the outset, we need to recognize that the
number of searches likely to take place with
any choice ofmedium in any given library can
be determined only by trial. Furthermore, the
level ofactivitywill vary from library to library
even for institutions of the same size. Also,
prices for each product will vary from library
to library in relation to population size and
other factors. Databases are priced accord-

ingly, but like income taxes, vendor pricing
structures are often bracketed so that any two
libraries with nearly the same size user popu-
lation may or may not realize the same matrix.
Therefore, each library will have to develop
its own model for choosing among index alter-
natives. In Trinity's case, the model matrix
includes data on approximately one hundred
indexes, most of which will continue to be

purchased in print form. What follows is a

rough template based on experience at two
libraries and modified by experience reported
in the literature.
It is unlikely that many libraries have accu-

rate knowledge of the use of manual indexes.
Therefore, it will be difficult to determine the
average cost per search when using them. On
the other hand, most of the costs for mounting
files locally or for CD-ROM, end user, and
mediated searches can be calculated. Taking
each type of search in turn, the following cost
elements need to be considered: purchase of
data, storage of data, hardware utilization,
software utilization and maintenance, and
staff time. The nondollar cost elements that
should be considered but cannot be calcu-
lated are user effort (perhaps better termed

agony), in the form of multiplicity of inter-
faces and learning requirements; friendliness
of the interface; power of the retrieval soft-
ware; response time; availability of campus-
wide access; and linkage to library holdings.
The spectrum across alternatives that are

available runs from printed indexes through
CD-ROMs, end user searching, and mediated
search services to locally mounted, online
files.

When making the choice from this spec-
trum, one needs to recognize both the direct
costs and the nondollar costs. A useful guide
derives from comparing the pros and cons of
manual searching versus mediated online
searching. These may be equivalent in total
costs to the user if all users are taken into

consideration, which suggests that the num-

ber ofmanual searches is approximately equal
to the number of mediated searches. How-
ever, experience suggests that manual
searches exceed the number of mediated
searches by five or ten times for undergradu-
ate students. Also, it should be assumed that
there is some price per search across all dis-
ciplines that is acceptable for the library to
subsidize. This price-per-search figure is im-

plied by the availability of the printed index in
the collection and could be calculated if the
number of searches per year were known.
Given the lack of information on how many
times indexes are searched, demand should
be somehow estimated for printed indexes.
Alternatively, the library can set an arbitrary
figure or calculate one based on experience.
The previously cited research at Clemson sug-
gests that $3 to $5 might be acceptable.

For Trinity, the estimates were based on
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Table 1. Average Cost per Searchfor CD-ROM Indexes at Trinity

Avg. Annual Annual Avg. Annual No.

Database Years Covered
Subscription Cost

(in Dollars)
Hardware Cost
(in Dollars)

of Searches
(italic=estimate)

Cost per Search
(in Dollars)

ABl/Inform 1988-92 4,950 253.33 705.5 7.38

Compendex 1970-92 4,920 253.33 128.0 40.42

MLA Bibl 1981-92 1,187 253.33 289.0 4.98

PAIS 1972-92 1,500 253.33 293.5 5.97

PsychLit 1974-92 3,395 253.33 608.0 6.00

ERIC 1988-92 630 253.33 219.4 4.03

InfoTrac 1969-92 9,800 253.33 5,000.0 1.96

Total 26,382 1,520.00 7,243.0

several assumptions. In regard to locally
mounted files, it was assumed initially that the
loading process, storage, and maintenance
would cost approximately the same as these
costs at Clemson for ERIC and IACs Maga-
zine Index. While there could be variation

depending on the allocation of computer
usage, this variable was excluded from the
analysis, since there was no acceptable algo-
rithm to allocate the computer available.5 The
cost of staff time and costs of storage are

included and would be very similar across

campuses. For example, to support this argu-
ment, the maintenance ofNOTIS at Clemson
requires approximately 2.5 FTE and at Trinity
2.0 FTE. The difference between these two
relates to the level of demand made on these
systems at the two institutions; Clemson has
several special uses of NOTIS that are not

duplicated at Trinity. For both campuses, file
storage costs are equivalent. A second esti-
mate, shown in table 1, was based on a low-
cost stand-alone implementation.
It was also assumed that the number of

searches at the two campuses are proportional
to the number of people in each user popula-
tion. This introduces a quality vector that
could skew the results. However, since there
are nondollar, subjective elements that should
be considered in deciding among alternatives
anyway, this skewing was not considered.
Therefore, to estimate the cost per search of
locally mounted files at Trinity, a direct ex-
trapolation was made from Clemson data ini-
tially. Since the user population was 3,000 at

Trinity and 17,000 at Clemson, the ratio 1 to
5.667 was used for the general IAC index and
1 to 20 for ERIC because of a smaller educa

tion program. Alternatively, these estimates
could be approximated by dividing the total
estimated costs of staff time plus storage plus
database acquisition plus allocated software
costs by the expected number of online
searches made of the local files. In the ab-
sence of locally loaded files at Trinity, that
calculation was estimated for ERIC and for
the databases where current subscriptions to
CD-ROM indexes are taken.

The costs per search for other alternatives
were easier to make. Trinity had a base of

experience with several CD-ROMs, which are
shown in table 1. ERIC is included, because
of its importance, although Trinity does not

subscribe to the CD-ROM version at this
time. Costs of hardware and the subscription
costs of the product were added and divided
by the number of uses. Trinity dedicates two

personal computers with CD-ROM drives for
indexes. The cost of these machines was am-

ortized over five years and divided equally
among the indexes. Use of these has been

closely monitored by checking out the actual
CD-ROMs to the users each time they use

one. There is some element of error intro-
duced by the necessity to log uses, but consis-

tency in the logs over two years suggests this
is minimal.

For end user searching, Trinity assumes

that OCLC FirstSearchwill provide the single
alternative on campus. Estimates reported by
others were used, since accounts were set up
too late in the past academic year to generate
useful data for this project.^ Reported esti-
mates indicate that an average of six transac-
tions is required per search and that these
transactions will cost between 45 and 90 cents
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each on FirstSearch, depending on the quan-
tity ordered. Finally, the costs of mediated
searching at Trinity were extracted from his-
torical invoices. The matrix of direct dollar
cost for those indexes that Trinity makes avail-
able on CD-ROM alongwith ERIC and IACs

Magazine Index for each alternative were easy
to make. However, some accommodation for
nondollar cost should be factored into the
decision making effort.

Trinity has a policy of not charging back to
the user, up to a limited amount, for online

searching on OCLC FirstSearch or through
mediated searching. Given this policy, it was
relatively easy to illustrate graphically the
trade-off in total costs (actual dollars spent
plus nondollar costs) for each type of alterna-
tive. Figure 1 takes into account the cost ele-
ments noted above in addition to some sub-

jective measure of user agony, the availability
of linkage to library holdings, and staff inter-
action time. No apology is made here for the

subjective nature of this graph. It is meant

only to provide some visualization of the ele-
ments that must be considered in weighing
the alternatives. Clearly, from this represen-
tation, users have the most to gain from locally

mounted files and the least to gain from

printed indexes. The reverse is probably true
From the point of view of the library, absent
consideration for the impact of public rela-
tions.

With this graphic as background, an exam-
ination of the matrix for Trinity makes choos-
ing among alternatives fairly clear at this time.
As the availability of reasonably priced search
engines in conjunction with low-cost hard-
ware becomes more available, the matrix will
shift the results in favor of locally mounted
files. In addition, the availability of more re-

sources on the Internet will elevate demand
on campus for downloaded, full-text, elec-
tronic resources. Hardware and staff to sup-
port this demand used simultaneously with
locally mounted indexes will tend to lower
the cost of the online, locally mounted index
alternative.

Calculations ofthe costs for locally mount-
ing files, shown in table 2, are based on a

five-year amortization in most cases. Many
vendors price their tapes in two parts: a one-
time back-file purchase followed by annual

update fees. In those cases, the cost of data
was set at the annual fee plus one-fifth of the

CD-ROM Online
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Table 2. Average Cost per Locally Mounted Index at Trinity

Database
Years Stored

Online
File Size/
(MB)

Annual Cost
of File (S)

Annual
Hardware
Cost (S)

Annual Load
and Maint.(S)

Annual
Total Cost

(8)

ABUInform 1988-92 381 10,100 600 3,500 14,200

Compendex 1988-92 1,632 14,369 600 3,500 18,469

PAIS 1972-92 210 10,600 600 3,500 14,700

PsychLit 1987-92 118 12,500 600 3,500 16,600

ERIC 1969-92 571 1,800 600 3,500 5,900

IAC Magazine
Index 1988-92 319 6,750 600 3,500 10,850

Total 3,231 56,119 3,600 21,000 80,719

cost of the back file. This amortizes the file
cost over five years, which is a reasonable
means to even out the comparison. Where

prices were given as a price per year, the
estimate was made for the period 1987-91 or
1988-92, depending on the vendors informa-
tion. Additionally, the estimates were based on
an installation using BRS Onsite running in the
C version on a Unix platform with a limit of ten
simultaneous users. For this environment, a

one-time expenditure for hardware and soft-
ware of $36,500 was amortized over five years.
These numbers wouldvarydependingon choice
of hardware but not enough to overwhelm the
results of the analysis.

The results for Trinity are benchmarked
against Clemson based on experience with the
ERIC and IAC Magazine Index files. The
average cost per search for locally loaded files
at Trinity was estimated using the average
number of searches on CD-ROM for the cal-
culation. In the case of ERIC and Magazine
Index at Clemson, the costs per search were

calculated on the basis of experience over the
period November 1989 to October 1990.
Those calculations included $1.79 per search
for ERIC and 47 cents for IAC's Magazine
Index. For ERIC, the population of potential
users is approximately one-twentieth at Trin-

ity compared to Clemson, while for Magazine
Index it is roughly one-seventh. Therefore, if
fixed costs of mounting these two databases
were the same for each institution, the antic-

ipated cost per search at Trinity would be
more than $35 for ERIC and $3.29 per search
for Magazine Index. The second estimate
made on the basis of a stand-alone im-

plementation yielded $26.89 for ERIC and

$2.17 for Magazine Index. Table 3 shows cost-

per-search estimates across all alternatives for
those indexes that Trinity currently takes on

CD-ROM, in addition to ERIC and IAC's

Magazine Index.7

For ERIC, the cost per search for the

locally mounted file appears to be greater
than the marginal benefit at Trinity and less at
Clemson. Similarly, local mounting of Maga-
zine Index is viable at Clemson and may be
viable at Trinity.8While figures for ERIC were

unavailable because of the lack of CD-ROM

experience at Trinity, extrapolation compar-
ing the Clemson and Trinity populations
yields results that are in the ballpark, com-
pared to overall estimates made for Trinity.
The estimates for ERIC were based on the

arbitrary assumption that 5 percent of the
student population will do 5 percent as much
searching.9 Given these numbers, the average
search cost for a locally mounted ERIC file at

Trinity versus the cost for CD-ROM search-

ing factors in favor of the latter. Also at these
rates, students would have to do 149 manual
searches of the printed index per year to shift
the choice in favor of that medium. Therefore,
CD-ROM appears to be an economically
good choice at Trinity for ERIC. If user, non-
dollar costs are factored in as well, the logic of
this choice over the printed index is strength-
ened.

WhereMagazine Index is concerned, Trin-
ity may lack an opportunity to make a mean-

ingful decision. At this time, the library offers
patrons access to InfoTrac (the CD-ROM al-
ternative) on two workstations. No informa-
tion is currently available on use, but observa-
tion by the reference librarians suggests that
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Table 3. Average Cost (in Dollars) per Searchfor Each Alternative at Trinity

Index Print
Mediated
Online CD-ROM FirstSeareh

Locally
Mounted Index

ABI/Inform 18.72 7.38 20.13

Compendex 3,550/#s 47.54 40.42 4.80 110.16

MLA Bibliography 892/#s 8.72 4.98

PAIS 495/#s 11.35 5.97 4.80 5.01

PsychLit l,245/#s 8.74 6.00 27.30

ERIC 550/#s 7.64 4.03 4.80 26.89

IAC Magazine Index 13.76 1.96 2.17

Total cost 6,732 1,214 26,382 80,719

it is in the range of five thousand searches per
year. At the current price to Trinity, the cost

is roughly estimated to be $1.96 per search.
Since this is close to the $2.17 estimate noted
in table 3, it will be prudent for Trinity to

explore the possibility of locally mounting the
IAC file. This suggests that loading someWil-
son indexes also may merit consideration.

Similarly, cost calculations of the optional
choices for these and other databases reveal a
pattern that indicates CD-ROM is a prudent
choice forABI/Inforni and PsychLit given the
availability of alternatives. MLA Bibliography
is a prudent choice on CD-ROM if students
would search it less than 150 times per year in
the printed version. (Reference desk observa-
tions substantiate the wisdom of the choice.)
On the other hand, when Compendex be-
comes available on OCLC FirstSeareh, the
wisdom of retaining the CD-ROM product
diminishes quickly. In the case ofPAIS, avail-

ability of FirstSeareh indicates that Trinity
should give up the CD-ROM product in favor
of end user searching or local mounting if
several files are mounted. Again, however,
keep in mind that these comparisons largely
ignore nondollar costs to users.

This analysis supports the view that the
best candidates for local mounting are indexes
that have very broad appeal, active interest
within a unique segment of the user popula-
tion, or very low purchase cost. At Trinity, this
means it might be appropriate to mount Mag-
azine Index, PAIS, or someWilson indexes. To
evaluate the potential, an additional estimate
was made to project the costs to load four
basic Wilson indexes along with PAIS and
ERIC. The results of that estimation suggest
that it would require an average of 900

searches per year on each Wilson database to
bring the costs within the range ofFirstSeareh
and 2,400 searches of PAIS or 1,400 searches
of ERIC to bring per-search cost within the
range of the CD-ROM or FirstSeareh alter-
natives. Trinity would have to mount the files
to test the validity of this estimate. Given our
current rate of roughly 5,500 searches per
year of ERIC, PAIS, and InfoTrac on CD-
ROM, it is likely that a local mounting merits
consideration.

CONCLUSION

Several assumptions based on this analysis
maybe appropriate to establishing amodel for
any library choosing among alternative
searching technologies. The amount ofmedi-
ated searching can be related to the number
of CD-ROM and locally mounted file
searches that would be done each year. Lo-

cally mounted databases will multiply the
number of mediated searches by two orders
of magnitude, that is, by about one to two

hundred. The number of CD-ROM searches
would come much closer to the number of
searches of locally mounted files than to the
number of manual or mediated searches, but
Trinity's experience suggests that CD-ROMs
will be searched approximately fifty to one

hundred times as often as mediated searches.
Further, the average search on OCLC
FirstSeareh will take approximately six execu-
tions and thus cost between $2.70 and $5.40
per search, depending on the number ofpre-
paid searches.

Libraries with experience using end user

products from Dialog or BRS will have a his-
torieal record that will allow an accurate esti-
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mate for this alternative. For the library with
records on the number of mediated searches
or CD-ROM activity, estimates can be

plugged in to the matrix for each database
available, using these assumptions. Compari-
son and choice also should include some re-

flection of the nondollar search effort, at least
subjectively. When dollar costs are nearly
equal across alternatives, user friendliness of
locally mounted files or CD-ROMswill factor
in favor of those over more cumbersome me-

diated and end user alternatives.
This model lacks precision. However, in

comparison to the data-poor environment in
which collection development librarians have
traditionally chosen printed indexes, some

progress has been made. For example, Trinity
will purchase Chemical Abstracts at a cost of
$8,600 for the 1993 calendar year. There are

no available data on campus to estimate accu-

rately how many searches will be made of this
index during a given year. However, the thirty-
six students, six postdoctoral researchers, and
seven faculty will have to make thirty-two
searches per year each to bring the costs into
the $5 per-search range. Given this, it seems

likely that the printed index is not as cost-corn-
petitive with free online access for all users as

it once was, particularly if regard is given to

nondollar advantages of searching this index
online. Using this model, a hypothetical im-
plementation of four Wilson indexes with
PAIS and ERIC locally mounted on a small
Unix platform yields promising possibilities.
Clearly, the days have arrived in which elec-
tronic alternatives compete effectively with
traditional indexes.
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Optical Storage and Retrieval
of Library Material
Doris R. Folen and Laurie E. Stackpole

The Ruth H. Hooker Research Library and Technical Information Center ofthe
Naval Research Laboratory has installed an optical disk system consisting ofa
Sony autochanger, Sun minicomputer, Sun workstations, TDC scanners, print-
ers, personal computers, and various other peripherals. The system stores large
portions of the library's collection on twelve-inch optical disks and can be
expanded to allow retrieval over the campus network by the scientists of the
Naval Research Laboratory. The first segment of the collection to be processed
is a technical report collection consisting of140,000 reports averagingfifty-five
pages each. A third of this collection has currently been scanned to disk and is
availablefor retrieval and on-demand printing by the library patron.

This paper describes the development of an
optical disk storage capability at the Ruth H.
Hooker Research Library and Technical In-
formation Center of the Naval Research Lab-

oratory (NRL). Optical storage was selected
for the preservation and maximum protection
of the library's immensely valuable collection
of technical reports. This collection repre-
sents results ofresearch in the areas ofphysics
and engineering since the beginning of the
SecondWorld War, and much of this informa-
tion is unavailable from any other source.

Optical disk technology also provides a

viable, sensible solution to many ofthe serious
recurrent problems that plague librarians.
The most striking advantage ofoptical storage
is that it is a permanent solution to the space
problem; no matter how you treat them, index
them, or catalog them, paper products, film
products, and so on take up space, and space
costs money. Omitting the costs associated
with filing, retrieving, and refiling reports, the
savings to the NRL in overhead will be more

than $100,000 a year when the entire unclas-
sified report collection has been put on disk.
Space requirements will drop from 3,600
square feet to only 144 square feet. Optical

storage also saves money by eliminating all
future filing, retrieving, and refiling associ-
ated with physical storage. A paper copy of an
item can be printed at the touch of a key and
never has to be refiled, since the archived
copy remains on the disk. This technology
presents a dream scenario in which a librarian
can sit in a pleasant environment, identify a

paper, report, or picture, and retrieve the item
in seconds without leaving the area or the
patron.

While the costs of equipment and conver-
sion mandate careful consideration and plan-
ning for the implementation ofoptical storage
and retrieval, these costs are not so great that
smaller libraries are prohibited from taking
advantage of this technology. Small turn-key
units can be purchased at reasonable costs,
and if libraries collaborate in the scanning,
costs can be absorbed in the budgets of even
the smaller establishments.

Optical disk technology exists today and is

being applied both in the government and
commercial sectors. For example, the Inter-
nal Revenue Service, which must deal with
the phenomenal problem of storing income
tax returns both from the private and indus-
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Staekpole's official duties as a U.S. Covernment employee and is not protected by copyright.
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trial sectors, has several prototype optical disk
storage and retrieval systems currently oper-
ational and several others in the planning
stage.

1

The giant insurance company United Ser-
vices Automobile Association in San Antonio,
Texas, has produced a practically paperless
operation using optical disk technology;
smaller insurance agencies are opting for this
technology as well.2

The U.S. Navy's "paperless ship project"
launched by Admiral Metcalf in 1987 is an

undertaking that includes converting vast

numbers of documents to optical storage.3
The list of those who are applying this

technology is a long one, and users and poten-
tial users may be found wherever there are

large quantities of information to be stored.
Libraries are obvious beneficiaries, since

by their very nature they are places where
large quantities of information are stored in

every kind of format: books, journals, maps,
charts, film, and computer databases. All are
candidates for optical storage and retrieval.

The National Archives and the Library of
Congress each have been workingwith proto-
types for optical storage for more than five
years and have proven the importance of this
technology for preserving their immensely
valuable, but sometimes old and brittle docu-
ments.4,0 Libraries such as those at Cornell

University and Carnegie Mellon University
have designed optical storage and retrieval
systems and currently are engaged in projects
to exploit the capabilities of these systems.6,7
The NRL library has had optical storage and
retrieval capabilities fully operational for
more than three years. This optical disk sys-
tern is one of the first of its kind and is still the
largest, in terms ofvolume ofmaterial stored,
currently operational in a research library.

PLANNING FOR AN OPTICAL
DISK SYSTEM

Planning for an optical disk system is no easier
now than it was four years ago, although the
problems are different. The major concern
then was collecting information and advice,
since there were comparatively few people
who were authorities in this field and very few
facilities that had any experience with optical
storage, as the technology was so new at that
time. Present-day problems are largely due to
the proliferation of new equipment and the
burgeoning technology.

Optical disk systems are expensive. Right
from the beginning they require a commit-
ment of time and money. The first year cost
of the NRL library's system was just over
$500,000. This included development of a

prototype system, installation, maintenance,
and the scanning to optical disk of fifteen
thousand reports. Additionally, upgrades to

improve scanning, printing, and optical char-
acter recognition have added another
$500,000. Many uncounted hours ofstafftime
went into the original planning as well.

An optical disk system is a project that,
once started, cannot easily be abandoned. It
will be an integral part of the library for a long
time, and future plans have to be considered.
Thought must be given to who is going to use

the system, who is going to run the system,
and who is going to be responsible for its
maintenance and future development. The
level of staffing must be considered. Profes-
sional librarians and support technicians must
be assigned to assist patrons and to maintain
the system.

Funds for staffing must be budgeted de-

pending on the size and planned use of the

system. Large in-house systems require a su-

pervisory librarian with knowledge of large
computer systems and a staff that includes, at
a minimum, reference librarians trained to

use the system, a computer systems analyst or
other system administrator, and library tech-
nicians or clerks to assist with the report con-
version. A small library with minimum turn-

key equipment may be able to absorb the
entire operation with its existing staff.

Consideration should be given to the time

requirements of an optical system. It will take
time to plan the system, buy it, install it, run
it, maintain it, and scan documents into it.
Staff and patrons must be trained to use it,
which will also take time.

A study should be made ofwhy an optical
disk system is needed: What problems will it
solve, how will it be used, how will it change
the way staff and patrons do their work? De-
cisions have to be made on design considera-
tions and trade-offs. For example, is retrieval
speed important enough to justify increased
system costs, or what is the best compromise
between image quality and time and money
available for the scanning process?

With currently available optical equip-
ment, images from almost any medium can be

processed and sent to the optical disk. Equip-
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ment exists for automatically scanning film,
microfiche, maps, charts, photographs, and

aperture cards. Therefore, decisions have to

be made as to what is going to be converted
to optical images. For example, the NRL li-

brary has one million reports in microfiche
format, and they take up quite a bit of space
and are a bother to file. However, they are

much more space efficient than paper prod-
ucts, so the decision was made to process the
paper products.

Vendors must also be considered and se-

lected. Once one or more vendors can be
singled out as likely candidates, discussions
with them will identify the equipment most
suitable for incorporation into an appropriate
system. Usually at least three or four configu-
rations slowly emerge for consideration.

Money must be budgeted. This is a

chicken-and-egg proposition. The amount of

money available will determine the design.
On the other hand, a study of what a system
could accomplish for an organization might
justify a higher budget. At this time, at least
$250,000 is needed for the purchase ofequip-
ment to begin a large operation; this includes
an autochanger for 12-inch disks, minicom-
puter, scanner, printer, supporting personal
computers, and workstations. On the other
end of the scale a small operation might cost
only $50,000, which could provide a personal-
computer operation involving a single disk
drive and 5.25-inch disks. System sizes can be
looked at in terms of numbers of pages to be
stored. A 12-inch optical disk can hold up to

130,000 pages, while a 5.25-inch disk can

store approximately 20,000 pages. If a collec-
tion consists ofmillions of pages to be stored,
then a large system must be considered.

Ongoing costs in both large and smaller
systems involve library staff to help patrons,
purchase of equipment upgrades, mainte-
nance of equipment and software, and the
cost of continuing document conversion.

A good estimate of the money to be bud-
geted can only be arrived at after all aspects
of an optical storage have been considered
and in-house needs established. Costs of
hardware and software are not something that
a librarian/planner can determine alone, as

most equipment and/or systems are sold only
through vendors. Extensive talks with vendors
who are experts in the field of costs are

needed to begin to solidify an estimate.
The future of the system must be consid

ered. Evidence indicates that images can be

safely stored on optical disks for up to a hun-
dred years.

8 However, the technology is ad-
vancing very quickly. For example, images
stored on a disk holding 3.2 gigabytes take up
twice as many disks as images stored on re-

cently available disks holding 6.55 gigabytes.
Already the NRL library has upgraded its

system to accommodate the higher density
disks. Multimedia storage, that is the record-
ing of sound, video, and graphics all on the
same disk, is a reality and soon will be practi-
cal. Scanners and printers that handle color
are available. Image scanners and printers
that process sheets ofpaper at more than one

hundred pages per minute are to be available
at reasonable cost in the near future. Although
not all of the technology that vendors and
manufacturers promise for the future materi-
alizes, much of it does reach the market: pro-
visions for upgrading an optical disk system to

incorporate these advances should be part of
the overall game plan.

THE LIBRARY'S OPTICAL
DISK SYSTEM

The NRL library initially chose Online Com-

puter Systems, Inc., as the OEM (original
equipment manufacturer). Online Computer
Systems took the library's choice of basic

equipment and, working with the library staff
on the design, put together one of the first
optical disk systems of major proportions to

be used in a research library (see figure 1).
Currently, Kestrel Associates, Inc., is provid-
ing technical staff with responsibility for the
maintenance of equipment, report prepara-
tion and scanning, and the integration of new
hardware and software into the system.

When the library began its optical storage
and retrieval project, there were very few
vendors in this field. Now there are many
well-qualified companies who can provide
systems tailored to any library's budget or
need. One source of a listing of available ven-
dors is The Handbook of Optical Memory
Systems, by C. Peter Waegemann, which has
a chapter on vendors and consultants and is
revised periodically.9

Proper selection of equipment is of im-
mense importance. Just the cost alone neces-

sitates a carefully considered decision. Once
purchased, the major components become
the platform for future developments. Re-
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Console

Sun 3/280
892 MB Hard Disk
16 MB ECC RAM

High Resolution Monitor
Type 4 Keyboard

6250/1600 bpi 9 Track Tape
Inline Ethernet Transceiver
Ciprico SCSI Controller

SCSI

Sony WDAC
Writable Disk Autochanger

Two Optical Disk Drives
Two Disk Controllers

Capacity of 50 Platters

AST 386/ 33MHz
5MB RAM
300 MB HD

Xionics XIP-B Scanner
Card

3C501 Ethernet Card

Inmac Multiport Ethernet Repeater

Sun 3/60
Workstation

PC/AT
20 MB HD
3COM 3C501 Ethernet
Card
Talltree JRAM/JLASER
Printer Card HP Laser-Jet I

Printer

Figure 1. NRL Document Retrieval System.

placement of major components is not easily
made.

Many hours were spent at conventions and
shows looking at equipment and talking to

vendors before the equipment forming the
nucleus of the NRL's optical disk system was

selected. Dreamware and fantasyware had to
be identified as such.

Since the system was to be an in-house,
stand-alone archive, standards were not a pri-
mary consideration in the selection of equip-
ment. Standards for the twelve-inch optical
disk were in the talking stage at that time, as
they are still. The library worked around this

problem by trying to project standards and by
picking leaders in the field as vendors.

A Sony Writable Optical Disk Autochan-

ger, modelWDA-610 (see figure 2), and a Sun

minicomputer and its workstations form the
nucleus of the system. To be consistent with
the market, Sony now calls its autochanger a
jukebox, which it somewhat resembles in op-
eration. It is designed specifically for use with
Sony's twelve-inch optical disks. The jukebox
has a footprint of eight square feet and from
the front looks remarkably like a two door
refrigerator.

One twelve-inchWORM (write once, read

many) optical disk can provide 6.55 gigabytes
ofdigital data, enough to store the contents of
130,000 typewritten pages. With the ability to
accommodate fifty disks of 6.55 gigabytes,
one autochanger provides the equivalent stor-
age space of up to five hundred file cabinets.

Up to four autochangers can be daisy-chained
to expand storage capacity to 1.312 terabytes
of online data on a single SCSI interface.

Through the synchronized use of two writable
disk drives, the autochanger offers an average
disk-to-disk access time of just five seconds.

Connected to the Sony autochanger by a

SCSI interface is a Sun 3/280. It has a console,
four workstations, a 892-megabyte hard disk,
16-megabyte ECC RAM, online Ethernet
transceiver, and a Ciprico SCSI controller. It
also has a nine-track tape drive.

One of the in-house scanners is a TDC
DocuScan DS-2600. It is capable of scanning
pages of different sizes and thicknesses and
can scan two sides of an 8 1/2-by-l 1-inch page
in fewer than two seconds at 200 dpi (dots per
inch). It is of compact design, having a foot-

print of 2 feet by 2 feet, and weighs 100

pounds. This scanner is supported by an AST
386/33 microcomputer containing an Xionics
XIP-B scanner card. Here the scanned images
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I/O unit

are compressed and stored on a 300-mega-
byte hard disk before being transferred to the
Sun 3/280, where the images are processed
and sent to the Sony autochanger.

In using the TDC DocuScan DS-2600
scanner, the operator slides the sheet to be
scanned along the alignment guide. The

transport system grips the sheet and carries it
on a straight path past the scanning area and
into the receiver tray. Thus paper jams are

virtually eliminated. Scanning up to two thou-
sand pages in an eight-hour workday is con-
sidered possible with this equipment.

A TDC DocuScan DS-4530 scanner has
been incorporated into the system as the pri-
mary scanner. This scanner scans at 300 dpi,
has sheet feeder and monitor, and is capable
of sustained scanning at a rate of forty pages
a minute. After enhancing the image electron

ically, this scanner compresses the image into
industry-standard CCITT Group IV format.
When this scanner is used in conjunction with
the TDC DS-2600, the capability of scanning
sixteen thousand pages in an eight-hour work-
day becomes a reality.

When a stored image is to be viewed, it is
retrieved by the Sun 3/60, decompressed, and
either viewed at a workstation or queued on a

PC and printed out on an HP Laserjet printer.
The equipment is networked internally on an

Ethernet LAN and could be connected to the
campuswide network, which is part of the
Internet.

All bindings, staples, and so on that hold a

report together must be removed before scan-
ning. Documents can be scanned more

readilv if edges are fairly even, and if an auto-
matie document feeder is used on the scanner
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Model 20 Power.

it is almost imperative that edges be even. For
exploding reports and cutting even edges, a
heavy-duty paper cutter is necessary. The li-
brary purchased a Challenge Model 20 (see
figure 3). It has a height of fifty-four inches, a
footprint of three by four feet, and weighs 530
pounds. It requires two hands on the control

panel for operation to keep the operator out
of harm's way. A Ferrups 18KVA uninterrupti-
ble power supply was installed to provide
power in the event of a general blackout. This
system provides fourteen minutes of full-load
power or thirty-nine minutes of half-load,
which gives the entire computer operation
time to take itself down in an emergency
without any loss of data.

The equipment described above is all
housed in the Documents Section ofthe NRL
library. The smaller units, such as the work-
stations, printers, and paper cutter, are easily
moved and are rearranged from time to time.
The larger units, such as the minicomputer,
autochanger, and emergency uninterruptible
power supply, are much more unwieldy and
can be moved only with great care and diffi-
culty. Environmental factors such as heat and
cold are not a problem.

A comprehensive backup routine has been
devised consisting of daily tape backups of

everything that has been scanned that day,
disk-to-disk backup when an optical platter
has been filled, and a backup of all software
on Exobyte tape.

The library staff involved with this optical
disk system consists ofa federal manager, who
oversees the whole operation; two profes-
sional librarians, who, as part of their general
referral duties, help users identify needed

reports; three contract computer technicians,
who do the report preparation, scanning, and
routine maintenance; and one contract com-

puter analyst, who installs new hardware and
software, takes care of hardware and software
problems, and advises the supervisory librar-
ian on proposed system enhancements.

THE CONVERSION PROCESS

The library's unrestricted report collection
consists of roughly 140,000 reports averaging
fifty-five pages per report. Before the conver-
sion process began, this collection occupied a

space of3,600 square feet. A large percentage
of the older reports were not in very good
shape as time, insects, dirt, water, and other
calamities had taken their toll.

The reports that are scanned take a one-

way trip to the scanner. The quality of the
images is consistently good enough to allow
the destruction of the reports after they have
been scanned. Nothing is gained if the reports
are scanned and then returned to their place
on the shelf to continue to take up space.
There are, of course, some exceptions. Occa-
sionally there is a report that has actual histor-
ical value, and the original is consideredworth
preserving. Those few reports are scanned
and then saved in a historical file.

Because this entire collection is to be
scanned, no particular care has been taken
with scanning order. Reports that have come

back from circulation are put aside to scan

because there is no sense filing them and then
taking them off the shelf later to scan. New

NRL-originated reports are scanned as soon

as the library receives a copy. Reports are

taken from the shelves in sequence but are not
checked for misfiling as they are prepared for
scanning, because unlike full-sized paper re-

ports, which are filed on a shelf, images do not
have to be placed on the disk in any particular
order.

Time spent in preparation is well invested.
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Hard Copy
Put aside for

special Handling

Figure 4. Workflowfor Processing Hard Copyfor Optical Disk.

Each report is reviewed as a candidate for

scanning. Duplicates and reports without
technical substance are weeded out. Reports
that are oversized or of poor quality are put
aside for later consideration.

A report is prepared for the scanner by the
following steps:

1. All blank and extraneous pages are re-

moved, especially covers when possible. Usu-
ally all of the information on the cover is
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repeated on the title page. The back covers

seldom have anything on them at all.
2. For in-house scanning, the reports are

then exploded by a quick cut with the paper
cutter. This removes all binding, staples, and
so on. If necessary, additional trimming of the
sides is done.

3. Oversize pages and foldouts are cut to

8 1/2 by 11 inches or less.
4. Loose color pictures are removed and

filed.
It is important to establish a routine for the

work flow if there are a lot of reports to be
scanned (see figure 4). An occasional report is
one thing, butwhen there are 140,000 of them
to be reduced to images, efficiency becomes
the watchword.

Use of the TDC DS-4530 scanner is al-
most fully automatic. Pages are sent by a doc-
ument feeder through the scanner at a rate of

forty per minute. Bar-coded accession num-

bers are read by the scanner and entered. The
bar code also signals the first page of the next

document. Quality of the scanned image is
checked page by page on a preview monitor

by the operator as the pages are scanned. A
screen on an Austin 486/33 PC follows the

progress of the document as it is scanned and
the images compressed. The Austin PC also
records scanning statistics.

With the TDC DS-2600, the scanning op-
eration is prompted by menu-driven cues on

the AST 386 terminal screen. The operator
keys in the accession number, which is the

only indexing done by the operator, and then
follows a short series of instructions that ap-
pear on the screen as the report is fed page by
page through the scanner. As a final step the
scanned image is checked for quality. The
report is then discarded.

Because it is the image of the item that is
stored, graphs, diagrams, charts, black-and-
white photographs, and other items are

scanned the same way as a printed page. Color
pictures are set aside after scanning, tagged
with their accession number, and filed. They
are then available if a library patron wishes to
see them. Fortunately, because of the nature
of the reports being scanned, there is not a

large percentage of reports with color pic-
tures. The library plans to scan these color

pictures for retrieval with the rest of the orig-
inal report when future technology produces
viable and inexpensive equipment for scan-
ning, retrieving, and printing color images.

Both the TDC DS-2600 scanner and the
new TDC DS-4530 scanner are in operation
with the combined capability of scanning six-

teen thousand pages in an eight-hour work-
day. The cost incurred for in-house scanning
using just the TDC DS-2600 was approxi-
mately sixteen cents a page. The cost for scan-
ning using both the TDC DS-2600 the new

high-speed TDC DS-4530 is estimated to be
less than ten cents a page. These costs include

report preparation, scanning, overhead, sal-
ary, and equipment amortization.

Because the library is under a time con-

straint to accomplish the conversion to optical
storage and retrieval, off-site scanning has
been used as a means to accelerate the pro-
cess. Now that the new high-speed scanner is
operational, the project will be conducted en-
tirely in-house.

In using off-base scanning facilities, re-
ports are screened and prepared for scanning
much the same as if they were going to be
scanned in-house. Then they are shipped in
boxes to Docucon Corporation in San Anto-
nio, Texas. Docucon scans the reports at 300

dpi and records the images to nine-track tape,
which is then sent to the NRL library to be
mounted on the Sun 3/280 for the images to
be sent to disk.

Off-site scanning cost to the library is fig-
ured at twenty-one cents a page. This cost

includes report preparation, Docucon's cost

per page, shipping, the library's processing of
the returned tapes, and the library's overhead
and equipment amortization.

RETRIEVAL

The retrieval of a report from the optical disk
system is initiated by typing the report's six-

digit accession number into a user-friendly
menu on a Sun workstation (see figure 5). The
report can then be viewed page by page on the
screen, or the viewer can skim through the

report, back and forth, at his or her own pace.
All or part of the report can be printed out by
a simple command. More than one report can
be viewed on a screen, and the same report
can be viewed simultaneously at more than
one workstation.

The ability to identify the report or reports
to be retrieved has become a stumbling block
for many system designers. Hundreds of
thousands of pages of records placed on opti-
cal disk can rapidly submerge individual items
in a ocean of data. Some designers solve this
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Figure 5. The NRL Document Delivery Sytem Window.
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problem by superimposing an indexing sys-
tern directly on the optical disk, but this takes
a lot of time and disk space. Some designers
superimpose ASCII characters that can be
searched word by word directly on the disk,
but this also takes a lot ofdisk space. Selecting
an indexing system can take as much time as

or more time than selecting the hardware for
the optical disk system. An indexing program
can be expensive, and, if the wrong one is

chosen, very cosdy indeed. If the cataloging
information is then superimposed on the op-
tical disk, it will be very difficult to change.

The NRL library finessed this retrieval
dilemma by opting to keep the retrieval sys-
tern entirely separate from the optical disk
system.

The reasoning was:

1. An automatic retrieval system was al-

ready in place.
2. There was a need for the quickest and

the most expedient means of getting the re-

ports to optical disk, and a separate retrieval
system supported that goal.

3. A separate system is less expensive and
easier to manage, input can be done at its own
pace, and anything on the system can be

changed at any time with little fuss.

4. At the beginning of the planning stage
the optical disk system was thought of as sim-
ply an alternative way of storing reports.

5. The time saved by combining indexing
and retrieval was not considered worth the
additional cost and effort that would have
been necessary at the time the library started
this project. These reports do not have to be
retrieved in tenths of a second. Retrieval of a

report in less than half a minute is considered
satisfactory. Compared with the time neces-

sary to retrieve a dusty report from a real and

usually dustier shelf, a half minute seems in-

stantaneous.

Since August 1987, the library has had in

place the Cuadra STAR retrieval system. This
system provides a very large number of fields
so that a report can be indexed in every way
that someone might conceive of to identify
it—e.g., accession number, title, author, sub-
ject, contract, words in an abstract, size, and
so on. Searching may be done by using any
field separately or combined with others. The
fields may be searched in full or by individual
words, by subfields, or by masking. Boolean
searching of combinations of fields or search
results is also possible. The results of all
searches can be displayed or printed out by
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any or all of the fields used in the indexing in
any order or in any combination.

The flexibility of the system allows for the
addition ofa field or subfield if it is discovered
that there is a need for one that hasn't been

thought of before. Global changes allow for

sweeping alterations in indexing if that should
be deemed necessary. Authority lists and

lookup tables are used for controlling subject
and descriptive cataloging terms, but fields
are also available for the cataloger to use for

flights of fancy if desired. The library enjoys
the reputation of being able to identify and
provide any report that the patron needs.

USING THE OPTICAL DISK SYSTEM

The system is available for both staff and

patrons. Security is not a problem, as the
whole configuration is in a secure area and at

the current time is not networked outside of
the NRL library. The patron or the staffmem-
ber sits down on a comfortable chair, identi-
fies the needed reports on the STAR system
at a terminal or PC, keys the accession num-
bers of the desired reports into the adjacent
Sun workstation, and views and/or prints out

any needed pages or reports in a pleasant
atmosphere.

PLANNING FOR THE FUTURE

Even though the system used to identify re-

ports is separate from the optical disk system
itself, plans are now being made to merge
these systems. The indexing systemwould still
be a separate entity but would have incorpo-
rated into it the "hooks" used to retrieve the
report from the optical disk once the acces-

sion number is known.
When this collection consisting of 140,000

reports is scanned to disk, a second collection
of 100,000 reports averaging one hundred
pages per item will also be put to disk. This
will mean another ten million pages of images
stored on a separate autochanger to be daisy-
chained to the current one. Scanning and

printing in color will be considered as the
technology becomes more affordable.

Plans are being made for providing images
over the campus network to the offices of
Naval Research Laboratory scientists. Future

plans call for a study of the possibility of stor-
ing journal articles optically and networking
their images to the scientists of the laboratory
as part of the library's ongoing plans to create

an electronic library, a step toward developing
into a library for the twenty-first century.

The NRL library is talking to other librar-
ies about sharing downloaded images of re-
ports and journals by means of magnetic tape
and/or 5 1/4-inch optical disks.

Printing speeds will be improved. The li-

brary has just installed a HPIIIsi Laserjet
printer that, when it is fully operational, will
print images at a rate ofseventeen per minute.

Scanners that not only scan in optical im-
ages but provide some optical character rec-
ognition (OCR) are being examined with a

view toward enlarging the retrieval database.
In the meantime a Kurtzweil OCR scanner is

being utilized to place abstracts and parts of
the main text of reports into the Cuadra
STAR database.

Once equipment such as that for the opti-
cal disk system is in place, possible refine-
ments become obvious, and a wish list grows
rather quickly—more workstations for pa-
trons and staff, more information in the re-

trieval database, faster scanners, faster print-
ers, remote access, and all the new products
that this rapidly advancing technology is going
to offer.

SUMMARY

The library at the Naval Research Laboratory
has designed and installed an optical disk sys-
tern for the purpose of optical storage and
retrieval of its large collection of reports.
These reports, averaging fifty-five pages each,
are scanned, and their images captured on

twelve-inch optical disks stored in a jukebox
holding fifty platters. Reports are identified in
a separate database containing extensive in-

dexing information pertaining to each report
scanned. Once identified, a report can be
retrieved from optical storage using the
report's six-digit accession number. The im-

ages of the retrieved report can be viewed on
a screen or printed. Forty thousand reports
are currently stored optically, with plans to

complete this phase of the project by putting
100,000 additional reports to disk.
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The Three T's for a Talking Online
Catalog: Technology, Teamwork,
Teaching
Wallace C. Grant and Dorothy E. Jones

With the passage of the Americans with Disabilities Act of 1990, there is a

renewed emphasis on library collection accessibility for persons with disabili-
ties. Modern computer technology can be adapted so that visually impaired or
blind people can independently access today's online catalog. Successful ere-
ation and maintenance of a speaking large-print catalog requires a mixture of
hardware, software, and caring people. A team with vision and stamina for a
continuing promotion and education program is essential. The availability of
the adapted online catalogwill open new horizons to blindand visually impaired
patrons in both the public and academic sectors.

This article is about a new technological ser-
vice component within a larger library pro-
gram of library services for persons with dis-
abilities. It is also a case history of the
implementation ofthis new technology, which
resulted in the addition of a microcomputer
workstation that offers a speaking large-print
online catalog, a speaking large-print maga-
zine index, and a word-processing program.
Libraries, in widely varying degrees, have for
many years provided special services for the
blind and visually impaired. Most efforts were
directed toward makingprint materials acces-
sible. For the visually impaired we bought
large-print materials or enlarged the images
of print material on a screen. For blind per-
sons we addressed a different sensory recep-
tor, buying cassette books, Braille materials,
and so on. Some libraries also provided staff
assigned especially to offer library assistance
to persons with disabilities.

The need to provide service that will make
our libraries accessible to persons with dis-
abilities has now been highlighted, under-
lined, and capitalized by the passage of the
Americans with Disabilities Act of 1990.

Awareness and concern were expanding
steadily even before passage of the act, as

evidenced by, and perhaps influenced by, the
growth during the past ten years of the body
of literature relating to library services for

persons with disabilities. This concern has
emerged in different ways—concern for ac-
cessibility to buildings, to materials, or to pro-
grams. Needed changes may dictate new con-

struction and design or alteration and
adaptation of building entrances, elevators,
service desks, and bathrooms. Other changes
involve reassigning personnel, retraining for a
wider and more inclusive service concept,
changing attitudes, and committing the time
to provide services in a special style or format.
In libraries we have a clarion call to provide
access to the collection—access that, in effi-
ciency and ease, matches as closely as possible
the advances made for library users who do
not have disabilities. Then there is the respon-
sibility to provide access to the collection in
formats that are usable by persons with dis-
abilities.

With the advent of the computer, and all
its combinations and permutations, we en-

Wallace C. Grant is Systems Librarian, and Dorothy E. Jones is Coordinator of Library Services for
Persons with Disabilities, Northern Illinois Universities Libraries, DeKalb.
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tered a new age of service, with new ways to
access our collections. Norbert Wiener, in
God and Golem, Inc., says that

the future offers very little hope for those who

expect that our new mechanical slaves will offer
us a world in which we may rest from thinking.
Help us they may, but at the cost of supreme
demands upon our honesty and our intelligence.
The world of the future will be an ever more

demanding struggle against the limitations of our
intelligence, not a comfortable hammock in

which we can lie down to be waited upon by our
robot slaves. 1

The technology explosion has been of im-
measurable help to bright, ambitious persons
with visual disabilities. More and more blind
and visually impaired persons are going to

college. Most of these students are eager for

ways to stretch their minds and abilities and
are ready for the extra demands new technol-

ogy will make. Instruments for taking notes in
Braille, computers that talk as one types, ma-
chines that translate between Braille and

print, and Braille printers all offer greater
independence for the blind or visually im-

paired scholar. The computer presents wider
horizons for the intelligence and talent that
have always been present among people with
disabilities. With hard work, persistence, and
the use of new technology, disabled persons
will create opportunities for education and

employment that have been almost nonexis-
tent before.

In libraries, the technology explosion has
hit everyone hard and fast. We must take great
care that the technology that helps expand
patron access does not raise new barriers for
the blind. "Many traditional library materials
and services have been inaccessible to dis-
abled persons through the years, but technol-

ogy offers new options for entry into the in-
formation age for this segment of library
patrons. The very technology that can open
doors for the disabled must not possess a new

set of unnecessary barriers."
2 New mass-mar-

ket technology is seldom designed with the
needs of disabled users in mind, but an advan-
tage of computer technology is its flexibility
and adaptability. "For example, visually im-

paired persons cannot read a CRT screen to

evaluate citations generated from an InfoTrac
search. Naturally, they cannot read similar
citations from the Business Periodicals Index.
The technology of the printed source is stag

nant; it cannot be altered except through ad-

aptation. The automated product, on the
other hand, has the flexibility to permit access
for the visually impaired user."3 According to

Pontau, as with other visually oriented for-
mats, the computer needs augmentation by
magnification or output aimed at other sen-

sory receptors.
For handicapped individuals, the primary prob-
lems in dealing with computer terminals fall into
two categories: manipulation of the keyboard, and
dealing with the information displayed. Manipu-
lation problems are usually experienced by indi-
viduals with physical handicaps, including the el-

derly. The second category, dealing with the
information presented on the tube, is a problem
for both blind individuals and individuals who

may have trouble dealing with more complex in-
formation. For blind individuals, the problem is

primarily one of presenting information in the

wrong sensory mode.
4

As Mates points out,
While the physically disabled need a way to phys-
ically input the information, the blind or visually
disabled need some type of output device such as

a screen enlarger (which can be as simple as a

'screen-sized' magnifier or a large-print software
program) or a speech synthesizer which, when
coupled with a screen reading program, converts
and reads aloud written ASCII text.3

Many colleges, universities, and libraries

may have adapted computer labs with word-

processing software that makes it possible for
visually impaired and blind students to pro-
duce papers under the same regimen as other
students. However, one of the greatest ad-
vances in patron access to library collections,
the online catalog, has been unavailable to the
blind except through an intermediary person.

In July 1990 at the Northern Illinois Uni-

versity Libraries, specifications and price in-
formation were developed for a mierocom-

puter system to provide blind and visually
impaired persons access to the online catalog
through speech synthesis or enlarged text.

This microcomputer is the newest of our

adaptive aids for people with visual im-

pairments. The university and the library had
been offering service to visually impaired stu-
dents for years: special-format materials,
human readers, talking books, a Kurzweil
reading machine, closed-circuit television en-
largement devices, a librarian-coordinated
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service to disabled persons, and a study room
for persons with disabilities. We at the library
had been providing the tools for independent
access to texts of materials contained in the
library, but not to the catalog that lists what
the library contains. We needed to provide a

way for students with disabilities, many of
whom are graduate students with intensive
research requirements, to conduct, indepen-
dently, the initial part of their research—ex-
ploration into our collection and identification
of the materials and information that they
wanted to retrieve. The task was to determine
the hardware and software mix that would do
the job, be within the budget, could be oper-
ated easily by faculty and patrons, and could
be supported by our systems staff. During the
long process of justification, selection, adap-
tation, installation, and presentation of this
new system, we discovered through trial and
error that teamwork, technical expertise, and
careful teaching are equally important.

THE TEAM

The first step toward getting new technology
for persons with disabilities who use your li-

brary is to create a strong, committed, caring
team. Gather the team together and begin
talking about who, what, when, where, why,
and how. Then split up the stages of your
project and the work to be done—but keep on
talking, talking, talking.

We cannot emphasize too much how large
a part attitudes of respect and practices of

courtesy play in the creation and dissemina-
tion ofnew information techniques within the
library. In our time it is particularly true that
we librarians cannot be expert in all the as-

pects of our work and that we must therefore
work in teams. The team gathered to put
together a computer station that carries
database information to be accessedwill prob-
ably include technical experts, reference li-
brarians, disabilities consultants, institution
administrators, equipment vendors, and per-
sons who will use the equipment when it is
finished. The various members of the team
will be more or less involved at different
stages of the project. However, each team

member should be present in the awareness

of the group all of the time. All members
should be kept informed of progress, set-

backs, and issues that arise in the course of
acquisition, adaptation, installation, and user

training. Each member views the project from

a specific vantage point and may see problems
or possibilities thatwould not enter the minds
ofany of the others. Commitment to maintain
the communication network is important long
after the new piece of equipment is installed.
The word "entropy," closely associated with
the concepts of thermodynamics, is a scien-
tific term for the amount of randomness or

disorder in processes and systems. One symp-
torn of entropy is the tendency of systems to
move toward greater confusion and disorder
over time. We have all observed systems, both
technological and social, that begin with great
enthusiasm and eventually degenerate into

stagnant centers ofbickering or into the obliv-
ion of nonuse because ofconfusion and disor-
der. A team that cares and in which everyone
is consulted and respected can continue to
share concern over a long period of time and
can help prevent such a situation.

Here are some examples of areas in which
continual communication is necessary:

• Technical team members should be kept
aware of the ultimate purpose of the system
under construction. They should always be

apprised of issues having to do with user edu-
cation and the attributes of the clientele who
will be using the system. They may be able to
modify the system, simplify commands, elim-
inate complicated direction screens, and help
tailor the menu to the particular needs of the
clientele.

• Team members who are not technically
oriented should be kept informed of the tech-
nical progress and the problems that arise.

They need to be aware of the limitations and

powers of the system. For example, public
service librarians will probably be the public
relations part of the team and need to give
accurate information to others. They will also
be the teachers of the system and need to have
a clear vision of how the unit can serve the

patron.
• No changes should be made in the orig-

inal plan without consultation with the team.

Changes might conflict with established goals
or with preexisting infrastructure. Together
you may find another, better way to get what
you need.

• Contact with support groups such as

administration or funding organizations must
be maintained. It will be to the detriment of
all if they become discouraged, disgruntled,
or bored.

• The students or other people who will
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use the new workstation can help test equip-
ment at several stages along the way. They are
absolutely the best people to tell you where

they need a sound signal or why the location
of a switch is inconvenient.

THE TECHNOLOGY

As Crawford astutely observes, "One catch

phrase for human/machine interface design is

'user-friendly.' But what is friendly for one

user and one type of use may be hostile to

another user and another type of use."6 The

projected user group places design con-

straints on the new online catalog interface.
Each individual online catalog also places
unique constraints on the adaptive technology
selected. Vanderheider goes on to say:

Design constraints fall into two categories: user
constraints and manufacturer/distribution con-

straints. The user constraints will vary somewhat

depending upon the application for which the

special terminals will be used. In general, how-
ever, there are four basic user constraints, espe-
cially for public access terminals. The system and
modifications must be: (1) obvious, (2) easy to

learn, (3) easy to set up or connect with, and (4)
reliable and easy to maintain. The first two are, of
course, general rules; they apply not only to

handicapped individuals, but to the population
as a whole. The third is appropriate mainly in

terms of use by handicapped individuals.7

If the method for interfacing the system is

simple to connect, use, and maintain, it will be
used. If not, it will sit idle.

Enlarging the monitor image is not tech-

nically difficult. One can place an optical mag-
nifier in front of the screen, one can get a

larger screen or project the image onto a

larger screen, and one can use a combination
of hardware and software to enlarge the char-
acters present on the screen. The latter has
the drawback of limiting the viewing area to a

portion of the screen, but allows the greatest
flexibility for the user as far as what is enlarged
and to what extent.

Speech synthesis has long been a goal of
scientists and engineers. VonKempelen built
the first speech synthesizer capable of pro-
during both vowels and consonants in 1791.
This was a mechanical device that simulated
human articulatory organs. J. Q. Stewart made
the first synthesizer incorporating an electric
structure in 1922. The first synthesizer that

actually succeeded in generating continuous

speechwas the voder, constructed by H. Dud-
ley in 1939. This form of synthesizer is still
used today.8 Human speech is unique and
individualized. The mechanical reproduction
of speech or its synthesis is complex at best
and unintelligible in general. There are four
constraints on the design of a speech-synthe-
sis system.

1. The application: A bank funds transfer
machine (FTM) only needs a few phrases
and can use recorded voices. Telephone in-

formation systems can use stored phrases
and sort them as needed. Computer text to
speech needs a range of techniques.

2. The human vocal apparatus: The
human voice is produced by a physiologically
complex and sophisticated structure that is
trained to reproduce appropriate sounds.
These sounds vary from person to person
and region to region, so even among humans
there are comprehension problems.

3. The structure of language: The varia-
tions of grammar and syntax create subtle-
ties in meaning that are all but impossible to
imitate. Even when taken within context, the
written or spoken language can be misun-
derstood.

4. The technology available: Until the ad-
vent of small, powerful computers, repro-
duction of human speech by anything other
than recordings was impractical. The varia-

tions, combinations, and permutations in-

volved were beyond control. Even with the
technical capability available today, synthe-
sized speech sounds like synthesized speech.

A computer system consists of three parts:
hardware, software, and people. They all must
interact properly for the system to be success-
ful in its application. In the grand scheme of

systems design, people determine an applica-
tion, find the appropriate software for the

application, and then find the hardware to run
the software. This thread of reasoning is fre-

quently broken by preexisting conditions and
personal preferences. Some people naturally
prefer Macintosh computers to IBMs and vice
versa. Institutions use one type of computer
rather than another for any number of rea-
sons. Northern Illinois University Libraries is

an IBM (and clones) shop, because support-
ing one type of computer and one type of
software is more efficient and more cost ef-
fective. Specifications started with an IBM or

clone PC and moved on to the rest of the
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hardware and software to meet the stated
needs. The best sources of specifications for
systems such as this are similar existing sys-
terns you can observe, vendors, in-house tech-
nicians, the Computer Science Department,
or the college or university computing center.
One good list of vendors is contained in Bar-
bara Mates' book Library Technologyfor Vis-
ually and Physically Impaired Patrons.9

We developed specifications based on our
needs assessment bymatching our needs with
existing hardware and software. We needed a

computer that was fast enough and powerful
enough to handle speech generation, video
enhancement, communications, and informa-
tion exchange all at once. Speed in this case

can be defined in terms ofexisting computers.
The original IBM PC ran at a clock speed of
four megahertz; this is very slow. Todays com-
puters run at clock speeds up to sixty-six meg-
ahertz, which is very fast. In terms of power,
the IBM PC could address one million bytes
ofmemory and move information eight bits at
a time. New computers address four billion
bytes of memory and move information

thirty-two bits at a time. Generally speaking,
as the number on the CPU goes up, the speed
and power increase. Thus, an 8088 CPU is

very slow and less powerful, and an 80486
CPU is very fast and very powerful. Also, as
the CPU number goes up, so does the price.
Fastest and most powerful are not necessarily
best. One must fit the computer to the appli-
cation to get the most efficient and effective

system for the dollar. We determined the min-
imum microcomputer configuration to be an

80286 processor (PC-AT compatible) micro-
computer running at twelve megahertz. The
following list identifies the software and hard-
ware capabilities that were desirable for our
needs:

Memory
We decided on one megabyte of random ac-

cess memory (RAM). This is the least amount
ofmemory the system needs to run well. More
RAM could have been installed, but addi-
tional memory would not have made the sys-
tern more efficient or effective.

Hard Drive

We chose a forty-megabyte hard drive, as it
has enough storage for the software needed
to run the system plus additional applications
we might want to add in the future. This is a

case in which too much to start with is proba-
bly not enough in the end.

Floppy Drive
We chose a 5 1/4-inch dual-sided, dual-den-
sity floppy drive, as most PCs have that size.
We may decide to add a 3 1/2-inch floppy
drive later if we have sufficient demand for
that form.

Monitor

We selected a nineteen-inch SuperVGA mon-

itor to give us the size we need for the en-

larged print. These larger monitors are signif-
icantly more expensive than the standard
fourteen inch, but they are better suited to the
job.
Modem

We selected a 2400 baud modem for connec-
tion with the online catalog. This technology
is well tested and provides stable service over
a broad range of telephone-line conditions.
Reliability was considered more important
than speed.
Printer

We chose a nine-pin dot-matrix printer, as it
is inexpensive and the print quality suits our
needs.

Speech and Video

The special speech-generation and video-en-
hancement hardware and software were not

so easily determined. We in the library had no
previous experience upon which to draw, so
we viewed and listened to an existing system
on campus. If you do not have this option,
check with vendors or other campuses. We
chose the Vista video board/software and the
Vert Plus speech board/software for our sys-
tern. They are good products that are in use

on our campus, so students were already fa-
miliar with them and had one less thing to

learn.
Having established the system specifica-

tions, we contacted vendors for prices and

availability of the various components. The
total cost of the system as specified came to

approximately nine thousand dollars.

PLANNING

When planning for any system, you must leave
room for compromise. The components you
want may notwork together, software may not
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be compatible, the system may be user hos-
tile, or you may not be able to afford what you
want. Plan for change. Also plan for expansion
and upgrade if and when you get additional
funds. Give thought to what you are willing to
substitute or do without. Can you overcome

complexity with training? Do you have time
to overcome complexity with training? In our
case, there was not enough money for the

system as specified, so we opted to get a

fourteen-inch monitor rather than the nine-
teen-inch one. This proved workable, but not
wholly suitable. The smaller screen does not
allow a sufficient quantity of text to be viewed
at a time. Scrolling about the screen enlarging
segments disrupts reading comprehension.
Wewill replace the small monitorwith a larger
one when funds become available.

INSTALLATION

We installed the Vert Plus hardware and soft-
ware according to the instructions in the man-
ual with no problems. The Vista hardware
installed easily, but we had problems with the
software. Everything was done according to

the book, but we could not get enlarged video
with the online catalog. After much trial and
error, one of our technicians discovered that
there was no software interface for the version
of PROCOMM, the communications pro-
gram we were using. We changed PRO-
COMM versions, and everything worked as

specified. This was not an obvious situation,
and had it not been for the technicians expe

rience, we would have had a serious problem.
Good vendor support is absolutely necessary
ifyou do not have qualified in-house technical
support.

Speech Generation and
Text Enlargement
The conversion of characters on a screen to

understandable speech is a technological dis-
cussion beyond the scope of this article; how-
ever, in simple terms, the information shown
on the screen is contained in a block of the

computers memory that is accessed by the
Vert Plus software (see figure 1). Vert Plus
software reads the block of memory and con-
verts the content into information that is pro-
cessed by the Vert Plus hardware into a rep-
resentation of the human voice, which is then

output to the earphones. The user controls
the voice output quality and quantity via the
Vert Plus software. The user determines
whether words are spoken as whole words or

spelled out as groups of letters. The pronun-
ciation of words or symbols may be adjusted
to the user's taste, as can the output voices
volume, pitch, and rate. The user also has
control over the parts of the screen that are
turned into spoken output.

Screen enlargement is a similar process.
The Vista software accesses the block of com-
puter memory containing the information

presented on the screen. The specific data to
be enlarged are selected, converted to cover

a greater area of the screen, and sent to the

spoken
text

VISTA VERT

block of memory

software software
j.

hardware hardware

Figure 1. Block Diagram of Speech Generation and Text Enlargement.
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Vista hardware. The Vista hardware sends sig-
nals to the monitorwith both the enlarged and
standard images in the proper locations. The
user controls the screen-enlargement quan-
tity and quality via the Vista software. The user
determines whether the entire screen, a se-

lected portion of the screen, or a single line is

enlarged. The user may determine a set level
of magnification or may alter the magnification
by zooming in or out as needed. The image
may be inverted to show either dark words on
a light background or light words on a dark
background to suit the users personal taste.

In addition to the software needed to op-
erate the speech and video-enlargement ca-
pabilities, we loaded a word processor, a

spread sheet, and a communications program,
as mentioned above. We have standardized on
MS-DOS version 3.3 throughout the Univer-
sity Libraries. This version of DOS works well
with this system also.

TEACHING AND ASSISTING

Once the adapted online computer is running
consistently well, it is time to begin publiciz-
ing and teaching. New-system problems must
be as well expurgated as possible before you
start to publicize. It is unfair to students to ask
them to waste their time working through our
system problems. This is particularly true for
students who, because of a disability, must
plan study time very carefully and allow more

time than the majority student population to
read material and write papers.

The instruction program for databases
available on adaptive equipment will, like all
reference teaching, become a "forever" part
of your reference responsibilities. However,
unlike most of our reference teaching, it will
require concentrated and uninterrupted time
with individual patrons. This, of course, has
both drawbacks and advantages. It is hard to

schedule session times that are convenient for
both the librarian and the disabled patron.
However, it gives the librarian an opportunity
for thorough one-on-one instruction.

Here are suggested steps for a new-

database user-training program. The special
attributes necessary to or concomitant with a

program designed for persons with disabilities
will be discussed in the paragraphs following
the outline: (1) publicize, (2) schedule, (3)
teach (4) maintain, (5) measure and listen, (6)
respond.

Publicity

Publicity will need to be of two kinds—pub-
licity regarding the system and publicity re-

garding the instruction program. Patrons
need to be aware ofwhat we have in terms of
the machinery. Be enthusiastic but realistic. I
believe there is a strong misconception that
all people who are into computers are new-

age explorers and adventurers who love
change and are always ready for new develop-
ments. Not true. All of us are by necessity, if
not by choice, into computers. We are all
human beings, most of whom cling to the
familiar. Library technologists, librarians, and
students defy group caricature, and reactions
to new ways of doing things will have as many
variations as there are individuals, from abso-
lute, unthinking rejection to total sheeplike
acceptance. Some people tend to become fa-

natically loyal to a particular brand of com-
puter. Some have impassioned loyalties to fa-
vorite software. The students and library
patrons who need our adapted computers and
databases have the same kinds of loyalties to

brands, the same resistance to changes in
commands required for use of the system, the
same annoyances with variations in the capa-
bilities ofboth the hardware and software, and
the same irritation when results do not, or
cannot, match their expectations. However,
most will also understand the interdepend-
ence of all the systems in the library or the
need to build standardization into campus
technology programs or other policy-type
purchase determinants. Librarians who teach
database use to persons with disabilities in an

academic setting have a numberofadvantages
and opportunities not available to the general
reference librarian. We can, in most cases,

publicize ahead of time to an identifiable pool
of people and ask them to follow a time-and-

type specific learning plan. Wewill not, for the
most part, be teaching drop-ins at a reference
desk who have had little mind preparation for
what they will meet when they come to the

library.
In order to publicize the new system, iden-

tify as specifically as possible the pool of peo-
pie who might benefit from adaptive technol-
ogy. There may be offices on campus with lists
of people who have requested special ser-
vices. These lists will be confidential, but if
you have a program of special services in the

library, the other special-services offices may
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be able to get consent for you to use their lists.
The librarian working on publicity and giving
instruction to patrons should make it very
clear that any lists of persons with disabilities
that are requested from special-services of-
fices, admissions offices, and so on shall be

kept absolutely confidential. Of course, no
lists should become service limiting. There
are many people with disabilities who might
benefit from the new system butwho have not
declared their disability. To reach this group,
you might write articles for campus or com-

munity publications.
The preparation of letters, brochures, ar-

ticles, or other forms of publicity can take a

good deal of time and thought. You will have
to make decisions about how much and what
kind of information is necessary or effective,
depending on the publicity format you are

using. Below is a list of ideas for inclusion in

publicity or notification materials. Obviously,
not all of this information can be included in

one letter or brochure, but, knowingyour own
clientele, you will know what is important to
them.

1. Describe the computer and the adaptive
technology, including brand and model names.

2. Describe what the computer can do.
What databases are available? Describe the
contents of each database. Is it accessed by
menu or special command? Can it be
searched by subject, author, title, journal?

3. Describe the instruction plan. Include
a telephone number to call for information
or to schedule an instruction session. Em-

phasize the need for instruction. Will you
offer a choice between online catalog in-
struction and other databases, or are you
going to determine the sequence?

4. Describe any system or software limita-
tions or quirks the patron is likely to encounter.

5. Let people know when they can use

the computer. Will it be on a first-come-first-
serve basis or by reservation? Which uses of
the computer have priority? Are you going
to reserve the computer for certain uses at

certain times?
6. Let people know you want to hear

about their reactions. Assure the new system
users that you want to hear about any diffi-
culties they encounter with the computer,
the training procedures, the location of the

workstation—anything. Be sure to mention
that you will need their suggestions in order
to improve service.

Scheduling

If you are not inundated with eager requests
for training, don't be too disappointed. Stu-
dents are exceedingly busy and are sometimes
loath to add one more learning responsibility
to their load. A slow initial response to the new
workstation may simply reflect the fact that a

good program is already in place to assist
students to identify and retrieve their library
materials. It is hoped that after a few brave
souls have called and learned how to identify
the librarymaterials theywant for themselves,
the word will spread and requests for training
will increase.

In most cases, it is best to schedule instruc-
tion sessions of only one hour. Sometimes
students ask to move on during the session,
from, say, use of the online catalog to use of
other menu items (journal indexes and so on),
which you may have loaded onto the same

workstation. A good teacher needs to be flex-
ible enough to respond to the abilities and
particular learning habits of individual stu-
dents. However, it seems to be good general
policy to instruct in one database at a time and
then ask the student to practice using that
database before he or she begins another.
Most of us who work on reference desks have
seen library users sitting at terminals looking
for books in journal indexes and looking for
articles in the book catalog. Working one on

one, we can make sure these particular stu-
dents know exactly what each database offers
and how to get what they need from it. Sched-
ule one session with each student and, at the
end of that session, schedule another session
if it's needed—either to review and embellish
the session just completed or to move on to

another database with another set of com-
mands and differently organized results. If

training sessions for different databases are

separated, the databases are more likely to

stay separated and clear in the mind of the
student.

Teaching
There are just a few special teaching tips that
we are learning as we instruct patrons with
disabilities in the use of the new computer.

1. Teach the most concise and direct
method of access rather than the easiest. If

you have a choice between a user-friendly
system with many explanatory screens, and
a command system that goes directly to the



The Three T'sfor a Talking Online Catalog / Grant and Jones 201

information commanded, teach the com-

mands. The students will, for the most part,
appreciate directness and speed of access.
Listening to screens of explanation when
using voice option, or having to scan screen

after screen of unnecessary material (re-
member large-print access diminishes the
amount of material visible on a single
screen) is time-consuming, confusing, and
exhausting. The necessity for concentration
is very intense when one is trying to gather
information from a computer-generated
voice as well as manage the computer and
voice from an unseen keyboard.

2. Listen very carefully to your student,
and give the student time to try out each step
of what you are teaching. Unless you have
exactly the same disability as the student,
and probably even if you do, you will not be
able to gauge, by yourself, exactly what the
student needs and where the problems of
understanding are rooted. Any student who
asks for your instruction is motivated to

know. If you listen carefully to his or her
questions, and if you are also aware of the
silences born of confusion, you will be able
to travel back over material, rewording in-
struction and encouraging repetition of the
hands-on experience. Try very hard to con-

vince the student that no question is stupid.
Each of us has had the experience of know-
ing that we don't know and yet being afraid
to ask a question because our question might
betray more ignorance than our teacher is
willing to accept. This should never happen
between teacher and student. Fear of

betraying ignorance sometimes stops the

learning process cold. At other times, the
student and teacher bypass the problem,
continue the lesson, and leave a hole in the

knowledge fabric that is likely to create flaws
elsewhere in the pattern.

3. If the student can have in mind a sub-
ject or research project to work on during
the sessions, this will be a help to you. The
teacher and the student will also feel good
to have accomplished something tangible—
the identification of material for a specific
paper, for example—during the instruction
session.

Maintenance

Maintenance of your user-instruction pro-
gram may take a little time or a lot of time.
Once you have taught one group of users, you

must prepare to teach another group. New
students will arrive each semester. Always try
to incorporate new teaching techniques
you've learned from your students as well as
from your reading or observations. Toss out
things that haven't worked. You may decide to
emphasize certain menu items and not others
as you observe the success students have
working with them. Also, you will undoubt-
edly find things in the system or the software
that you wish were different. Keep track of
these things and talk with your technical ex-
perts. Many times they can find away to bring
about the changes.
Measuring and Listening
Once students are trained and can use the
computer on their own schedule, just as stu-
dents use the other computers in the library,
youwill want to know howmuch andwhat sort
ofuse the newworkstation is getting. Measur-
ing its use can be difficult, particularly if it is
in a separate room. You may want to depend
on interviews or conversations with your pa-
trons. Patrons are, in the long run, the only
dependable guides to what they need, want,
and are willing to use. It doesn't matter how
wonderful a new technology is if the people
don't have the time or won't take the time to

learn it and use it. Listen to comments on why
users like or dislike the computer, particular
databases, or the location of the workstation.
Listen if they say that it is too noisy or that
having people around makes them nervous.

You won't be able to give eveiyone exactly
what he or she wants, but you will be able to

make some improvements.

Responding
Try to respond to every suggestion or com-

plaint made by a patron—even if the response
is, "I'm sorry, there's nothing we can do about
that." But don't respond too quickly—don't
say no until you have truly explored the prob-
lem. Ask your administration, technical peo-
pie, or whomever else might be appropriate
about the possibilities of acquiring, altering,
moving, partitioning, and so on. Sometimes
the unexpected happens, and, almost always,
you will eventually make at least a little prog-
ress. As Franklin Roosevelt said, "The test of
our progress is not whether we add more to

the abundance of those who have much; it is
whether we provide enough for those who
have too little." 10
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Improved Browsable Displays:
An Experimental Test
Bryce Allen

Browse searching of online catalogs and electronic indexes is a popular means
of retrieving information, but some subject heading lists are so extensive that
browsing them can be difficult and time-consuming. This research tested one

way ofpresenting a browse interface to reduce the amount ofscanning ofsubject
headings required. Itfound that a hierarchical presentation ofheadings reduced
the amount ofscanning required by more than 50percent without any reduction
in the effectiveness of the search. Better browsable displays of this sort can

improve the efficiency ofsearching but appear not to alter effectiveness.

Browsing in automated catalogs and indexes
is a popular means of finding information,
probably because it is relatively uncompli-
cated. Typically, a user enters a search expres-
sion, such as an authors name, a title, or a

subject heading. The information system then

displays a sorted list of authors, titles, or sub-
ject terms, with the user's search expression
highlighted. The user is able to scan up and
down the list, selecting one or more items
from the list for further processing. This ad-
ditional processing usually involves retrieving
and scanning the references that are indexed
by the selected terms from the browse list.

The simplicity of this kind of access can be
compared with the relative complexity of
search systems requiring the use of Boolean
operators or identification of building blocks
and synonyms. As a result, many users of
CD-ROM indexes and OPAC systems rely
upon browse searching to retrieve informa-
tion. There are, however, problems with
browse access. One of these problems is that
some information systems have so many index
entries that it is a time-consuming and diffi-
cult task to scan through them to find appro-
priate terms or headings. This seems particu-
larly true in subject access. In most cases,
browse access to subjects means scanning the
subject index of the OPAC system or the the

saurus of the CD-ROM system. With large
databases such as those found in OPACs, the
subject index may be so large that scanning
even a relatively restricted section of it is
difficult.

Massicotte, noting the results of OPAC
evaluations and research into subject access
byAtherton Cochrane and others, pointed out
that even for a relatively restricted topic it may
be necessary for a user to scan through hun-
dreds of subject headings in order to obtain
an overview of the topic. 1 She suggested that
it would be better to restrict the number of
subject headings that users have to scan ini-

tially, ideally to a single screen of headings for
any topic. Her suggestion was that the browse

display be reduced by replacing many head-

ings with broad conceptual categories. For
example, the many geographical subdivisions
of some topics could be replaced by a single
note, "Subdivided by geographical areas."

McGarry and Svenonius followed up this

suggestion by exploring two ways in which
restricted lists of subject headings could be
created to minimize the scanning of subject
headings that was necessary for subject
browsing in online catalogs.2 The first was

Massicottes geographical compression, and
the second was an even more radical com-

pression they called blanket compression. In

Bryce Allen is an Assistant Professor, Graduate School of Library and Information Science, University
of Illinois at Urbana-Champaign.
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blanket compression, all subheadings were to
be suppressed in initial displays of subject
headings by using an algorithm that would

recognize repeating first elements of head-

ings. In addition, they suggested that the

problem of divided displays be resolved by
incorporating into a single alphabetical se-
quence the different ways that subject head-
ings are punctuated.

As part of a larger series of investigations,
this project explored experimentally the ef-
fects ofproviding this type ofenhancement to
browsable subject access. In particular, the
first element of McGarry and Svenonius*
blanket compression was implemented in an

experimental system in such a way that subdi-
visions were initially suppressed, but could be
displayed on demand. As McGarry and
Svenonius noted, this type of compression is

easy to implement in a "semi-automatic" man-

ner, as opposed to the conceptual compres-
sion suggested by Massicotte, which would

require more detailed programming to imple-
ment. This experiment represents a first at-

tempt to determine how changing the format
of browse displays might affect information
retrieval performance for end users.

METHODOLOGY

Interfaces
Two interfaces, programmed in Z Basic on an

Apple Macintosh, presented a list of subject
headings to the participants. The list was

displayed on the standard Macintosh screen,
with twenty-three headings appearing on

each screen. Browsing through the display of
subject headings could be done in a number
ofways. One waywas to enter a search expres-
sion. The list scrolled to the heading most

closely matching the search expression en-

tered. Other options for moving through the
list used the keys PG UP or PG DOWN or the
up or down arrow. The standard Macintosh
scroll bar at the right side of the list was also
available to allow the user to move

through the list a page at a time or a line
at a time.

Headings from the list were selected by
highlighting them (either by clicking on the

heading or by scrolling to it), then hitting the
return key. When this was done, a window

appeared identifying the selection that had
been made. No references were displayed by
the interfaces, because the focus in this exper

iment was on mechanisms for scanning sub-

ject heading lists rather than on operational
retrieval systems.

The first interface included only the capa-
bilities mentioned to this point. It presented
a list of headings that allowed participants to
scroll up and down using a variety of mecha-
nisms and to select those headings considered
useful. This list contained 747 different head-

ings, including many with one or more levels
of subheadings.

The second interface was identical to the
first in all respects, except that it had two

buttons at the top of the display, labeled EX-
PAND and CONTRACT. The initial display
showed only the thirty-nine top-level head-
ings (i.e., those headings that consisted only
of a main heading without a subheading).
Nineteen of these headings were followed by
an asterisk indicating that those headings
could be expanded. If one of those nineteen

headings was highlighted and the EXPAND
button clicked, the list was expanded to in-

elude all of the second-level headings under
that main heading (i.e., all of the headings
consisting of the main heading followed by
one subheading). Subsequently clicking on

the CONTRACT button while the main head-

ing was highlighted contracted the list so that
the second-level headings were no longer dis-
played. Of the 290 second-level headings, 101
were identified with an asterisk, meaning that
they could be expanded to show third-level
headings (i.e., those consisting ofa main head-
ing followed by two subheadings). There was

a total of 418 of these third-level headings.
For example, it was possible for a participant
to scan through the original list of thirty-nine
top-level headings and select the heading
"Airlines." Clicking on the EXPAND button
would display sixty second-level headings,
such as "Airlines—Deregulation." The partic-
ipant could then scan through those sixty
headings, select the "Airlines—Deregulation"
heading, and click the EXPAND button again,
thus revealing a third-level heading "Air-

lines—Deregulation—Economic aspects."
Figure 1 illustrates the main window of this
interface, showing the EXPAND and CON-
TRACT buttons and the initial state of the

display before any headings were expanded.
The heading "Airlines—Commercial" has
been selected.

Figure 2 illustrates the main window
after the EXPAND button was clicked. The
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I EXPAND ] I CONTRACT 1
AERONAUTICS* F
AERONAUTICS-MILITARY*
AERON AUT ICSJSUPERSONIC
AERONAUTICS AND CIVILIZATION*
AERONAUTICS AND STATE*
AERONAUTICS AS A PROFESSION*
AERONAUTICS IN AGRICULTURE*
AERONAUTICS IN ART*
AERONAUTICS IN ASTRONOMY
AERONAUTICS IN CONSERVATION OF NATURAL RESOURCES
AERONAUTICS IN CRYOPEDOLOGY
AERONAUTICS IN EARTH SCIENCES*
AERONAUTICS IN EDUCATION
AERONAUTICS IN FISHERIES
AERONAUTICS IN FISHING
AERONAUTICS IN FOREST FIRE CONTROL*
AERONAUTICS IN FORESTRY*
AERONAUTICS IN GEODESY
AERONAUTICS IN GEOLOGY
AERONAUTICS IN HUNTING
AERONAUTICS IN HYDROMETEOROLOGY
AERONAUTICS IN LITERATURE

SPACE BAR = ANOTHER SEARCH : * = EXPAND/CONTRACT

Figure 1. The Expand/Contract Interface Before Expansion

relevant heading "Airlines—Commercial—
Deregulation" has now been selected.

Participants
Eighty participants from the student body of
the University of Illinois at Urbana-Cham-
paign completed the experimental tasks in
this study. These volunteers were obtained by
advertising on campus and were paid three
dollars for their participation, which lasted
about half an hour. The demographics of this
group indicated that they represented a broad
cross section of the student body.
Materials

The stimulus document for identifying the
topic of the search was the title and abstract
of the book Deregulation and Airline Compe-
tition (Paris: OECD, 1988). The abstract con-
tained 103 words, and the Flesch Reading
Ease Test indicated a score of 25.7, suitable
for most undergraduates. The topic "airline

deregulation" was used by Connell, who
found that changes in subject cataloging prac-
tice made finding exhaustive information on

this topic rather difficult.3

The list of subject headings, containing
747 different headings, was created by editing
the subject index of the online public access

catalog in use at the University of Illinois. In
preparing the list, only headings beginning
with the terms "aeronautics," "airlines," or

"deregulation" were selected. This meant that
the list was more likely to contain potentially
useful subject headings than any operational
subject heading list.
Procedures

Participants first read the stimulus title and
abstract. They were instructed in writing:
"Please read carefully the following informa-
tion about a book. In a few minutes you will
be using subject headings to find additional
books on the same topic." Then the partici-
pants completed two unrelated pencil-and-
paper tests of perceptual speed. Following
this testing activity, which was designed to

provide a break between reading about the

topic and conducting the search and to pro-
vide data for other research in progress, the

participants were instructed in writing: "A few
minutes ago you read a brief description of a
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1 EHPRNO 1 | CONTRACT 1
AERONAUTICS*
AERON AUT ICSJCOMMERCIAL *

AERON AUTICSJCOMMERCIAL-- ACCIDENTS *

AERON AUT ICSJCOMMERCI AL—ACCOUNT ING
AERON AUT ICSJCOMMERC IAL-BIBLIOGRAPHY
AERONAUT ICSJCOMMERC I AL—BIOGRAPHY
AERON AUT ICSJCOMMERC I AL—CHARTER ING *

AERON AUT ICSJCOMMERC IAL-COLLECTIBLES
AERON AUT ICSJCOMMERC I AL-COLLECT IVE BARG A IN ING
AERON AUT ICSJCOMMERC IAL-COLLECT IVE LABOR AGREEMENTS
AERON AUT ICSJCOMMERC IAL-CONGRESSES
AERON AUT ICSJCOMMERCIAL-COST OF OPERATION
AERON AUT ICSJCOMMERC I AL—OEREGUL AT ION

AERON AUT ICSJCOMMERCIAL—DICTIONARIES
AERON AUT ICSJCOMMERC I AL—ECONOMIC ASPECTS*
AERONAUT ICSJCOMMERC IAL-EMPLOYEES *

AERON AUT ICSJCOMMERC IAL-ENERGY CONSERVAT ION
AERONAUTICSJCOMMERCIAL-EQUIPMENT AND SUPPLIES
AERON AUT ICSJCOMMERC I AL—EXAM INAT IONS QUESTIONS ETC
AERONAUT ICSJCOMMERC IAL-FARES
AERONAUT ICSJCOMMERC IAL-F IN ANCE*

AERON AUT ICSJCOMMERC IAL-FORECAST ING
AERONAUT ICSJCOMMERC I AL—FREIGHT *

SPACE BAR = ANOTHER SEARCH : * = EXP AND/CONTRACT

Figure 2. The Expand/Contract Interface After Expansion.

book. Now, assume that you are doing a term

paper on that topic for one ofyour courses. To
do your term paper, you want to find more

books on the topic. You will be searching a

computerized index to find subject headings
that you think would lead you to more mate-

rials on the topic. Try to find at least two
subject headings that you think would be use-
ful." They were then given instructions on

how to use the interface to which they had
been randomly assigned. No advice was given
regarding how best to search for the informa-
tion, but questions about the working of the
interface were answered. Participants were

also instructed that once they had found the
two subject headings required, they could
continue to search the interface for additional

subject headings if they wanted. They were

told that they should govern the amount of
this additional searching activity by their per-
ceptions of how much they normally would
search an index of this sort when preparing a

term paper. Once the search was completed,
participants answered a few questions about
themselves on a two-page questionnaire.

Analysis

Dependent Variables
Built into the interfaces were data collection
mechanisms that provided the following vari-
ables for each search: total time spent on the
search, number of search expressions en-

tered, number of subject headings selected,
number of clicks of the scroll bar, number of
uses of each of the up arrow, down arrow, PG
UP key, and PG DOWN key, and, where ap-
propriate, the number of clicks of the EX-
PAND and CONTRACT buttons. Summing
the number of scroll clicks and keystrokes
gave the total number of browse actions initi-
ated by the participants. Repeating this sum

with the number of PG UP and PG DOWN
clicks multiplied by twenty-three gave the
number of lines scanned.

The interface programs also recorded
which headings were selected by participants
as being potentially useful for their term pa-
pers. From this recorded data it was possible
to ascertain which of the headings were se-

lected most frequently, and from this fre-
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Table 1. Most Frequently Selected Subject
Headings
AERONAUTICS, COMMERCIAL—
DEREGULATION

AIRLINES—DEREGULATION

AIRLINES—DEREGULATION—
ECONOMIC ASPECTS

AIRLINES—GOVERNMENT POLICY

AIRLINES—GOVERNMENT POLICY—
GREAT BRITAIN

AIRLINES—GOVERNMENT POLICY—
UNITED STATES

AIRLINES—LAW AND LEGISLATION

AIRLINES—REGULATION

AIRLINES—SAFETY REGULATIONS

AIRLINES—UNITED STATES—
COMPETITION

AIRLINES—UNITED STATES—
REGULATION

DEREGULATION

DEREGULATION—UNITED STATES

DEREGULATION—UNITED STATES—
COST EFFECTIVENESS

quency-of-selection data it was possible to

identify those headings that might be consid-
ered particularly relevant to the topic. There
were fifteen headings selected by more than
ten participants; these are given in table 1.

The number of these headings selected in
each search was recorded as a rough measure

of the recall achieved, and the number of
these headings selected in each search, then
divided by the total number of headings se-

lected, was recorded as a rough measure of
precision achieved. In addition, the number
of headings selected and the number of these
"relevant" subject headings selected were di-
vided by the time taken to complete each
search. One final dependent variable was

given by the questionnaire data: the perceived
difficulty of finding subject headings reported
by participants.
Independent Variables
Because the focus of this research was on

browse interfaces, the independent variable
was the interface the participants used. Addi-
tional predictor variables assessed through
the participant questionnaire included famil-
iarity with the topic searched, with libraries,
and with microcomputers.

Control Variables

The effects of differences in academic back-
ground, level of academic study, gender, and
age were controlled in this study by including
these variables in the multiple regressions.

Analysis
All dependent variables were entered individ-
ually into stepwise regressions, which in-
eluded all of the independent and control
variables, with categorical variables suitably
coded as dummy variables.

FINDINGS

None of the independent or control variables
influenced any of the search outcomes, except
for the number of browse actions done and
the number of lines scanned by participants.
Here, the results were highly significant.
Table 2 outlines the results of the experiment,
according to interface type.

The only result not included in this table
is the perceived level of difficulty in finding
subject headings expressed by participants.
There was no significant difference between
the two interfaces, but there was a significant
predictor in the knowledge variables. Users
with higher self-reported frequency of library
use perceived less difficulty in completing the
experimental task (Spearman's R = -.238,
p< .05).

DISCUSSION

This experiment showed clearly that an im-

proved browsable subject list of the type sug-
gested by Massicotte and by McGarry and
Svenonius is likely to have the desired effect
on searching. It substantially reduced the
amount of scanning that was necessary to find
subject headings, without reducing the num-

ber of headings found or the number of po-
tentially relevant headings found and without

increasing the perceived difficulty of the
search task. But the enhanced interface
achieved no improvements in performance.
In fact, the searches achieved virtually identi-
cal results, regardless of which interface was

used.
The differences in the number of browse

actions used by participants in finding and

selecting subject headings is dramatic, as is

the difference in the total number ofheadings
scanned on average by participants using the
two experimental systems. Because the inter-
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Table 2. Outcomes of the Experiment

Standard Browse
Interface

Expand/Contract
Interface

Search Outcome Mean St. Dev. Mean St. Dev.

Time taken to complete search (minutes) 5.95 2.96 6.30 2.46

Search expressions entered 1.03 1.09 0.80 0.79

Subject headings selected 10.23 8.11 9.18 6.72

Subject headings selected/minute 1.70 0.67 1.45 0.71

"Relevant" subject headings selected 3.63 2.88 3.78 2.19

"Relevant"subject headings selected/
minute

0.69 0.60 0.63 0.37

"Precision" 0.44 0.37 0.49 0.28

Browse actions 307.48® 297.55 173.70* 125.59

Lines scanned 419.68® 388.74 184.70® 121.51

•p < .01

faces used in this experiment were designed
to be identical in every other respect (for
example, in the number of headings displayed
per screen), these substantial differences can
only be attributed to the reorganized subject
heading display in the expand-eontract inter-
face. This reorganization enabled participants
to move reasonably directly to relevant head-
ings, rather than requiring them to scan many
irrelevant headings en route.

There were some incidental findings in
this experiment. One was the extremely low
numbers of search expressions entered.
When presented with a direct-manipulation
browse interface, most users seemed to prefer
to find a single starting point, then to browse
from that starting point. Another point worth
noting is that knowledge of the topic and
familiarity with computers and libraries had
no effect on search outcomes, although there
was an effect of familiarity with libraries on

perceived difficulty. This supports the find-

ings previously reported that knowledge vari-
ables tend to influence perceptions ofperfor-
mance rather than actual performance in
end-user searching.4

There is no question that searching an

improved browsable subject index is more

efficient than searching standard browsable
indexes. There is no evidence to date that this
type of index makes subject searching more

effective. Additional research, using larger
and more realistic subject lists, will be neces-

sary to determine the extent to which search
effectiveness may be influenced by such a

system. At this point, designers of end-user
subject-access systems must balance the addi-
tional complexity of creating and maintaining
a hierarchical subject heading display system
against the clear efficiencies provided by such
a system.
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Toward the New Millennium:
The Human Side of Library
Automation (Revisited)
Kitty Smith

The purpose of this paper is to reexamine some of the human factors of
human-machine systemsfrom an individual and organizational behaviorstand-
point, particularly as they relate to the automation of libraries. Rather than
emphasizing the findings of ergonomics' "human factors" research, the text

focuses on how important to the success ofhuman-machine systems are individ-
ual, social, and organizational responses to automation. It is hoped that what
is presented here will serve asfoodfor thought to library managers and others
who bear the responsibilityfor automated products, systems, and services, and
to the professional reader seekingfurther understanding of the role and impact
ofautomation on a traditional human (andfrequently bureaucratic) institution,
the library.

the human condition—who is
slave and who is master?

The fact is that civilization requires slaves. ...
Human slavery is wrong, insecure and demoraliz-
ing. On mechanical slavery, on the slavery of the
machine, the future of the world depends.—
Oscar Wilde 1

Are we really the masters ofour machines,
or have we made ourselves slaves of comput-
ers? Or do we perhaps need a new paradigm,
that of interdependency, to describe our cur-
rent relationship with our automated technol-
ogies? Today, the computers presence is so

pervasive that we barely notice it. People
drive cars, find information, transact business,
buy and sell, bank money, check books out of
the library, pay bills, phone home, get instruc-
tion, work, and play with the help ofcomput-
ers. It is a rare day when human beings, their
lives, and their occupations are not affected
by applications of computer technology. Li-
braries are no exception. Only ten years ago,
the term "library automation" was chiefly

identified with large libraries using large sys-
terns for handling large accounting or inven-
tory-like tasks, such as circulation and acqui-
sitions. These systems ran on large computers
and were accessed via large (but "dumb")
terminals. Now, as the result of astonishing
advances and the availability of microproces-
sor, CD-ROM, and other miniaturized tech-

nologies, plus interactive data communica-
tions capabilities, the world is literally at our
fingertips. Library automation is accom-

plished on a desktop (or laptop) workstation
or, through simple phone connections,
through a local, nationwide, orworldwide net-
work.

With the approach of a new century, it is
natural to pause and reflect on progress
achieved in the way we live and work. Con-

templating the current electronic age, one

might even be moved to offer thanks for the
benefits the computer has brought to our lives
and workplaces. For many libraries and librar-
ians, the computer has found its niche so

swiftly and quietly that we may often take it

Kitty Smith is Assistant Professor. Department of Library and Information Studies, School of Educa-
tion. University of North Carolina at Greensboro, and Principal, Pathways Consultants, Greensboro,
North Carolina.
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for granted. Indeed, it may be difficult to
remember the days when we occupied pre-
cious time with a multitude ofservile, routine,
labor-intensive tasks, now performed by our
computers, which take care of the menial
work, freeing us for more creative, "big-pic-
ture" responsibilities.

Or so we had hoped.
When the system is down, is slow, contains

wrong information, or is not flexible enough
to handle the inevitable exceptions, individu-
als become acutely aware of its limitations. In
many instances, it is we who must accommo-
date ourselves to the demands of the com-

puter, providing answers to its questions,
rather than the other way around. For exam-

pie, for some tasks, the computer requires us

to change even the way we think. That is,
different conceptual skills are needed when
we move from manual systems to automated
ones. Kriz and Queijo have described this

change as a cognitive shift from physical cues
to an abstract, "virtual information space."2

They compare the process to that of describ-

ing to a stranger the route to a destination we
ourselves could reach without conscious

thought. The task requires an abstraction, the
construction of a "mental map." This is the

very same process employed when one uses

keyboard commands to bring bibliographic
information up on a screen instead of han-
dling objects such as catalog cards or paper
indexes.

The latest microprocessing technology en-
ables libraries to store and process vast
amounts of information in infinitely smaller
amounts of space. Hardware, software, and
computer communications tools have had an

unbelievably swift evolution in the second half
of this century. On the other hand, the pace
at which human beings adapt these tools to
their own purposes, and adapt themselves to
new technologies, varies from individual to
individual and can affect not only a persons
productivity, but also his or her sense of phys-
ical, emotional, and social stability and con-

trol.

Unrelenting demands for human adapta-
tion, even if only temporary, can be difficult
and painful. They can sometimes result in
physical symptoms (headaches, backaches,
eyestrain) and mental fatigue as well as feel-
ings of powerlessness, anxiety, distrust, self-
doubt, and alienation. Psychologists tell us

that accumulated anxiety and distnist are ex

perienced as stress (or, more accurately, "dis-
tress"). We may use a variety ofdefense mech-
anisms to dull the effects of too much stress,
but eventually it takes its toll. The body's prim-
itive physical-emotional response to stress

(flight or fight) is experienced as fear or

anger—fear about being controlled by uncon-
trollable forces, anger as an attempt to regain
some control. More often than we might like
to admit, our responses to technological
change may tap into deeper fears centered
around issues related to peoples identities,
their control of their own destinies, their
worth in the workplace, and their potential for
displacement or replacement by automated
processes. The computer itself can become
the target of misdirected fear and anger.

In the cloud ofemotion, the following crit-
ical facts may get overlooked:

1. Computers are nonthinking, imperso-
nal machines. They are designed to follow
the instructions of their human master-

minds. They consistently and tirelessly fol-
low these instructions, even when the in-

structions are (in human terms) flawed and
inflexible. As such, the computer may often
serve as both a scapegoat and as an excuse

for further bureaucracy and lack of compas-
sion in the organization.3 (For example, "I'm
sorry, but our policy forbids us to check out
any more materials to you until we can clear
the overdue materials you claim to have re-

turned from our computer records.") In re-

ality, ofcourse, the computer itself is not the
enemy, merely a sophisticated electronic
tool upon which many of us depend.

2. People and computers are compo-
nents of a larger, more powerful, but often
less perceptible, system—the organization.
However, even though they seem to have a

life of their own, at their core organizations
are essentially human.

Now, more than ever before, regardless of
the size of our machines, there is an urgent
need at the organizational level to consider
the human behavioral factors involved in the
constructive use of technology. We must in-

quire within ourselves: Are we using technol-
ogy to enhance the capabilities of our human
resources—or are we using it to further en-
hance the bureaucratic tendencies of the or-

ganization? Is the computer a tool to help
people get more and better work done—or is
it a vehicle for consciously or unconsciously
keeping employees and users in their places
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in the hierarchical, superior-subordinate
power structure?

ATTITUDES ABOUT AUTOMATION

A decade ago, in building a case for human

engineering, computer scientist Henry
Ledgard noted the preoccupation ofthe liter-
ature of the time with the technology of com-
puterization rather than with its users:

In the development of any technology there is

always a tendency to lose sight of the basic prob-
lems that stimulated its introduction. After the
first flush of success, interest naturally tends to

focus on the technology and the problems it pre-
sents. We often forget that the original objective
of computer technology was not just to develop
more powerful systems but to increase the overall
effectiveness of a human problem solver.4

While most veterans of library automation
would argue that computers in libraries are

here to stay, there are some who would ac-

knowledge it reluctantly. Robert Walton has
noted a general assumption that automated
systems will enter a "positive work environ-

ment," one in which the organizational work
force eagerly awaits technological change,
prepared to adjust its traditional ways of

thinking and procedures to accommodate
the machinery, fully believing that its poten-
tial benefits vastly outnumber its potential
harms and limitations. Walton adds, however,
that this assumption is primarily the impres-
sion of middle and upper management,
whereas employee reactions and attitudes dif-
fer considerably.5

Employee Attitudes
Many employees appear to have amore or less
unaware and uninformed, but generally posi-
tive, view of the potential benefits of automa-
tion, and they expect to take full part in train-
ing and use. However, at one end of the

spectrum, there can always be found a num-

her who view automation as a panacea for all

organizational ills and may be driven to capi-
talize on opportunities to involve themselves
in all phases of its implementation. At the
opposite extreme, some employees may be

openly resistant, hostile, or indifferent to au-

tomation to the point of merely acknowledg-
ing its existence or interacting with it only
when forced to. Each of these attitude types
presents potential challenges for the adminis-
trator, whether new computer technology is

being introduced to library functions for the
first time, or whether the technology is al-

ready on the scene. For while people may
adapt themselves to an automated workplace
over time, their basic human, social, achieve-
ment, and growth needs endure and must be
fulfilled throughout life. Automating a tradi-
tional institution, such as a library, may give it
a more contemporary technological image.
However, automation in and of itself does not
make an institution less traditional and more

innovative. In fact, unless the other (human)
components of the system are considered as

part of the system equation, automation could
merely add another layer of rigidity and an-

other excuse for keeping an already bureau-
cratized institution the way it is. To under-
stand why this situation might occur, it is

helpful to look at the attitudes people hold
toward traditional institutions, such as libraries.

Attitudes about Libraries

As might be expected, most of the early re-
search on library automation concentrated

primarily on the improvement of efficiency,
financing, and procurement processes, and

very little on the problems of integrating au-

tomation into a human environment.
A possible reason for this is that until li-

braries entered the electronic age, the aver-

age person s concept of librarianship was very

closely identified with libraries as institutions

or places, rather than with the professional
persons who operated them. F. Wilfrid Lan-

caster has asserted that librarianship is among

the "most institutionalizedofall professions.
Physicians are not generally seen simply as

people who work in hospitals; lawyers are not
merely people who work in the courts. The
term "librarian," however, is commonly ap-

plied to any person who works in a library,
with little distinction made between routine

and clerical activity, which the client ordinar-

ily sees being performed by support and pro-
fessional staff alike, and those tasks requiring
professional specialization in the acquisition,
organization, and retrieval of information.

Even though many library professionals
have worked hard to change the librarians

image from that of guardian of the books to

that of information professional, the availabil-
ity of highly specialized information services,

especially in electronic formats, is still a rela-
tively recent addition to many libraries, espe-
cially school and public libraries. Moreover,
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where present, these information services
themselves remain identified with their insti-
tutional settings, the libraries, rather than
with the librarians, apparently with the tacit
consent of the majority of professionals. Ad-
mittedly, this institutional identification has

begun to blur with the availability of direct
home or office access to information systems.

Along these lines, Dowlin saw library au-

tomation as a valuable tool, offering the li-

brary user a combination of books and other
materials for knowledge, plus computers for
information.7 The question is evolving from
"if' to "how" and "how soon," and undoubt-

edly will effect a deinstitutionalization of li-

brarianship.
On the dark side, however, futurists such

as Robert Theobald and library educators like
S. D. Neill have predicted that unless librari-
ans clarify their "linking function" and be-
come even more involved in social change,
they and their institutions might evolve into
virtual roadblocks to information.8Thesewrit-
ers see information technology as a means of

ending local control of information and ex-

panding the horizons of a free society.
The impending character of significant

change is bound to elicit resistance to such
change in many individuals who have a stake
in preserving the status quo. Those who sense

the vulnerability of their personal power are
most likely to identify with and cling to insti-

tutions, artifacts, and political structures of
the past. As Machiavelli proposed in The
Prince in 1532:

[T]here is nothing more difficult to plan, more
unlikely to succeed with or more dangerous to
manage than to take the lead in introducing new

methods of government, because the introducer
has as enemies all those who profit from the old
methods, and as only lukewarm defenders all
those who will profit from the new ones.

9

In light of recent history and the current

scene, the role of libraries and librarianship
seems destined to continue to change. 10 Au-
tomation has not only become a tool for doing
things better; it has changed the things we do.
Libraries and librarians can no longer choose
between changing and not changing (if indeed
they ever could). The real choice seems to be
either conscious, proactive planning for the
integration of change into professional func-
tions, or eventual obsolescence. Changes in
individual feelings and attitudes, however,

often must be preceded by external events,
rather than the reverse, and herein lies the

managerial challenge of library automation in
the twenty-first century.
THE MANAGEMENT CHALLENGE

The successful introduction of change re-

quires managers to make assumptions and

predictions about future outcomes, oftenwith
very little relevant data on which to base de-
cisions. This can cause management consider-
able discomfort, especially when the alterna-
fives consist of continued arbitrary decision

making or constant reaction to unplanned
events. However, the process of implement-
ing change becomes more acceptable if one
takes the broader view of the organization as

a consolidation of both human and technical
elements. Integration ofan automated system

i . ii r c 1
into its human environment calls tor careful
attention to overall system objectives, the sep-
aration and allocation of functions to either

people or machines, and the design of the
human-machine interface (work spaces, work
flow, hardware, and software). Recognition of
the different capabilities ofhuman beings and
machines seems a logical preliminary step in
the allocation of functions to one or the other.

Jordan, discussing the relative advantages of
machines versus people, proposed the follow-
ing summary: "Men are flexible but cannot be

depended upon to perform in a consistent

manner, whereas machines can be depended
upon to perform consistently but have no

flexibility whatsoever."11 A strategy for sue-

cessfully integrating such a combination
would include maintaining a focus on the op-
eration of the whole (organizational) system,
and on developing jobs that are interesting,
motivating, and challenging and meet the
needs of the human members of the system.
This kind of job design process, in turn, in-
eludes not only task ana work-flow analysis
but also recognition of human values, espe-
daily regarding personal space, territoriality,
density, privacy, convenience, physical com-
fort, health, safety, security, aesthetics, and
opportunity for social interaction. Such fac-
tors, plus the opportunity to personalize one's
work space, can contribute to a sense of con-
trol and status and to a more positive attitude
toward the work environment. 12 Optimal
functioning of the whole system depends on

successful integration of these human ele-
ments with the technology.
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Fortunately, ifone judges from the profes-
sional literature of the last two decades, the
research focus seems to have shifted to a

renewed emphasis on the human side of
human-machine systems. 13 (John Olsgaards
excellent evaluative review provides refer-
ences to numerous other examples.) 14 How-
ever, if librarians and their clients are to reap
the benefits, more attention must be paid to

continued research efforts in this area and to
wider application ofresearch findings byman-
agers and practitioners.

CHANGING STRUCTURES:
ORGANIZATIONAL, SOCIAL,

AND PERSONAL

The rational problem-solving approach de-
scribed above is partly based on the assump-
tion that many library organizations will re-
tain, to some degree, a traditional
bureaucratic or hierarchical structure. This
type of structure typically consists of an
upper level of decision making, a midlevel of
implementing, and a lower level of routine
operations.
It is increasingly possible, however, that

technology might bring about unexpected
changes in traditional organizational struc-
tures. At the first national conference of the
Library and Information Technology Associa-
tion (Baltimore, 1983), a panel of librarians
forecasted that automation, by making infor-
mation available at almost any point in the
organization (the nearest terminal), would
eliminate the need for centralized, hierarchi-
cal control, which previously served the pur-
pose of passing information to and from the
decision makers at the top. Further, new role
structures (e.g., decentralized groups of gen-
eralists or administrator-coordinators cutting
across departmental and organizational bar-
riers to address identified problems) might
obviate the need for a pyramid of supervisory
levels. 10 Library automation systems them-
selves have been proposed as personnel ad-
ministration tools to break down traditional
work flow and staffing patterns.

16 Surpris-
ingly, as LibraryJournal reported, "No one in
Baltimore spoke against the idea." 1 '

Drawing an analogy between information
providers and the producers of consumer
products, Betty Turock acknowledged the
possible equalizing effects of information

technology on organizational structures:

Flattening the hierarchy, superseding it with or-

ganizations configured in horizontal networks,
has increased the opportunity not only for local
decision-making. . . . [Organizations must will-

ingly accept the notion of broadly- based partici-
patory decision-making as a model for customer
relations policies or they will be forced to. Orga-
nizations that have neglected marketing must

begin at the consumer end to conceptualize prod-
ucts and services the consumer wants and not

products the organization is equipped to offer. 18

These types of changes in the work envi-
ronment imply increased participation in de-
cision making by professionals and support
staff previously uninvolved in such activities.

Regular cross-training at all levels has been

suggested. 19 The manager implementing
change through automation has to make sure

not only that individual behavior patterns
change, but also that alterations occur in or-

ganizational structure (e.g., communication
patterns, evaluation practices, resource alio-
cation) so that the new patterns of behavior
are supported and reinforced.20 Networking,
characterized by interpersonal communica-
tions among individualswith commongoals or
beliefs, has been proposed by John Naisbitt,
author ofMegatrends, as an alternative to the
traditional "pyramid" structure. 21 In a similar
vein, library educator Barbara Conroy has

suggested a set of guidelines for "people net-
works," a strategy by which librarians can dis-
cover their own capacities to initiate and as-

similate change, as well realize the benefits of
automation.

THE HUMAN IMPACT

In studying resistance to technological inno-
vation in libraries, Sara Fine found that what

people fear most about technology is neither

job obsolescence, nor system breakdown, nor
its expense, but rather that interpersonal re-
lationships will suffer as technology gets more
sophisticated. 23

Fine further indicates that the very attri-
butes that attract people to technology also
serve as powerful psychological stimuli to

which the individual may respond in a dys-
functional way.

24 The increased speed and
volume that automation offers may be "out of

sync" with personal perceptions of space and
internal timing. Similarly, attributes such as

remoteness, rigidity, built-in obsolescence,
foreignness, and specialized expertise affect
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the individual s sense ofcontrol over his or her
environment, evoke ambivalent feelings and

conflicting ideas, and provoke defensive be-
haviors, including displacement of negative
feelings from people and events to the tech-

nology itself.
A frequent side effect of changes in inter-

nal and external organizational structures

(e.g., networking, centralization or decentral-
ization) is the individuals' perceived loss of
control over their own performance and

knowledge of their place in the organization.
As a result, people can feel alienated within
the workplace. Computerization may make
the work more attractive and reach previously
unsolvable problems. At the same time, it may
lead to more stressful, rigid, mechanical work-
ing conditions, with the use ofmachinery that
is remote and incomprehensible. Some re-

search indicates that the loss of actual social
contact with other human beings is experi-
enced as dehumanizing, and this experience
may trigger further inhumane behavior to-
ward others.20

LEADERSHIP WITHIN THE
HUMAN-MACHINE SYSTEM

Cohen and Cohen found that the majority of
unsuccessful attempts at automation were

characterized by sudden management action
without warning, quick reductions in staff,
little involvement in planning of change by
those most affected, wrong equipment,
poorly designed work spaces and work flow,
inadequate training, and lower priority to in-
dividual work decisions, all ofwhich can evoke
the cognitive and affective responses de-
scribed above.26 On the other hand, success-
ful human-machine systems are characterized
by teamwork, interdependence, personal pay-
off from changes, and treatment of people as

integral parts of the system.
Managerial qualities deemed essential in

these kinds of organizations include not only
knowledge and enthusiasm about automation,
but also good communication skills, patience,
commitment to training, sensitivity to staff
needs, the ability to accept suggestions and to
delegate responsibility—in other words, a

"participative" style.27
The computers potential for enhancing

human capabilities is tremendous. Once the
mesh is successfully achieved, why not capital-
ize on it by channeling the combined human-
machine systems energy (or synergy) ere-

atively to affect the organization positively in
many other vital ways? Harnessing of this syn-
ergy could result in many other kinds of posi-
tive change, including individual development,
increased competence, organizational growth,
new and reasonable structures and policies,
not to mention the possibility of real solutions
to real problems. Rather than using automation
as an excuse for more rigidity and bureaucratiza-
tion, the organization could use it as a model
and a tool for development of the institution
into a more holistic, functional entity.

In these ideal organizational systems, peo-
pie are recognized, treated as adults, given
equal opportunities, options, and a voice in

decision making and are aided by high-level
staff members, with coordinating responsibil-
ities and the ability to empathize with per-
sonal problems. Such leaders recognize that

technological innovation involves solving not

only technological problems but a host of
human behavioral and organizational prob-
lems as well. 28

James Driscoll has proposed that, in addi-
tion to their technical and administrative lead-
ership functions, managers should pay closer
attention to social and institutional leadership
chores. 29 This suggested strategy for change
includes support for new organizational struc-
tures (such as small work groups and task
forces) and a nondirective approach that fos-
ters a climate for innovations to become dif-
fused.

As Richard Rowe and Richard Luce coun-

sel, would-be leaders of information systems
teams must actively embrace change; be clear
about their missions; orient themselves to-

ward values and goals (and not just means);
create opportunities that require continual
learning and risk taking; and expect excel-
lence.30

This type of leadership constitutes what

John Burch calls "the socioteehnical ap-
proach," within which the organization's oper-
ations are "looked at as a whole rather than in
terms of isolated functions.. . . [Sjpecial em-
phasis is given to the interrelationships of
human (social) and nonhuman (technical) el-
ements in the 'socioteehnical system.'"31

Achievement of the massive potential ben-
efits of such systems, for ourselves and those
we serve, will require an almost evolutionary
leap of vision. Organizations will need to get
beyond current levels of thinking about ad-
versarial human-versus-machine relation-
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ships and, with emphasis on the human side
of human-machine systems, begin looking
outward and forward to the challenges the
future holds in store.

CONCLUSION

The introduction and continued adaptation of
automation to the libraryworkplace has much
to gain from research into human psycholog-
ical and social values. While there are consid-
erable data available in the areas of human
engineering and ergonomics research, there
is also a growing awareness of the need for
related knowledge in the behavioral research
areas that might be applied to the design of
human-machine systems.
If the goal of automation is the solution of

human problems, human beings are essential
to its success. All human behavior is an at-

tempt to cope with the environment as per-
ceived. Human responses ought not to be
used as an excuse for failure, but rather as

information about specific problems. As Fine
suggests, instead of labeling the human re-

sponse to automation as a barrier, the man-

ager of library automation might very well

benefit from the valuable information and
feedback it provides. "It seems much more

constructive to call that which is good and to
move from the strength we already have to the
strength we are yet capable of. 2 The need
for research in these areas is critical to the
theory and practice of the library and infor-
mation professions, now more than ever.

The new information technologies can be
viewed as a mixed blessing. Automation can

be used either to isolate us from our fellow
human beings, to expand our interactions
with one another globally, or, more realisti-

cally, somewhere in between. Decision mak-
ers face the challenge and responsibility of
ensuring that human needs are met and
human problems are solved in the course of

changing traditional functions. Among our

most valuable strengths as human beings in

the "revolutionary nineties" is our capacity to
plan flexible strategies for changing ourselves
and our environment to meet our specific
needs. Our success will ultimately be mea-

sured not only by what we have achieved, but
by how we have cared for ourselves and one

another in the process.
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On the Shoulders of Giants:
From Boole to Shannon to Taube:
The Origins and Development of
Computerized Information from the
Mid-19th Century to the Present

Elizabeth S. Smith

This article describes the evolvement ofcomputerized information storage and
retrieval, from its beginnings in the theoretical works on logic by George Boole
in the mid-nineteenth century, to the application of Boole's logic to switching
circuits by Claude Shannon in the late 1930s, and the development ofcoordinate
indexing by Mortimer Taube in the late 1940s and early 1950s. Thus, electronic
storage and retrieval of information, as we know it today, was the result of two
major achievements: the advancement of computer technology initiated to a

large extent by the work of Shannon, and the development of coordinate
indexing and retrieval by the work ofTaube. Both these achievements are based
on and are the application of the theoretical works ofGeorge Boole.

The theoretical framework upon which elec-
tronic information is based was conceptual-
ized some 150 years ago, in an 1854 work of a
self-taught English mathematician, George
Boole. 1 His work lay dormant until the advent
of communication systems in the first part of
the twentieth century, when, in 1938, it was
found to be applicable to switching circuits
and networks and, later, to information stor-

age and retrieval. In that fashion, Boole's nine-
teenth-century classic became the corner-

stone of computer sciences and information
technologies of the twentieth century and the
major work upon which future achievements
in the field were based.

Boole's premature genius is not alone in
the history of scientific progress. Some of the
world's greatest discoveries and inventions
were untimely at their inception. They were
either unrecognized, unappreciated, or flatly
refuted until some future date when the intel

lectual, scientific, and other environmental
conditions became ripe and receptive to new

ideas.
Such was the case, for example, of the

Polish astronomer Nicolaus Copernicus,
whose revolutionary theory of 1514, placing
the sun at the center of the universe, faced

great resistance from scientific and church
authorities.2 The theory was not fully ac-

cepted until some 150 years after Copernicus'
death in 1543, when it paved the way for
modern astronomy as well as advances in
other physical sciences.

Or take the British physicianWilliam Har-

vey, whose work on the circulation of blood

published in 1628 made him famous during
his lifetime, but was not accepted by the med-
ical establishment until after his death in

1657.3

Another genius was Gregor Mendel,
whose experiments on inheritance traits in

Elizabeth S. Smith is Director of the Library, Penn State University Erie, The Behrend College, Erie,
Pennsylvania.
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garden peas generated no interest during his
lifetime. His novel approach, utilizing statis-

tics and mathematical formulas in explaining
heredity, was neither understood nor given
recognition by the scientific establishment.
Mendel presented his findings in 1865 at two

meetings of the Natural Science Society of
Brno, located in what is now the Czech Re-

public. The minutes of the meetings indicate
that although about forty botanists were in

attendance, nobody asked Mendel any ques-
tions, nor did any discussion follow his presen-
tation. His science contemporaries listened

politely to his papers, but there is no indica-
tion that anyone really understood what he
was talking about or appreciated the signifi-
canee and the far-reaching effects of his stud-
ies. His work, though, was included in the

Catalogue of Scientific Literature published
in England in 1879, and scholars did make
references to it occasionally.4 It was not until
1909, when his studies were duplicated and
confirmed by others, that he was given the
title Father of Genetics. From that point on,
the whole science of genetics and all future
genetic discoveries had origins in his works.

And so we come to Isaac Newton, one of
the greatest scientific geniuses, if not the

greatest. Newton once wrote, "If I have seen

further it is by standing on the shoulders of
Giants. ,,5That statement portrays the process
of scientific progress and Newton's indebted-
ness to men such as Kepler, Aristotle, Pythag-
oras, Copernicus, and others.

GEORGE BOOLE AND
BOOLEAN ALGEBRA

Do we have giants in library and information
science, and, if so, who are they? Whose
works have helped delineate the discipline,
and whose shoulders have served to carry it
forward? Without doubt one of the first and
greatest is George Boole, whose achieve-
ments and contribution to logic created the
foundation for the development of twentieth-
century information technologies. Just as many
before and after him, George Boole did not
receive true recognition until after his death.

George Boole, who did not have the ben-
efits ofa formal high school or college educa-
tion, was born in England in 1815. He was

very gifted, with a talent and affinity for math-
ematics, which he studied on his own by read-
ing the works ofNewton and other great eigh

teenth- and nineteenth-century mathemati-
cians. By the time he was twenty-four years
old, he had begun submitting papers to math-
ematical journals. In 1844, at twenty-nine, he
submitted an important paper to the Philo-

sophical Transactions of the Royal Society of
London in which he discussed the means by
which algebra and calculus can be combined
and applied to various disciplines, including
logic. The Royal Society recognized his genius
and awarded him a medal the same year.
Three years later, in 1847, Boole wrote an-

other important paper, entitled "Mathemati-
cal Analysis of Logic," in which he argued that
logic and mathematics are related, and hence
logic should be associated with mathematics,
not metaphysics and philosophy, as had been
the case thus far, dating back to Aristotle. 6

In 1849, in spite of nis lack of formal aca-
demic degrees, Boole was appointed profes-
sor of mathematics at Queens College, Cork,
Ireland, an appointment based on his publica-
tions. In 1854 Boole published his most fa-
mous work An Investigation into Laws of
Thought, on Which Are Founded the Mathe-
matical Theories of Logic and Probabilities7
This classic, which became the foundation of
communication, computer, and information
sciences almost one hundred years later, was
aimed at separating logic from philosophy and
establishing logic, with the combination of

newly invented algebra, as a separate science.
The work contained detailed analyses of the
processes of human reasoning and fundamen-
tal laws that govern operations of the mind.

Although Boole's appointment to profes-
sorship certainly demonstrated well-deserved
recognition during his lifetime, the scope of

applications that his inventionwould have was
not evident until much later. By reforming
and advancing the science of logic, he laid the
cornerstone for computer science and sowed
the seeds for future developments in informa-
tion technologies.

What makes George Boole the informa-
tion giant upon whose shoulders future schol-
ars and scientists would stand, developing
telephones, computers, new forms of index-
ing, as well as the processes, methods, and
equipment that store and retrieve computer-
ized information? What is Boolean algebra
and Boolean logic, and how do they relate to

information storage and retrieval? How did
George Boole's work become the first in a

series of steps leading to computer storage
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and retrieval of information? The rest of this
paper attempts to answer these and other
questions.

The greatness of Boole lay in his ability to
analyze and describe the mechanics ofhuman
reasoning that he called the "operations of the
human mind," the principles of which were

later applied to manual, mechanical, and elec-
tronic retrieval of information.8 To Boole, the
processes of reasoning were either the addi-
tion of different concepts, or "classes of ob-
jects," to form more complex concepts, or the
separation of complex concepts into individ-
ual simpler concepts.9 Thus, any process of
reasoning, any mental operation, was the ad-
dition or deletion of concepts. Nouns (which
he called substantives), adjectives, and other
parts of speech were classes of objects repre-
sented by symbols such as X, Y, Z. Additions
and deletions of concepts were represented
by mathematical signs: plus (+), minus (-),
times (x). 11 One of Boole's own illustrations of
mental operation states:

Thus, if x alone stands for "white things", and y
for "sheep", let xy stand for "white sheep"; and in
like manner, if z stand for "horned things", and x

and y retain their previous interpretations, let
zxy represent "horned white sheep" i.e. that col-
lection of things to which the name "sheep" and
the descriptions "white" and "horned" are to-

gether applicable. 12

Thus, the instrument ofreasoning to Boole
was language, which was composed of signs
that included words and mathematical sym-
bols. The signs were utilized to depict the
mental operations of the addition and dele-
tion ofconcepts in the form ofalgebraic equa-
tions. Boole, who recognized the complexity
of the internal intellectual processes of the
mind occurring within complex cognitive
structure, validated language as the essential
criterion for reasoning and cognitive pro-
cesses and then represented the processes by
mathematical equations. He saw language not
only as means of expressing and communicat-
ing ideas, wishes, or feelings, but as an instru-
ment in thinking, reasoning, and formulating
new ideas. He related nouns, verbs, adjec-
tives, conjunctions, subjects, predicates, and
descriptive phrases to the processes ofreason-
Ing and represented them by algebraic sym-
bols. 13 Thus, Boole saw the working human
mind as a set ofmental operations that obeyed

certain laws expressed bywords and algebraic
symbols.

But Boole's algebra differs in two funda-
mental ways from conventional algebra.
Boole modified algebraic rules to fit his needs,
devising a system that demonstrates and is

compatible with his theory of human reason-

ing. The first way in which Boole's algebra
differs from conventional algebra is that it is
binary algebra. This means that there are only
two possible values for any algebraic symbol,
the values of 0 and l. 14Any expression, any
symbol, in Boolean algebra can have only one
of two values, either 0 or 1. Thus, ifA = 1, then
it cannot be 0, and ifA = 0, then it cannot be
1. If B = 0, then it cannot be 1. Contrasting
this with ordinary algebra, A and B can have
an infinite number of possible values, from 0
to infinity. For example: A = 4, A = 50, A =

100, A = -10, B = 4, B = 18, B = 1,000, B =

-200, and so on.

The second way in which Boole's algebra
differs from ordinary algebra is in the mean-

ing and use of the mathematical signs of +, -,
and x. These signs in Boolean logic have the
functions of combining and excluding con-

cepts during reasoning, or so-called mental

operations. One of Boole's mental operations
is addition of simpler concepts to form more

complex concepts. Boole describes this pro-
cess as the "positive operation of aggregating
parts into awhole"where each part or concept
is different from the other, joined together by
the conjunctions "or" or "and," both ofwhich
are compared to the plus sign in algebra. 13

Boole further states:

Thus the expression "men and women" is, con-

ventional meanings set aside, equivalent with the

expression "women and men." Let x represent
"men", y, "women"; and let + stand for "and" and

"or", then we have x + y = y + x, an equation which
would equally hold true if x and y represented
numbers, and + were the sign of arithmetical

addition. Let the symbol z stand for the adjective
"European", then since it is, in effect, the same

thing to say "European men and women" as to say

"European men and European women", we have

z(x + y) = zx + zy. . . . The above are laws which

govern the use of the sign +, here to denote the

positive operation of aggregating parts into

whole. 16

How did Boole distinguish between the
additions "OR and AND"? Consider each
word separately: "OR" and "AND." The
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Boolean plus sign is somewhat related to or-

dinary addition, but it means "or." So, Boolean
A + B is read as "A OB B," the OR being called
the OR operator. However, one must keep in
mind that the Boolean OR has an opposite
meaning from the ordinary meaning of"or" in
English speech. When used in ordinary
speech, connecting words or groups ofwords,
the conjunction "or" reduces the result. For

example, when one says "lakes or rivers," it
usually means one or the other, but not both;
"or" reduces the sum by including only one

option, either lakes or rivers, not both. But the
Boolean OR denotes a different meaning. In
Boolean logic when one says "lakes OR riv-

ers," it means either lakes or rivers, or both,
where OR expands and enlarges the sum by
including either one or the other or both.

Boole's second mental operation reflecting
addition of concepts is somewhat related to

multiplication and represented by an asterisk
(•) or a dot (•), and it means "AND." Although
it is analogous to addition, it differs from the
Boolean OR addition. The statement A • B is
read as "A AND B," and the AND is called the
AND operator.

Once again Boolean AND has an opposite
meaning from ordinary English usage. In the

English language the conjunction "and" in-
creases the result when connecting words or
groups of words. For example, "France and
literature" usually means both concepts,
France and literature, thus enlarging the sum.
However in Boolean logic, although "France
AND literature" also includes both concepts,
doing so reduces the sum. How is that possi-
blePThe reduction occurs because combining
two different concepts by Boolean AND, as in
"France AND literature," results in the for-
mation ofa single new concept, "French liter-
ature." Putting it differently, by using AND,
the concept of"French literature" is obtained,
which requires that two other concepts be
present, the concept of France and the con-

cept of literature.
Boole referred to the notion of exclusion

or separation to explain the differences be-
tween OR and AND. He asked the question:
"Does the expression 'Scholars and men ofthe
world' include or exclude those who are

both?" 17 Thus, ifx = scholars, and y = men of
the world, then in the statement x 0 y, which
reads "x AND y," the AND includes both
concepts, where scholars are also men of the
world. In contrast, the statement x + y, which

reads "x OR y," shows each concept to be

mutually exclusive, so that scholars may or

may not be men of the world.
Boole gave numerous examples illustrat-

ing the formation ofnew and sometimes com-

plex concepts using algebra and OR and AND

during the process ofmental operations. Both
OR and AND perform addition operations,
but their outcomes are different. OR expands
the sum by including both concepts; AND
reduces the sum by including both concepts.

The third Boolean operation is that of ex-
elusion ofconcepts and is called complemen-
tation. It has no counterpart in ordinary alge-
bra. Boole referred to it as the negative
operation of separating "a part from a whole,"
and he used the term "except," expressed by
a minus sign, to describe the operation.

18

Boole discusses it in the following way:
Thus we cannot conceive it possible to collect

parts into a whole, and not conceive it also possi-
ble to separate a part from a whole. This operation
we express in common language by the sign ex-

cept, as "All men except Asiatics," "All states ex-

cept those which are monarchical". Here it is

implied that the things excepted form a part of the
things from which they are excepted. As we have

expressed the operation ofaggregation by the sign
+, so we may express the negative operation above
described by - minus. Thus if x be taken to rep-
resent men, and y, Asiatics, i.e. Asiatic men, then
the conception of "All men except Asiatics" will
be expressed by x - y. And if we represent by x,

"states", and by y the descriptive property "having
a monarchical form" then the conception of "All
states except those which are monarchical" will be

expressed by x - xy.
19

The concept of complementation in Bool-
ean algebra is represented by a line over an

expression, and this means "not." For exam-

pie, A bar (A) means "NOT A"; O bar (O)
means "NOT O." Since in Boolean algebra, 0
and 1 are the only possible values for any
symbol, the 0 and 1 are complements/oppo-
sites of each other. The NOT operator gener-
ates an inversion, or an opposite value, of the
symbol in question. For example, if O bar (V)
means "NOT 0," then it must be equal to 1,
because 1 is the complement, the opposite of
0, and the only other value that it can have.

Nothing else is possible. Similarly, if A = 1,
then A bar (A) = 0, and when A = 0, then A
bar (A) = 1.

In his work The Laws of Thought Boole
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utilized the notion of "collection of things or
classes of objects," often referred to as sets.21

From that evolved the algebra of classes, or
algebra of sets, the principles of which are

utilized in computer retrieval of information.
A set or class is a collection of objects or

ideas whose individual members have some

common characteristics. Within the Boolean
framework there are different kinds of sets.
For example, finite sets have a definite num-

berofmembers—say, all the months ofa year.
Infinite sets have an infinite number ofmem-
bers—for example, all the odd numbers, to
which, of course, there is no end. There are

also overlapping sets whose members may
belong to more than one set—for example,
two different organizations having members
common to both. Disjointed sets are sets that
have no members in common. Equivalent sets
are sets whose members can be matched one

for one, and equal sets have the same mem-

bers. Boolean algebra of sets or classes devel-
oped into set theory, which is used in solving
problems in mathematics and logic.

Algebra of sets is the basis of logic that has
been used in developing search strategies for
online and CD-ROM searching and is re-

fleeted in the command language and syntax
of communications software used in Boolean
retrieval of records. The Boolean operators
OR, AND, and NOT combine sets, forming
new sets according to Boolean rules of logic.

In computer searching the OR represents
the union of sets, or the addition of sets,
shown by the symbol +. It is defined as a set
that includes all members of set A, and all
members of set B, and all those present in
both A and B, without repeating any mem-

bers. For example, set A with two members
representing art periods "Renaissance, Ba-

roque" is combined with set B, consisting also
of two members "Classical, Modern." The
operation will read "A OR B" and will include
Renaissance, Baroque, Classical, Modern,"
thus containing all members of both sets.

However, in the union of sets in which some

members ofone set also belong to another set,
so-called overlapping sets, the total number
of members is fewer than the sum of the
members of both sets. If in the previous ex-

ample each set also contained a third member,
Romanesque," the union ofoverlapping sets
would yield only five members "Renaissance,
Baroque, Classical, Modern, and Romanesque,"
because the latter would be listed only once.

This principle of reduction is characterized in
computer searching using OR, when the re-

trieval ofcitations containing members of two
sets is smaller than the sum of both sets. It
occurs because some of the citations contain
members that are common to both sets and
are only counted once.

The AND operator represents the "inter-
section (meet) of sets" and is shown by the

symbol •. The intersection of sets is defined
as a set that includes only members that be-
long to both sets. For example, if setA is "red,
blue, yellow," and set B s members are "blue,
green, violet," the intersection ofA AND B is
the set "blue," because blue belongs to both
A and B. Similarly, the intersection of set X,
consisting of members "roses, violets, tulips,"
and set Y, consistingof"roses, daisies, violets,"
results in the set "roses and violets," because
these members belong to both groups. In

computer searching this principle is charac-
terized by the requirement that all selected
concepts joined by AND are present in the
citations retrieved.

The third Boolean operation is reflected in
the use of NOT, which represents the exclu-
sion or the "complement of a set," shown by
the symbol -. For example, set A consists of
the numbers 1 to 10, and subset X consists of
even numbers within that set, 2, 4, 6, 8, 10.
The set ofodd numbers within set A—or 1,3,
5,7, 9—is called the complement ofsubset X,
written as XI. Members 1,3,5, 7,9 belong to
A but not toX. Therefore, the complement of
subset X is the set 1, 3,5, 7,9. Translating this
to computer searching, the NOT operator
removes some concepts from the search.

Boole also discussed propositions and how
they relate to the study of logic and reasoning.
Later, this came to be known as the algebra of
propositions. Propositions are statements that
may be either true or false, but not both.
Whitesitt explains:

The following examples are typical propositions:
3 is a prime number;
when 5 is added to 4, the sum is 7;

living creatures exist on the planet Venus.

Note that of these three propositions, the
first is known to be true, the second is known
to be false, and the third is either true or false

(not both), although our knowledge is not

sufficient to decide at present which is the
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case. Contrast this with the following sen-

tence, which is not a proposition:
This statement you are reading is false. If we
assume that the statement is true, then from its

content we infer that it is false. On the other hand,
if the statement is assumed to be false, then from
its content we infer that it is true. Therefore this
statement fails to satisfy our requirements and is

not a proposition.
21

A true proposition within Boolean mean-

ing has the value of 1; false proposition has the
value of0. Therefore, the first is a true prop-
osition and defined as 1. The second state-

ment is a false proposition, defined as 0.

Propositions can be combined usingAND,
OR, or NOT to form new compound proposi-
tions. Algebra of propositions is concerned
with determining truth values of compound
statements from truth values of their constit-
uent simple statements. When AND is used
to connect two propositions, the new com-

pound proposition is true only if both propo-
sitions are true, and false if either one or both
propositions are false. In connecting two

propositions with OR, the new proposition is
true ifeither one or the other or both are true,
and false if both are false. The combinations
of various propositions can be depicted by
constructing truth tables that provide truth
values of single and compound propositions,
using the digits 1 and 0 for "true" and "false."
Boolean algebra of propositions and the no-

tion of true and false propositions and dichot-
omous (binary) classification—such as man,
woman; yes, no; present, absent—are re-

fleeted in indexing, classification, and storage
and retrieval of information and will be ex-

plained shortly.

CLAUDE SHANNON AND
SWITCHING CIRCUITS

Although George Boole gained scholarly rec-
ognition among his contemporaries, his work
lay dormant with no practical applications for
some eighty-four years. In 1938, Claude E.
Shannon, a young research assistant at the
Massachusetts Institute of Technology, no-

ticed the similarity between Boolean algebra
and telephone switching circuits. Circuits are

paths of electrical currents activated by inputs
of the circuit that can be depicted in diagram
form. Circuit diagrams show switches, inputs,
outputs, and gates, which can he closed or

opened, allowing or preventing current to

flow.
The electric circuits are called bistable, or

two-state, devices because they have only two
signal states, the open state and the closed
state. When the circuit is open, the power is
off, and when the circuit is closed, the power
is on. Shannon noticed that these states can

be easily expressed in Boolean two-value bi-

nary algebra by 1 and 0, so that 1 means "on"
when the switch is closed and the power is

on, and 0 means "off' when the switch is open
and power is off. Thus, the presence or ab-
sence ofpower can be expressed by the value
of 1 (power on) or 0 (off).

Shannon presented his findings in a paper
entitled "A Symbolic Analysis of Relay and

Switching Circuits" (an abstract of his master
of science thesis), at the American Institute
of Electrical Engineers (AIEE) Summer

Convention, Washington, D.C., in June
1938.22 In his paper he explained the useful-
ness of Boolean algebra in indicating mathe-

matically the logical functions of electrical
circuits in automatic telephone exchanges, as
well as most other circuits that perform auto-

matic operations. This important paper be-
came the focal point for the emerging com-

puter technologies, without which
information storage and retrieval as we know
it today would not have been possible.

The application of Boolean principles to

switching circuits came to be known as the

algebra of circuits, or switching algebra, and
involves any two-state (bistable) devices, the
simplest of which is the switch. The two-

value off-on system is present in telephone
switching circuits, electron tubes, electronic
computers, transistors, magnetic cores, gas
and vacuum valves, semiconductors, and
other automatic switching devices and net-
works that are designed on Boolean algebra.
The nature of the binary system depends on
the device in question, e.g. closed versus

open circuit, charged versus discharged,
magnetized versus nonmagnetized, or con-
ducting versus nonconducting.

When circuits are designed, Boolean ex-

pression is formulated that mathematically
expresses the logical functions required in a

circuit. For example, the Boolean expression
A • B = C, which reads "A AND B = C,"
represents the logical function of an AND
circuit, where switch A and switch B must
both be closed for the power to be on and the
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light, represented by C, to be lit. When
switches A and B are closed, each has a value
of 1, and when light C is on, it also has a value
of 1. In Boolean terms, since there are only
two values, 1 and 0, for any variable, any
variable in A • B = C (A AND B = C) can have
only one of two values, either 1 or 0. Thus,
there are four possible combinations for the
expression A « B = C. They are: 0 « 0 = 0; 0 «

1 = 0; 1*0 = 0; 1*1 = 1. Out of these four,
only the last example (1*1 = 1) enables light
C to glow.23

The OR circuit can be exemplified by the
expression A + B = C, which reads "A OR B =

C." This expression represents the logical
function of the OR circuit, where light C will
shine, represented by 1, if either switch A or

B is closed, also represented by 1. Open posi-
tions of switches A and B are represented by
0 when the power is off. Light C is also 0 if it
is off. Since Boolean algebra dictates that any
variable may have only one of two values, 1 or
0, there are four possible combinations for the
expression A + B = C. They are: 0 + 0 = 0; 0
+ 1 = 1; 1 + 0=1; 1 + 1 = 1. Out of these four,
the last three enable light C to glow, because
if one or all the variables are 1, the final
result is also 1, permitting the light to shine.24

In OR circuits, the OR function is per-
formed by OR gate, activated when any or all
ofthe inputs are present; AND circuits, where
AND function is performed by the AND gate,
are activated only when all indicated inputs
are present; NOT circuits are activated when
NOT function is performed by the NOT gate,
expressing an inversion, where ifX is absent,
then NOT is present. Other combinations,
such as AND-OR and OR-AND circuits, also
exist.

When the Boolean expression has been
derived, a diagram depicting the required log-
ical functions of a circuit may be drawn. Elec-
trical circuits are then built to accomplish the
needed functions. Conversely, from a logic
diagram that shows inputs, gates, and outputs,
one can write a Boolean expression of logical
functions of a particular circuit. Thus, elec-
tronic computers used in information storage
and retrieval are built on the principles of
Boole's binary algebra, 0-1, off-on system.

MORTIMER TAUBE AND
COORDINATE INDEXING

How is Boolean algebra reflected in the stor-

age and retrieval of information?The applica

tion of Boolean principles to indexing and
storing information goes back to the late
1940s and early 1950s, when scientists ad-
dressed the acute problems of indexing and
retrieving scientific literature. These prob-
lems were the direct outcome of tremendous
increases in research during and after World
War II, which generated massive volumes of
scientific literature for which the existing in-
dexing and retrieval methods were inade-
quate. Newdisciplines, new technologies, and
new terminology evolved that did not fit into
the existing hierarchical subject-heading clas-
sification schemes. The existing periodicals
indexes, which were either alphabetical or
classified, proved inadequate to accommo-

date the broad and complex newly emerging
knowledge. It became evident that new meth-
ods of indexing and retrieving information
had to be developed, including machines that
would store and search for information.

The need was fulfilled by the work ofMor-
timer Taube and his associates of Documen-
tation Incorporated. Under contract to the
United States Armed Services Technical In-
formation Agency, Taube began to develop
new methods of storing and retrieving infor-
mation. He introduced what he called a "func-
tional approach to bibliographic organiza-
tion."25 This new approach to obtaining
information was based on the notion that all

disciplines can be broken down into basic con-

cepts, or ideas, represented by simple index
terms that alone or in combination (that is
functionally) would express the contents and

concepts of the discipline. During a search, a
person would first select index terms that
describe the concepts about which informa-
tion is being sought. The user would then com-
bine the index terms and obtain a search state-
ment representing the desired information.

Taube s work culminated with the inven-

tion ofa new method of indexing that came to
be known as coordinate indexing and later
evolved into the theory of coordinate index-

ing. It is a general theory describing a method
of organizing categories of information into

index terms. The rationale was that if dis-

ciplines can be broken down into single ideas
with assigned terms, then machines can be
used to organize and search for information in
the field. This led to the development of var-
ious machines that performed all aspects of
Boolean searching.

The term "coordinate indexing" was first



224 Information Technology and Libraries / June 1993

used by Mortimer Taube in a paper read by
him on September 4, 1951, before the Sym-
posium on Mechanical Aids to Chemical Doc-
umentation of the Division of Chemical Lit-
erature of the American Chemical Society.26 It
was called coordinate indexing because the

person looking for information had to com-

bine or coordinate the index terms that were
selected, either free or from a thesaurus, to
describe the desired information.

New indexes that developed as a result of
coordination came to be known as coordinate
indexes, and the process of searching these
indexes by combining ideas to find wanted
information was called concept coordination.
Taube called it bibliographic coordination. In
time, index terms acquired a variety ofnames,
such as "keywords," "descriptors," or "loca-
tors." Taube called them uniterms.

Thus, coordinate indexing refers to the
intersection or combination by and of two or
more coordinates, sets, or classes, which are

bits of information, ideas, or concepts having
preassigned index terms. This is based on

Boolean algebra of sets and classes and its

operations, when sets are joined (the union)
with OR or intersected (the meet) by AND
and excluded (the complement) by NOT to
create more or less complex classes. In coor-

dinate indexing the index terms are equal in
weight, in contrast with subject or classified
indexes, which are hierarchical. In coordinate
retrieval, the index terms are brought into
common action, joined (OR) or intersected
(AND), the result being a new class that re-
fleets the desired information.

How does coordinate indexing relate to

Boole's algebra and logic? Since coordinate
indexing is based on the principle that pieces
of information are represented by index terms
(descriptors) that express the concepts and
thus the contents of the information, each
significant word in a document is indexed
as a descriptor. Therefore, any descriptor ei-
ther is or is not present or assigned to a docu-
ment. In other words, there are only two pos-
sibilities, the presence of a descriptor in a

document or the absence of a descriptor in a

document. It is a binary system of evalua-
tion—true-false, on-off—which uses the
principles of Boolean algebra. The person
seeking information selects the appropriate
descriptors that represent the desired infor-
mation, and only those documents that con-
tain the requested descriptors are retrieved.

The invention of organizing categories of
information into index terms (descriptors)
and the rationale that any discipline can be
broken down into single ideas with assigned
terms led to the development of various sys-
terns ofstoring and searching for information.
Basically, two types of coordinate indexes
evolved as a result ofTaubes work. One is the
term index, and the other is the item index. In
the term index, combination of search terms

is achieved by handling specific terms. In the
item index, combination of search terms is

achieved by handling specific documents.
Taube developed a manual system of term

indexing and selecting documents by index
terms that he called the Uniterm system of
coordinate indexing.28 The procedure in-

volved the coordination or comparison of
cards with specific index terms on them. In
this system a card representing an index term
(not a document) was divided into ten col-
umns headed by digits from 0 to 9. Docu-

ments, some ofwhich were assigned as many
as twenty index terms, were given accession
numbers and recorded on the appropriate
cards bearing the index term. The accession
numbers were placed in the column repre-
senting the last digit on the document num-
ber. For example, document number 408 on

the subject of thermodynamics was recorded
in the eighth column on the index card bear-

ing the index term "thermodynamics." Be-
cause documents were arranged by their last
digits, it was relatively easy to compare several
cards with different index terms for numbers
common to all. Finding the same document
numbers on different cards indicated that the
index terms on the cards were present in the
document.

For example, if document number 408

appeared on a card with the index term "ther-

modynamics" as well as on a card with the
index term "gases," it indicated that document
408 contained information on thermodynam-
ics as well as on gases, implying that the topic
of thermodynamics of gases was being ais-
cussed. Thus the Boolean principle of the
intersection (meet) of sets is in operation,
retrieving information on the single concept
of thermodynamics of gases, created by the
combination of two separate concepts, the

concept of thermodynamics and the concept
of gases.

The best-known example of an item coor-

dinate index was Edge Notch Cards, also
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called McBee Cards, named after a primary
vendor. Here, a card represented a document
instead of an index term. A card with a biblio-
graphic citation of a document was assigned a

document number and had index terms coded
around the periphery of the card by notched-
out holes. The index terms represented ideas
present within the document. During a

search, documents with the desired informa-
tion were combined by notches and separated
from others usually through some mechanical
means, such as needles being inserted
through the holes, representing the terms to
be searched. For example, a document on
corrosion of metals had as one of its index
terms "iron," represented by notch number 5,
and another term, "corrosion," represented
by notch number 19. By inserting needles
through locations 5 and 19 in a collection of
cards, one could separate all cards with
notched-out holes 5 and 19 from those whose
holes 5 and 19 were not open with a notch.
The documents with holes 5 and 19 indicated
the presence of the index terms "iron" and
"corrosion" in these documents.

Since its inception in the 1950s, coordinate
indexing has been utilized to a large extent in
mechanical, printed, and electronic forms.
Mechanized indexing and retrieval of infor-
mation was a natural and intentional outcome
of coordinate indexing that lent its versatility
and adaptability.

In the late 1940s through the 1960s, many
varieties of item and term indexes and meth-
ods of searching were developed and became
popular, especially in industry's special librar-
ies. The first attempts at mechanization were
keypunches for tabulating cards and mecha-
nized rotary files for filing index cards. The
combination of terms was accomplished by
IBM adding machines, Rapid Selectors, and
Univacs.28 These machines were sensitive to

punched holes, dots, or magnetic impulses
representing concepts or bits of information.
Electronic statistical machines, such as the
IBM 101, were invented to select keywords
from documents. Other machines were in-
vented to prepare appropriate index cards foreach keyword. Still others stored, assembled,
filed, keypunched, and searched. All of them
operated on the principles ofBoolean algebra,
by which sets are joined (the union) with OR,
or intersected (the meet) by AND, and ex-

eluded (the complement) by NOT, to retrieve
desired information. Later, electronic com

puters placed these machines on a path to
extinction.

As coordinate indexing evolved so did the
publication of new printed indexes, of which
Science Citation Index and Social Science Ci-
tation Index are examples. They incorporate
the principles of coordination in their Per-
muterm Subject Indexes. Biological Abstracts
introduced a coordinate subject index in the
1960s, as did the Monthly Catalog of the U.S.

government and others. Several variations of
coordinate indexes evolved. Theywere KWIT

(keywords in title), KWIC (keywords in con-

text), or KWOC (keywords out of context)
indexes, also known as title indexes. Examples
include chemical titles and geo abstracts.

The mechanization ofstorage and retrieval
of information was followed in the 1960s by
the introduction of computers. Computers in
information retrieval were first utilized by the
U.S. government, especially the National Li-

brary of Medicine, which initiated the first
online bibliographic searches conducted by
medical librarians in late 1960s. In 1972, Di-
alog, the first commercial online information-
retrieval system, was established, soon fol-
lowed by others whose benefits were quickly
utilized by special and industrial libraries.
Later, universities, colleges, and public librar-
ies became their users. The 1980s saw the

development ofCD-ROM technology, which
also utilizes the principles of Boolean binary
algebra and logic in storing and retrieving
information.

SUMMARY AND CONCLUSION

Electronic storage and retrieval of informa-
tionwas the result of two major achievements:
the advancement ofcomputer technology, in-
itiated to a large extent by the works of an
American scientist, Claude Shannon, in 1938,
and the development of the principles of co-
ordinate indexing and retrieval by an Ameri-

can team headed by Mortimer Taube in 1951.
Both of these achievements are based on, and
are the application of, the theoretical work of
an Englishman, George Boole, whose writ-

ings date back to 1854.
Most of the information storage and re-

trieval technologies are based on Boolean bi-

nary algebra and logic and utilize the machine
language of 0 and 1, and the operators OR,
AND, and NOT. The design of computers,
specifically the digital-computer circuitry, is
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based on the on-and-off (1 and 0), two-value
system (binary algebra) invented by Boole,
which combines in various ways, performing
logic and arithmetic applications. The
switches that have only two states, on and off
(1 and 0) indicate the presence or absence of

electricity by which the computer operates.
Boole's three operators OR, AND, and NOT
are used to indicate logic circuits in digital
computers that perform logical functions, so
that the AND gate performs the AND func-
tion; the OR gate, the OR function; and the
NOT gate, the NOT function.

The process of online searching and com-
puterized information storage is also based on
Boolean logic. Operators OR, AND, and
NOT are used to combine descriptors, creat

ing search statements that are input into com-
puters that store information on magnetic
disks in large mainframe computers. The de-
scriptors that are represented by magnetic
spots on a disk are read by the computer,
identified as present (true) or absent (false)
and related to the binary system 1 and 0,
respectively. If a descriptor is present the doc-
ument will be retrieved; if it is absent the
document will not be retrieved. Thus, the

computer translates the notion of presence or
absence ofa descriptor to 1 and 0 respectively
when it reads the magnetic spots that repre-
sent the descriptors on a disk. The CD-ROM

technology that emerged in the mid-1980s
utilizes the same principles of Boolean logic
in its storage and retrieval.
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Special Section: Z39.50—
Two Perspectives
RLG's Z39.50 Server:
Development and
Implementation Issues

Lennie Stovel, Rich Fuchs, and
Jui-wen Chang
In 1991 and 1992, the Research Libraries
Group (RLG) developed a server that im-
plements the main features of ANSI/NISO
standard Z39.50-1992, Information Retrieval
Service and Protocol. The Z39.50 server al-
lows users ofother computers that run Z39.50
client programs to search RLGs biblio-
graphic, authority, and citation databases.
This service will be generally available in mid-
1993.

In any development project, some of the
issues that the development team has to con-
sider are the operating environment of the

developed system; the development tools the
team will use; the external design of the sys-
tem, or how it will look to users; and the
internal design, or how the programs will look.
Then, of course, the coding, testing, and im-
plementing need to be done.

OPERATING ENVIRONMENT

In determining the operating environment
for the server, we considered putting it on a

separate computer, distinct from the main-
frame. Use of the UNIX operating system on

such a computer might have given us some

advantages in flexibility of network connec-

tions and in maturity of network software. It
also would take some of the processing load
off the mainframe. In the end, we decided to
run the server on RLG s Amdahl mainframe,
where the databases are also housed, to avoid

Lennie Stovel is Manager, Intersystem Applica-
tions, Research Libraries Group. Rich Fuchs de-
signed RLGs Z39.50 server and coded the
Protocol Machine and the BER encoding and
decoding routines. Jui-wen Chang coded the
search engine.

running a private protocol between the inter-
mediate system and the mainframe. This also
provides a smaller system that is more easily
maintained because it lives on a single ma-

chine.
Initially RLG planned to run the server

over a protocol stack that conforms to the ISO
Open Systems Interconnection model for
communication between disparate computer
systems. The Z39.50 standard was written to

fit within this model as an application-layer
protocol. RLG has several years ofexperience
with the Linked System Project, running in-
formation-retrieval and record-transfer pro-
tocols over a stack that conforms to earlier
versions of the ISO standards, andwe planned
to upgrade those programs to the current

standards. During the time we were develop-
ing the server, however, other institutions

began to express more interest in running
Z39.50 over the Transmission Control Proto-
col/Internet Protocol (TCP/IP) suite. Since

many institutions, including RLG, were ex-

panding their use of the Internet, we decided
that if our server was going to be used, it
should also run over TCP/IP. We learned that
the mainframe-based TCP/IP support within
the Stanford Timesharing System used by
RLG could support the multiuser environ-
ment we anticipated within the context of its

session-handling and time-sharing systems.
We then switched our focus to the TCP/IP

environment. The agreements reached by
Z39.50 implementors in the Coalition for
Networked Informations Z39.50 Imple-
mentors Testbed (ZIT) specify the use ofonly
one function of the protocol layers between
the application layer and the transport layer:
the use at the presentation-layer level of the
Basic Encoding Rules (BER) found in ISO

8825 for carrying the application protocol
data units (APDUs) defined in Z39.50.

DEVELOPMENT TOOLS

Several developers ofZ39.50 clients and serv-
ers began by using the ISO Development
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Environment (ISODE), a publicly available
set of programs and accompanying documen-
tation that implements the upper layers of the
ISO communications protocols over TCP/IP
for UNIX. Generally, they found this software
to be unwieldy and difficult to use. With the
test-bed groups agreements, only the BER

encoding and decoding routines proved use-

ful. As their implementations progressed,
OCLC, the University of California at Berke-
ley, and Stanford University provided code
that has been widely used by others im-

plementing under UNIX.
Having decided to operate the server on

the mainframe, RLG chose to use its normal

language, Pascal/VS, for development. We
looked for commercial ASN.l compilers—
programs that take the abstract syntax defini-
tion of the APDUs as input and generate the
data structures and the encoding—but none
was available for Pascal. So we wrote our own
encoding and decoding routines, as did sev-

eral other developers. These routines are spe-
cific to the Z39.50 APDUs and are not as

generalized as a compiler would be, but it is
not hard to add new PDUs. In addition, our
routines are more optimized for speed than
compiler-generated code can be.

Similarly, because we were writing in
mainframe Pascal, we could not make use of
the development efforts of other im-

plementors who were using UNIX. Other in-
stitutions doing mainframe implementations
chose to use the IBM OSI Communications

Subsystem. Because of the differences in

computing environments, these im-

plementors have not been able to share code.
Historical precedents for servers exist at

RLG, in the LSP context and others; while the
Z39.50 server code grew out of this experi-
ence, some of the precedents were discarded.
The magnitude of the changes between the
1988 and 1992 versions of the Z39.50 stan-
dard also provided motivation for writing
some new code.

EXTERNAL DESIGN

In a client-server environment, the external
design is specified by the protocol used be-
tween the client and the server, in this case,
Z39.50. The interaction ofprotocol data units
is specified in state tables in the standard. The
state tables define, for any given state of the
server, which PDUs can be expected from the
client or generated by the server. Implement

ing the protocol is largely a matter ofselecting
among the options defined by the protocol
and determining such things as message sizes

and diagnostics.
One major area of effort for Z39.50 im-

plementors is mapping the attributes that

specify the parameters ofa search to and from
the underlying database management soft-
ware and indexing schemes. Initially RLG
took a very broad approach: we tried to sup-
port each attribute as well as we could, in
some cases using capabilities of our DBMS
that are not even used by our mainstream

service, the Research Libraries Information
Network (RLIN). We are now rethinking that
approach, as some of the searching is ineffi-
cient and leads to unacceptable response
times.

One implementation difficulty caused by
the decision to run over TCP/IP was the lack
of a clear definition of how to terminate a

client-server session. The standard relies on

termination services provided by another ap-
plication-layer standard, the Association Con-
trol Service Element. The implementors ulti-
mately decided to use a TCP close to shut
down sessions.

INTERNAL DESIGN

Internally, the RLG Z39.50 server has two

major modules, a protocol machine and a

search engine. This design is fairly common

among the implementors. The protocol ma-
chine receives and generates the protocol
data units. It analyzes incoming PDUs and
passes the necessary values to the search en-

gine; it receives information about completed
searches from the search engine and com-

poses the response PDUs. The search engine
communicates with the DBMS, which actu-

ally carries out the searches and retrieves the
records. The search engine also communi-
cates with existing routines called Import/Ex-
port Services, which convert records from the
internal DBMS format to the USMARC for-
mat. The protocol machine communicates
with the BER encoding and decoding rou-

tines, which in turn work with a third set of
modules called Communications Services,
whose routines "talk" to the mainframe
TCP/IP support.

The internal design separates the protocol
machine and the search engine from each
other; they communicate by messages that
could easily be serialized in the same way that
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PDUs are serialized. Because of this design
decision, it would be possible in the future to

port the protocol-machine code to a different
system to achieve the advantages of a more

robust TCP environment, decreased main-
frame processing load, and easier scalability
as use grows. Thus the internal design reflects
some of the early considerations about the
operating environment.

As much information as possible is main-
tained outside the server code. This includes
items such as PDU parameters (message
sizes, element set names, version numbers,
and options available), record conversion ta-

bles, database names and aliases, and, most
important, the mapping from the use attri-
butes defined in the standard to RLIN in-
dexes. This design decision enables us to
make several kinds of changes in the way the
server operates without having to recode or

recompile any programs. It facilitates pro-
totyping of new capabilities as well as mainte-
nance.

TESTING

Because the server combined existing compo-
nents of its operating environment in new

ways, testing was a lengthy process of tracking
down problems in several different pieces of
code, some of it not under RLG's control. This
caused significant delays. The test environ-
ment included a Z39.50 client that enables
testers to control elements of the PDUs that
would normally be masked to the end user by
a well-designed interface. Thus a tester can

generate error conditions for the server to

handle. There was a fringe benefit of this
work: We have been able to use this client to
demonstrate what goes on behind an inter-
face, which clarifies the scope and intent of
the Z39.50 protocol.

Following internal testing, RLG opened
up the server to testing by members of the
test-bed group. By and large their client pro-
grams were able to communicate with our

server successfully. Manyofthe problems that
did arise revolved around differing interpre-
tations of the Basic Encoding Rules. Also
there is a tendency among implementors to
read only the ASN.l definitions of the PDU
parameters in the standard and to ignore the
textual description of the parameters, which
frequently contains guidance for applying the
parameters.

Initially the RLG server provided access

only to test versions ofour database. When we
provided access to the full database available
to the test-bed group, implementors of client
programs encountered new issues in access-

ing very large databases. It is easy for a client
to generate a general search, and some seem-

ingly simple searches retrieve large result sets.
Managing these result sets on behalf of the
user requires care in programming the client.

An area that still awaits resolution by the
community of implementors concerns the
mapping of queries, both from native search-
ing languages to the intersite query and the
bib-1 use attributes, and from the intersite

queries to the searching languages of the
database maintainers. Because systems have
indexed similar types of data differently, a

search entered on one system may not yield
the expected results when carried out on an-

other system. Resolving these issues will re-

quire a great deal ofcommunication between
librarians and other expert users of the sys-
terns and system implementors.

IMPLEMENTATION

Since July 1992, we have had literally thou-
sands of connection attempts to our server

from perhaps fifty different client addresses.
Among the test-bed group, between fifteen
and twenty institutions have client programs
that have connected successfully and regu-
larly. Many of the connection attempts have
been from Wide Area Information Server

(WAIS) clients; to date, WAIS supports only
the 1988 version of Z39.50, which is not com-

patible with the version supported by the
RLG server.

Users at Pennsylvania State University can
search RLIN files using the Z39.50 client in
LIAS (see accompanying article). This is the
first instance ofuse ofRLG's server by people
who are not library staff.

OTHER DEVELOPMENTS

Also in 1992, RLG developed a patron-ori-
ented search service called Eureka. Eureka
lets users search RLIN databases without

training or documentation. Eureka is im-

plemented as a Z39.50 client that runs on

RLG's mainframe, communicating with the
server running on the same machine. Addi-
tional indexes that RLG created for Eureka
will be made available to Z39.50 clients as

well. We implemented for Eureka some ser-

vices that are still under development for
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Z39.50, notably Scan (index browsing) and
Sort. This system was developed on personal
computers, though it runs on a mainframe.
We are in the process of porting the Eureka
client software to run under UNIX. When this
is complete, the client could run on a com-

puter at RLG or at a remote location.

CONCLUSION

While RLG developed its Z39.50 server over

a period of two years, there is now experi-
ence—and some code—available that will

shorten the development time for future im-

plementors. As is frequently the case with

development projects, circumstances changed
during the development that made us alter
some ofour initial decisions, and the server is
still evolving. Version 3 of the standard was

approved in 1992, and we will be upgrading
the server to support it. However, the Z39.50
vision of being able to use a single interface to

search databases housed on multiple remote

systems is becoming a reality, and that is very
gratifying. ■ ■

Z39.50 and LIAS:
Penn State's Experience
Sylvia MacKinnon Carson
and Dace I. Freivalds

Pennsylvania State University's experience in

developing and implementing Z39.50 into
LIAS is explored in this article. The emphasis
is on development and implementation issues
from the client s point ofview, including map-
ping commands into attributes, cases not cov-
ered by Z39.50, processing diagnostics, and
connecting to multiple servers. The article
wraps up by discussing Penn States current
and anticipated applications for Z39.50.

PENN STATE'S LIBRARY
COMPUTING ENVIRONMENT

LIAS (Library Information Access System)
has been developed in-house at Penn State
since the mid-1970s. It has served as the cat-

aloging facility for the Penn State Libraries
since January 1981, and the LIAS online cat-

alog has been available to the public since
1983. LIAS supports all activities associated
with cataloging: preorder searching, record
input and editing, importing records into
LIAS from USMARC or OCLC, online
shelflisting, and creation of spine and book

Sylvia MacKinnon Carson and Dace I. Freivalds
are Library Systems Specialists, Library Comput-
ing Services, Pennsylvania State University. The
authors wish to thank Penn State's Z39.50 gurus
(Eric Ferrin, Tun Chin, and Lee Newman) for
their assistance in the preparation of this paper.

labels. LIAS also supports a circulation-con-
trol system, the fund-accounting component
of acquisitions processing, and management
statistics programs. In 1992, LIAS began to

offer access to journal article databases such
as UnCover and ERIC. UnCover, which in-
dexes more than 10,000 scholarly and popular
journals, resides on a mainframe in Colorado;
LIAS provides transparent telecommunica-
tions access to this service. ERIC, which is

produced by the U.S. Department of Educa-
tion, provides access to more than 750 jour-
nals and a vast education collection on micro-
fiche. ERIC is locally mounted in LIAS and
searchable with the same commands used in

the LIAS online catalog. Currently, a fully
automated acquisitions component is under

development and is anticipated to be opera-
tional in late 1993.

Penn States LIAS runs on a DEC VAX
10,000 with one gigabyte main memory and
seventy gigabytes of disk storage. At the pres-
ent time it supports more than 600 PCs, Mac-
intosh computers, and dumb terminals.

LIAS serves the entire Penn State Librar-
ies system, including the central campus at

University Park, as well as more than twenty
branch campuses throughout Pennsylvania. A
typical weeks activity is about one million
transactions.

Z39.50 IMPLEMENTATION
HISTORY AT PENN STATE

In 1989, Penn State and the University of
California received grants from Digital
Equipment Corporation (DEC) to support
linking the library systems at these institutions
via the Z39.50 protocol. Figure 1 outlines the
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Z39.50 Client/Server Development at
Pennsylvania State University

1990

Meetings between Library Computing Services, Penn State and the Division of Library Automation,
University of California to discuss various ways to implement Z39.50 and to ensure interoperability
between the two implementations. Discussions also took place with other institutions interested in

developing Z39.50 clients and servers with the formation of the Z39.50 Implementors Group.

1991

March Reviewed available Z39.50 and corresponding ISO documents.

April Started creating the encoder and decoder of the APDUs into and from ASN.l using the Basic Encoding
Rules.

May Tested internal consistency of the encoder and decoder. Constructed the mapping of use attributes into

LIAS commands.

June Finished testing of the encoder and decoder. Exchanged APDUs with the University of California to

check validity across institutions.

July Started code to map LIAS commands into use attributes and vice versa Started integrating the encoder,
decoder and command mapping code into LIAS as a server. Used drivers to provide the APDUs for

testing.

August Started integrating the encoder, decoder and command mapping code into LIAS as a client. Used drivers

to provide the APDUs for testing.

September Began to investigate running the client and server over TCP/IP.

October Internally tested LIAS as both a server and client.

November Tested our client with e-mailed APDUs from UC.

December UC DLA and UC Berkeley started testing their clients against our server via the Internet. Started testing
our client against UC DLA's and UC Berkeley's servers.

1992

February Reintegrated Z39.50 development work with the continuing development work of LIAS, which by this

time had added keyword capabilities.

March Demonstrated the first full Z39.50 implementation for cross-institutional access to online public access

library catalogs on disparate hardware platforms at the National Net '92 Conference in Washington D.C.

July Enhanced client to have several connections open simultaneously.

Summer Successfully exchanged information with several other institutions, such as RLG, DRA, AT&T.

October Access to RLIN made possible using LIAS with full Z39.50 client features.

1993

January Released EIP (EI Page 1), the Engineering Index available through RLIN, to LIAS users via Z39.50.

Figure 1. Z39.50 Client/Server Development at the Pennsylvania State University.

history of this development effort. The initial
effort at Penn State focused on building a

server to handle incoming requests from the

University of California and integrating a

Z39.50 client into LIAS to search the UC
database. At this time, Z39.50 was evolving
from version 1 to version 2, which compli-
cated the development environment. We
were committed to supporting version 2, al-
though it was not yet fully fleshed out. Even-
tually, the scope of Penn State s project was
expanded to other information systems, in-

eluding a number of abstracting and indexing
databases as well as the library utilities OCLC
and RLG. At Penn State the analysis was a

shared effort by our two senior development
staff, along with a full-time analyst-program-
mer, who also wrote the client-server code.

WHAT IS A Z39.50 CLIENT?

Simply stated, the client (or "origin," in

Z39.50 terminology) is the system that sends
a search request to another system (the
server) that contains the database being
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coder/decoder and the configuration file de-
scribed in the following paragraphs. It is also

important to note that die client has a dual
nature. It sends searches to other databases
and also acts as the server for the local system.
In both cases, it uses a common search engine.
Encoder/Decoder

searched. Basically, the client translates a

users local command into the Z39.50 stan-

dard, encodes this information into a Z39.50
APDU (application protocol data unit) using
the ASN.l Basic Encoding Rules, and ships it
to the server. The means of transmission that
PSU uses is TCP/IP; however, this is not a

requirement of the standard. The abbrevia-
tion "ASN.l" stands for "abstract syntax nota-
tion one" and lays out the basic ground rules
on how to represent data. The server, in turn,
decodes the ASN.l encoded APDU, trans-
lates the request into its native syntax, and
then executes the request. The reverse takes
place when the server sends back the re-

sponse to the client. The client translates be-
tween its native syntax and the Z39.50 proto-
col when sending out requests to the server;
the server translates between the protocol and
its native syntax when it sends a response
back.

The protocol provides a uniform method
for clients to access servers without having to
learn the local commands and features of the
servers and without concern for the hardware
platforms on which those servers run. Be-
cause the client and server communicate

using one common syntax, they do not have to
know the syntaxes specific to every possible
peer.

DEVELOPING THE CLIENT AND
SERVER SIMULTANEOUSLY

Because Penn State was working on a grant to
communicate back and forth with the Univer-
sity of California, there was a need from the
beginning for us to develop both a client and
a server simultaneously. In many ways, the
existing design of LIAS made our client-
server development effort easier. For one

thing, we started offwith a mature OPAC that
was written in such a way that it was easy to
insert new code modules. We did not have to
tear down the existing system, but simply add
to it. However, there is a flip side to this story.
Because LIAS already existed, certain struc-
tures were in place that posed problems that
had to be specially dealt with. For example,
LIAS returns entry lists, which are actually the
indexed elements of records, in response to a

number of commands. This was not readily
replicated in other systems.

Although the client and server are differ-
ent executables, they share many common
routines. For instance, both access the en

The information being transferred between
the client and server is an agreed-upon encod-
ing of data using ASN.l. It is necessary to

translate from ASN.l to the systems native

syntax. To accomplish this, two choices exist:
either use an existing ASN.l compiler, or write
your own. We chose the latter path and wrote
our own encoder/decoder, with the Encoder
handling data on the way to the server and the
Decoder handling data on the way back.

At the point that we began Z39.50 devel-
opment, the existing ASN.l compilers were

somewhat shaky. We wanted to be able to

make rapid changes as the standard and our

work progressed. By writing our own en-

coder/decoder, we had more control over our
development.

Adding Clients and Servers Today
Penn State s development of both the client
and the server basically paralleled the devel-
opment of the standard. Consequently, it

sometimes happened that different clients
and servers had different interpretations of
what certain elements of the standardwere all
about. Most of that is under control now, and
developers would be spared that inconsis-
tency at this time. Additionally, developers
have been most willing to share information
and code.

Configuration File

Penn State uses a configuration file to contain
selected data about each server that the
Z39.50 client accesses. The data includes the
IP address and login, the database name, com-
mands that cannot be executed on that server,
and types of records supported on the server

(full or brief). The client consults this config-
uration file whenever a connection is made to

the server. The configuration file provides
information that will be accommodated when
the Explain Service, proposed for version 3, is
added to the Z39.50 protocol. Explain will
enable a client to find information about par-
ticular servers, such as what access points and
data elements are available.
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Figure 2. Display of Super- and Subscripts on an EIP Record in LIAS.

SPECIFIC DEVELOPMENT ISSUES

Some of the issues that had to be resolved
during the development of the LIAS Z39.50
client are described in this section. They in-
elude mapping commands into use attributes,
handling cases not covered by the standard,
processing diagnostics, integrating new LIAS
features into Z39.50, and connecting to simul-
taneous multiple servers. This is by no means
an exhaustive list, but just a few of many
issues.

Mapping Commands into Attributes
One of the first things we had to do in devel-
oping the LIAS Z39.50 client was to map
LIAS commands into attributes. These attri-
butes may specify, for example, the type of
term or use (subject, name, title, and so on),
its position (first in field, anyposition in field),
its structure (phrase, word, and so on),
whether or not it is truncated, and its com-

pleteness. The client must decide how best to
translate its local commands into these Z39.50
attributes in order to preserve what the com-
mand does and what the user expects it to do;
Z39.50 works by mapping local searches on
the client to attribute combinations, which are
mapped back to local searches by the server.

For example, the primary command that
LIAS uses is a generic command called
SEARCH. This command allows users to si-

multaneously search on all combinations of
author, title, subject, and series. The user does
not have to know or specify what index he or
she is searching on. However, SEARCH re-

quires that the user input the request in exact
word order rather than as keywords. This type
ofmulti-index, word-order-dependent search
is not easily supported in the University of
California or other server environments that
we are dealing with. Therefore, in order for
this generic search to be understood by the
servers, the LIAS Z39.50 client maps it to a

logical OR ofAUTHOR, TITLE, SUBJECT,
SERIES. Furthermore, when a user inputs
the SEARCH command, the LIAS client
checks the configuration file mentioned ear-

lier to see ifa server supports a particular type
ofsearch. The client then sends out the largest
supported subset of the search types. For
instance, the profile for the server called

EIP/Engineering Index Page 1, maintained
by RLG, indicates that it does not support
subject or series searching. If the user enters

a generic search against EIP, the client trans-
lates it to a title only, without bothering to

send the AUTHOR, SUBJECT, or SERIES
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commands. (Although EIP does support au-
thor searching, AUTHOR has been temporar-
ily removed from the generic search that we
send against EIP, since the results returned
from the server have been inconsistent. In-

stead, users are encouraged to search for
authors via the KEYWORD AUTHOR
command.)

In addition, if the user explicitly names the
type of search (for example, uses the com-

mand SUBJECT rather than the generic
SEARCH), and the configuration file indi-
cates that the server does not support that
search, the client does not send the request to
the server, but instead returns an error mes-

sage to the user.

The mapping process is not an exact sci-

ence, and we have not been able to map our
commands 100 percent. For example, even
with more than 200,000 attribute combina-
tions, we could not map our TITLE AS SUB-

JECT command (which searches only
USMARC subfield 6XX$t) into the use attri-

butes, since this type of term is not supported
in the Z39.50 protocol.
Cases Not Covered by Z39.50
The client may also have to determine how to

handle specialized cases not covered by the
standard. For example, when we started test-

ing the LIAS client against RLIN's EIP
database, we retrieved some interesting-look-
ing (or, some might say, nasty-looking) re-

cords. We contacted the people maintaining
the server (RLG) and found that in this
database chemical formulas containing super-
scripts and subscripts are expressed in a for-
mat specific to EIP, that is, a local format, not
the USMARC record syntax. As shown in

figure 2, the superscripts and subscripts are

returned to LIAS as dollar signs. A situation
like this is not covered by the Z39.50 standard.
It could be assumed that it is the servers

responsibility to handle such cases, but there
is no hard and fast rule. The server may decide
to do nothing about a particular problem. In
that case, the client may decide to write spe-
cial code. By the way, we have not yet decided
what to do about this, but we know we may
have to do something, since our users won't
understand a record like this as is.

Processing Diagnostic Records
It may be interesting to discuss how a client
handles diagnostic (error) records returned

by the server. There are two types of diagnos-
tic records: nonsurrogate and surrogate. A

nonsurrogate diagnostic record is one that

applies to an entire search—for example,
when a command is not supported. A surro-

gate diagnostic record is returned when a

single record can't be retrieved. This could

happen in cases where a single record exceeds
maximum-allowable-size specifications.

Each diagnostic record returned by the
server includes a diagnostic condition number
and an optional text field. All current Z39.50
implementors have agreed to use the bib-1
table to translate what the diagnostic condi-
tion number means. According to the table,
for example, a diagnostic condition numberof
9 means "Truncated words are too short." The
server also has the option ofputting additional
information in an unformatted ASCII text

field. For instance, in the previous example
the server may choose to indicate which words
are too short.

To be user friendly, the client must deter-
mine what the diagnostic record means rela-
tive to the user and display it accordingly. For
example, when doing a subject search on a

database with no subject keys, one server re-

turned the nonsurrogate diagnostic record
"Malformed query." While a seasoned devel-
oper may understand such a diagnostic, the
typical untrained user would be left quite
perplexed. There may be additional informa-
tion in the unformatted ASCII text field that

might help the user find out what the server

didn't like about the search, but the server is

what decides whether to include the addi-
tional information field, so it might not be
there. If it is there, the client could display it,
but we haven't yet decided howwe want to do
that.

We decided that the LIAS client should
interpret some of the diagnostic records re-

turned by the servers to make them more

informative to the user. For example, a server
might return the diagnostic condition number
meaning "Unsupported search." LIAS dis-

plays this error message as "Server X does not

support that type of search." This is an at-

tempt to make the user aware that LIAS is not

rejecting the search, but that the remote sys-
tern is rejecting the search. A server might also
return the diagnostic condition number
meaning "Permanent system error." LIAS dis-
plays this as "Server X had a permanent sys-
tern error; please contact LCS." Ifa server has
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a permanent system error in response to a

LIAS command, there may be a bug in the
LIAS client or in the remote server, and Li-

brary Computing Services should look into it.

Integrating New LIAS Features

One of the more interesting aspects ofZ39.50
development at Penn State was the initial lack
of keyword, Boolean, proximity, and trunca-
tion search features in LIAS, since these fea-
tures were typically in place in the servers we

planned to access. All of these features were
scheduled to be implemented at about the
same time that Z39.50 was to be implemented
and released in LIAS. This was both a help
and a hindrance. On the one hand, it was one
less thing to worry about as we initially built
the LIAS client and server; on the other,
Z39.50 development staff had to keep these
features in mind so they could be shoehorned
into the LIAS Z39.50 client and server.

Connecting to Simultaneous
Multiple Servers

One relatively recent development on the cli-
ent side of LIAS is the ability to connect to

multiple servers simultaneously. The initial

development focused on connecting to one

server, the University of California. After this
was successfully implemented, we built on the
code to allow connections to multiple servers

and can now have up to ten connections open
at one time. By the way, ten is an arbitrary
number that can be changed if necessary.

The LIAS client is also designed in such a

way that it is possible to issue a one-shot
search to another serverwhile remaining con-
nected to the current server. For example, a
LIAS user can use the command @EIP to

connect to the RLG server and conduct any
number of searches. Then that same user can

conduct a single search in the LIAS database
by issuing the @PSU command. Meanwhile,
the connection to RLG remains active, al-
though the next command the user specifies
is executed in the local PSU database. This is

particularly helpful when users find journal
titles in the EIP database and want to make a

quick check in LIAS to see if that journal is
available in the local library's collection.

Users are also able to refresh themselves
as to which connections are open by issuing
the command DIL (display libraries). LIAS
displays a complete list of databases that are

currently open for the user requesting the
information.

Having multiple open connections at one
time raises some interesting questions. For
example, should it be possible for the user to
send a single search request to all open con-

nections? From the user's point of view this
would negate the need to switch from one

server to another and repeat the same search.
From the systems point ofview, however, this
would be technically difficult, raising ques-
tions such as how and whether to collate re-

sponses, how to accommodate responses
coming in from servers at different rates, how
to handle duplicates, and so on. Although
there are no firm answers to these questions,
they will need to be discussed before long.

IMPLEMENTATION ISSUES

During the implementation and testing of
Z39.50 in LIAS, considerable time was spent
talking to other developers, debugging each
other's servers, negotiating, and so on. Early
on, for example, our development staff had
"gendemen's agreements" with other devel-
opers, agreeing not to perform certain
searches that could bring the servers to their
knees! Likewise, working with a three-hour
time difference between Pennsylvania and
California, we had to find mutually acceptable
times for testing our clients and servers.

Below, specific problems faced in implement-
ing Z39.50 in LIAS are identified.

Network Delays and Perceived Delays
Early in our testing, the network itself was
often a problem. Response time across the
United States varied greatly, from a couple of
seconds to a half minute or more. Our users
tended to blame the local implementation
rather than the network delays. The upgrad-
ing of the Internet has made this less of a

problem.
The protocol itself also introduces per-

ceived delays. While LIAS retrieves and dis-

plays one record at a time with a resultant

quick response time, Z39.50 retrieves multi-

pie records, with the associated retrieval de-

lays for the whole set before anything is re-

turned to the client and displayed to the user.

User Expectations
After almost two years of design and develop-
ment, perhaps the biggest problem faced in

introducing Z39.50 at Penn State was demon-
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Figure 3. Similarity ofRecords from the Local and Remote Databases.

stratirig to users that something had actually
occurred! To our users, searching the Univer-
sity of California databases was just like
searching the local Penn State database,
which was, incidentally, the goal of the proj-
ect. The users understood that, but still ex-
pected to see something radically different—
why else would we have spent two years on it?
The commands were the same, and, as figure
3 illustrates, the displays were almost the
same. The weaknesses ofLIAS were still there

along with its strengths. The sameness ampli-
fied the problems with attributes and differ-
ences in indexing mentioned earlier. The user
perceives the interface to be the same, and

expects that the indexing, retrieval, and re-

sponse time should also be the same, which
isn't true now and probably never will be.

LIAS users are encouraged to report er-
rors they find in their local catalog via a com-

mand called OOPS. Since the remote

databases look and feel just like LIAS, users
expect to be able to report errors in those
databases as well. However, the data in re-

mote catalogs is not ours to change, nor is
there a vehicle through which a user can re-

quest a change. We must emphasize to users

that although the databases look and feel the
same, there are some very real differences, too.

System stability also becomes an issue in

terms of user expectations. The user may de-

pend on a highly reliable local system. With
the ability to access more and more remote

systems, the likelihood of experiencing down-
time increases—there may be network server
problems, problems with the remote main-

frame, and so on. In any case, this will likely
always be perceived by the user as a local

problem, with the local system apt to be

judged accordingly.
Training and Documentation Issues

Integration ofZ39.50 into LIAS is not an end
unto itself. Before meaningful access is possi-
ble, users must be trained. Training users, and
particularly staff who serve as intermediaries
to Z39.50 databases, will not be an easy task.
The perception that indexing and retrieval is
the same across all servers will be one of the
thorniest issues trainers will face. They will
need to familiarize themselves with the index-
ing and retrieval conventions of the other
database so that they can interpret the search
results for users and have ready answers for
the question "But I can do this in LIAS—why
not here?"
It will also be necessary to help users un-

derstand which commands in the local system
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may be especially effective for accessing re-

mote databases. For example, LIAS has a

command called BRIDGE that takes users

from a specific access point (author, title, sub-
ject, series) in a single record to all other
records containing that same access point.
BRIDGE can be used in local LIAS, and it
also can be used to cross over into a remote
Z39.50 database and reexecute a search with-
out rekeying. Such powerful capabilities have
to be emphasized so the full functionality be-
tween systems can be exploited.

Additionally, Z39.50 only provides the
tools to search within the server databases.

| The burden of instructing users which
databases to search for a given topic will fall
to the trainer librarians. For that matter, how
will the user even know which databases are

available in each server? Short term, we will
address these issues locally. Long term, how-
ever, the Z39.50 Explain Service proposed for
version 3 of the standard will provide answers

to these questions and make trainers' lives a

little easier. Explain will allow the client to
obtain details of the nature of the im-

plementation of a server, to learn which
databases are available for searching, to learn
what attributes sets and diagnostic sets are

used by the server. Penn State also plans to
use local help files and paper documentation
to raise user awareness about Z39.50 andwhat
it can do for them. Now, as we end the devel-
opment phase, the documentation aspect is
beginning.

APPLICATIONS

Penn State has achieved its initial goal, which
was to build a client-server environment to
communicate with the University of Califor-

1 nia. Additionally, we have successfully con

nected to a numberofother servers, including
OCLC, RLG, Data Research Associates
(DRA), AT&T, and Acadia University.

In fall 1992, access to the RLIN database
was provided as our first Z39.50 application.
In January 1993, we increased our Z39.50
access to RLIN databases by making RLIN s

version of EIP accessible to Penn State stu-

dents, faculty, and staff. This is the first fully
publicly accessible use of the Z39.50 protocol
between dissimilar mainframes. Response to
EIP has been very positive. We will of course
continue to make additional OPACs and
databases available in the future; this is very
simple to do with stable servers.

Cataloging opportunities also provide in-

teresting possibilities at Penn State. Once our
client receives a record, to LIAS it is exactly
analogous to a USMARC record. Therefore
the record can be used as cataloging copy or
an acquisitions record and added to our

database ifwe so desire. Although Penn State
is not currently doing this, it does present
ownership questions that will eventually have
to be dealt with as more clients have this

capability.
Currently, implementors are aiming at

handling bibliographic data. However, full
text and images will eventually be accommo-

dated. A mechanism is provided by Z39.50

through which the sharing of bibliographic,
full text, and image data could radically
change the way libraries interact. For years,
we have talked about the librarywithoutwalls,
and this development could certainly be key
to that concept. Fulfilling this, however, will
take more than the writing of code. There are

also major philosophical changes to be consid-
ered in terms ofwhat's yours, what's mine, and
what's ours. That could be the biggest Z39.50
challenge of all. B B
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Special Section: Second Annual
Library Directors' Conference—
Linking Multimedia Digital

» Libraries: The Changing
Infrastructure

Introduction

Barbara L. Scheid

VTLS Inc. held its second annual Library
Directors' Conference on October 4-6,1992,
at Mountain Lake Resort in Mountain Lake,
Virginia. The theme of the conference, "Link-
ing Multimedia Digital Libraries: The Chang-
ing Infrastructure," was an extension of last
year's theme. The conference focused on the
changing infrastructure for information ac-

cess and the emerging technologies required
to support it.

The purpose of the conference was to

bring library directors up to date on network-
ing issues and technological trends. The con-

ference was informal and was attended by
library directors and assistant directors from
public, academic, corporate, and special li-
braries located all over the world. The confer-
ence provided ample opportunity for atten-
dees to networkwith colleagues and recognized
experts in the library and information fields.

The invited speakers discussed topics
ranging from public policy issues to develop-
ing multimediaOPACs. Attendees also partic-
ipated in breakout sessions on the changing
roles of librarians, publishers, and users of
information. These sessions are not summa-

rized in the proceedings.
On the first day of the conference, Robert

C. Heterick, president ofEDUCOM, gave an

overview of the potential values of the Blacks-
burg Electronic Village project. Peter Young,

Barbara L. Scheid is Public Relations Coordina-
tor for VTLS Inc.

director of the National Commission on Li-
braries and Information Services, read and
elaborated on Representative Rick Bouchers
paper, which reviewed current legislation on

NREN and perspectives on home access.

Representative Boucher was unable to attend
because Congress was in session. Vinod
Chachra, president of VTLS Inc., spoke on

developing multimedia OPACs and served as

moderator for the panel discussion. Diana G.

Oblinger, program manager for IBM, demon-
strated how multimedia information access

systems transform the college classroom. Eu-
genie Prime, manager ofCorporate Libraries
for Hewlett-Packard, concluded the first day's
general sessions by addressing the corporate
imperative for virtual libraries.

On the second day of the conference Paul
Evan Peters, director ofthe Coalition for Net-
worked Information, gave an overview of the

evolving network infrastructure and evolving
networked information environment. Walt
Crawford, senior anlayst at The Research Li-
braries Group, Inc., and president of LITA,
talked about future trends in OPAC design
and unified user interfaces. Peter Young and
Frank R. Bridge Jr., president of Frank R.

Bridge Consulting, Inc., served on a panel
with the other speakers that summarized the
conference. The panel discussion was titled

"Creating the Future with the Initiators of

Change." The panel members first reviewed
what they thought was the most pertinent
issue in the information age and then an-

swered questions from the audience. The

panel discussion covered issues ranging from
public policy and privacy to copyright and
equal access.

VTLS chose the guest speakers because
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of their expertise and did not require them
to write formal papers. Summaries of their

presentations, as well as Representative

Bouchers formal paper, are included in the

proceedings. B B

The Blacksburg
Electronic Village: A
Field of Dreams

Robert C. Heterick

For several years visionaries have proposed
that if community networks were built, citi-
zens would quickly assimilate them into their

daily life cycles, and the world of networked
information would explode with a vitality that
would quickly define the information age.
The information transport providers—re-
gional Bell operating companies, local and
interexchange carriers, cable TV and wireless

companies—have generally ignored the vi-
sionaries. They have followed the first law of

wingwalking: never let go what you have hold
ofuntil you have hold ofsomething else. They
have sought something more than vision and
anecdotal evidence to support the notion that
if they build it, the consumerswill, in fact, come.

The Blacksburg Electronic Village was

conceived as a test bed ofthe "field ofdreams"
scenario. A partnership, composedofthe local
municipality, the local university, and a num-

ber of information infrastructure and service

providers, is being assembled to create the

defining experiment. This experiment will be
different than previous trials. Telephone com-
panies (telcos) and regional Bell operating
companies (RBOCs) have, for some time,
been engaged in technology trials—many of
which have as their goal "fiber to the home."
Computer vendors have searched, so far in
vain, for an elusive home market for their

products. Universities have experimented
with access through inclusion of parts of the
local community in the campus network, the
most far-reaching manifestation being the
"freenet" model. Municipal governments

Robert C. Heterick is President of EDUCOM
and formerly Vice-President for Computing and
Information Systems at Virginia Tech, Blacks-

burg.

have generally not been concernedwith issues

of citizen access beyond control issues such as

franchise, rate structure, right of way, and
easement granting. The Blacksburg Elec-
tronic Village was created to focus on citizens
and their access to a rich and robust variety of
electronic information sources.

THE TOWN AND THE UNIVERSITY

I have to say in all fairness that Blacksburg is

an unusual situation. There are approximately
thirty-four thousand individuals in the townof
Blacksburg, which is home to Virginia Poly-
technic and State University (a.k.a. Virginia
Tech). Two-thirds of the population already
have significant experience with the world of
information networks. The university is inter-

ested in the project because more than halfof
its students (eleven thousand) live in the town
of Blacksburg. While the campus already has
an extraordinary communication infrastruc-
ture, the town has averyweak communication
infrastructure. The town would like to see the
economic development and improved quality
of life that a project such as die Electronic

Village promises.
ACCESS, NOT TECHNOLOGY

The Blacksburg Electronic Village is about
access, not technology. We have identified a

number ofoff-the-shelf technologies that will
undergird the experiment. The telephone in-

dustry is well along in planning for a narrow-
band Integrated Services Digital Network
(ISDN). While we mayneed to hedge our bets
that this particular technology provides too

little bandwidth, it is nonetheless sufficient to
start the experiment. Adding conventional an-
alog technologywill provide a low-bandwidth
safety net for users for whom higher band-
width access is prohibitively expensive. Clear-
ly, an end-to-end digital infrastructure will be
superior and offer the maximum opportunity
and clearest migration path to higher
bandwidth and more complex services. The

presence of a digital telephone switch in

Blacksburg could make available a wide range
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of telephone services not now available to
subscribers.

The software platforms envisioned for the
Electronic Village are also off-the-shelf mod-
ules. The major shortcoming of extant soft-
ware that will be used is its lack of integration
into a coherent, easy-to-use package. Integra-
tion efforts will be focused on constructing a

relatively intuitive interface for the user. It is
this interface that users will come to think of
as the Electronic Village.

In designing the Electronic Village we

have been faced with tradeoffs. The most
difficult tradeoffwe have found is thatyou can
make information accessible or you can make
it secure, but you cannot do both. This is a

difficult problem for society to cope with over
the next decade. Many of you sitting in the
audience understand this problem because
you have to consider fair use versus copyright
laws. This tradeoffpermeates the whole com-
puter communications revolution.

THE VILLAGE AS A LEARNING
EXPERIENCE

The overarching issues in the Blacksburg
Electronic Village are political and economic.
It is this set of problems that provides the
testbed for study and whose solutions will
define the measure of success for the project.
We know that there exists the technology to
build the infrastructure. We know that the
software modules exist to form the core of
services. What we don't know are the services
consumers will use; the price elasticity ofvar-
ious services; how services should be priced
and billed (by subscription, measured by ac-
cess, by time, etc.); what represents a minimal
core of services to develop a critical mass of
users; how infrastructure costs can be de-
frayed over time in the current regulatory
environment; the efficacy of multiple infra-
structure providers; the appropriate disper-
sion and pricing ofhigher bandwidth services;
how to organize and manage the effort; and a

host of similar issues.
There is a tendency on the part of observ-

ers, even participants, to oversimplify the

project. The telcos, probably because of their
long history as regulated monopolies, tend to

want to view every issue as a technology prob-
lem. They focus solely on the first cost of

providing services to the exclusion of long-
term market issues. For the village project to
be a success, both consumers and providers

must find cost-price issues amenable. Con-
sumers must willingly acquire services be-
cause of perceived value and providers must
meet profit expectations with the pricing of
their services. However, the pricing needs to
reflect prices of full, nationwide deployment,
not just a small trial as exemplified by the
Blacksburg Electronic Village.

The news media, hooked on the cachet of
an interesting story line, tend to focus on

flashy ideas—fiber to the home being the

predominant one. But fiber to the home will
only make economic sense when regulations,
which are the consequence of the Bell divest-
iture, change. These regulations, which Rep-
resentative Boucher addressed in his paper,
are anticompetitive. They were not intended
to be that way; but they have turned out to be
so. When this political problem is addressed,
not only will the desirability of fiber to the
home be obvious, but the economic viability
will be manifest. For nearly all of the services
currently even contemplated, the bandwidth
of the current copper premises infrastructure,
appropriately utilized, could suffice.

The Town must assume a much more ac-

tivist role in guiding and directing the deploy-
ment of infrastructure within the community.
In the current case of numerous, vertically
integrated infrastructure providers, the Town
experiences continuing and unnecessary dis-

ruptions to its vehicular and pedestrian sys-
terns as these multiple organizations require
permits to interfere with traffic while install-

ing and maintaining their duplicating infra-
structures. The quality of some of these infra-
structures tends to be lower than desirable,
raising further the societal costs.

A NEED TO SIMPLIFY

The university and software developers in

general have a tendency to presume higher
technology literacy on the part of the partici-
pants than seems warranted. We must leam
to find less complex and more robust strate-

gies for integrating the Village software than
heretofore have been typical. This problem
likely extends beyond the domain of software
into the hardware itself. The "standard" per-
sonal computer will he found too complex
(and perhaps too expensive) for some citizens.
We will continue a dialogue with hardware
vendors who have expressed an interest in

developing "information appliances" for the
consumer electronics marketplace.
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A FOCUS ON THE CITIZEN

What sets the village project apart from many
previous trials and testbeds is its focus on

citizen applications and the inclusion of an
entire community in the experiment. Blacks-
burg is a geographically compact area that
includes nearly all of the normal political,
social, and commercial interactions ofthe par-
ticipants. One of the principal measures of
success of the project will be the number of
citizens who elect to participate. Deployment
choices that would limit the number ofpartic-
ipants are extremely poor choices and contra-
vene the global intent of the project. Such
choices might be in the infrastructure, the
user interface, or pricing strategies.

CHOICES, COSTS, FORMATS

We expect to offer a rich variety of choices for
connecting to the village ranging from slow
(9.6 Kbs) analog modems, through ISDN (64
Kbs), to Ethernet (10 Mbs) on campus and in

high-density residential complexes. The cost
of connectivity will reflect a similar variety,
ranging from a $200 modem and a $5 monthly
access fee, through a $20 monthly ISDN line,
to a $20 monthly Ethernet connection on

campus and an as-yet undetermined monthly
fee for an Ethernet connection in apartment
complexes. These pricing issues are com-

pounded by questions ofwhether (or in which
cases) information services pricing should be
bundled in the access fee or charged sepa-
rately in subscription or transaction charges.

Much of the information available in the
village will be available in alternative formats,
but with different time constraints. At least

since the Library of Alexandria we have col-
lected information in the form of artifacts—
books and periodicals. It is now evident that
in the "Information Age" the surrogate of a
collection of artifacts is a poor measure of the

quantity of information available. Access, de-

livery to the users desktop, is the new mea-

sure of the availability of information. Modern
communications networks have made the lo-
cation of information unimportant and shifted
our focus to access.

IN CONCLUSION

The shape eventually assumed by the Village
is difficult to predict. The most successful
services that will emerge are likely not in our

current thinking. If the French experience
with Minitel or the U.S. experience with 900
numbers is instructive, we should expect to
see high popularity ofmultiparticipant games,
various forms of directory services (white and
yellow page equivalents), and discussion

groups ranging from dogs and cats to extrater-
restrials. Given our society's apparent desire
to improve the K-12 education experience, we
would expect that services ranging from com-

munication between parents and teachers to

multimedia learning materials will be found
attractive.

As Mark Twain observed when he first
heard Wagner, "that's better than it sounds."
If the Village only provided alternative for-
mats or more timely access to things we al-

ready had, it would fall far short of both our

aspirations for it and its potential to signifi-
cantly enhance the way we work, learn, and
live. B B

Accessing Multimedia
Information In Virtual
Libraries

Vinod Chachra

In the introduction to his book The Work of
Nations, Robert B. Reich states, "We are liv-

ing through a transformation that will re-

Vinod Chachra is President of VTLS, Inc.

arrange the politics and the economics of the

coming century. There will be no national
products or technologies, no national corpo-
rations, no national industries ... Each
nation's primary assets will be the citizens'
skills and insights. . .."

TRANSFORMATIONS

This is a period of transformations: transfer-
mation from the industrial age to the infer-
mation age; from structured hierarchical
organizations to unstructured, networked or-
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ganizations; and from high tech to high value.
Welcome to the information age. At the peak
of the industrial age fully 65 percent of the
U.S. labor force was employed in industrial
production and less than 4 percent in agricul-
tural production. By the mid-1980s, more

than 50 percent of the U.S. labor force was

involved in nonindustrial, information-re-
lated fields. This number has been growing as

industrial and manufacturing jobs have de-
clined to below 25 percent in the 1990s.

NETWORKED ORGANIZATIONS

In the industrial age we focused on muscle
multiplication, the process of leveraging our
physical capabilities. It was marked by high-
volume production with repetitive tasks.
Structured hierarchical organizations were

best suited to manage this environment. In
the information age we focus on idea multipli-
cation, the process of leveraging intellectual
capabilities. It is marked by creativity and
innovation. The tasks are rarely repetitive.
Structured hierarchical organizations are not
suited for this environment. Knowledge work-
ers need to interact with other individuals
independent of rank or position. Sproull and
Kiesler, in their book Connections: New Ways
of Working in the Networked Organization,
define a networked organization as "one in
which all employees participate fully in the
information life of the organization, indepen-
dent of geographic, organizational or social
location." According to Richard Nolan, com-
bining new technologywith old organizations
always gives disappointing results. Organiza-
tions themselves must change to take advan-
tage of new technologies. Library directors
beware!

PAYING FOR INFORMATION

Pricing and costs are always sensitive issues.
As we complete the transformation from the
industrial age to the information age, we find

increasingly that the cost of the product is
based on its intellectual content and less on its

physical content. Books, CDs, and computer
software are examples of products that fall in
this category. For example, the VTLS soft-
ware you receive on tape has a reproduction
cost of around ten dollars. The several thou-
sand dollars that you pay for the software is
for the intellectual content of the software;
the physical content is indeed very, very small.

Let us carry this concept to the extreme. Im-
agine a situation where the physical content
of the information we buy is down to zero.

This is not an unrealistic situation, for this is

exactly what happens when we copy software
or information off a network. Suddenly, we
have difficulties with this concept. Account-
ants get confused; no shipments are received;
no packages are opened; hardly an audit trail
exists; but the information is transferred, and
a charge is levied. Some have difficulty in

adjusting to this concept. But this is exactly
what we will have to get accustomed to when
we start accessing multimedia information
from virtual libraries (or virtual bookstores)
over national and international networks.

REAL BOOKS ARE NOT DEAD YET

Before we get into the topic ofvirtual libraries
holding virtual books for real borrowers, one
must raise the question of real books. Are real
books really dead? We all know the answer to

the question. Books are not dead—at least not

yet. Your reasons for this conclusion may dif-
fer from mine. And you probably have good
reasons. For me, there are two important rea-
sons why books are not going to die soon.

First, there are so many ofthem around. Even
if no new books were printed, it would take
decades to convert the existing books to elec-
tronic form. Further, it would not make eco-

nomic sense to convert all the books. Second,
and more importantly, in order for the new

media to replace books it must cost like a book
and act like a book. Cost issues are not insur-

mountable. On a unit cost basis, even for a
small number ofbooks (less than twenty-five),
the cost of the electronic media is already
lower than that of the printed book.

Acting like a book is another question. The
reliability of a book is unbeatable. You can

drop a book from five feet and it still shares
its knowledge with you. Try that with your
computer. Books are immune to power fail-
ures or weak batteries. Books are extremely
portable, although some ofthe new electronic
books are getting that way. The density of
information on a printed page still exceeds
that ofelectronic books. Books have a contrast

ratio of 120:1, whereas that for electronic
media is only up to 50:1 (but catching up fast).
Electronic media still have a way to go, but by
all estimates, the technology to completely
surpass all the qualities of the book will be in

place as early as 1995. Whether we will ever
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end our romance with the book is quite
another question.

FOUR NEW VIRTUAL TERMS

Virtual books, virtual libraries, virtual book-
stores, and virtual collections are four more or
less fuzzy terms. The terms are fuzzy because
they all try to label developing concepts that
are not as yet concrete. One would think that
virtual books make up virtual collections
stored in virtual libraries or sold in virtual
bookstores. This is not true. For instance,
virtual libraries don't house virtual books. Vir-
tual bookstores don't sell virtual books—real
stores do. Let us define some of these terms.
Virtual book is a term used for software, por-
table and hand-held hardware, and a data

system all designed to be a physical replace-
ment for a real book. A better term for a

virtual book is an electronic book. It is a real

product with a physical manifestation. A vir-
tual library, on the other hand, is a collection
of indexes (or bibliographic databases) and
the electronic objects (text, sounds, images)
that these indexes point to, both ofwhich can

be retrieved remotely over a network. A vir-
tual bookstore is essentially a virtual library
that sells its digitized electronic objects. Dur-
ing this transformation period, real libraries
and virtual libraries must coexist with patrons'
having access to real books and to electronic
information. It is, therefore, better to think in
terms of both virtual collections (materials
that are accessible) and real collections (ma-
terials that are housed) that are available to

patrons in a given library. A library may sup-
plement its local collection with one or more

virtual collections made available to its pa-
trons. Whereas patrons may have to go to the
library to access the real collection, they can
access a virtual collection not only from the
library, but from the home or office as well.

MULTIMEDIA INFORMATION AND
MULTIMEDIA OPACs

Multimedia refers to the combination of two
or more media—such as sound, images, text,
sound-synchronized images, image-synchro-
nized sound, and full-motion video. Multi-
media products are available in three differ-
ent types of applications—education and
training, consumer electronics, and informa-
tion access (OPACs). Multimedia in con-

sumer electronics is characterized by the fact

that general purpose computers are not used.
There are VCR-like players that provide ac-

cess to sound, images, and text, but they do
not support full-motion video. Multimedia in
education uses computers and additionally
provides access to full-motion video. It also
allows for the creation of hypermedia links
between these multimedia objects. Multimedia
in education is important in that it allows
users to explore and discover as they follow
their curiosity. Through sophisticated Simula-
tion methods, it also allows for learning by role
playing and experimentation. Multimedia
OPACs, on the other hand, use the same

technology as multimedia in education, but
their focus and implementation are differ-
ent. Multimedia OPACs provide access to

distributed multimedia databases over a

network. Thus a multimedia OPAC is a phys-
ical implementation of a virtual multimedia

library.
A FIVE-PART MODEL

The working model of the multimedia OPAC
(or virtual library) consists of five parts: the
display system, the search system, the storage
system, the network, and the marketplace.
The first three parts—the display system, the
search system, and the storage system— need
not be located near one another. Rather, they
can be located anywhere in the nation or the
world—it is the network that ties these three

parts together.
The workstation, also called the scholar's

workstation, consists of a computer system
able to display high-resolution images and

play CD-quality sound, and containing
enough memory, storage, and appropriate in-

terfaces to handle full-motion video. The
workstation has the ability both to display and
to edit the information. Thus it must support
sound editors, text editors, and video editors
and must also have the ability to capture and
store the accessed information locally. More-
over, it must support the creation and main-
tenance of hypermedia links between these
stored objects. The VTLS InfoStation is an

example of such a workstation.
The index defines and provides access to

the virtual collection. It is a system, like the
VTLS system, that allows for the description
and indexing of the multimedia data. A virtual
library may have one or more of these virtual
collections. The index to each collection

points to the location on the network where



Special Section: Second Annual Library Directors' Conference / 245

the multimedia object described in the index
is stored.

The file server can support standard pro-
tocols such as FTP (File Transfer Protocol)
and NFS (Network File System) for accessing
files in large databases. Stored on the file
server are the electronic, digitized objects.
These objects are sometimes called BLOBS
(for Binary Large OBjectS).

The network ties the workstation, the
index, and the file server together into a com-

prehensive system. The network has to be

high speed and reliable; otherwise, the time

required to display the information would be

unacceptable.
The marketplace is the part that deals with

issues such as costing, access control, authen-
tication, copyrights, distribution and redistri-
bution rights, and royalty payments. The mar-
ketplace ultimately defines who has access to

what, when, and at what price. The market-
place has an important role to play in this
model. It defines all the nontechnical issues
related to making a concept like this a reality.
Depending on how well we handle the legal,
financial, management, access security, au-

thentication, billing, and payment issues, we
will either nurture or stifle the usefulness ofa
virtual library.

The operation of the model is very simple.
The user sits in front of a workstation and
issues a search query. The search query is

directed toward a virtual collection that may
be resident anywhere on the network. There
are generally several hits for the specified
query. Some of the hits have multimedia data
associatedwith them. When one of these mul-
timedia items is selected by the user, the mul-
timedia button on the panel lights up. Click-
ing on the button allows multimedia data to

be accessed directly. The workstation soft-
ware reads the information on the index, de-
termines where the BLOB is located, con-
nects to it on the network, and retrieves the
information for the user. The Multimedia
OPAC workstation can play Beethoven's Fifth
Symphony just as easily as it can display the
full text of Hamlet or show your favorite
movie.

Different implementations are possible
for this five-part model. At one extreme lies
the implementation where all five parts reside
on a single machine. In the more general case,
however, the workstation will have access to

several virtual collections (indexes) residing in
different locations. These virtual collections,
in turn, point to a group of BLOBS that may
be located on several computers across the
network.

Let me close by sharing an anonymous
quote with you. 'We must go as far as we can

see, for we will be able to see further when we

get there." Skills and insights are developed
through such a journey. I ■
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Multimedia in the
Classroom

Diana G. Oblinger

Diana Oblinger's presentation focused on

multimedia in the classroom. The conference
attendees learned through Oblinger's demon-
stration how professors use multimedia in

teaching subjects such as French, chemistry,
and American history. She stated that multi-
media is important to libraries because "a lot
of the work that is being done with multi-
media assumes that the library is the central
distribution point, training point, and con-

veyer ofservices. Many involved in the library
community are going to find themselves very
much involved in multimedia."

Oblinger began by illustrating the transi-
tion to multimedia technology over the past
three to four years. She stated that in the past,
chemistry was taught in a text-based mode.
The text for cell division is "not terribly moti-
vating," wbich makes it hard to teach and even
harder to learn. But, beginning a few years
ago, professors using a chemistry graphics
software package could show the students the
cell; how the nucleous begins to disappear;
how the spindle fibers form; and how the
chromatin continues to condense. Better yet,
during the last year, full-motion video has
been added to the course content. Oblinger
demonstrated how by "taking the same piece
of information about cell division, the student
can now watch full motion video that explains
about mitosis and cell division while the stu-
dent watches the mitosis and cell division."
The video can also be stopped at any point so
that the student can examine the cell in dif-

Diana G. Oblinger is Program Manager for IBM
and the Institute for Academic Technology. This
presentation is summarized by Barbara L. Scheid.
The Institute for Academic Technology was set

up in 1989 as a collaboration among all institu-
tions for higher education, not only institutions
like the University of North Carolina at Chapel
Hill, but also community colleges, private col-
leges, and IBM towork in a collaborative environ-
ment to develop the types of learning tools
Oblinger demonstrated at the conference. IBM
pursued this collaboration "because the needs of
higher education are unique, and the only way to
develop the right thing is to work with the people
who have the needs."

ferent processes. This lesson can be kept at
the library for future reference.

Before Oblinger showed the participants
examples of the kinds of courses being taught
using multimedia, she asked them to think
about whether multimedia had an impact on
the instructional effectiveness of each of her

examples. The first example she chose was an

introductory American history course, which,
she said, was a good example because this
course was taken by a large percentage of
students attending college.

Oblinger explained that teaching the
American civil rights movement to an average
nineteen- or twenty-year-old student is hard
because they don't remember it, and they
don't know any of the people who were in-

volved. Using the review, which is a standard
teaching tool, a professor may talk about Mar-
tin Luther King's speech, or to get a better
effect, the professor may have someone else
read the speech. But, as Oblinger demon-
strated, students who have seen Martin Lu-

ther King on the screen giving the speech
himselfwill feel more emotionally involved in
what was happening during the time period.
Consequently, they will retain more of what

they see and hear. Again, the lesson may be

kept in the library and used as a resource tool
for students.

In another example, Oblinger showed how
the professor who teaches chemistry could
use multimedia to teach students the periodic
chart. Instead of copying the periodic chart
and asking students to memorize it, the stu-

dent could see a picture of bismuth and pic-
tures of products that use bismuth. A further

application shows the student the similarities
and differences between chemicals and the
reactions of combining different chemicals
with acid, water, and other things. Oblinger
said, "students will begin to take a tool like this
and explore things ana come back to the class-
room with many questions for the professor."
She indicated that America's higher education
institutions have been criticized for not teach-
ing students to think for themselves. Multi-
media instruction will help students think for
themselves because their dwell time is much
longer. She said students don't want to study
periodic charts, but they do like to experi-
ment, and using multimedia instruction is the
closest thing to experimenting in the labora-

tory. Keeping a laboratory fully stocked and
accessible to the students is very expensive for
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any institution. Access to multimedia
databases for courses such as chemistry will
help cut down on laboratory expenses and,
therefore, pay for the investment.

Oblinger then showed the attendees a les-
son used for medical students. The lesson had
case studies about what to do with a cyanotic
and hypertonic newborn baby, and it ex-

plained and showed what the baby's symp-
toms were. The student was expected to
choose which was the best solution for the
baby's life threatening problems. Oblinger
said, "This multimedia application helps nurs-
ing students build self-confidence because it
builds critical thinking skills. This lesson also
teaches the nursing student without endan-
gering anyone's life."

Teaching methods over the course of ap-
proximately four to five years have gone from
using text to graphics to full-motion video.
Oblinger summarized that multimedia tech-
nology allows the professor to transform the
classroom into a place for lively discussion,
where students take an active role in the learn-
ing process and, therefore, remember more
ofwhat they learn.

In support of her observations that multi-
media instruction provides a better learning
atmosphere for the student, she cited the
conclusion from a Department of Defense
study: "Multimedia is generally more effec-
five and less costly than conventional instruc-
tion." The survey report indicated that educa-
tion results improved 50 percent for college
students and 35 percent for K-12 students
when multimedia instruction was used in-
stead of conventional instruction.

In fact, according to Oblinger, "Studies
taken show that multimedia instruction is
more effective. You can teach more in less
time; the time involved in teaching is about
one-third less; and overall the cost of deliver-
ing instruction is lower than with conventional
instruction."

Oblinger reported that institutions find
multimedia instruction more effective be-
cause the senses get involved during the

learning process. If a professor stands in front
of the classroom and lectures to the students,
they will only retain up to 20 percent ofwhat
they hear. Students who see and hear the
information can retain up to 40 percent of
what they see and hear. But, students who are

actively involved in the learning process will
retain approximately 75 percent of what they

see, hear, and do. She said, "What you find in
multimedia situations is that students are not

merely passive recipients of information."
The interaction between the students,
teacher, and multimedia application lets the
students become active participants in a mul-
timedia learning process.
It is now easy to begin using multimedia

instruction in the classroom, reports Oblinger.
She said the hard thing to know is the subject
matter and, obviously, the faculty already
know the subject matter. The professor must
also knowwhat people typically understand or
do not understand, and this knowledge comes
from classroom teaching experience. Educa-
tors no longer need to know how to program.
"If you can cut, color, count, and paste, you
can do multimedia," said Oblinger.

Multimedia instruction can be used to

teach any subject matter. Oblinger showed
the participants how it was being used to teach
French, chemistry, music, and American his-

tory. She reported that the tools necessary to

produce the demonstration she gave were

simple and affordable for most institutions.

The multimedia lessons were developed using
a system called the Advanced Academic Sys-
tern with Toolbook software from Asymetrix
Corporation. During her demonstration, she
used a computer, an analog source, a laser disk
player, a video overlay board, and a LCD

panel. She reported that the same equipment
would be needed for the classroom.

Oblinger then briefly reviewed other ap-
plications for multimedia technology. She
showed the audience how a science major
accessing a multimedia database could re-

search possible career opportunities at differ-
ent companies. Salary information, a descrip-
tion of jobs available, and information about
the companies could all be found in one

database. A full-motion video of alumni dis-

cussing their experiences working in the sci-

ence field could also be added to the database.
Other applications where multimedia has

proven effective are student records manage-
ment and retrieval systems, class syllabuses
and descriptions, and faculty directories.

Oblinger concluded, 'The first thing I hope
you learned today is that multimedia has
value and promise for higher education and
that we are in the forefront of delivering
those services. The second is that it is easy
to do." ■ ■
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The Virtual Library:
A Corporate Imperative

Eugenie Prime

In her presentation, Eugenie Prime de-
fined the virtual library and reviewed her ob-
servations regarding its evolution and impor-
tance to users of information. She touched
upon both the librarians role as an informa-
tion professional and the technological and
corporate imperative for virtual libraries.

Prime began by citingWebster's definition
of imperative as "unavoidable, necessitous,
obligatory, mandatory, irrevocable, urgent,
and driving." She said, "A time is comingwhen
corporations, in order to survive, will have to
move toward the virtual library because it is

going to come whether they like it or not." She
stated that she has seen her concept of the
virtual library change from hard-wired
desktop delivery to that of the library being
wherever the user is. Again, she cited
Webster's as defining virtual as "existing or

resulting in effect though not in actual fact."
She said, "What gives the virtual library its

significant paradigm shift is not necessarily
the new, dynamically changing technology.
The technology is essentially the enabler. But
the shift is a subtle, but nevertheless dynamic,
shift in the power of the user."

Prime suggested that over the last three to
four years, the requester of information or the
researcher has become the accessor of infor-
mation. Libraries and librarians have long ago
made the paradigm shift from collections and
custodians respectively. She said, "We have
essentially been moving imperceptibly, but no
less inexorably, toward the virtual library, so
that the term virtual library is not so radical
after all."

In the spring of 1992, Time magazine car-
ried an article titled 'The Office Goes Air-
borne." The article related US Air's plans to
offer passengers at their seats the ability not
only to phone their offices but to send and
receive faxes as well. Prime contended that if
the office goes airborne, there is no reason the
library shouldn't go with it. "The library better
go too, or it will go nowhere at all. A virtual

Eugenie Prime is Director of Corporate Librar-
ies, Hewlett-Packard Company. This presenta-
tion is summarized by Barbara L. Seheid.

library is available at any time, in any place,
and to anyone," she said. She stated that this

concept was critical to Hewlett-Packard be-
cause it is essentially an engineering organiza-
tion. The research has shown that, given
engineers' information-seeking behavior, it is
important they be empowered as users. Re-
search on engineers' information-seeking
habits and practices indicated that

The engineers act in a manner which is intended
to minimize loss, not to maximize gain. The loss
to be minimized is the cost in terms of effort,
either physical or psychological, which must be

expended in order to gain access to an informa-
tion channel. 1

Emphasizing the importance ofempower-
ing the user, Prime said the extent of library
use is related inversely to the distance sepa-
rating the user from the library. Engineers
follow a "law of least effort. Users should be
able to determinewhat they receive, how they
receive it, how much they receive, when they
receive it, and where it should be received."
Prime explained that engineers like to solve
their own problems, and they want specific
answers to specific problems immediately.
She said research also shows that accessibility
is the single most important determinant of
use of an information source and that per-
ception of accessibility is influenced by ex-

perience.
Prime reviewed the technological impera-

five, describing how each technological ad-
vance has helped move the virtual library to-
ward reality. (However, for lack of space, and
because the technological imperative was

mentioned earlier in the proceedings, a sum-
mary of her review has not been included
here.)

In addressing user needs, Prime insisted
that new user interface technologies be very
easy to use and be as commonplace as kitchen

appliances. She referred to an article called
"Toward the Domestication of Microelec-
tronics," written by Joel S. Bernbaum, vice-
president of research and development at

Hewlett-Packard, and published in 1985 in

Communications of the ACM. In the article
Bernbaum discussed the pervasiveness of the
computer, noting that as technology becomes
pervasive, you are more aware of its absence
than its presence. Prime used electricity as a

good example of a technology that had be-
come pervasive, in that we do not even think
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about it until we don't have it. Bernbaum also
stated that technology should be mobile and
miniaturized.

Prime believes that voice input and output
will make significant contributions to the vir-
tual library because the computer of the fu-
ture should be used without a keyboard. She
said, "We are going into the twenty-first cen-
tury with an artifact from the nineteenth cen-

tury, the keyboard, whose only present claim
to fame is its ability to cause carpal tunnel
syndrome. And the mouse is not much better;
it causes tennis elbow." She said we have to

get back to what comes naturally, and using
ones senses is natural. She said she looks
forward to a time when she has her choice of
interfaces, such as light pens, touch-sensitive
screens, and voice-operated computers. She
said she heard Mark Weiser from Xerox Pare
talk about information appliances. He told the
audience that the time will come when we can
go down to the corner store and pick up a

"six-pack ofcomputer" the same way we pick
up a six-pack of beer.

Another area Prime touched on was

human interface technologies, which are

technologies that substantially improve the
human-machine interface. She asserted that

library professionals could make a definite
contribution to this area of technology be-
cause they have been in the middle of the
request-and-access-information process and
know what patrons need. She insisted that
computers cannot be considered truly user-

friendly until one can go to K-Mart, pick one
up, bring it home, plug it in, and start to use

it. "That is what I do with my telephone and
that is what must happen to the computer,"
Prime commented.

Prime observed that human interface

technologies, or appliances, as some people
call them, need drastic changes. She said peo-
pie need intelligent interfaces that are more

natural than what are now available. People
need appliances that permit them to express
their needs and formats. She reported that
there is an area of emerging engineering
called Biocomputing. Biocomputing holds
much of the promise that artificial intelli-
gence has lost. She said, "Biocomputing
seems to be a combination of neuroscience,
cognitives, psychology information science,
information engineering, and electronics."
This science is devoted to computers that

acquire knowledge through learning but do

not require programs. In essence, Bio-
computing is a paradigm shift because it is

patterned after the functional paradigm of
living/learning systems. Prime challenged li-
brarians to get involved in this technology. She
said this is where librarians have a pivotal role
to assume because they have long been in-
volved in user training. She said, "We know as

librarians that there has always been a high
rate of recidivism because using the system is
not as intuitive as we would like."

Another area of change is in the informa-
tion itself. Prime said societies have placed
barriers to information that are purely artifi-
cial. She said, "Somehow in the library world
we have only felt comfortable dealing with
information that originally came on an 8 1/2-

by-11-inch sheet ofpaper. This has to change;
information should be boundaryless." Access-
ing information should take only one step. It
must be decided, however, how to store,
index, and copyright information before it can
be sent over networks.

Prime stated that time consumption has
become a critical management and strategic
parameter for corporations. "Corporations
are becoming horizontal, moving decision
making down," she noted. Organizations now
have self-managed and self-directed teams in

which each member of the team is empow-
ered. The latest trend, like Total Quality Man-
agement, is the learning organization. Or-
ganizations whose employees can access

information before their competition will
come out ahead. Timely information is critical
to the success of this type of organization and
has driven organizations to make information
more readily available to its employees. Prime
said that Stan Davis' phrase "Time is money"
is now giving way to "Money is time," where
time has become the key resource and money
the way to measure whether we are receiving
its full value.2 In order to maintain a compet-
itive edge, information must be delivered
under the just-in-time concept so that organi-
zations can learn more quickly than their com-
petitors. The "just-in-time" philosophy has as

its goal maintaining just enough material, in
the right place, at just the right time, to make

just the right amount of product. Prime ar-

gues that librarians discovered the just-in-
time concept long ago but just did not know
it. She stated that the library philosophy of
delivering information has always been the

right or relevant information, in the right



250 Information Technology and Libraries / June 1993

amount, in the right format, to the right indi-
vidual, and at the right time.

Prime concluded by stating that she did
not think the virtual library would happen
overnight, in that we have still too great a

romance with the printed page. She doesn't
believe the traditional library will end one day
and the virtual library will begin the next.

"Our challenge is that there is no cutoff date.
We have the challenge ofstealing second base
with half a foot on first," she said.

In order to manage the transition, the li-

brary profession must be organized and have
an articulate plan for implementing a true

virtual library. She said librarians must recruit
buyers of their ideas so that theywill be spon-
sored and funded. "Everyone knows the value
of information until they are asked to pay for
it," she noted. She maintained that this is a

time like no other time for librarians, and the
profession as awhole must be flexible, nimble,
and prepared to take advantage of every op-

portunity that arises. She believes the

challenge will continue to be accessibility and

delivery and that librarians need to find them-
selves on the right teams in order to stay in the
forefront. She concluded by quoting Stan
Davis: "The onlyway organization leaders can
get there from here is to lead from a place in
time that assumes you are already there and
that it is determined even though it hasn't

happened yet."3 "That," she added, "is our

challenge. But that, I believe, is also our hope."
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The Changing
Infrastructure for
Information Distribution

Paul Evan Peters

In this brief talk I will define four moving
targets that the industry is tracking, present
some background for the evolving network
infrastructure, discuss three opportunities
and challenges that I believe are arising from
the evolving networked information environ-
ment, and offer a few strategies for making
progress in this area.

I believe that most all of us are now finally
looking and perhaps moving in the same di-
rection, and that more and more of us are

encountering the turbulence at the barrier
between a knowledge creation, distribution,
and utilization system that is based predomi-
nantly upon print media and one that is based
as much on network media.

My goal in this talk is to provide a frame of
reference that will be helpful to those who

Paul Evan Peters is Executive Director, Coalition
for Networked Information.

want to get beyond that barrier as soon and as

effectively as possible.
MOVING TARGETS THAT THE

INDUSTRY IS TRACKING

The major target we had in 1980s was plan-
ning, installing, and operating integrated li-

brary information systems. In the 1990s
we need to be tracking at least three other

targets.
The first target is networks. We can no

longer plan systems tacitly assuming that we
will be able to hook them to networks at some
later date. We need to be giving a lot more
attention at a much earlier time to our net-

working capabilities and strategies. We also
need to be procuring and updating our

systems to meet the requirements of net-
works that broaden access to and build sup-
port for those systems and the services that

they enable.
The second target is the delivery of infor-

mation, not just access to information. This is

the target that has caught most librarians off
guard. We never really got much credit for

modernizing access to information, because
patrons want access to actual information, not
just to information about information. We
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need to press forward as soon as possible to
link our modem access systems to modern
delivery systems.

The third moving target, which we will be
hearing more and more about as the 1990s
wear on, is new types of networked informa-
tion resources and services. I believe that li-
brarians already have quite a lot ofexperience
dealing with changes in information formats,
as our assimilation of microforms and video-
cassette tapes and many other forms of infor-
mation amply demonstrates. We are now

being called upon to assimilate networked
information, and we will soon be called upon
to assimilate multimedia and other high-per-
formance networked information resources

and services.

THE EVOLVING NETWORK
INFRASTRUCTURE

The first thing to understand and appreciate
is that in networking, practice is ahead of

policy. Networking is now being used to solve
problems that, for the most part, were never

imagined by the designers and builders of
networks. Private, bypass networks have

pushed networking technology and net-

worked applications beyond the public offer-
ings of the Bell operating companies, be they
regional or local. This push has come from
data communications, research, education,
and commercial enterprises around the
world, which have generally used private, by-
pass networks built on top ofpubliclyavailable
telecommunications circuits to engineer ef-
fective and affordable data communication
networks.

The Internet is the premier example of
such a private, bypass network in the research
and education community. It has evolved
since the mid-1970s to become both an oper-
ating entity and a testbed for the networking
technologies and applications of people in-

volved in research and education in well over

fifty countries. It is the network in which the
critical mass ofpeople, resources, and perfor-
mance that characterizes the "information so-

ciety" has occurred for the first time in human
history. It and other networking initiatives that
are related to it (initiatives like the Blacksburg
Electronic Village, the Big Sky Telegraph in

Montana, and Freenet) are delivering real
value to their communities on a daily basis and
also generating lessons for the evolution of

public telecommunication networks.

The second point is that the most import-
ant thing being networked is people and not

computers. Networks are no longer conceived
ofas just computational matrices, they are also
being conceived of as communication media.
The National Research and Education Net-
work (NREN) provisions of the High-Perfor-
mance Computing and Communications Act
of 1991 (PL102-194) make this very clear, and
there are versions of the NREN story in nu-

merous other countries around the world. It
is encouraging to note that the word library
appears twenty-four times in PL102-194; the
word publisher appears only twice, but I am
pleased that it appears at all! The public policy
process that has brought us to this new con-

ception ofnetworks has been a fascinating one
and it is far from over. It is a process that is

being driven by a number of basic public
interests.

I believe that the public policy constitu-

ency that has been the most active and sue-

cessful to date is the one that conceives of the
NREN as a way for increasing the returns on

governmental investments in research and
education activities by improving the quality
of those activities and the productivity ofpeo-
pie involved in those activities. Governments
at all levels in the United States are the major
funders of research and education ofall types;
therefore, this constituency has made the

powerful and persuasive argument that it is
good public policy to act to increase the re-

turns on those investments by building the
NREN.

I also believe that the vision of this public
policy constituency, no matter how compel-
ling and successful it has been to date, does
not exhaust the national interest in network-

ing. A second public policy constituency con-
ceives of the national interest in networking
to be one of providing a foundation for a

post-industrial economy; a third constituency
conceives of the national interest in network-

ing to be one of creating a retail paradise for
"couch potatoes"; and a fourth constituency
conceives of the national interest in network-

ing to be one of facilitating the emergence of
a new social order. These other policy constit-
uencies were activated and energized by the
NREN public policy process. They represent
important points of view that will continue to

be brought to bear not only on the NREN but,
perhaps even more strongly, on the broader

public policy process by which the public
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telecommunications network will evolve into

the national information infrastructure.

THE EVOLVING NETWORKED
INFORMATION ENVIRONMENT

Experience with the Internet indicates that
the evolving network infrastructure is being
used to frame and address three major oppor-
tunities and challenges for how knowledge is

created, distributed, and utilized in society.
The first opportunity and challenge is

modernization, the process by which net-

works are being used to re-solve problems for
which we already have solutions but for which
networks offer superior solutions. Clear ex-
amples of types ofmodernization are "projec-
tion," as when we provide access to an online

system to an entirely new user population via
a network, and "substitution," as when we use

electronic mail and file transfer instead paper
mail and facsimile for correspondence and
document exchange. A less clear but ex-

tremely interesting and developing third ex-

ample of modernization is "reorganization,"
as when documents are printed, after being
located in and retrieved from a network
server, at the time they are needed using a

printer and other equipment owned by a user

instead ofbeing printed by a publisher so that
they can be acquired and organized by a library
in anticipation of being needed by a user.

The second opportunity and challenge is

innovation, the process by which the network
is being used to solve problems that we have
always known we have but for which we have
never had workable or affordable solutions. I
believe that the greatest innovative effects of
network infrastructures and networked infor-
mation environments will be felt, at least ini-
tially, in how we search for and retrieve infor-
mation. I believe that we will quite rapidly
move away from using strategies formulated
using Boolean operators to retrieve descrip-
tions of documents and other source materials
from massive databases. Instead, I believe
that we will use very sophisticated, even arti-
ficially intelligent, algorithms that act on our

interests and preferences by getting and stay-
ing in touch with a large number of servers
that provide access to the information that we
routinely or occasionally need. I take comfort
in the fact that such servers (WAIS, for in-
stance) can already be found on the Internet
and that work has already begun on such
algorithms (Knowbots, for instance).

The third, and final, opportunity and

challenge is "transformation," the process by
which the network is being used to solve prob-
lems that we did not know we had because we
were fully occupied with operating our previ-
ous solutions andworrying about our previous
problems. The transformational potential of
networks and networked information is ex-

tremely difficult to frame, let alone to address,
until we are much farther along in realizing
their modernizing and innovating potentials.
Still, I believe that we already have enough
experience with networked information re-

sources and services that are highly interac-
five and that bring graphics, sound, motion,
and color together with text and numbers to

establish that these networked information
environments greatly reenforce the creativity
and problem-solving skills of their users. This
means that suitably prepared and supported
users can accomplish results in many more

areas and in much greater numbers than has
been possible with the knowledge creation,
distribution, and utilization systems that are
based upon the communication media that

predate networks and networked informa-
tion. In general, I believe that the greatest
transformational effects of network infra-
structures and networked information envi-
ronments will be felt, at least initially, in how
well and how widely we mobilize people and
information to bring to bear on problems.

CONCLUSION

I would like to bring my remarks to a close by
first of all encouraging all of you to start

spending much more time thinking about

community development, perhaps even as

much time as you spend thinking about col-
lection development. I believe that our future
rewards and joys will flow to us in direct

proportion to our understanding of the com-

munities that we really serve and the needs
that these communities really have. We sim-

ply cannot do what we need to do in the near-

or long-term future with just a collection de-

velopment policy; we have to go one step
further and begin to articulate how our collec-
tions serve the constituencies that make up
our communities.

Secondly, I need to make you aware of the
rather sobering fact that many of the people
who track the moving targets and the oppor-
tunities and challenges that I have identified
believe that the breakthroughs ahead of us are
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going to occur on the "periphery" rather than
in the "center." This is to say that we will have
to look to unusual places engaged in what may
appear to be risky or even reckless acts to find
what works andwhat does not work in the new
networked information environment. It is

very important that we spend more time cap-
turing and learning from the lessons that

emerge from the periphery that we do dodg-
ing or criticizing those lessons.

Finally, I would like to leave you with the
four-part leadership strategy of Charles
DeGaulle: Never lose the initiative; embrace
the inevitable; stay in with the outs; and never
get between the dog and the lamppost. This
strategy has offered me safe harbor from
many a storm on the sea formed by the con-

fluence of information technology and li-
braries. I hope that it may do the same for

you. ■ ■

The Future Online
Catalog: A Single View
ofMultiple Databases

Walt Crawford

In his presentation, Walt Crawford gave an

overview of present and future trends in
OPAC design, campuswide and remote ac-

cess, the impact of standards, different needs
of different libraries, and new ideas in search-
ing and presentation.

APPARENT TRENDS IN
OPAC DESIGN

According to Crawford, the trends in OPAC

designs are a "mixed bag," but those that seem
reasonably clear when comparing 1991-92

catalogs with those of 1984-85 are as follows:
• A move toward gutter-aligned, labeled

"long" displays.
• Fewer abbreviations and less jargon.
• Less cluttered screens with better use of

white space.
• Growing compliance with Common

Command Language within command-
based systems.

• A strong move away from dual-mode
interfaces (with "expert" command-based and
"new user" menu-based choices) toward sin-

gle-mode interfaces, which are usually com-
mand-based with heavy assistance. According
to Crawford, "users using novice systems stay
novice users,. .. but users using command-
driven systems tend to use the system to its

capacity."

Walt Crawford is President of LITA and Senior

Analyst at The Research Libraries Group, Inc.
This presentation is summarized by Gail Gulbenk-
ian, Senior Information Officer, VTLS Inc.

• More related-record searching.
Some questions regarding OPAC design

that remain unresolved include:
• What type of labels should be used?

What fields should be displayed and in what
order?

• Should a single-interface system be
menu driven or command based?

• How is user control over the interface
assured? Crawford noted a "tendency for
some systems to be very clever in making
things better for users, but the users don't
understand why what they did resulted in

what is on the screen."
• What are the significance and worth of

graphical user interface (GUI) systems?

GOING BEYOND
THE LOCAL CATALOG

Why do libraries need to go beyond the local

catalog? Crawford gives three reasons. First,
libraries cannot buy everything locally. They
need second-level access to the holdings of
hundreds of institutions to maintain library
service "in the face of problematic collection
development decisions." Secondly, libraries
need to provide access for scholars to unique
information such as archival materials, the

history of sound recording, and early printed
books. Thirdly, remote access offers a better

way to handle abstracting and indexing.
Crawford said that the first rule for remote

providers is to be widely accessible. Their

systems must also be "usable on the equip-
ment available now, software available now,

and networks available now." For Crawford,
some of the realities of campuswide and re-

mote access are as follows:
• Few campuses can assure a PC in every

room—some can, but only a few.
• Availability of sophisticated end-user
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computers is much less common than fre-

quently supposed.
• Even where workstations are plentiful,

the range of equipment is incredibly broad;
there is no defacto standard for equipment or
connectivity.

• Most libraries still have mostly dumb
terminals, which they can't afford to replace.

• GUIs and menu-driven interfaces are

slow and irritating ifdone remotely, unless the
heart of the interface is in the client.

Given these realities, Crawford concluded
that "the only reasonable short-term solution
for remote service providers is VT100 emula-
tion as the common denominator." He added,
however, that unfortunately, "VT100 implies
less than you might think," especially over the
Internet where its use is very inefficient.
Crawford's solution? "If efficiency is needed,
VT100 emulation means use of full command
lines, not tabs."

A proponent of command lines, Crawford
believes that "you can prepare aclean, respon-
sive, easy-to-use interface that relies entirely
on the command line." Further, by using com-
mands rather than menus, experienced users

are not disadvantaged and are never slowed
down.

THE IMPACT OF STANDARDS

"Z39.50 is happening right now," said Craw-
ford, but he figures it will take some time to
filter down and become stable and broad-based
enough to handle all system needs. "Within a

few years, we'll see many Z39.50-based sys-
terns, where the entire user interface is in the
client." Crawford reported that Z39.50 is al-
ready moving beyond bibliographic data to

serve as the heart of remote services for
campuswide information systems.

He also told his audience that Unicode is
in place, but unofficially. As Crawford ex-

plained it, Unicode is a two-byte universal
character set that combines every known
printable character set into a single character
set. It will allow effective searching and dis-
play of CJK and other non-Roman material,
which represents a significant amount of in-
formation.

LONG-TERM POSSIBILITIES

Crawford said that Z39.50 makes it feasible to
provide a single view of multiple databases,
and it may well expand to include digitized

images and sound, "although one wonders
about providing such access over remote links
in the next few years." Crawford sees the next

step as "multiple unified views of databases to
meet different preferences and needs" such
as those ofblind users, the physically disabled,
and non-English speakers. Moreover, as

Crawford pointed out, multiple interfaces can
also serve user preferences such as icon-based
interfaces, graphical interfaces, and pure
character systems. "Will future patrons carry
their preferred interface with them on disk-
ette?" Crawford asks. "Conceivable, if some-
what unlikely. Library use is not that central
to most people."

DIFFERENT LIBRARIES,
DIFFERENT NEEDS

Crawford offered a few words about why
there is no ideal online catalog for everyone.
Even though cheaper hardware is "lessening
the power distinction" between small and

large libraries, the needs of different types of
libraries are different he said. For example,
searching techniques should be different for
different sizes and types of databases since
recall may be more important than precision
in one case and vice versa in another.

NEW IDEAS FOR SEARCHING
AND PRESENTATION

Crawford pointed out that fancy search tech-
niques go over the heads of most users. For

example, most users can't use explicit Boolean
searching effectively, he said. People want to
know what is going on in a search, and if they
don't know, it will be hard to sell them on an

OPAC.
Crawford feels more investigation into

search methodology is needed, but he cau-

tions against what be calls "enthusiasts." "Be
aware that assertion isn't proof, and don't dis-
count the expressed needs of the users. It's

incredibly arrogant to assume that what peo-
pie want is irrelevant because we know what

they need," said Crawford.
Presenting a case for conservatism, Craw-

ford also cautioned OPAC designers with
"radical" ideas to heed the opinions of librar-
ians. "Librarians form the first line of expla-
nation and the last line of clarity. Designers
need to work with them, not against
them." ■ B
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Legislative Review on

NREN and Perspectives
on Home Access

Rick Boucher

I am pleased to have been asked again to
address the VTLS Library Directors' Confer-
ence. At the inaugural conference last Sep-
tember, I spoke about the goals and purposes
of the High-Performance Computing Act,
which was then nearing final passage by Con-
gress. As you are all aware, the president
signed the bill into law in December 1991,
and the federal agencies participating in the

High-Performance Computing Program are

now implementing its various components.
I know that the National Research and

Education Network, or NREN, which is au-

thorized by the Act, is ofparticular interest to
this group because of the enormous promise
of high-speed digital communications for im-
proving access to information and for trans-

forming the way libraries function. This morn-
ing, I will review where we are and where we
hope to be going in the process ofestablishing
the NREN, and I will also address the broader
question ofwhat needs to be done to deploy
the worlds most advanced information net-

work for the benefit ofall segments ofsociety.
Just as canals and railroads were the eco-

nomic arteries ofpast centuries and interstate
highways the arteries of this century, the

major channels of commerce in the twenty-
first century will be fiber-optic networks, dig-
ital switches, and associated software trans-

mitting large volumes of data at gigabit
speeds.

The future, ubiquitous network for voice,
video, and data communications of all kinds
will connect homes, schools, and workplaces.
It will constitute an essential ingredient for
our future economic competitiveness andwill
open new worlds of information and services
for all of our citizens.

Using the analogy of the highway system,
the challenge we face is developing the inter-
state highways of the information network
and developing the exit ramps and secondary

Rick Boucher is Representative of the Ninth Dis-

trict, Virginia. This text was read by Peter Young,
Director, National Commission on Library and
Information Services.

roads. These are very different tasks, the ac-

complishment of which will call upon differ-
ent roles and require different means of fi-
nancing on the part of the federal government
and the nations telecommunications industry.

We have taken a major step toward devel-
oping the interstate highways for information
by enacting the High-Performance Comput-
ing Act. It will not be a network in the tradi-
tional sense. It will not be a connection of
lines, wires, and cables. Rather, itwill be a new

generation of high-capacity switches and soft-
ware capable of routing information over

fiber-optic lines built and owned by the pri-
vate sector. The federal roles in creating the
information infrastructure will largely be to

support development ofthe enabling technol-
ogies and to institute regulatory policies to

shape its development.
We will be looking to the private sector to

build the exit ramps, secondaiy roads, and
municipal streets of the network, but federal
policies must be altered to allow that to hap-
pen. I will address that point subsequently,
but first will make some observations about

policy issues associated with NREN develop-
ment.

Following enactment of the legislation,
this spring the Subcommittee on Science

began its oversight activities for implement-
ing the NREN with hearings on the present
management of NSFNet. We started by re-

viewing the administration and operation of
NSFNet, since current practices will strongly
influence evolution of the NREN.

The members of our subcommittee were

frankly impressed with the pace of growth in

NSFNet use and the increasing diversity of its
users. In the past five years, NSFNet has
advanced from serving a few supercomputer
centers in a narrow research mission to serv-

ing millions of scholars and researchers in

scores of industrial labs and in most of the
universities and federal labs. It also connects
thousands of high schools and hundreds of
libraries. Traffic on the NSFNet is growing
at the rate of 11 percent per month. The
hearing also revealed that the federal invest-
ment has leveraged by thirty to one or more

the investment by states, industry, and univer-
sities in developing the network infrastruc-
ture.

One issue we addressed is the treatment of
commercial network providers who use the
NSFNet. There is now a lively competition in
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the private sector for the provision ofnetwork
connections. In this new environment, NSF
will conduct a new competition for manage-
ment of the backbone network. In the new

agreement, various management functions
will be separately awarded as distinct from the

single contract under which the network is
now managed. This approach by NSF, which
is still being formulated, does not satisfy all

potential providers of backbone services. But
it appears to have been developed through
consultation with the commercial network

providers and the regional networks.
A second issue raised at the hearing was

whether N SF should continue to distinguish
between network traffic that has a commer-

cial nature on the one hand and traffic that is

purely for research or educational purposes
on the other. Some witnesses characterized
the NSF policy of acceptable use of the net-

work, under which charges are imposed for
commercial traffic but not for research or

education-related use, as hindering the devel-
opment of appropriate information services
and unnecessarily restraining the volume of
network traffic. NSF stated that is has no

choice but to impose the policy due to restric-
tions of the foundations enabling legislation.

The Subcommittee on Science has taken
legislative action to modify the statute which
NSF has interpreted as requiring the imposi-
tion of the current acceptable use policy. The
modification will give NSF the necessary au-
thority to remove the policy if the agency
determines that removal will tend to improve
the level of network service for research and
education activities. The measure has been
passed by the House and is awaiting action by
the Senate.

The last issue raised at the hearing ad-
dressed management of the NREN. Con-
cerns have arisen that interagency coordina-
tion through the auspices of the Office of
Science and Technology Policy is inadequate
to ensure steady progress toward the NREN.
Management of the NREN is a concept that
brings complexity with no good models. The
constituencies that need to be represented in
the governance of the network include higher
education, federal agencies, industry, states,
and communities. The structure that can
best provide this management was not readily
apparent.

It was evident to the subcommittee that
there are many more questions than answers

about the best way to achieve a successful
transition to the NREN. In crafting the High-
Performance Computing Act, Congress pro-
vided broad authority and a general template
for the High-Performance Computing Pro-

gram. The legislation left open many details
for implementation of the program, with the

expectation that they would be addressed by
the agencies charged with carrying it out.

The legislation does impose a requirement
to spur necessary planning activities. By early
December, OSTP must report to Congress on
topics related to establishment of the NREN.
Among the topics to be addressed in the re-

port are possible funding mechanisms for op-
eration of the network and procedures for

providing commercial services over the net-

work. Also to be addressed are the means of

protecting copyrighted material distributed
over the NREN, and how to ensure the pri-
vacy of users. The network cannot grow
without these policies and protections in

place.
The deadline for this report is fast ap-

proaching and our committee expects the ad-
ministration to give careful consideration to

its preparation. We are expecting more than
short and bureaucratic answers to the ques-
tions that must be addressed in covering the

topics identified. The report should be devel-
oped in a broad, consultative process involv-

ing the many interested communities—as was

the case in the development of the original
report recommending the program five years
ago. I know that efforts have been made by
the various constituencies of the program,
including library groups, to provide their
views on implementation of the NREN. It
remains to be seen whether the Admin-
istration's final plan will incorporate these
views.

I would like to turn now from the interstate

highways of the information network to the
exit ramps and secondary roads, where an

entirely different kind of legislative approach
will be required. The importance ofbeginning
to address this aspect of the national network
is clear when we consider the plans of our
economic competitors.

The Japanese have made a commitment
that by the year 2015, there will be deployed
throughout the nation of Japan fiber-optic
cables into every home and business, school,
and research laboratory in that country. And
they have set aside the financing that is
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necessary in order to accomplish that fiber-
optic deployment.

We call that deployment "deployment over
the last mile," meaning the distance from the
telephone company's last switch to the resi-
dence or business of the end user. And that is
the most expensive part of network deploy-
ment. It is by far the greatest distance in terms
of deployment when all of those various sec-

tors are added together, and the most costly.
I am proposing that we do that in the

United States, not by spending public dollars,
as we have in developing the NREN, but by
giving the private sector sufficient incentive
to deploy the network on its own. Debate has
been underway in Congress on major revi-
sions to the Cable Act of 1984. That legislation
broadly deregulated the television cable in-

dustry. It basically said that no level ofgovern-
ment had the authority to set cable rates. It
also contains some prohibitions that pre-
vented logical competitors from getting into
the business. Those prohibitions are known as

Cross-Ownership Restrictions of the 1984
Cable Act and say that no telephone company
may offer cable service within its telephone
service areas and that no broadcaster may
offer cable service within its broadcast service
area. So that the most logical competitors for
the cable industry are barred by federal law
from getting involved in competition with the
dominant cable provider.

The consequence of that is the industry
operates as a monopoly throughout the coun-
try. We traditionally have sanctioned monop-
olies in those instances where there were

economies of scale that required a single pro-
vider of the service. Electric utilities and tele-
phone companies have been classic examples
of that, but even in those industries today we
are seeing competition. Independent power
producers are generating electricity and cable
companies are starting to offer telephone ser-
vices in some localities across the country.

Yet we have this unnatural monopoly that
is protected and guaranteed by federal law. I
think the time has come to break up that

monopoly. The time has come to give the

telephone industry a fair opportunity to com-
pete and to offer cable television service.

Now, as a side point, let me mention that
there are some consumer benefits that would
flow from that: lower cable television rates;
better cable television service. I have constit-
uents that say that every time it rains their

cable television service goes out, and they say
that often it does not come back on until it
rains again. When they call the cable com-

pany, no one answers, and it takes days to get
the repairs made.

Consumers are complaining about a lack
of programming alternatives. I think if you
have real competition, there would be a vir-
tual explosion ofprogrammingwith the effect
that the number and quality of programs on

all of the packages available in the market
would be superior to what you have today.
This is a way to get cable service out to rural
America.

So there are a number of consumer bene-
fits that would flow from passing legislation.
But the major benefit the country would re-

ceive would be that telephone companies
would then have the financial incentive to

deploy fiber-optic technology over that last
mile and get fiber-optic cables extending into
homes, businesses, schools, and research lab-
oratories throughout the countrywithin avery
short period of time.

How soon would it happen? In testifying
on this bill about two years ago, Bell Atlantic,
which is one the more forward-looking of the
telephone companies in the country, indi-
cated that if all they could provide over the

telephone lines was what they call "plain old

telephone service," or POTS, it would proba-
bly take forty years to get fiber-optics de-

ployed over the last mile universallywithin the
United States. But if they had the power to
offer cable TV service, they could accomplish
that deployment within about half the time,
or twenty years.

Now, twenty years from todaywould allow
us to beat the Japanese by about five years.
We could get fiber-optics deployed into re-

search laboratories, homes, and businesses
across this country by about the year 2010.
And that would give businesses in the United
States access to high-speed data transmission

capabilities at gigabit speed before it happens
in Japan. That would be very important for us
to do, and we could do it without spending a

penny of public money simply by taking the
brakes off the telephone industry today. So I
am a strong advocate ofdoing that, and we are
working daily in Congress to get that accom-
plished.

Much of the excitement associated with

development of the modern national infor-
mation network is the discovery of new and
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unanticipated uses for it. Major new technol-

ogies have often transcended the initial expec-
tations held out for them. In his book Perspec-
tives on Technology, Stanford economics

professor Nathan Rosenberg reminds us that,
"railroads were originally thought of as essen-
tiallv feeders to canals and other forms of
water transportation."

Many experiments are now under way to
discover how to use the national network. This
is certainly the case for activities supported
under the High-Performance Computing
Program. And we have just heard from Bob
Heterick about an example from myown con-

gressional district which I have followed with
great interest. I think the Blaeksburg Elec

tronic Village may serve as a model for the
information community of the twenty-first
century.

The national network is an enabling tech-

nology that will unleash the creative energies
of all segments of society. We must seek poli-
cies that will facilitate collaboration between

public and private sectors for creation of the
worlds most advanced information network.

The expertise represented by the library
community will be needed to assist in this

undertaking. I appreciate having had this op-
portunitv to speak to you and encourage you
to make your views known to the Subcommit-
tee on Science as we strive to put the national
network in place. • B
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Creating the Future with
the Initiators of Change:
A Panel Discussion with
Frank Bridge, Walt
Crawford, Bob Heterick,
and Peter Young,
Moderated by Vinod
Chachra

Summarized by Barbara L. Scheid

The following is a summary ofwhat the panel
members view as the most pressing
challenges facing the information and library
professions today. After the discussions the
session was opened for questions from the

participants to the panel members. Some of
the questions were addressed by more than
one panel member.

Bob Heterick s primary concern is for the
remote, poor, underfunded public libraries.
He stated that their problems extend well

beyond access to the network. Specific to

their access to the NREN, Heterick re-

ported, "The NREN is not directed towards
becoming a national information infrastruc-
ture, which is what is required to bring the
information infrastructure to small com-
munities."

Heterick argued that more efforts like the

Blacksburg Electronic Village are needed in
order to bring the importance ofNREN to the
attention of the legislature. Heterick reported
that statistics show that approximately 300
universities leverage the federal investment
for network technology by a factor between
30 and 100. To date, state legislatures have
been absent from this network. "In order to

bring the network to rural and/or small com-
munities, and the whole world for that matter,
we need to leverage state and local invest-
ments. In order to do this we need to keep
government officials informed," said
Heterick.

Peter Young reported that in the 1970s and
1980s we were concerned about automating
the functions in the library. The library appli-
cation of the software developed by compa-
nies like VTLS is proof that libraries and li-
brarians have long been able to handle the

technology and use it effectively. The crises,

challenges, and opportunities the network

will bring and how and where librarians will
get the skills and education necessary to han-
die the new information resources and ser-

vices are issues which concern Young.
Young stated that what "bothered" him

was that the library profession, which he had
been in for twenty-five years, is not struggling
to get to the next step, but is primarily worry-
ing about how it lost the opportunity for ad-
vancing the institution. The fact that librarians
are now being urged to become more involed
in the political atmosphere at both the na-

tional and regional levels is encouraging to

Young. He recommended this political in-
volvement come in the form ofnetworking at
technical and human resource levels.

The issue that concerns Walt Crawford is
the tendency for people to accept one solution
to very complex problems where many solu-
tions are possible. He stated that there are no

simple answers because there are no simple
questions. He believes libraries must be able
to continue to provide traditional services
while they investigate future services.

Frank Bridge cited his research showing
that 92 percent of the systems installed in

1991 were in libraries with between one and
four terminals. The typical users of these sys-
terns are small school and public libraries,
stated Bridge. The majority of the librarians
that run these libraries are nondegreed librar-
ians and may not even have a bachelors de-

gree. In general, these people are over-

whelmed by automation and know little about
connecting to the NREN. He stated that a

large knowledge gap exists between the "in-
formation haves and the information have
nots." His main concern is educating school
and public librarians about automation and
the NREN.

Question to Peter Young: We heard eadier

from Frank Bridge andfrom Paul Peters that
we must work closely with the state and local

governments in orderto get oursmall commu-
nittj libraries hooked to the NREN. Ifthe state
and local governments are not aware of the
advantages of accessing the NREN, why will
they expendfunds to support it? What initio-
tive is the federal government taking to edu-
cate the state and local governments?

The NREN legislation passed in Decern-

ber 1991 has a commitment in it to the re-

search and education communities. The leg-
islation does not address the economic, social,
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cultural, or equity issues we face at the local
levels. Referring back to Representative
Bouchers paper, Young noted that Congress
is saddled with reducing the national debt.
Therefore, support for the network at the
state and local levels has been left up to the
private sector. The good news reported by
Young is that by investing in research and
education projects the federal government is
by default providing the backbone of the in-
frastructure for the network.

In envisioning the NREN we must decide
what we want the network to do for our com-
munities and what communities we serve. Al-
lowing school children access to the entire
database at the Library of Congress is an

intriguing and common model of how local
libraries would use the NREN. Although
Young said he also had expected this model,
he has lived it and does not recommend it.

Young argued that we need an agenda that
formulates a national plan which addresses
national, state and local needs for building a

digital network over the next two decades.
Where will the money come from which will
amplify the federal investment? He suggests

we consider shifting some of the national de-
fense funds to this cause. This is a necessary
transfer because national security issues are

much more local than they have been in the
last forty years. The investment to be made
should certainly be made in the technical in-
frastructure, but more importantlywe need to
invest in the human resources coming out of
our schools and universities, stated Young.
These people are the future employees at our
companies that must be competitive in the
international arena. He said he was encour-

aged that the Congress had begun to address
the legislative issues and was hopeful that
future administrations would provide the nec-
essary investment in human resources.

Question for Walt Crawford: How can the

library deal effectively with electronic full
text?

The models are really not in place for
effective integration of full-text sources, re-

plied Crawford. Based on what he has seen so

far, "effective" is the key word. He said that

scrolling endless lines of ASCII text is not

going to serve the future patron very well. He
also believes that printing a document at three
cents a page is not very useful to the majority
ofpatrons. Setting aside research and possibly
chemistry libraries, the majority of materials
patrons want access to can be found in their
libraries, he said. He believes the current

searching and retrieval methods are satisfac-

tory for a large majority of users for the im-

mediate future.

FoUowup question to Walt Crawford: Can we

print ASCII textfiles to disk and then use the

information for current or future research
projects?

Crawford believes that while this is possi-
ble and one of the better solutions, this use

still is not the norm.

Question to Bob Heterick: Is there a way to

reduce line charges so that branch libraries
can participate in consortia where there is one
computer that serves six main libraries that

may also have several branch libraries?
Heterick reported there is no short-term

solution to this problem. It is a well-known
fact that it is cheaper to call intrastate than it
is to call interstate. Both FCC regulations and
the lack of competition within the "lattice"
need to be examined. Heterick observed an
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anomoly in that ifwe base the communication
network structure on the idea of a voice tele-
phone call, then it would be "prohibitively"
expensive to carry data and video across these
lines. But ifwe base the cost of telephony and
the telephone company's existing infrastruc-
ture on the cost of video, then the telephone
call becomes free. He said, "We have a very
artificial pricing system that has no basis in
bandwidth requirement and is propped up by
state and federal regulations." We must begin
to educate the people at state and national
levels who work with the legislation that
adopts the regulations regarding communica-
tion systems.

Question to Bob Heterick: Frank Bridge
talked about the knowledge gap. Do you think
ideas such as the Blacksburg Electronic Vil-
lage will create a chasm between communities
like Blacksburg, Virginia, that will have the

knowledge and the access and communities
like Princeton, Kentucky, that will not?

Heterick said the question was not easily
answered. Inhibiting one community from
the network will not help the other communi-
ties with no access. The reality is that there
will always be some information-rich commu-
nities and some information-poor communi-
ties. This issue is one out ofmany social issues
that we spend "three-quarters ofour domestic
budget researching and addressing." Heterick
was glad to report that "at least network issues
are more affordable to address than other
social issues."

Walt Crawford added that the real empha-
sis coming from the passage ofthe NREN bill
is that the information-rich get richer. It is
true that preventing access to the NREN will
not help anyone. Crawford said, "It only be-
comes a social disaster if the money gets si-

phoned away from poorer libraries that need
the money in order to provide basic services."
Crawford was quick to say that he did not see

this happening, only that itshould not happen.
Peter Young summarized that if we lever

age the federal investment of the NREN by
investing at the local level in experiments such
as the Blacksburg Electronic Village, presum-
ably we will be able to identify models and
build upon our successes. Young believes that
the NREN is not meant to better what we are

currently doing. He agreed with Paul Peters'
statement that the NREN will change the
nature of communication between individu-
als. He reiterated Peters' point that at this
level, NREN is not about the benefits it af-
fords the citizens of Blacksburg, but about the
communities that are going to be formed. He
said what has begun to happen because of
Internet and the NREN "is a loosening of the
glue" that has been holding very traditional
organizational structures together for dec-
ades. The traditional academic structure at

our universities will begin to change when
individuals from one college become inter-

ested in the information and projects happen-
ing at another college. The NREN will begin
to open communication between all types of
citizens so all types of communities will be
created.

Heterick added to the complexity of this
issue by reporting on the funding traditions in
the state ofVirginia. Since 1985, Virginia state
funding has increased approximately 40 per-
cent for libraries, 50 percent for higher edu-
cation, 60 percent for K-12 education, 206
percent for Medicare and Medicaid, and 162

percent for prison facilities. Based on these

figures, it is evident that any funding for pub-
lie good will be under "extreme" budget pres-
sures over the next two decades. Heterick
believes that libraries will not be funded and
the network infrastructure at the local level
will not be funded by the federal or state

governments. "The strategy must be that we
take a fair piece of our income and devote it
to trying to be a close follower ofsome ofthese
activities." Unfortunately, "we have to be re-

alistic and decide that we have to reduce cur-
rent services which we all know are already
too low," said Heterick. ■ ■
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Tutorials

Simple and Inexpensive
CD-ROM Networking:
A Step-by-Step Approach
Mark Cain

Many librarians, especially those at smaller
institutions, are intimidated by the prospect
of installing a CD-ROM network. Networks
are reputed to cost too much and to require
someone on staff with considerable technical
expertise to install one. Yet establishing a

small network for CD-ROM access need not
be a daunting task. The purpose of this article
is to describe a low-cost, upgradable network-
ing solution and then take the reader step-by-
step through the installation process. The ap-
proach to the topic is elementary. No special
technical knowledge or skill is assumed.

For purposes of illustration, this tutorial
assumes the following situation: the library
has three IBM-compatible microcomputers,
each with its own CD-ROM drive and each
running a different product. These three
computers will be networked, allowing library
users the ability to search any of the three
databases from any of the three machines.
Simultaneous searching of a single CD-ROM
product will also be possible.
STEP ONE: TAKE AN INVENTORY

OF ASSETS

If the library has a single CD-ROM product,
there is probably at least one staff member
who has a basic knowledge of the search soft-
ware and of DOS. (A DOS-based network is
assumed, since most library CD-ROM prod-
ucts run on IBM compatibles.) Such an indi-
vidual is the logical candidate for installing
and maintaining the network.

More than likely, the library has several
CD-ROM products, or its staff would not be
considering a network in the first place. If the
library has at least two microcomputers and

Mark Cain is Information Technologies Librar-
ian, Xavier University, Cincinnati, Ohio.

one CD-ROM drive, it may not actually have
to buy any equipment, except the few adapter
boards thatwill have to be installed in the back
of the microcomputers.

STEP TWO: LEARN ABOUT THE
COMPONENTS OF A NETWORK

What is a PC network? In its simplest form, it
consists of microcomputers, cables, and an

adapter board (also called an adapter or

adapter card) in each machine to which the
cables are attached. Together these form the
data highway of the network, the physical
medium that allows information to pass from
one machine to another. Some of the comput-
ers hooked together are workstations. One (or
more of them) is a server, providing access to

network devices (printers, CD-ROM drives,
hard disks, and so on) and/or software. Finally,
there is the network operating system (NOS);
the NOS allows all the components to work

together.
In a CD-ROM network, the server pro-

vides the workstations on the network with
access to one or more CD-ROM drives. These
drives are physically attached to the server,

but the workstations can access them as if the
drives were directly and physically attached to
each of them as well.

STEP THREE: SELECT A
NETWORKING SOLUTION

For a simple network, Artisoft's LANtastic is

a good choice. LANtastic 4.1 cost only $99 per
network at the time of writing. (Version 5.0
has just been released.) If the adapter boards
are bought from Artisoft as well, a network
may be installed for about $350 (list) per
workstation. With the usual discount from a

computer dealer, this hypothetical three-sta-
tion network will cost less than $1,000. Adapt-
ers may be purchased from a source other
than Artisoft, but then LANtastic's price
increases to $99 per node. Even with the

higher software cost, a better overall price
may be obtained if adapters are bought from
a third party, though the neophyte may like
the security of buying hardware and software
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Figure 1. Cabling Configuration.
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from the same vendor. LANtastic has built-in
support for CD-ROM drives, while, as of this
writing, other CD-ROM networking solutions
require the purchase of network software
(such as Novell NetWare) and a separate CD-
ROM management program such as OPTI-
NET or CD-Connection. In addition, the
LANtastic software does not require a dedi-
cated server; one or more workstations can

perform double duty as servers. At least ini-
daily, the library will not have to invest in
additional equipment. Every machine on the
network that has a CD-ROM drive may be
configured as a server, though this is not the
most efficient network architecture.
In choosing adapter boards, look for prod-

ucts that are Novell compatible, so that if the
library migrates from LANtastic to the popu-
lar Novell NOS, the same adapters can be
used. For simplicity's sake, the boards used in
the present example will be Ethernet boards,
using coaxial cable (as opposed to twisted
pair/lOBaseT).

STEP FOUR: INSTALL THE
ADAPTER BOARDS

Some people are intimidated by the thought
of opening up a microcomputer and working
on its internals. As long as computer and mon-
itor do not share the same box (as they do with
the Macintosh Plus, SE, and Classic series),
there is nothing dangerous or subtle about the
operation. Make sure the computer is un-

plugged before it is opened. Removing a few
screws in the back is usually all that is neces-
sary. The cover will then either slide or lift off.
With the top off, several empty slots near

the back ofthe machine should be visible. The
adapter card should be installed in the small-
est slot into which the board will fit. Behind
each slot is a silvery metal plate held in place
hy a screw and covering an opening in the

back of the computer. Remove the screw and
the plate. Take the adapter board, and insert
it in the slot. There will be some resistance,
but gentle pressure and a slight rocking mo-

tion will work it into place. Once the board is

firmly seated in the slot, the screw can be used
to secure it to the computer, and the casing
can be reattached.

The computer generally knows how to find
the newly installed adapter board. Some-
times, though, the address of the board (called
the I/O address, or input/output address,
which is preset at the factory) can conflictwith
some other peripheral that has been installed
in the computer. The I/O address on most
boards can be changed if necessary; the man-

ual that comes with the board will provide
instructions.

There are one or two other things that
could go wrong, like having an interrupt
(IRQ) conflict or a nonstandard bus in the PC,
but usually this will not happen. As a general
rule, maintain the factory-set defaults.

Change them only if a problem occurs.

STEP FIVE:
ATTACH THE CABLING

How the cabling is attached depends upon the
type of topology, or system architecture, se-
lected for the network. The present example
employs the simplest: a bus topology. With
this architecture, one machine is daisy-
chained to the next. With each adapter comes
a small T-shaped piece of hardware, called a

T-connector. This attaches to the interface of
the card, splitting the signal, allowing two

cables to be plugged into the adapter card,
one coming from the previous microcom-

puter, the other going to the next computer
on the chain. Graphically, the configuration
resembles the illustration in figure 1.

At each endof the chain, a terminator must
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be attached. This is a small metal cap that fits
on the unused side of the T-connector.

STEP SIX: INSTALL AND TEST
THE SOFTWARE

This step has four parts. First, software must

be installed to allow the computer to recog-
nize the new adapter card and transmit and
receive data through it. This software is called
the low-level driver. Second, the card must be
configured to work with the NOS, in the pres-
ent instance the LANtastic NOS. This is ac-

complished with a high-level driver. Third,
the NOS must be installed and configured.
Finally, each machine must be designated ei-
ther a server or a workstation.

A LANtastic installation combines all four
into a single process so transparent that the
user is not even aware he or she is accomp-
lishing them. For installation, the LANtastic
software diskette is placed in the A drive. The
individual performing the installation then

types:

a:

install

The software guides the user through the
installation process. It will ask for a unique
name to assign to each machine.

After the machine is named, a screen of

options comes up. Only one critical choice
must be made at this point: Will this machine
be a server or a workstation? Remember that
a server will provide access to a CD-ROM
drive, so if this machine has a drive attached
to it, it must be designated a server. If not, it
should be designated a workstation. Having
made this choice, use the down arrow to move
to the bottom of the page. Select SELECT
TO INSTALL and press Enter. Go through
this process with each machine on the net-
work.

LANtastic is stored in a subdirectory called
Mantasti. There is a batch file in this subdirec-
tory, called STARTNET.BAT, for booting
LANtastic. For a variety of reasons, however,
it might be preferable to have the network
software boot automatically on start-up. This
can be accomplished by making changes to
the CONFIG.SYS and AUTOEXEC.BAT
files. These should be familiar to anyone with
CD-ROM experience, because Microsoft's
CD-ROM extensions—which are needed to

access most CD-ROM databases—require

these two files. The DOS editors—EDLIN or

EDIT—can be used to modify the CON-
FIG.SYS and AUTOEXEC.BAT files. Make
sure the CONFIG.SYS file is similar to the

following:

buffers = 32 [or higher]
files = 50 [or higher]
lastdrive = z

fcbs = 16,8 [on servers only]

The AUTOEXEC.BAT file for each work-
station should resemble the following:

path=c:\;c:\dos;c:\lantasti
[LANtastic needs to be in the path]
aex

ailanbio
redir workstation name logins = 5 [or some-

thing similar]
net show

For servers, the AUTOEXEC.BAT file
should have lines in it that look like the fol-

lowing:

path = c:\;c:\dos;c:\lantasti
aex

ailanbio
redir servername logins = 5
\mscdex.exe /d:mscd000 /e /m:8 [/e is op-

tional]
server

It is important that the Microsoft CD-
ROM extensions (the line that has "mscdex
in it) come between the lines that begin with
"redir" and "server." If they do not, edit the
file (using the DOS line editor EDLIN or a

word processor) so that the lines are in the

proper order.

STEP 7: INITIAL NETWORK
TESTING

Reboot the machine and watch the screen

carefully for any error messages. Make note

of these messages, because they may help you
in diagnosing problems. This article cannot

anticipate all that might go wrong in any par-
ticular installation process, but some of the
most common problems are:

• The cables, T-connectors, or terminators
are not attached securely.

• The adapter card is not properly seated
in its slot within the computer.
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• The CONFIG.SYS and/orAUTOEXEC.
BAT files do not contain the requisite com-

mands, or they are not in the proper order. Try
reinstalling the software.

• The jumper settings on the adapter card
are not configured properly to work with the
computer into which it has been installed. The
problem might be that the card is conflicting
with another piece of hardware in the com-

puter—for example, it is using the same I/O
address or IRQ, or the problem might be that
the computer has a nonstandard bus. These
are both fixed by changing some jumpers on

the card. Consult the manual that came with
the adapter.

• The software that drives the card is not

configured properly. Try reinstalling the soft-
ware.

Other problems may require a call to the
technical support staff at Artisoft or at the

company from which the adapter card was

purchased.
STEP EIGHT: CONFIGURE

THE SERVER(S)

Configure the server(s) to recognize valid
users and to make CD-ROMs available to

them. For each machine designated as a

server, a list of valid users must be created.
Each CD-ROM drive must be designated as

a shareable resource. After typing "net_mgr"
<Enter> and displaying a menu, select INDI-
VIDUAL ACCOUNT MANAGEMENT.
The network administrator creates a list of
users with access rights to the server at this
point. Note that the names ofthe users do not

necessarily have to be the unique names given
to the other servers/workstations. One ap-
proach is to make the user names the same as

the names of the databases that will be ae-

cessed over the network. For example, if the
server has ERIC mounted on a drive, create
a user named "Eric." Set the maximum num-

ber of concurrent logins (simultaneous uses)
equal to the number allowed by the network
license. (Negotiating licenses is an important
detail. Databases obtained through a single-
use subscription should not be networked
until a new agreement is obtained from the
database provider.) Two benefits accrue with
this approach. One, as implied above, the
server can help enforce the network license.
Two, the system will record each login to

ERIC in its log file, thus maintaining import-
ant data that can be used for statistical pur

poses. After a list of valid users has been
created, it is necessary to designate the CD-
ROM drives and other resources for shared
access. Press the Esc (escape) keyone or more
times to get back to the MAIN FUNCTIONS
menu. Go into SHARED RESOURCES
MANAGEMENT, where there appears a list
of resource names, such as the servers hard
disk. Press Ins to add a resource (such as a

CD-ROM drive) to the list. Name the item
and give its local name or "true path"; the first
CD-ROM drive is typically the D drive. Pro-
vide this information, then press Enter. Press
Enter again to display the detailed informa-
tion for this resource. Make sure the line that

says "CD-ROM drive: No" is changed to "CD-
ROM drive: Yes" by using the down arrow to

highlight the line and pressing Enter.
STEP NINE: INSTALL THE

SEARCH SOFTWARE

The CD-ROM search software probably is

already installed on the server. Installation
across the network may be as simple as log-
ging into the server from another machine,
making the servers hard disk accessible to the
workstation (see next section for the necessary
commands), and then copying the software
from the server to a subdirectory on the ma-

chine. This option works fine for Information
Access Corporation (IAC) databases. For

SilverPlatter and Dialog databases, it may be
necessary to log into the server, make the
CD-ROM accessible to the workstation, and
then follow conventional installation proce-
dures. UMI Proquest installations are more

complicated, but their technical support staff
can help.

Note that the search software is being in-
stalled on each workstation. It is possible to

store the software on each servers hard disk
and have each station load the program from
the server. Because this example uses non-

dedicated servers, these machines alreadywill
be taxed by providing access to the CD-ROM
drive at the same time they are functioning as

workstations. While installing the search soft-
ware on each workstation is more trouble, this
approach makes fewer demands of the servers
and should help with overall performance.
STEP TEN: INSTALL A MENU AND

WRITE BATCH FILES

LANtastic provides a menu-driven method
for connecting to servers and their resources,

J
i.
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but to make network use effortless install a
menu from which library users can select their
databases. There are many products from
which to choose, e.g., Saber Menu, Direct
Access, and Automenu.

When an option from the menu is selected,
a DOS batch file is run. The purpose of this
batch file is to log into the server, make the
CD-ROM available to the workstation, boot
the search software, and, when the search
session is finished and the user quits the soft-
ware, redisplay the menu. Here are the key
lines of a sample batch file for the SilverPlat-
ter databases, as they might run under Au-
tomenu:

net login WSERVER ERIC

(Remark: Log into the server named "Server"
in order to search ERIC.)

net use d: \\SERVER\D-DRIVE

(Remark: Where "D-drive" is the name given
the CD-ROM drive designated in the Net

Manager software as a shareable

resource)
cd\SPIRS

(Remark: Changes to the SPIRS subdirectory)
call SPIRS

(Remark: Boots SilverPlatter software. The
"call" will have the computer return to this
batch file when it is done searching.)

net logout WSERVER

(Remark: Logs out the workstation)
cd\menu

(Remark: Returns the workstation to the
menu subdirectory)

auto

(Remark: Redisplays the menu)
The command to run the menu may be

added to the end of the autoexec.bat file so

that the menu displays each time a worksta-
tion is powered up.

STEP ELEVEN: LEARN SYSTEM
ADMINISTRATION PROCEDURES

Learn procedures that will enhance the
functionality of the CD-ROM network and
provide some security.

• Create a user named "Supervisor" and
give that user access to server hard disks. This
will make things much easier for the network
administrator. Access to a servers hard disk
will let the administrator connect in from a

workstation and copy files across the network.
• Limit the access other users have to

server hard disks. This is easy to do and pro-
vides some network security.

• Run DOS 5.0 or higher on workstations
and servers. With DOS 5.0, it is possible to

load the operating system, device drivers such
as the Microsoft CD-ROM extensions, and
TSRs (terminate and stay resident programs)
into memory above 640K, leaving more sys-
tern base memory available for search pro-
grams.

• Use the menu on each workstation to

block access to DOS. While hardly foolproof,
passwording access to DOS will prevent most
users from deleting files from or copying files
to the station's hard disk.

STEP TWELVE: START PLANNING
ENHANCEMENTS

The configuration described above, where
servers perform double duty as workstations,
will indeed work satisfactorily for small net-
works, but it is not the fastest configuration.
As additional resources become available,
consider making the following improvements:

• Install a dedicated server: Buy a fast

microcomputer with a large amount of RAM,
attach all networked CD-ROM drives to it,
and move the machine out of the public area.

Then reconfigure the other computers as

workstations instead of servers.
• Replace older CD-ROM drives with

newer, faster ones.
• Bring in separate CD-ROM manage-

ment software, such as OPTI-NET, to manage
CD-ROM access, leaving LANtastic to man-

age only the network. Performance will im-

prove considerably.
• Add more workstations.
• Add more databases and drives.
• Consider dial-in access. There are three

or four basic ways of providing this service,
but what dial-in access essentially requires is

a microcomputer to be dedicated for each
remote session. An inexpensive approach
might be to buy a computer, install a modem
in it, attach a phone line to it, and place it

on the network. The machine would need
to be taken over by the computer dialing
into it, so software like pc-ANYWHERE
would be needed. More elaborate (and ex-

pensive) dial-in solutions are available
from companies such as Virtual Microsystems
(V-Server) and Logicraft (OmniWare,
386Ware, 486Ware). B ®
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SALBIN: PC Software
for Accessing Internet
Resources

Richard Gartner

JANET, INTERNET, AND SALBIN

November 1991 was an important time for
libraries in the United Kingdom. For the first
time it became possible to gain direct access
to the vast information community known as

the Internet. During this month the X.25-
based academic network JANET was opened
up to the TCP/IP protocol, allowing any insti-
tution with the appropriate hardware an open
link to Internet services. Although the Bodle-
ian Library at Oxford University had been
using JANET for some time to provide read-
ers with access to remote catalogs and data
services within the United Kingdom, it soon
became clear that the Internet would dwarf
the resources the library had been able to
make available previously. How to handle this
influx of new information sources and how to
make them easily available to readers became
major challenges.
At the Bodleian, readers have had access

to JANET-based resources with the help of a
personal-computer software package known
as SALBIN. Edinburgh University Library
designed this package to provide a menu-

driven interface to remote data services.
SALBIN is a very user-friendly system; users
select the information service they want from
a menu, and the software handles all connec-
tion procedures. The user disconnects from a

remote catalog or database by pressing a sin-

gle function key. SALBIN also incorporates
routines to handle occasions when it does not
prove possible to make a connection, inform-
ing the user of the problem and returning to
the opening menu. SALBIN is configured
almost entirely by simple text files, similar to
those employed by Kermit, and the language
used is very straightforward and takes little
time to learn.
With the advent of Internet access, it was

Richard Gartner is Pearson New Media Librarian
at the Bodleian Library, Oxford University,
United Kingdom. Questions regarding SALBIN
may be directed to the author by e-mail at the
Internet address GARTNER@VAX.OX.AC.UK.

logical to extend the SALBIN service already
offered to include the new range of services
that had suddenly become available. SALBIN
allows the library to present the same inter-
face to the newly expanded reservoir of infor-
mation, integrating Internet services with
those on JANET and the European X.25 net-
work IXI into a seamless whole. The new

service—known by the acronym BARD
(Bodleian Access to Remote Databases)—
provides access to 360 online catalogs and
forty databases and has proved instantly pop-
ular with users.

SALBIN does not run the TCP/IP proto-
col directly but requires an asynchronous link
to an IP service, such as a mainframe with a

TELNET access facility, and this limitation

may be a drawback for some libraries. At
Oxford, it is possible to use the local Gandalf
data network, which has access to a Nova
server from which TELNET calls can be
made. Using the Gandalf node proved espe-
daily useful, as the same system provides X.25
access to JANET and IXI. Note, however, that
access via this link, which has a speed of 9,600
baud, is slower than running TCP/IP directly.
The SALBIN software costs only fifteen

pounds sterling and will run on very low grade
PC compatibles (256K RAM suffices), poten-
tially providing a way of recycling otherwise
obsolete equipment.
SETTING UP SALBIN ON LIBRARY

MICROCOMPUTERS

Obtain the SALBIN Software

The only ftp site currently offering SALBIN
is the HENSA public-domain software ser-

vice operated by Lancaster University, United
Kingdom. One can obtain a copy by anony-
mous ftp from MICROS.HENSA.AC.UK.
The file name is MICROS/IBMPC/DOS/
F/F144/F144SALBIN.BOO. The archiving
utilities DEBOO.EXE and PKUNPAK.EXE
or ARCE.COM are necessary to unpack
SALBIN, which should be stored in a separate
directory. DEBOO.EXE and PKUNPAK.
EXE are available on HENSA, in the direc-

tory MICROS/IBMPC/DOS/TOOLS, under
the file names DEBOO.MSG, DEBOO.BAS,
DEBOO.BOO, and PKPAK.BOO. The ASCII
file DEBOO.MSG gives full extracting in-

structions. All of the above files with the ex-

ception of DEBOO.MSG should be down-
loaded in binary format. The ARCE package

k1
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is widely available on software archives, in-
eluding HENSA (under the file name MI-
CROS/IBMPC/DOS/E/E638/E638ARCE.
BOO).

Having retrieved a copy of SALBIN, the
user should register it to receive a full manual.
To register, send fifteen pounds to SALBIN
Office, Edinburgh University Library, George
Square, Edinburgh, EH8 9LJ, United

Kingdom.
North American users should request de-

livery of documentation by air mail, as it is

much faster than surface mail.

Obtain Information on Available
Internet Services

Several good sources of information are on

databases available on the Internet. The TSR

utility HYTELNET, a well-known hypertext
system, provides an extensive list of library
catalogs and information services available on
the Internet. HYTELNET is available via

anonymous ftp from ACCESS.USASK.CA in
the directoryPUB/HYTELNET/PC/. The file
name of the current version (6.3) is
HYTELN63.ZIP. A copyofPKUNZIP.EXE is

required to extract this utility (which cur-

rently extends to more than a megabyte in

size). Copies of PKUNZIP.EXE are widely
available on software archives, including the
HENSA archive listed earlier. Both files
should be downloaded in binary mode.

Explore the SALBIN System
The next stage is to study the SALBIN manual
and to explore the files that make up the
complete package. All the files configurable
by the user are simple text files that can be
altered with any standard text editor. The two
most important types are those with .MNU
extensions and .CNT extensions. The former
define the menus presented to the user; the
latter are the script files handling the connec-
tion to and the disconnection from each ser-

vice. It is, of course, necessary to construct a
separate .CNT file for each service, since each
remote site has different logon and logout
procedures. SALBIN also allows one to con-

struct a separate help screen for every service
by editing the text files with .HLP extensions.

A few files control the central operations
of the system and set parameters such as baud
rates, com ports used, screen colors, etc. The
most important is DIRECT.PAD, which in-
eludes the initial sequence of commands nee-

essary to access the TCP/IP service and to

disconnect from it. These commands are run

when starting up and closing down the system.
This file also contains subroutines necessary
to disconnect remote sessions, should normal

logout sequences not function as expected.
Getting to know the system is quite straight-
forward, and the briefmanual explains every-
thing in detail.

Put the System Together
The Bodleian system was constructed in three
basic stages.

Configuring the Central System Parameters

The first stage was the configuration of the
central system files, described earlier, that set
basic, systemwide parameters. The most im-

portant of these are the connect/disconnect
sequences in DIRECT.PAD, which need to

be constructed with care and tested thor-

oughly.
Designing a Menu Structure

One can structure the information service
menus by country, by type of system (e.g.,
catalogs, bulletin boards, databases), or invar-
ious other ways. For its large number ofoffer-
ings, the Bodleian decided to make an initial
distinction between library catalogs (which
are then listed by country) and other informa-
tion services (listed alphabetically). Some
countries have so many catalogs that they have
to be further divided into submenus. Usually
this was done alphabetically, although in the
case of the United States a division into indi-
vidual states was most convenient.

Writing the Script Files
A separate .CNT file, with specific logon and

logout procedures, must be created for each
information service. The SALBIN package
comes with a number of sample script files,
although these were designed specifically for
the University of Edinburgh's system, so they
cannot be run directly. These sample files,

along with the manual, are useful guides to

the scripting process. Figure 1 shows a sample
file.

The CONNECT and DISCONNECT
scripts are structured the same way in all files:
The SALBIN package sends a command to

the remote system and expects a response
(with a timeout specified). If the expected
response is forthcoming the script proceeds
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SYSTEM: "University of Canterbury"
HELP: canterb.hlp
CONNECT: send "tcp\r"

expect "telnet" timeout 15 else skip "ABORT TELNET"
send "open cantva.canterbury.ac.nz\r"
expect "Username:" timeout 60 else skip "ABORT TELNET'
send "OPAC\r"
expect "Connected." timeout 30 else skip "ABORT TELNET'
send V
succeed
end

DISCONNECT: send "QUITr"
expect "Off?" timeout 20 else skip "ABORT TELNET'
send "y\r"
expect "telnet" timeout 30 else skip "ABORT TELNET"
send "logout\r"
succeed
end

Figure 1. Sample File.

to send the next command; if not it branches
(or "skips") to a subroutine located in the
central file DIRECT.PAD to disconnect from
the remote system. Both sequences end with
the "succeed" command. When "succeed" is
reached during the CONNECT sequence,
control is passed to the user, who can then
operate the remote system directly. During
the logout sequence, this command returns
the user to the opening menu, from which he
or she can choose another service or exit from
the SALBIN system.

Constructing these files is quite simple,
and with some practice, it is possible to pro-
duce them quickly. The most efficient way to
proceed is to connect to each system manually
using Kermit or a similar communications

package. Following the instructions in

Hytelnet, one can log on to the system and log
the session to a disk file, using the communi-
cations softwares logging facility. A sample
•CNT file such as the one listed earlier can he
copied to serve as a template. It is simple to

cut and paste the necessary commands and
system responses from the log file into this

template. Then test the system out by running
SALBIN, making any corrections necessary.

CONCLUSION

After completing the script files, the sys-
tern is ready to offer readers a painless gate-
way to hundreds of remote data services. Put-
ting the whole package together at the
Bodleian took a number of months, although
work on it was part-time only, so this time
scale can be reduced. The rewards in terms of
reader satisfaction and a raised information
technology profile for the United Kingdoms
oldest libraiy have been considerable.
SALBIN has proved a very satisfactory way of
putting electronic information sources at the
center stage of an institution more often asso-

ciated with the historical than the techno-

logical. Other libraries may find it just as

useful. ■ ■
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Filtering Out Noise Lines
from OPAC Downloads
with sed

Brian Sealy

Internet access to other libraries' online cata-

logs has provided patrons and librarians alike
with rich bibliographic data beyond the home
institutions online public access catalog
(OPAC). Users who know that a particular
institution has strong collections in certain

subject areas often can simply dial into that
institutions OPAC and search through the

holdings. Most communications software
allow the user to download retrieved records
to a file for adding to a bibliography or biblio-
graphic database at a later time.

Of course, saving OPAC screens to a file
will result in capturing many "noise lines,"
which form part of the source OPAC's user

interface, in addition to the desired biblio-

graphic information (as seen in the sample
downloaded records shown in figure 1). One
could import the file containing these and
other records into a word processor and edit
out the noise lines by hand or perhaps with
the help ofsome macros. One could also write
a program to strip out noise lines at the point
of downloading, much as Hagee and Boewe
have done for their institutions OPAC. 1

Another solution would be to run the file
ofdownloads through a text stream editor that
can filter out noise lines. The stream editor
sed performs this function well, and it is avail-
able to UNIX users on most workstations as

well as to DOS users in the form of a public-
domain program or as part of the UNIX utility
package for DOS, called MKS Toolkit.2,3

THE BASICS

The way sed works is simple: It matches on a

text pattern and then performs some action
on the pattern or on the line that contains the
pattern. Suppose that in a text file titled
"libcomp" that has used the term "DOS," the
user wants to change the term "DOS" to "MS-
DOS." The sed editor can do this easily with
the following simple script:

s/DOS/MS-DOS/

Example 1

The "s" at the beginning of the script
stands for the "substitution" command. Pat-
terns are always enclosed in "forward slashes"

(/), with the pattern to be matched coming
first and the pattern to substitute coming sec-

ond. The syntax of this statement is then

's/<pattern to be matched >/<pattern to be
substituted>/'. An excerpt from the text file

libcomp reads

The Library uses PCs running DOS as terminals
for its online catalog. It is important, then,
for Library staff to have a working knowledge of
DOS. . .

After going through the sed script the text

reads

The Library uses PCs running MS-DOS as termi-

nals for its online catalog. It is important, then,
for Library staff to have a working knowledge of

MS-DOS. . .

Note that pattern matching in sed is always
case-sensitive. The command 's/dos/MS-
DOS/" would not result in any matches or

substitutions in the passage cited above.

Manyword processors have an easy-to-use
search-and-replace feature, but even at this

elementary level sed offers the advantage over
the word processor in that the sed script op-
erates on and outputs ASCII text; there is no

need to import the text into a word proces-
sor, make the change, and then possibly
have to export the text back into ASCII
format.

How does the user execute a command
like the one in example 1? As an executable
program, the tool sed is always invoked on the
command line in the UNIX or DOS shell, but
the command script to be executed may be
either on the command line or in a file that
the sed command calls. The examples in this
article assume that scripts will be placed in

files, since this is the most practical method
for anything other than a very short script.
Saving sequences of commands as a script in
a file also allows the user to go back and easily
edit the script if it does not give the desired
result. To issue example 1 on the command
line the user would enter

Brian Sealy is Assistant Librarian at the Univer-

sity of Michigan, Ann Arbor.

sed 's/DOS/MS-DOS/' libcomp

Example 2
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The syntax ofexecuting used command on
the command line is then

sed '<command>'<filename>

The command must always be enclosed in
single quotes so that sed recognizes it as a

command string and not as a filename.
To execute a script by calling up a file, the

user would save the script in a file called, say,
"dosex" and then on the command line type

sed -f dosex libcomp
Example 3

The "-f" flag tells sed to look for the file
"dosex" containing a script. Once the file
dosex is found, then the script in the file is
executed on the text file libcomp.

Sed applies each line of a sed script se-
quentially from the first line to the last to each
line of the text file starting with the first line
and moving to the last line and takes any
appropriate action if there is a pattern match.
In the case of example 1, sed alters a line of
the text stream only if the term "DOS" ap-
pears in that line. The script terminates exe-

cution after the line in this script has been
applied to the last line of text. It is important
to keep in mind the order in which script lines
operate on text file lines when writing longer
scripts that may make multiple changes to a

single line.

REGULAR EXPRESSIONS

Patterns in sed scripts are written as regular
expressions. Example 1 illustrates a simple
substitution ofone string for another, but reg-
ular expressions allow an expansion ofpattern
matching with wild-card characters and line
positions. Regular expressions achieve this in-
creased flexibility in specifyingpatterns oftext
strings by assigning special meanings to cer-

tain characters. The special characters, or

"metacharacters," are what give flexibility and
power in formulating patterns. The following
is a list of metacharacters used in regular
expressions:

• A period (.) matches any one character,
including a space, but not including "new-

line," i.e., the hidden character "\n" that ends
each line of text.

• An asterisk (') matches zero or more

occurrences of the character immediately
preceding. Using the character' □' to denote
a space, the regular expression 7DD V

matches a pattern space that has at least one
space (the first ' □' The ' □"' indicates
there may be additional spaces up to any num-
ber or there may be no spaces in addition to
the first one.

• Brackets ([ ]) are used to denote one

character out of a "class" of characters to be
matched. A hyphen can be used to denote
certain standard ranges of characters as in the
expression 7[a-z]/', which matches on any one
lowercase letter or 7[A-Z]/' on any one upper-
case letter or 7[0-9Y on any one single digit.
Likewise, brackets may enclose a quite heter-
ogeneous class as in 7[c3%@]/\ This class
matches on any one of the characters listed
between the brackets. If a circumflex is used
as the first character in the class, then the
pattern matches on any character except
those enclosed between brackets. So the ex-

pression 7[ Awlis85@]/' matches on any one

character except the seven listed after the
circumflex between the brackets. Meta-
characters appearing between brackets are

interpreted by sed in their literal—not their

special—meanings, except for
' A ', as noted

above. 7[.•]/*, for instance, matches on an

occurrence of either a period or an asterisk.
• Used as the first character of a regular

expression (except when enclosed in brackets,
as noted above), the circumflex ( A ) has the
meaning "beginning of line." The expression
7A747/' means "the string '747' appearing at

the beginning of a line." Specifying line posi-
tion with " A " (and the following metacharac-
ter "$") allows more specificity in pattern def-
inition.

• Used as the last character in a regular
expression, the dollar sign ($) means "end of
line;" so the expression 7747$/' translates as

"the string '747' at the end of a line."
• When a backslash (\) precedes a

metacharacter, then sed interprets the charac-
ter literally. The expression 7\

#\ AV will match
on the character string "°.\".

DELETING LINES

To delete an entire line matching a specified
regular expression the command format is

/<pattern>/d
The "d" tells sed to delete any line that

matches the pattern in the 7<pattern>/'. To
delete all lines with the pattern '/Avolumes/\
i.e., with the text string "volumes" at the be-
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ginning ofa line, the sed script should contain
the line

/Avolumes/d

Example 4

To delete lines in a text file beginningwith
the word "volumes" or "Volumes," one could
write two commands: /Avolumes/d and /AVol-
umes/d. Regular expressions, however, make
it possible to combine these two commands
into one:

/A[Vv]olumes/d
Example 5

The above statement translates as "delete
all lines that begin with Volumes' or

'Volumes'." In other words, sed looks for ei-
ther a 'V' or a 'v' to begin the specified string.

DELETING STRINGS

While "d" deletes an entire line matching the
pattern in the specified regular expression, to
delete a character or a character string in a

line without deleting the entire line, it is nec-
essary to use the substitution command ("s").
To delete the strings "volumes" or "Volumes"
coming at the beginning of a line one would
include in the sed script the command
s/A[Vv]olumes//
Example 6

What this script does is "substitute nothing
(//) for the string 'volumes' or the string
'Volumes' coming at the beginning of a line."
This command does not substitute spaces for
the specified pattern; it simply takes out all
characters, including spaces, which the pat-
tern occupied, leaving nothing in its stead.
The command in example 6 would change the
line "Volumes 1-3, 5, 7-10,12" to read "1-3,
5, 7-10,12".

GLOBAL SUBSTITUTION

The "s" command operates only on the first
occurrence of a pattern in a line, but it is also
possible to delete more than one occurrence

of a pattern in a line by appending 'g', the
global specifier, to a substitution ("s") com-
mand, as in

s/DOS/MS-DOS/g

Example 7

This command will substitute "MS-DOS"
for every occurrence of "DOS" in a single
line, so if a text file contained the line "Staff
should use DOS bootup diskettes to start up
DOS machines without hard disks," exam-
pie 7 would alter this line to read "Staff
should use MS-DOS bootup diskettes to

start up MS-DOS machines without hard
disks." The earlier command "s/DOS/MS-
DOS/" in example 1 would have performed
the substitution only on the first occurrence
of "DOS," so the altered line would have
read "Staff should use MS-DOS bootup disk-
ettes to start up DOS machines without hard
disks."

WRITING A FILTER SCRIPT

The first step in developing a script to filter
out noise lines from the file of OPAC screens

shown in figure 1 is to identify those lines that
do not contain bibliographic information and
should be removed from the file. The most

obvious candidates are

HU SHORT DISPLAY.....
FIND SU ...

... HU HOLLIS...

OPTIONS:
LOCATION ... PREVIOUS ...

HELP COMMANDS...
COMMAND?

Furthermore, the scripter does not want

local locations in the final list of citations, so
these should be removed as well. The delete
command ("d") will make short order of all
these unwanted lines in a script that matches
on the text string patterns and then removes

the lines that contain them.

sed script hvd.sed

/A □ *HU □ SHORT/d
/A D*FINDD/d
/ /d
/A □ 'LOCATION:/,/A □ *COMMAND?/d
Note:' □' indicates a space in the script.

Example 8

The first line of the script is typical of the
entire script. Translated into ordinary lan-

guage, it gives the instruction "If the line



Tutorials / 273

HU SHORT DISPLAY page 1 of 1 Item 7 of 87 retrieved by your search:
FIND SU MOTION PICTURES —INDIA

HU HOLLIS# AHE9565 /bks
TITLE: Cinema and cultural identity : reflections on films from Japan,

India, and China / edited by Wimal Dissanayake.
PUB. INFO: Lanham, MD : University Press of America, cl988.

DESCRIPTION: vii, 214 p. ; 24 cm.

SUBJECTS: *S1 Motion pictures—Asia.
*S2 Motion pictures—Japan.
*S3 Motion pictures—India.
*S4 Motion pictures—China.
*S5 Japan—Civilization—20th century.

LOCATION: Harvard-Yenching: W 6838.4 173
Widener: WID-LC PN1993.5.A75 C56 1988
CI - Enter DISPLAY CI for circulation information

OPTIONS: DISPLAY LONG NEXT - next item HELP
LOCATION PREVIOUS - prev item INDEX

OPTIONS: DISPLAY LONG NEXT - next item HELP
LOCATION PREVIOUS - prev item INDEX
HELP COMMANDS TRACE *S1 (etc) QUIT - exit database REDO

COMMAND?

HU SHORT DISPLAY page 1 of 1 Item 11 of 87 retrieved by your search:
FIND SU MOTION PICTURES —INDIA

HU HOLLIS# ACB4435 /bks
TITLE: Fifty years of Indian talkies, 1931-1981 : a commemorative

volume.
PUB. INFO: Bombay : Indian Academy of Motion Picture Arts & Sciences, 1981.

DESCRIPTION: [166] p. : ill. (some col.) ; 29 cm.

SUBJECTS: *S1 Motion pictures—India.
*S2 Motion picture actors and actresses—India.

LOCATION: Fine Arts: FA11446.3
NON-HARVARD

LOCATION: CRL (Chicago):

OPTIONS: DISPLAY LONG NEXT - next item HELP

LOCATION PREVIOUS - prev item INDEX

HELP COMMANDS TRACE *S1 (etc) QUIT - exit database REDO

COMMAND?

Figure 1. File ofOPAC Screens.

matches the pattern 'zero or more spaces at
the beginning of the line followed by the
string 'HU', followed by a space and then the

string 'SHORT', then delete the entire line."

Remembering how sed acts on a text file (see
figure 2), the script considers every line in the
download file and applies each line of the
script to the line. If the script were at the "HU
SHORT DISPLAY ..." line in the download
file, the first line of the script would apply, so
it would perform the indicated action, i.e.,
delete the entire line.

Why are the "beginning of line" ( A ) and
zero or more spaces" (D °) necessary? Why
not just delete any line with the string "HU

SHORT"? There is the remote possibility that
the string "HU SHORT" could appear in the
text of a bibliographic citation, but the chance
that it will be the first text string on a line in a

citation is extremely remote, so by specifying
"beginning of line with zero or more preced-
ing spaces" the script still specifically targets
the noise line for deletion while reducing the

possibility of removing any lines of a citation
to almost nil. A regular expression in a sed

script should achieve a balance between being
general enough to match the target lines, with
any small variations they may contain, while
not being so general that desired text lines are
altered inadvertently.

J
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TITLE: Cinema and cultural identity : reflections on films from Japan,
India, and China / edited by Wimal Dissanayake.

PUB. INFO: Lanham, MD : University Press of America, cl988.
DESCRIPTION: vii, 214 p. ; 24 cm.

SUBJECTS: *S1 Motion pictures—Asia.
*S2 Motion pictures—Japan.
*S3 Motion pictures—India.
*S4 Motion pictures—China.
*S5 Japan—Civilization—20th century.

TITLE: Fifty years of Indian talkies, 1931-1981 : a commemorative
volume.

PUB. INFO: Bombay : Indian Academy of Motion Picture Arts & Sciences, 1981.
DESCRIPTION: [166] p. : ill. (some col.) ; 29 cm.

SUBJECTS: *S1 Motion pictures—India.
*S2 Motion picture actors and actresses—India.

TITLE: Indian cinema superbazaar / edited by Aruna Vasudev, Philippe
Lenglet.

PUB. INFO: New Delhi : Vikas, cl983.
DESCRIPTION: xvii, 384 p., [21] p. of plates : ill. ; 25 cm.

SUBJECTS: *S1 Motion pictures—India.
*S2 Motion picture industry—India.
*S3 Motion picture producers and directors—India—Interviews.
*S4 Motion picture actors and actresses—India—Interviews.

TITLE: Cinema in India.
PUB. INFO: [Vol. 1, no. 1] (Jan. 1987)-

[Bombay : National Film Development Corp., 1987-
DESCRIPTION: v. : ill. ; 28 cm.

SUBJECTS: *S1 Motion pictures—India—Periodicals.

TITLE: Deep focus.
PUB. INFO: Vol. 1, no. 1 (Dec. 1987)-

Bangalore : Deep Focus, [1987-
DESCRIPTION: v. : ill. ; 24 cm.

SUBJECTS: *S1 Motion pictures—India—Periodicals.
*S2 Motion pictures—Periodicals.

Figure 2. Text File.

DELETING RANGES OF LINES

The last line of the script deserves special
mention because it deletes a range of lines
rather than a single line. The command
matches on a line with the first of the two

patterns and then marks that line. As the sed
script processes succeeding lines it looks for a
match on the second pattern. If the script
finds a match on the second pattern in a

succeeding line, then it deletes all the lines
from the line with the first pattern to the line
with the second pattern. The syntax of the
command is as follows:

/<pattern 1 >/, /<pattern 2>/d

In fact, looking again at example 8, the first
three lines of the script could all be combined
into one command to delete a range, since the

patterns in these commands always appear in
successive lines in figure 1. Combining the
first three commands into one results in a

two-line script:

revised sed script hvd.sed

/ A □ *HUD SHORT/,/ /d
/A □ *LOCATION:/,/A □ *COMMAND?/d

Example 9

ADDING REFINEMENTS
TO THE SCRIPT

Whensed is applied to the file ofscreendumps
called "dwnld.tmp" with the command "sed -f
hvd.sed dwnld.tmp", the citations in figure 1

appear as in figure 2. Reviewing the output
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TITLE: Cxnema and cultural identity : reflections on films from Japan,India, and China / edited by wimal Dissanayake.PUB. INFO: Lanham, MD : University Press of America, cl988.
DESCRIPTION: vii, 214 p. ; 24 cm.

SUBJECTS: Motion pictures—Asia.
Motion pictures—Japan.
Motion pictures—India.
Motion pictures—China.
Japan—Civilization—20th century.

TITLE: Fifty years of Indian talkies, 1931-1981 : a commemorative
volume.

PUB. INFO: Bombay : Indian Academy of Motion Picture Arts & Sciences, 1981.
DESCRIPTION: [166] p. : ill. (some col.) ; 29 cm.

SUBJECTS: Motion pictures—India.
Motion picture actors and actresses—India.

TITLE: Indian cinema superbazaar / edited by Aruna Vasudev, Philippe
Lenglet.

PUB. INFO: New Delhi : Vikas, cl983.
DESCRIPTION: xvii, 384 p., [21] p. of plates : ill. ; 25 cm.

SUBJECTS: Motion pictures—India.
Motion picture industry—India.

SUBJECTS: Motion pictures—India.
Motion picture industry—India.
Motion picture producers and directors—India—Interviews.
Motion picture actors and actresses—India—Interviews.

TITLE: Cinema in India.
PUB. INFO: [Vol. 1, no. 1] (Jan. 1987)-

[Bombay : National Film Development Corp., 1987-
DESCRIPTION: v. : ill. ; 28 cm.

SUBJECTS: Motion pictures—India—Periodicals.

TITLE: Deep focus.
PUB. INFO: Vol. 1, no. 1 (Dec. 1987)-

Bangalore : Deep Focus, [1987-
DESCRIPTION: v. : ill. ; 24 cm.

SUBJECTS: Motion pictures—India—Periodicals.
Motion pictures—Periodicals.

Figure 3. Sample ofOutput.

shows that "hvd.sed" has cleaned up the
download file a great deal, but it could be still
tighter and cleaner. There are still blank lines
within the citation, while it would be better to
have each citation display as a continuous
block of text with a blank line between cita-
tions. Removing blank lines is an easy task
with the command 7A$/d", which translates
as "delete all lines that have nothing between
the beginning of the line and the end of the
line." This will be the first addition to a revised
script.

Since subject heading numbers such as
4Si" clutter the display, a line should be
added to the script to delete just these num-

bers (but not the subject headings). The sub-
ject heading numbers contain an asterisk (°),
which is a special metacharacter, so for the
script to interpret the asterisk as a literal char-
acter in a pattern, the asterisk needs to be
escaped with a backslash (\). Since there could
be more than nine subject headings, the com

mand to delete the subject numbers should
allow for the possibility ofmore than one digit
following the "S". The resulting command
would be

s/ \*S[0-9][0-9]* □ //

The first asterisk is treated as a literal char-
acter because it is escaped by the metacharac-
ter 'V, while sed reads the second instance of
an asterisk as a metacharacter referring to the
preceding class of characters.

For readability it is desirable to leave one

blank line between each citation. The com-

mand "/A$/d", as discussed above, would re-

move all blank lines, and it would leave no

lines separating the citations. Examining the

input in figure 1 shows that each screendump
ends with the line "COMMAND?" Instead of

deleting this line, as was done with the first
version of the script in example 8, it is possible
to replace this line with a blank line using the
command "s/ACOMMAND?//", which simply
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removes the text from this line and leaves it
blank. The command "/A$/d" to delete blank
lines should, then, come before "s/ACOM-
MAND?//" in the script; otherwise the blank
line deleter will also delete the blank line the

script just created to separate citations.
The revised script, taking into account all

the changes discussed, appears as follows:

revised sed script hvd.sed
/A □ *HU. □ SHORT/, / /d

sA*S[0-9][0-9]* □ //
/A □ "LOCATION :/,/A □ "HELP □ COM-

MANDS/d
/A$/d
s/A □ "COMMAND?//

Example 10

After running the file "dwnld.tmp" through
this sed script, a sample of the output looks
like that shown in figure 3.

PRACTICAL IMPLEMENTATION

Needless to say, no single universal script will
work with any and all OPAC screens. One
should also keep in mind that institutions
change their OPAC screens, so periodic revi-
sions to the filter scripts may be necessary. It
is hoped that the preceding discussion has
shown that once the basics of sed are mas-

tered, writing a filter script is no more difficult
than writing a macro for an applications pro-
gram. It is, then, quite possible to develop
several sed scripts, one for each remote OPAC
most often consulted at, say, the reference
desk. Distribution disks with these scripts as

well as the public domain version of sed for
DOS might also be made available to patrons.

Once screens are downloaded to a file
from the remote OPAC, a batch file, in the
case of DOS, or a shell script or command
alias, in the case ofUNIX, could make running
the downloads through a sed script a simple
matter of issuing one command. Following is
one implementation for DOS;

1. Place the filter scripts in a directory
called "filters."

2. Always save the downloaded OPAC
screens to a temporary file with a standard
name such as "dwnld.tmp."

3. Develop batch files that call a sed

script and run the dwnld.tmp file through
it and then write the filtered output to a file.
For example, the batch file "hvd.bat" runs

dwnld.tmp through the script hvd.secf in ex-

ample 10 and writes the filtered ouput to a file
called "hvd.fil":

batch file hvd.bat

sed -f hvd.sed dwnld.tmp hvd.fil

Example 11

4. Once records are downloaded, the user

would simply leave the communications soft-
ware and issue the command "hvd" on the
DOS command line. The resulting file hvd.fil
should then be saved to another file so that it
is not overwritten the next time hvd.bat is

run.
4
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no.3 (Sept. 1992): 305-7.

2. A public domain version of sed for DOS is
available byanonymous ftp on archive.umich.edu
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Advances in Library Resource Sharing.
Vol. 3. Ed. by Jennifer Cargill and Diane
J. Graves. Westport, Conn.: Meckler.
1992. 153p. $55 (ISBN 0-88763-737-9).
This annual compendium of papers ad-

dressing resource sharing issues covers a

wide variety of topics grouped into five sec-

tions: perspectives on resource sharing, col-
lection development models, technology and
resource sharing, copyright, and other areas.
Within these sections is a mix of information,
both theoretical and applied, intended to ad-
dress contemporary resource sharing issues
for all kinds of libraries.

On the applied side, seven case studies are
reported, including the effect of technology
on resource sharing in a school media center,
document delivery via courier in Oregon, and
automated collection analysis in Boston. Of
particular note is the article concerning the
Illinois Library Computer Systems Organiza-
tion, which outlines issues and challenges in the
operation and governance of ILLINETOnline.

On the theoretical side, there are articles

concerning resource dependence theory and
its applications to interlibrary lending pat-
terns and decisions, and the history and value
of resource sharing. The latter, offered by
Robert Miller, Director of Libraries at Notre
Dame, focuses on the increasing importance
of resource sharing for effective delivery of
information and the need for consideration of
public financial support for resource provid-
ers. In addition, there are technical updates
addressing general copyright trends, the place
of electronic mail in interlibrary loan, and
library fax server technology as well as survey
results concerning patterns of usage among
library fee-based information services. This

survey is notable in its findings that library
fee-based services need not be based in major
research institutions in order to be successful.

This collection contains information of
value to both interlibrary loan librarians and
library administrators. The articles are timely

and accessible, and they reflect the impact of
both enhanced technology and decreased
funding for comprehensive collection build-
ing. As increased end user access through the
Internet and NREN evolves, even more rapid
changes in resource sharing will occur; the
library community is monitoring the effects of
these changes and will, it is hoped, report on
them in future editions of this publication.—
John Hammond, North Country 3R's Council,
Canton, New York. ■ ■

Beiser, Karl. DOS 5.0for Libraries. West-
port, Conn.: Meckler. 1992.185p. $39.95
(ISBN 0-88736-835-2).
In existence since 1981, DOS remains the

worlds most commonly used microcomputer
operating system. There is every indication
that it will continue to hold the lead for some
time. Therefore, it behooves all but the most
casual user of personal computers to have at
least a passing acquaintance with DOS.

Karl Beisers new book serves two pur-
poses: to introduce beginners to the mysteries
ofDOS and to provide experienced users with
a moderately detailed description of features
that entered DOS with version 5.0, which
appeared in 1991. In order to facilitate the
first goal, the author has placed discussions of
the most important commands (such as FOR-
MAT, COPY, and MKDIR), as well as sub-
directories and the DOS shell, at the front of
the book. People who have used DOS for a
while, however, will be more interested in the
book s last half, where they will find informa-
tion on the new DOS editor, memory manage-
ment, batch files, advanced commands, and
DOS supplements.

Since the arrangement ofDOS commands
in this book is not alphabetical, the index is
critical to the volume s success as a reference
tool. The index passes muster, but unfortu-
nately, it rarely goes beyond DOS commands;
most other information in the book is simply
left unindexed. Also very important for the
book is the glossary, which proves to be clear
and straightforward.
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Although the title implies that the books
intended audience is librarians, the text

makes few references to them or, indeed, to
libraries. Onlywhere it treats the special DOS
needs of machines that operate CD-ROM
drives does the book address an issue ofpecu-
liar relevance to the library profession.

Beiser's information is accurate, but his

writing is sometimes awkward. In general,
though, his style is better than that found in
most standard DOS manuals. Better proof-
reading could have prevented some annoying
typographical mistakes, and Beiser would
have been better served with different type-
faces and page layouts, which could have
made this a more appealing and useful
resource. A helpful feature of the book is
Beiser's occasional evaluation of third-party
software that improves on or supplements
aspects of DOS.

Beiser has written several other books on

computer software, including an earlier vol-
ume on DOS. These books have found their
way into numerous libraries. Many medium-
sized to large libraries, as well as all library
schools, would do well to purchase this book,
too, for their collections.—Douglas Koschik,
Birmingham, Michigan. ■ ■

Buckland, Michael. Redesigning Library
Services: A Manifesto. Chicago: Ameri-
can Library Assn., 1992. 83p. paper, $18
(ALA order code 0590-0-0010) (ISBN
0-8389-0590-0).
With its provocative title and enticing fore-

word (by Michael Gorman), this manifesto,
which promises to be both "visionary and

practical" (p. v), aroused my strong interest.
Indeed, ALA's publicity release about this
book noted that "no one interested in the
future of library service should miss this un-
common, thoughtful analysis of where we've
been, where we are, and where we may be
going." Unfortunately, Redesigning Library
Services does not live up to these high expec-
tations. It is a slender volume (just over eighty
pages in length) and thin in content, present-
ing little new about the changes libraries are

undergoing as a result of the introduction of
electronic information technology.
It is not that Michael Buckland is wrong in

his description of the present or in his predic-
tions about the near future of library services.
His strength is his simplicity in sticking to

basic principles and broad concepts: the un-

derlying role and mission of library service,
the important distinction between technolog-
ical means and service ends, and the general
characteristics of the information revolution
in libraries. His weakness, however, is his fail-
ure in this book to move beyond an outline of
abstract observations into the details and

complications of the change facing libraries.

Maybe it is unfair to expect more from a

"manifesto," but I was disappointed in this
work as a scholarly monograph.

There are serious flaws of omission and

underdevelopment of critical issues. For ex-
ample, chapter 8, titled "Organization and

Implementation," begins with the under-
standable point that political and economic
issues related to governance and organiza-
tional structure are critical to a new scheme
for library service. But then Buckland claims,
"Nevertheless, for three reasons, this areawill
not be examined in any detail beyond the

noting ofa fewgeneral guidelines" (p. 69). For
reasons Buckland describes as situational and
strategic, important organizational and gover-
nance issues are dismissed in a three-page
chapter. The appendix of sources that ends
the book too is skimpy and superficial. Buck-
land lists a few source books and journal tides,
but says "a systematic approach to published
literature is not very practical because little of
what is published addresses in any direct way
the sorts of strategic issues examined in this
book and because what is published is not

concentrated in any one place" (p. 77). Buck-
land is simplywrong here. It maynot be concen-
trated in one place, but there is awealth ofgood,
and I might add better, literature on the short-
term and long-term future of libraries.

Buckland's general observations about the
basic changes in library services as the tech-

nology moves through phases he calls "print,"
"automation," and "electronic" hold some use-

ful insight for bibliographic control and col-
lection management planning. He sees in the
near future an integrated information system
in which bibliography, cataloging, inventory
control, and full text and full images are avail-
able over an electronic network. His clarity
and logic, unencumbered with messy details,
does have an effective "manifesto" quality at

times in the book. But this vision is not

new, and he tells us very little in practical terms
about how to get there.—Joseph J. Branin,
University ofMinnesota Libraries. B B
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CD-ROM Market Place 1992: An Interna-
tional Guide to the CD-ROM, CD-I,
CDTV 6- Electronic Book Industry.
Westport, Conn.: Meckler, 1992. 273p.
paper $30 (ISBN 0-88736-851-4).
While the road to a comprehensive source

of corporate information on the CD-ROM
industry has been a long one, the journey is
not yet ended. Back in 1987, Learned
Informations Optical Publishing Directory
listed companies under three categories. The
current edition ofthis directory, now renamed
CD-ROM Finder, simply provides a company
index, where about 600 firms are listed. Some
1,700 companies and organizations are in-
eluded in Gale's Directory of Databases Vol.
2: CD-ROM, Diskette, Magnetic Tape, Hand-
held, and Batch Access Database Products
(formerly the Directory of Portable
Databases), while TFPL's CD-ROM Direc-

tory 1993 has a company information section

covering almost 2,800 firms in the industry.
In all three cases, the large majority of com-
panies described are database distributors,
information providers, publishers, and soft-
ware developers.

CD-ROMMarket Place 1991: An Interna-
tional Guide was the first attempt at a separate
corporate directory for the industry. The en-

tries for that edition were based on the com-
pany listings in Meckler s CD-ROMs in Print.
This new edition carries the expanded title of
CD-ROM Market Place 1992: An Interna-
tional Guide to the CD-ROM, CD-I, CDTV i?
Electronic Book Industry but fails to live up
to its billing. There is no way to identify the
CD-I, CDTV, or electronic book publishers.

The bulk of the book is composed of the
company directory, an annotated list of com-
panies and institutions involved in every stage
of the business of CD-ROM. Along with the
four categories referred to above, this direc-
tory lists conference organizers, consulting
firms, data preparation/premastering facili-
ties, hardware producers, mastering/replica-
tion plants, and publishers of information
about CD-ROMs.

The coverage has grown from about 1,000
organizations in 1991 to nearly 3,000 in the
1992 edition. However, many entries include
only partial information, a fact acknowledged
in the book's introduction. While the inclusion
of partial entries adds to the directory's com-
prehensiveness, surprisingly, some significant
firms and organizations are not represented.

These include Micro Design International,
developers of SCSI Express software;
Pemberton Press, publisher ofCD-ROM Pro-

fessional; and SIGCAT, the world's largest
CD-ROM user's group and publisher of the
SIGCAT Software Showcase CD-ROM.

A typical entry includes the following
fields: name, address, telephone and fax num-
bers, key personnel, area of CD-ROM pub-
lishing activity, CD-ROM program, databases
published, and year of first CD-ROM title.
The CD-ROM program field is used as a note
field for company and product descriptions
and sometimes for small ads.

There are four indexes: subject, geo-
graphic, activity, and name. The subject index
covers topics ofCD-ROM titles published by
the companies; the geographic index is by
state ana city in the United States, and by
country and city otherwise. The activity index
relies on information in the "area ofCD-ROM
publishing activity" field in the directory por-
tion of the book. The names and numbers
index attempts to be the "white pages" for the
industry and lists the key contacts from the

directory entries with their organization
name and telephone and fax numbers.

Errors are probably inevitable in compil-
ing a directory like this: the entry for CAB
International, based in the United Kingdom,
notes the company merely as a data provider
in the activity field even though its publishing
activities are described in the program field.
Instead, a branch office in Malaysia is ac-

knowledged as the publisher of CAB Ab-
stracts.

More serious is the misuse of the CD-
ROM program field (rather than the activity
field) in profiling a company, resulting in the

company's being omitted from the appropri-
ate index. An example is Merisel, which is

noted as a distributor in the program field
but is not in the activity index under "dis-
tributors."

One useful feature for future editions
would be a way to identify the firms involved
with CD-I, CDTV, and other CD-ROM-
based formats. Another would be some indi-
cation of the CD-ROM titles to which a given
information provider contributed. It would
also be handy to have financial information, at
least for the industry ifnot for individual com-
panies. Granted, the publisher may have a

hard time keeping the price as low as it is

now. There are more steps to take on the
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road to an ideal source of information on

the organizations involved in the CD-ROM

industry.—Ka-Neng Au, Rutgers University
Libraries. ■ ■

Classification Research for Knowledge
Representation and Organization: Pro-
ceedings ofthe 5th International Study
Conference on Classification Research,
Toronto, Canada, June 24-28, 1991.
Ed. by Nancy J. Williamson and Michele
Hudon. New York: Elsevier, 1992. 427p.
$128.50 (ISBN 0-444-89343-1).
The function of classification is "to order

documents ... in a sequence which can be
understood by users and which actively helps
to promote their thinking about their sub-
jects" (Foskett, quoted byWilson, p. 389). Yet
the contents of this book about classifica-
tion are not classified. The papers in the
three sections—keynote address (Elaine
Svenonius), plenary sessions (nine papers ar-

ranged by author), and contributed papers
(thirty papers by author)—lend themselves to
cross-classification. In sections 2 and 3 there
are philosophical papers (Francis Miksa) and
general overviews (Eric de Grolier); many of
the contributed papers are far more substan-
tive than the plenary report on a planned
thesaurus for records management. There are

fortuitous juxtapositions of related papers
(e.g., Rebecca Greens and Susanne M.

Humphreys on frames, and William Stiles'
and Elaine Svenonius' on chain indexing), but
there are mainly jarring transitions from pa-
pers on traditional classification schemes to
thesauri and expert systems.

Some of the papers have promising begin-
nings but disappointing endings—e.g.,
Pauline A. Cochranes "Indexing and Search-
ing Thesauri" poses interesting questions but
concludes with musings about the need for
further research. A paper that delivers more

than the title promises is Linda Smith's
"UNISIST Revisited"—a well-documented
overview of the compatibility of indexing
languages.

The editors contributed an introduction
and a summary, each one page long. The in-
traduction states that camera-ready copy was
used in order not to delay the availability of
the proceedings. The book appeared almost a
year after the conference was held, however,
and much could have been done to improve

the quality of the papers. In many of the

papers in the volume, the type is very small.

Timothy C. Craven's "Concept Relation
Structures and Their Graphic Display" lacks
figures; the figures in Susanne M.

Humphrey's paper follow her references,
rather than being juxtaposed with the text.

Raya Fidel's "Thesaurus Requirements for an
Intermediary Expert System" lacks refer-
ences. The editors did not proofread their
introduction, and many of the papers are

marred by gross misspellings. Fugmann should
have asked a native English speaker to extricate
his German syntax and to correct his spelling.

Elsevier spokespersons tout the "value-
added services" of publishers as justification
for their high prices. The publisher provided
bibliographic data at the head of each paper,
but it lacks main entry—the name of the con-
ference—as indicated by the CIR Running
heads would have facilitated fan-searching or
browsing through the volume, but there are

none.

The two-page subject index contributed by
the coeditor is structurally sound, well format-
ted, and somewhat analytical. Some of the see

references could have been converted to dou-
ble entries. There are no see also references;
these would have created a hidden classifica-
tion that could have compensated to some

extent for the lack of logical arrangement in
the text.

Many experts in classification theory par-
ticipated in the conference; most have pub-
lished similar papers elsewhere. There are some

golden nuggets in this book, but they require
a better setting to shine through.—Bella Hass

Weinberg, St. John's University. • ®

Clayton, Marlene, with Chris Batt. Man-

aging Library Automation. 2d ed. Brook-
field, Vt: Ashgate, 1992. 218p. $59.95
(ISBN 1-85742-003-9).
This work, an update of a book published

in 1987, is intended to provide a guide to the
most important issues in library automation
for librarians and information workers. Chap-
ter titles are "Planning for Automation";
"Hardware and the Library Manager"; "Soft-
ware"; "Technical Support Functions"; "Es-
tablished Standards, Techniques, and Com-

patibility Issues"; "Communications and
Networking"; "Choosing a Library Manage-
ment System"; "Implementing the System";
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"File Creation"; and "ManagingWorking Sys-
tems." There is a well-rounded bibliography
and an index.

United States readers should be aware that
this book was written and published in the
United Kingdom and that the examples and
terminology are very specific to that country.
This does not invalidate any of the concepts
discussed in the book, but it may hinder U.S.
readers who are new to library automation
and need a familiar frame of reference.

I found this book to be frustrating for two
reasons. First, far too much space is devoted
to the description and discussion of the tech-
nical aspects of information technology and
too little space is given over to management
issues. Second, Claytons impenetrable writ-

ing style renders inaccessible much of the
useful information that does exist in the book.
However, the book does contain helpful over-
views of the management issues associated
with the steps in automating library processes.

In the introduction, Clayton promises that
"no attempt has been made to describe or

explain computing techniques except where
an understanding of these assists the effective
use of systems by librarians" (p. vii). It turns
out that about 40 percent of the book is de-
voted to "computing techniques," and a good
deal of this information is not relevant to
automation in libraries. Its purpose in this
book, therefore, is unclear. Worse, very little
of this information, relevant or not, is actually
useful to the library manager attempting to

organize an automation project. It is insuffi-
ciently clear and detailed for the novice and is
redundant and irrelevant to the knowledge-
able reader.

By contrast, the chapters on planning for,
choosing, implementing, and managing an au-
tomated system and on file creation are rele-
vant and helpful—up to a point. In particular
I appreciated Claytons emphasis on the per-
sons affected by the introduction of automa-
tion into an organization and on human fac-
tors issues. Her discussion of publicity,
education, and training is detailed and knowl-
edgeable. Unfortunately, when discussing
other important management issues, Clayton
fails to deal with suggested techniques in suf-
ficient depth, being satisfied with identifying
the ideas as important.

The updating performed by Chris Batt on
the 1987 edition is, in general, well integrated
and useful. Given the high price of this book

and the large number ofbooks and articles on
this subject more suitable to U.S. readers with
respect to terminology and examples, I do not
recommend its purchase.—George Ricker-
son, University ofMissouri System. ■ ■

Crawford, Walt. The Online Catalog Book:
Essays and Examples. Boston: G.K. Hall,
1992. 560p. $50 (ISBN 0-8161-1996-1);
paper, $35 (ISBN 0-8161-1995-3).
Crawford's third book about online cata-

logs is an excellent resource for anyone in-
volved in the design, implementation, or se-
lection of an OPAC. Part 1 contains
Crawford's own essays about issues in catalog
design. Part 2 consists of contributions from
users or vendors of thirty-two different online
catalogs. Actual screen displays, captured
from each system using screen capture soft-
ware, are accompanied by commentary about
the user interface and the system's search and
display capabilities.

The design essays are informal, based

mostly on Crawford's experience and opinions
rather than on scholarly research. They are

clearly written, well organized, and contain

sprinklings of humor, such as the use of the
"mutter test" as an indicator of system coher-
ence—"If I can get all the way through a

half-hour searching session without mutter-

ing, the system passes" (p. 63). Crawford goes
beyond the current state of the art of OPACs
to discuss emerging trends such as library-de-
fined catalogs, graphical user interfaces, dis-
tributed systems, the Z39.50 protocol (used
for searching outside systems using the local

system's user interface), and integrated sys-
tems achieved by seamlessly linking together
components from different vendors.

Some of Crawford's views are controver-

sial, even "heretical," as he puts it. While

agreeing that libraries should offer access be-
yond their own collections, he also sees the

ongoing need for physical as well as "virtual"
collections of material. He says that catalogs
should meet the immediate needs of "quick-
check searchers," who are the vast majority of
catalog users, instead of forcing them into

more comprehensive, research-oriented
searching. He argues strongly for including all
textual fields in the MARC record in a full

bibliographic display, including added entries
and notes which are often excluded from

patron displays.
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Crawford warns against using the included
OPAC examples as a tool for making purchase
decisions. Not every system on the market is

represented, the information may already be
out of date due to ongoing system develop-
ment, and software modules other than the
OPAC are not discussed. Despite all the cave-
ats, the range ofsystems and types of libraries
represented is impressive, and the examples
at least provide a good starting point for sys-
tern selection. The systems covered include
not only the larger, better-known systems but
also PC- and Macintosh-based systems (such
as the Assistant, Catalog Plus, and MacLAP),
CD-ROM OPACs (e.g., IMPACT, MARC-

IVE), and special library systems (e.g.,
BiblioTech, TECHLIBplus). Several locally
developed systems, such as those at Dart-
mouth, Rensselaer Polytechnic, and Purdue,
are also included. In several cases, the con-

tributors are vendor representatives rather
than users.

The screen displays make up the hulk of
each contribution, accompanied by brief ex-
planatory comments. Guided by a set ofques-
tions from Crawford, each contributor steps
the reader through a variety of searches, dif-
ferent types of bibliographic displays, help
screens, and responses to user errors. Specific
searches suggested by Crawford are used if
they apply to the particular database. Seeing
all of these systems in such close proximity,
the reader is struck more by their similarities
than by their differences. Most are menu-

driven, with a few offering a command mode
in addition. A few offer command interfaces
only. Most ask the user to choose a type of
search, such as author, title, subject, call num-
ber, or other access point; a few offer global
or cross-index searching as one of the choices.
Keyword and Boolean searching are sup-
ported to varying degrees. Almost all the sys-
terns offer brief, full, and MARC biblio-
graphic displays.

The screen displays are clear and legible,
although generally not as easy to read as they
would be at a terminal. Most show highlight-
ing as they would on the actual system. In
some chapters the displays inexplicably vary
between small, three-to-a-page reproduc-
tions and larger, easier-to-read, two-to-a-page
screens. In each chapter, the complete com-

mentary appears first, followed by all of the
screen displays, forcing the reader to do a lot
ofpage flipping. In a few chapters the displays

are out of synch with the numbers used to

reference them in the text. Integrating the
screens into the text would have made the
book easier to read, although production
would have been much more difficult and

costly.
The entire book would have benefitted

from closer integration of its two parts. The
essays in Part 1 would have been more effec-
five had they incorporated some of the
screens as examples or at least referenced
them more specifically. Nonetheless, the
book is a valuable reference for anyone in-
volved with OPACs.

This book does not supersede Crawford's
two earlier works on the subject of online
catalogs. Bibliographic Displays in the Online

Catalog (1986) focuses more narrowly on dis-
plays of bibliographic records and does not

discuss the other issues. Patron Access: Issues

forOnline Catalogs (1987) covers some of the
same issues, some in even more detail, but
obviously is not as up to date and does not

include the screen examples. For those who
want even more screen examples, Crawford
offers The Catalog Collection, to be published
annually by LITA. The collection includes all
of the contributed screens, not just those se-

lected to appear in the book, and promises to
be updated annually to reflect new and en-

hanced catalogs.—FaeK. Hamilton, Informa-
tion Technology Consulting, Cadisle, Massa-
chusetts. ■ ■

Ensor, Pat, and Hardin, Steve. CD-ROM
Periodical Index: A Guide to Abstracted,
Indexed, and Fidltext Periodicals on CD-
ROM. Westport, Conn.: Meckler, 1992.

420p. $65 (ISBN 0-88736-803-4).
Ensor and Hardin set out to list "all the

periodicals indexed, abstracted, or carried
fulltext by certain research-oriented CD-
ROMS" (p.vii). More than 30,000 periodicals
are listed from seventy-nine major CD-ROM
databases. This book expands and supple-
ments Pat Ensors 1991 CD-ROM Research
Collections, which provides descriptions and
evaluations of 114 CD-ROM products but
does not list the individual periodical titles
indexed or abstracted on them.

The first section of CD-ROM Periodical
Index is an alphabetic list of the CD-ROM
databases, with each entry listing the title of
the database, publisher, price, years covered,
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type of coverage (abstracting, indexing,
fulltext), search software and capabilities, and
the titles of periodicals covered in the
database. The second section of the book, the
Periodical Title Index, is an alphabetic listing
of the periodicals covered and the CD-ROM
databases in which they are indexed. Whether
the journal is available fulltext is noted here
as well. The Publisher Index, last in the vol-
ume, is a list of company names, addresses,
telephone numbers, and the page numbers on
which products appear in the volume.

This reasonably priced index would be a

handy addition to any reference collection. It
would be useful in maximizing use of CD-
ROM databases present in the library's collec-
tion, in making referrals, or in the decision-
making process for CD-ROM or serials
acquisition.

In future editions, a one- or two-sentence
database description following the CD-ROM
title would be welcome in the Periodical List-
ings by CD-ROM Database section. Consis-

tency within the periodical lists of each CD-
ROM database would also be desirable. In
about one-eighth ofthe CD-ROM periodicals
listed there are notations following periodical
titles as to years of coverage. For example,
most titles in INSPEC ONDISC appear with
a year notation following: "Applied Spectros-
copy '68-, Applied Spectroscopy Reviews
'71-," etc. Confusion arises when one com-

pares these notations with the descriptive ma-
terial at the beginning of the entry for IN-
SPEC ONDISC. One field is titled Years
Covered and lists 1989 to present. There is no

explanation of this discrepancy. For other ti-
ties, a note explains the difference, as in

General Periodical Index-Public: "Current
database coverage begins in 1988 unless oth-
erwise indicated." The majority of the CD-
ROM periodicals lists have no such indication
ofyears covered following the periodical title.

Another area that appears to need stylistic
editing is the Periodical Title Index, in which
some titles appear fully capitalized while oth-
ers do not. Because no explanation for these
differences is given, and no particular func-
tion can be discerned, one suspects that this
is due to the work being a collaborative effort.

CD-ROM Periodical Index is a valuable
reference work, since nothing else available
covers periodicals indexed by CD-ROM
databases in this depth. The book holds fur-
ther promise as well, since the authors, in the

preface, reveal plans for future editions that
will include more CD-ROMs.—Julie Pinnell,
Johnson County Community College, Over-
land Park, Kansas. ■ ■

ERIC Identifier Authority List (IAL)
1992. Ed. by Carolyn R. Weller and
James E. Houston. Phoenix, Ariz.: Oryx,
1992. 497p. $55 (ISBN 0-89774-738-0).
The ERIC Identifier Authority List (IAL)

1992 continues the IAL first published in
1980 as an effort to add depth and expansion
to ERIC searching and indexing. The 1980
IAL contained 25,000 identifiers, while the
1992 IAL contains more than 44,000. The
volume is published as a companion or sup-
plement to the Thesaurus of ERIC Descrip-
tors, 12th ed. (1990).
It is necessary to compare ERIC descrip-

tors with ERIC identifiers in order to provide
the basis for use of the IAL. ERIC descriptors
are controlled vocabulary terms and are im-

mediately displayed—for example, when one

performs an "Easy Menu" search in an ERIC
CD-ROM database. Identifiers are more spe-
cific than descriptors. Often the name of a

specific entity—e.g., person, place, organiza-
tion, test, computer program, legislation—
identifiers may be transitory and may come
and go from versions of the IAL. Identifiers
also may be candidates for descriptor status.
Terms are first introduced as identifiers and
exist as such until their scope, definition, and
long-term use are determined. Format stan-
dards, such as geographic locations, organiza-
tion names, and ethnic groups, are imposed
on identifiers to eliminate variant forms of the
same concept.

The 1992 IAL presents two displays. The
"Alphabetical Display" lists all identifiers,
plus a category numberand postings count for
both Current Index to Journals in Education

(CIJE) and Resource in Education (RIE) (for-
merly Research in Education, an ERIC

monthly publication). This list also includes
cross-references to approved identifiers. The
second part of the volume contains the "Cat-

egory Display," twenty lists of identifiers ar-

ranged alphabeticallywithin each subject cat-
egory. These lists enable the searcher to scan

lists of terms relating topics or to find specific
indexing terms that might be difficult to locate
alphabetically. Both displays are useful for
novice and experienced ERIC searchers,
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providing a depth of indexing and retrieval not
possible with descriptors alone. The IAL also
includes the Used For (UF) and Scope Notes

(SN) familiar to users of the Thesaurus of
ERIC Descriptors.

As an example of the use of identifiers in
ERIC CD-ROM databases, a search was per-
formed on the phrase "course evaluation

questionnaire," first using Easy Menu
Search's Word/Phrase Index. The search dis-
played the phrase in the index, resulting in
one retrieved record. When this same phrase
was entered (selected from the IAL), using
Words & Phrases as "Another Option" selec-
tion from the Easy Search Menu, the search
retrieved fifteen records (including the one

found previously), all of which contained
"course evaluation questionnaire" in the iden-
tifier field. Several additional searches were

performed using both the "Word/Phrase
Index" and then the "Words & Phrases" Op-
tion to enter identifiers chosen from the IAL;
all searches retrieved a larger number ofper-
tinent records when identifiers were entered
as a "Words & Phrases" search.

The IAL 1992 is highly recommended as a

resource or search tool for any library using
ERIC in any format, whether computerized
or in the CIJE or RLE print. Identifiers serve

not only to broaden the intended search but
also to pinpoint terms through the Category
Display that might not otherwise come to
mind. This volume is also necessary for any-
one writing in the field ofeducation and wish-
ing to submit indexed materials to CIJE or

RIE for inclusion in the database.—Linda
Gunter, The Claremont Colleges. ■ ■

Gilmartin, Jacqueline, and Anne Beavan.
DYNIX: A Guidefor Librarians and Sys-
tem Managers. Brookfield, Vt.: Ashgate,
1992. 392p. $79.95 (ISBN 1-85742-010-
1).
The title of the book is perfectly descrip-

tive: It is a comprehensive overview of the
Dynix integrated library system, with copious
illustrations of command options, menus, and
specimen record displays. Every significant
Dynix command is illustrated, and many of
the local options available to the Dynix client
are presented. Unfortunately, the book was

outdated by the time it reached copyright.
Gilmartin and Beavan have done an excel-

lent job of assembling and organizing a great

deal of information, but the book's utility is

problematic, since it is based on Dynix Re-
lease 120, which was superseded in the U.S.

marketplace in 1991. Release 140, two gener-
ations newer, is now in beta testing (April
1993) and is scheduled for general distribu-
tion by the end of the summer. It is distressing
to contemplate the obvious work and care that
has gone into this book for which there is
either no market at all or at best a highly
circumscribed one. The information pre-
sented in this book is of good quality, but the
book's utility is negligible, its market limited,
and its cost ($79.95) high.—Harold D.

Neikirk, Western Maryland College. B B

Information Sources in Patents. Ed. by
C. Peter Auger. London: Bowker-Saur.

1992.187p. $75 (ISBN 0-862981-906-0).
Ever since a 1474 Venetian statute estab-

lished the importance and necessity of pro-
tecting inventors' rights and thus articulated
the concept of intellectual property, debate
over the law's usefulness has occurred across

both ends of the spectrum. Competition in

the current global village is shifting the focus
of those debates to areas not even envisioned
in 1474 but still in need of some form of

protection.
Patents are a form of intellectual property.

Because of its technical nature, patent docu-
mentation can be quite challenging in terms

of approachability and can be daunting to the

neophyte. Therefore, any new effort, like this
work, that allows patents to be understood
more easily or enhances accessibility of im-
portant information is always welcome.

After giving a briefhistory ofpatents, from
a solidly British and European perspective,
this work provides an overview of patents in

Europe, the United States, and the United
Kingdom in three chapters of, respectively,
eleven, six, and twenty pages. Another chap-
ter of six pages covers Germany, Japan, and
Australia "chosen as representatives of the
world's national patent systems." The chapter
on the international aspects of patents is par-
ticularly useful. It addresses the Patent Coop-
eration Treaty, discusses the International Pa-
tent Classification, and explains the activities

performed by theWorld Intellectual Property
Organisation (WIPO), providing a listing of
the unions and treaties it administers.
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Where does one obtain information about
patents? This work describes sufficiently well
the British Patents Information Network and
the American Patent and Trademark Deposi-
tory Libraries system. Brief paragraphs are

devoted to French and German patent and
trademark registration systems. With regard
to sources of information, all basic publica-
tions are listed and described for Europe, the
United States, the United Kingdom, and the
three other "representative" countries. Also
described are other abstracting and indexing
services such as the International Patent Doc-
umentation Centre (INPADOC) and the var-
ious Derwent publications.

One of the best chapters of this work cov-
ers all important online services (with the
exception of Mead Data's LEXPAT). Three
other chapters deal with "information needs
in the engineering industries," "the import-
ance of chemical patents," and "patenting in
the life sciences." In these areas the relation-
ship with published sources, limitations of
current patent laws, and difficulties in stan-

dardizing descriptions are emphasized. A
final chapter very briefly contemplates fu-
ture developments and at the same time

provides a short selection of materials for
further reading.

Libraries wishing more detailed coverage
should still rely on Rimmer's International
Guide to Official Industrial Property Publica-
tions, Kase s Foreign Patents (which, inciden-
tally, needs to be revised and updated), and
Ardis' Introduction to U.S. Patent Searching.

Well written and concise, although obvi-

ously intended more for British readers, this
work is valuable for those libraries in need of
a well-packaged but general overview of pa-
tents. This is an unforbidding and quite help-
ful work.—Erminio D'Onofrio, The New York
Public Library. ■ ■

Machalow, Robert. 101 Uses of LOTUS in

Libraries. Westport, Conn.: Meckler,
1992. 350p. $42.50 (ISBN 0-88736-
791-7).
This volume updates and expands the

author's previous book on Lotus, Using Lotus
1-2-3: A How-to-Do-lt Manual For Library
Applications. In this new book, Machalow
details 101 ways Lotus can be used to handle

library functions such as budget, reference,

circulation, ILL, periodicals, acquisitions, cat-
aloging, database services, and bibliographic
instruction.

For each library application, the author
begins with a concept, then adds step-by-step
explanations with menu commands, followed
by discussion of alternative macro language.
Machalow further assists by suggesting Lotus'
advanced built-in functions. For each section,
every feature of Lotus is explored, and inno-
vative ideas related to specific library func-
tions demonstrated.

A large part of the book covers biblio-
graphic instruction. In one example, a full-
screen menu is designed on a Lotus work-
sheet to permit the user to choose
bibliographic instruction lessons, which in-
elude a description of features of library cata-
log cards and user quizzes on the cards. Mac-
ros associated with the full-screen menu are

shown. Worksheets containing the lessons
have been created and are incorporated as

subroutines into the menu.

As the author states in the introduction,
the book's targeted audience is the experi-
enced user; thus it focuses heavily on built-in
functions and the macro command language.
For intermediate users who have some under-
standing of Lotus, the book will be most valu-
able when used together with other Lotus
reference books.

However, although the author provides
many creative uses for Lotus, he fails to

indicate in each application the limitations
of Lotus, possible PC hardware con-

straints, or the limitations of database re-

cords. The spreadsheet function is the major
feature of Lotus; other functions—e.g.,
database management and graphics—are less

powerful. Some applications indicated in the
book might be more effectively managed by
other software or might be easily accom-

plished by using Lotus together with another

package.
The book provides valuable illustrations

and specific examples of finished products.
The author explains the library applications
fully and makes effective use of illustrations
and sample screens. More references to the
built-in functions and macros available in later
releases of Lotus would have been helpful.
Overall, however, this is an excellent book for
Lotus users searching for myriad ways to use

the program in libraries.—Birong Ho, Wayne
State University Libraries. ■ ■
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Macintoshed Libraries 5. Ed. by Edward
J. Valauskas and Bill Vaccaro. Cupertino,
Calif.: Apple Library Users Group, 1992.
97p., paper, free (No ISBN). Also avail-
able as a HyperCard stack from Apple
Computer, Inc., 10381 Bandley Dr.

MS:8C, Cupertino, CA 95014.
This book is the fifth edition of a popular

series of books that describes innovative li-

brary applications using the Macintosh com-

puter. Editor Edward Valauskas characterizes
the sixteen case studies as adventures "where

imagination triumphs" in the use of technol-
ogy to meet library patrons' information
needs. Of the sixteen articles, nine describe
university library projects, four describe
school libraries, two present creative pro-
grams in special libraries, and one discusses a

public library system. Some of the programs
appear to be transferrable to different librar-
ies, but these are not projects for the faint-
hearted. The ability to use HyperCard and
understand scanning equipment—and the
willingness to put in some long days—may be
just some ofthe requirements for undertaking
the projects described.

The subtitle of this book might have been
HyperCard in the Library. Several articles
describe the use of this software, mostly at

university libraries, to develop training mod-
ules that introduce library staff and patrons to
the online catalog and other library resources.
Two articles describe workstation interfaces
called Gateway and the Chemists Crystal
Ball; HyperCard is the program used to facil-
itate searching in different databases. The
CORE (Chemistry Online Retrieval Experi-
ment) project uses HyperCard to meet a

unique challenge, that of converting elec-
tronic typesetting languages used in print
journals (containing special characters, signs,
etc.) into compatible formats for electronic
display. Still another article describes digi-
tized document transmission using Hyper-
Card.

Immigrant is a HyperCard stack program
that has been written about elsewhere but has
a special place in this collection. High school
students not only have access to historical
archives for their own research, they also par-
ticipated in the collection and scanning of text
and graphics using portable computer equip-
ment. Similarly, another article describes how
a Virginia school district, with a technology-
intensive high school known as the "Smart

School," is building a collection of scanned

images and historical and science-related data
using a variety of software in addition to

HyperCard. Singing Light, one ofseveral pro-
grams funded by an ALOT (Apple Library of
Tomorrow) grant, incorporates HyperCard
into the development of an innovative multi-
media database of Indian history on CD-
ROM.

The remaining articles in this collection
cover general hardware considerations and
some special library applications of software
such as File Maker Pro. There is a general
index and a special index of hardware and
software vendors. The total effect of this book
is one of inspiration. Macintoshed Libraries 5
meets its goal as stated in the introduction—
to stretch the technology to meet the

challenge of providing information where,
how, and when it's needed. Many examples of
successful applications are packed into this
small (free!) book.—Catherine Murphy,
Three Village Schools, Stonu Brook, New
York. U ■

Morris, Anne. The Application of Expert
Systems in Libraries and Information
Systems Centres. London: Bowker-Saur,
1992. 241p. $65 (ISBN 0-86291-276-8).
Expert Systems (ES) seem a marvelous

panacea for the overworked librarian, but the
fact is few are in operation today, and these
seem to work best when developed and used
for a specific purpose. The technology is still
at an evolutionary stage and is far from widely
utilized.

Do we need yet another book on ES? Yes.
This text makes a valuable contribution to our

knowledge and understanding of ES. It was
written to review the progress made thus far
in applying ES technology to library and in-

formation work. We have seen Expert Systems
in Reference Work (Roysdon and White,
1988), Expert Systems in Libraries (Aluri and
Riggs, 1990), Expert Systems in ARL Librar-
ies (Bailey and Myers, 1991), and numerous

journal articles. The Morris text enhances the
extant literature.

The text is divided into seven chapters,
each with a different author, which lead the
reader logically and clearly to an understand-
ing of expert systems and their relevance to

todays libraries. Anne Morris provides both
an introduction and an overview of expert
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systems generally, listing their characteristics,
importance, applications, and components.
She then discusses ES tools—artificial intelli-
gence programming languages, expert system
shells, knowledge engineering environ-
ments—and the selection of these to develop
ES. Her explanations are easily understood by
the thinking librarian.

Forbes Gibbs successfully tackles the

problem of explaining knowledge-based in-

dexing. This is the toughest chapter to read
but is well worth the attempt because the
concepts are necessary to our understanding
of ES work. Bill Black follows with an expla-
nation of the linguistic aspects of the informa-
tion accessing process in his chapter describ-
ing the links between rule-based systems,
natural language processing, and abstracting.

The next three chapters deal with more

practical examples of the use ofES. Roy Davies,
Alastair Smith, and Morris discuss possible
applications of expert systems in the refer-
ence process in relation to several models of
that process. They describe design issues and
discuss systems already implemented orbeing
developed. Davies writes about the use of ES
in cataloging, in which the process ofcreating
and maintaining the catalog is surprisingly
complex. Gwyneth Tseng describes applica-
tion of ES to simplify online information re-

trieval.
The final chapter, Ralph Alberico's essay

on the future of ES, should be read by every-
one interested in the near-future develop-
ment of existing library technologies. It in-
eludes a scenario for a physics knowledge base
which exemplifies that needed for any disci-
pline. He cautions that the next generation
will likely bear little resemblance to current

technology.
Each writer explores his or her area very

well, from historical development to present
possibilities and future needs, and presents
many examples. Each chapter has its own

pertinent bibliography. Overall the book is an

honest appraisal of the history and capabilities
of ES today, with some glimpses into the near
future. The text is very readable, particularly
to those who regularly read ITAL, and con-

tains a brief glossary of terminology. Several
of the writers are not Americans, which adds
a welcome international flavor to the writing
and a few quirks in spelling.

The most glaring flaw appears in the pref-
ace, where Morris introduces the develop

ment of the chapters. The chapter order was
obviously changed later into a more logical
flow of thought and one chapter was added.

Readership for this book is widespread: it
can serve as a valuable introduction for the
novice and will be useful for those curious
about the ways in which present and future
technologies might affect the provision of li-
brary services—in other words, all of us!
It is most valuable for its clear explanations
and context-based examples.—Valerie
Jackson Feinman, Adelphi University Li-
braries. ■ ■

Retrospective Conversion: History, Ap-
proaches, Considerations. Ed. by Brian
Schottlaender. New York: Haworth, 1992.
167p. $24.95 (ISBN 1-56024-328-7).
This book, also published as volume 14,

numbers 3 and 4, of Cataloging and Classifi-
cation Quarterly, consists of a collection of

papers edited and introduced by Brian
Schottlaender. The work is divided into four
sections: History, Case Studies, Coordination
and Innovation, and Control Issues. Each of
these sections is composed of two articles.
The History section contains a bibliography
and review of the retrospective conversion
literature published between 1980 and 1990

compiled by Daphne C. Hsueh and a history
and status report on the Library of Congress
PREMARC file by Susan H. Vita.

Case studies are often a way to discover
what others have done in dealing with issues.

Maiy K. Bolin and Harley B. Wright share
their experience in the retrospective conver-

sion of the University of Idaho's catalog. Dif-
ferent approaches were used at different times
to convert this medium-sized academic library,
and Bolin andWright provide comparisons of
the approaches used. Ruth Christ and Selina
Lin snare the University of Iowa's experience
in converting its serial titles. They include a

helpful list of questions they apply to serial
conversion projects but that could also be used
for any retrospective conversion project.

The first article in the Coordination and
Innovation section compares and contrasts

the handling of music scores in retrospective
conversion by seven different libraries.
Michelle Koth and Laura Gayle Green sum-

marize the workflow and give the advantages
and disadvantages of the process for each

library.
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Beth Sandore reviews the procedures used
in converting a reading room collection of a

computer science department. Programming
was done to allow most of the work to be done
at a personal computer.

The Control Issues section begins with a

selective review of the literature on editing
recon records. Edward Adrian Lentz surveys
the literature to determine the standards to

which theorists and practitioners adhere and
the impact these standards have on the cost of
recon projects. James Tilio Maccaferri dis-
cusses the various ways authority control can
be incorporated in a conversion process. He
covers conducting authority work in-house,
sending work to a vendor for cleanup, and
combining the two approaches.

The articles are all written by people who
have undergone a conversion project and who
have information of interest to those involved
in their own projects. Anyone involved in ret-
respective conversion will find these articles
useful, thought-provoking, and well worth
their time.—-Susan Moore, University of Ari-
zona Library. ■ ■

Stieg, Margaret F. Change and Challenge
in Library and Information Science Edu-
cation. Chicago: American Library Assn.,
1992. 206p. paper $37 (ISBN 0-8389-
0576-5).
This book addresses the continuing debate

about the scope and quality of education for
schools with ALA-accredited programs. Li-

brarianship, information science, and archival
administration are the focus of this overview
of issues. One of the authors purposes is to

foster understanding among the specialists in
this information profession triad. In order to
do this, she presents the historical context of
the debate and the past and current direction
of professional education.

All the major works that have contributed
to our understanding of education for tradi-
tional librarianship are examined, and the
roots of archival education and information
science education explored. Stieg relies on the
C. C. Williamson report on library education,
published in 1923, to help us focus on how we

got into the university (and what it has cost

us), and she notes the contributions of the
other professions that helped form the service
ideal of the American university system. She
strikes a balance between the demands of the

practice and those of the university setting.
The link between goals and objectives of the
schools and the influence of the standards on
these is firmly established. Stieg comments on
the various administrative possibilities, the
role of the dean, and the critical need to

define leadership.
Stieg doesn't deny the importance of tech-

nology but questions its role in the schools and
voices the fear that it is an end in itself. A

significant thrust of the work is the call for
more regional and national planning, but the
difficulties of achieving this are not oversim-

plified. Librarians, archivists, and information
scientists have different ways of defending
their professional status, and Stieg offers a

rich variety ofsources fromwhich to draw new

conclusions. She addresses the qualifications
needed by faculty in research institutions and
the need for careful planning for a curriculum
that must have foundation courses and elec-
fives for specialization. Distance education
and continuing education are seen as viable

options for course delivery because of the

increasing number of part-time students in

the schools.
The process of accreditation is carefully

explained. The need to understand the di-
lemma that pleasing several accrediting agen-
cies creates is examined, the acceptance by
ALA of NCATE (National Council for the
Accreditation of Teachers' Education) being
one example of this. Stieg also raises the ques-
tion of certification. The recent development
of certification within the SAA (Society of
American Archivists) is briefly mentioned.

This book can be the stimulus for open
discussion between educators and practition-
ers as we prepare for incipient changes. It is a

call to action. Each reader can use it as a

catalyst to determine the overarching ques-
tion asked by Stieg: "What is in the best inter-
ests of the professions and the clienteles they
serve?" The work is in eleven chapters, has an
excellent bibliography, and an index of suffi-
cient depth.—Kathleen J. M. Haynes, The

University ofOklahoma. B B

Virtual Worlds, Real Challenges: Papers
From SRI's 1991 Conference on Vir-
tual Reality. Ed. by Teresa Middleton.
Westport, Conn.: Meckler, 1992. 119p.
paper, $35 (ISBN 0-88736-870-0).
For most people, virtual reality begins and
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ends with war games, where teams use high
technology to do battle. There is another,
more serious side though, one presented in
Virtual Worlds, a collection of papers deliv-
ered at a conference sponsored by SRI Inter-
national (formerly Stanford Research Insti-
tute) and VPL Research. A few of the papers
may be too far removed from the libraryworld
and too technical in nature to warrant more
than a quick glance. However, the book as a

whole should be read by anyone wanting a

greater understanding ofvirtual reality and its
potential.

Virtual reality is still in its infancy, and
researchers are intent on developing and re-

fining new and better tools. The excitement
of this pioneering group is communicated in
work that challenges its own assumptions and
strives to imagine a different reality. Develop-
ers of virtual reality gathered in June 1991 to
discuss systems development, applications,
and human interface issues. Some of the ap-
plications discussed were assistive technology
for the disabled, surgical simulators, and ge-
netic imaging systems. Readers may never

have need to use a stereoscopic viewer like the
one being developed at the Fake Space Labs
(now Fakespace, Inc., ofMenlo Park, Califor-
nia), but it is instructive to learn about the
design considerations and philosophy of this
and other tools.

Virtual reality has the potential to take us

beyond our physical limitations and guide us

to new insights and knowledge. Complex
computer technologies are proliferating and

becoming more difficult to manage. Virtual
reality uses technology to create human-ma-
chine interfaces that permit control of multi-
pie peripheral devices with relative ease.

Librarians, particularly, may be interested
in the work being done on virtual reality for
the disabled. VPL Research's DataGlove uses

fiber-optic sensors to replicate hand move-

ments. Other interface devices simulate visual
or auditory experiences. Using one of these
tools may give a disabled person an entirely
different view of the world, and the world a

much fuller appreciation for the disabled.
Even though it dates from two years ago,

the research reported at this conference is far
ahead of most current library applications. If
you think you know what virtual reality is

about, read this and increase you knowledge.
Even ifyou know nothing about virtual reality,
scan this book. Reading selected papers will

help you appreciate a new and exciting field
and create new approaches to delivering in-
formation and services. Librarians are begin-
ning to envision the virtual library; this book
may serve as a catalyst for thought.—Mary
Alice Ball, Loyola University. ■ ■

Software Reviews

Pro-Cite for the Macintosh. Personal Bib-
liographic Software, P.O. Box 4250, Ann
Arbor, MI 48106; (313) 996-1580. Hard-
ware and software requirements: Mac
Plus or larger, using Macintosh system
software version 6.0.2 or higher. Hard
disk highly recommended. Price: Single
user, $395; multiuser packs available.
Pro-Cite, now in version 2.1, is probably

the most powerful personal bibliographic
database management system available for
the Macintosh. Others can be found that are

cheaper and simpler to use, but these are

generally called reference managers, rather
than database managers, and thus provide a

smaller set of functions than Pro-Cite.
Pro-Cite is oriented toward the building of

databases and the production of bibliogra-
phies. One builds and maintains a database
either by entering data by hand or by import-
ing data from another file. Databases or sub-
sets may be sorted by a variety of sort keys,
and editing operations may be performed
globally on multiple records. The database
can be searched to create subsets. Selected
records from the database may be formatted
and printed or saved to disk as bibliographies
or exported in formats readable by other
database systems. It is possible to use a Pro-

Cite database to generate a bibliography from
in-line citations in a word-processing docu-
ment, but Pro-Cite does not offer the

functionality of generating in-line footnotes.
Version 2.1 is network aware, allowing multi-
pie users on networked Macintoshes to work
with the same database. Only one user may
access the database for editing, although
several users may be using it in read-only
mode. A reduced-price read-only version of
the software, allowing a user to read existing
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Figure 1. The Database Window.

databases but not to update them, is in

progress.
According to the product documentation,

Pro-Cite will manage up to 100,000 records in
a single database, with a maximum size of
32,000 characters per record.

To build or edit the content of a database,
one works with the database window (see
figure 1).

The field labels are predefined by Pro-Cite
and appear in a column at the left of the data.
Inexperienced users may find difficulty with
the field name abbreviations, especially since
more than one field may have the same abbre-
viation. There are twenty-six predefined work
forms (in figure 1, "Book, Long Form"; a few
other work forms are "Journal, Short Form,"
"Dissertation," "Letter"), which contain the
likely fields for each type of citation. New
work forms can be created, and old ones mod-
ified, but the user needs to beware, because
each field is linked to an internal field number
with certain immutable qualities that do not

change with a change in field label. By using
the appropriate menu choices and clicking on
the correct buttons, one may add new records
or edit existing ones.

It is also possible to import records en

masse from another database system. Import-
ing a file saved from an online search service
session or a CD-ROM requires a separate
program called Biblio-Link, purchased indi-

vidually for each service. A Biblio-Link pro-
gram can also be purchased for importing raw
MARC records. Pro-Cite can directly import
data that has been formatted in tab-delimited

or comma-delimited format, requiring that all
defined fields exist in the proper order. Sev-
eral OPAC vendors now provide the ability
to download records in Pro-Cites import
format.

The output of a database is a bibliography.
The key to formatting a bibliography is the

punctuation file, which specifies the format-

ting of each field for output. A number of

predefined punctuation files are provided, in-
eluding all the predominant citation formats

(MLA, Chicago, Science, Turabian, and so

on). By choosing a punctuation file and then

selecting the PRINT BIBLIOGRAPHY or

SELECTED RECORDS TO DISK com-

mands, one can print or save the formatted
bibliography. New punctuation files can be
created for a personal style or for a template
that can be used for compiling load-ready files
for other database systems.

Pro-Cite offers powerful searching fea-
tures. Full-text searching, although slow, al-
lows you to find any character string anywhere
in any record. Limited searching, also a slow

sequential scan of the database, searches only
specified fields. Quick searching, by far the
fastest, is a true index search. The user speci-
fies which fields will be indexed for quick
searching. Boolean searches are supported.
Search strategies and result sets can be saved
for later use. The result of a search is that
certain records in the database are selected.
When the search is complete, one returns to

the database to review the selected records. It
is possible to deselect unwanted records at

this point. Rather than a summary display of
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brief records, only the complete record is
available for display and only one record can

be viewed at a time (three in the browse
mode). The search window can be opened
again, and the results further refined by add-
ing more search criteria. When the search is

complete to the users satisfaction, the se-

lected records may be sorted, globally edited,
or formatted for a bibliography.

Pro-Cite offers the capability of creating
and maintaining authority lists. An authority
list is an independent list of terms that can be
used to control the vocabulary in a database.
Any list that has been stored on the Macintosh
disk can be called up for use in any field in any
database. Authority lists may be made in a

variety of ways. One can add terms to a list
while using Pro-Cite, create a list in a word
processor, or generate a list from all the terms
found in an existing database (this would be a

good way to review all the terms that have
been used in a database), or one can use one

of the many lists that are supplied in the
Pro-Cite package. When building a database,
one uses the authority lists by moving the
cursor to the place where the new term is to
be added, opening the desired authority list,
highlighting the term or terms to be used, and
clicking on the OK button in the authority list.
Unfortunately this tedious procedure must be
repeated for each field being edited; it is not
possible to enter data into the database work
form while an authority list is open, and only
one authority list can be open at a time. One
of the features of authority lists is the ability
to add alternate text to authority entries. At
the point ofgenerating a bibliography, one can
specify whether to use the primary or alter-
nate text in the bibliography, thus achieving to
a small extent the function ofsee references.

Unfortunately the length ofan authority list is
limited to 32,000 characters, making exten-
sive lists cumbersome.

Pro-Cite s user documentation is thorough
and easy to follow, well indexed, and with a

good table of contents. The instructions are

neatly divided into tabbed sections. A single
folded quick-reference card summarizes all
the operations. Online help is available while
you are using the program.

With all its powerful features, the only real
flaw in this package is its lack of observance of
the Macintosh user interface guidelines.
Many of the operations are needlessly modal;
that is, one must enter a function, perform an

operation, and then exit the function before
going on to anything else. At many points only
one window can be viewed, while it would be
useful to be able to switch between several
open windows; only one database, one record
(although three may be viewed in browse
mode, they are still in a single window and
can't be opened or closed one by one), one
authority list, and so on may be viewed at a

time. Even the help window must be closed
before returning to work with the database.
Now that many users have large screens, the

ability to keep multiple windows open would
be an advantage. The dialogue boxes do not

tend to make full use of the Macintosh's

graphical and WYSIWYG capabilities; for ex-
ample, when building a punctuation file, one
types the prepunctuation in a box, then clicks
OK to move it into another box, rather than
simply typing it into the destination box. In

general, Pro-Cite feels more like a converted
IBM program than one that was designed
using the Macintosh mental model, and Mac-
intosh aficionados will find this frustrating
because they cannot rely on their Macintosh
mind-set to figure out how to use the pro-
gram.

Personal Bibliographic Software (PBS)
provides a variety of customer-service op-
tions; the user manual gives a phone number,
a fax number, a U.S. Postal Service address,
and e-mail addresses on four different mail

systems. This reviewer experimented with
electronic mail and received a response virtu-

ally instantaneously. There is also a Bitnet
listserv (discussion group) for Pro-Cite users.

If you are interested in managing foot-
notes or one-time bibliographies for specific
papers, Pro-Cite is probably needlessly com-
plicated. Ifyou are building a database with a

long lifetime and a variety of uses, then con-

structing a Pro-Cite database is well worth the
effort.—Katherina Klemperer. ■ ■

UNIX for (Almost) Any Macintosh.
MachTen Kernel System Software. Tenon

Intersystems, 1123 Chapala Street, Santa
Barbara, CA 93101; 1-800-6-MACH-10;
Internet: INFO@TENON.COM. Hard-
ware and software requirements: Macin-
tosh Classic or higher (MachTen will also
run on a Mac Plus or a Mac SE); 4MB
RAM for System 6.0.x, 5MB RAM for

System 7.0.x; 40MB hard disk (Kernel
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System Software will occupy just short of
20MB of disk space). Price: Workstation
license, $595; server license, $895; op-
tional documentation, $175; academic
pricing and site licensing available.
MachTen Kernel System Software, by

Tenon Intersystems, offers a port of the BSD
4.3 Reno version of the UNIX operating sys-
tern for Macintoshes ranging from the Plus to
the Quadra. Instead of taking over as the
operating system of the Macintosh, as does

Apples AUX version ofUNIX, MachTen runs
as an application on top of the Macintosh

operating system. MachTen is not a UNIX
emulator or merely a set of UNIX-like tools,
however; it is real multiuser and multitasking
UNIX. 1 This architecture yields a very satis-

factory integration of Macintosh and UNIX.
For instance, under MachTen one can use the
Macintosh MultiFinder or the usual UNIX

file-handling commands to access other files
or programs. The user can also copy and paste
between MachTen and Macintosh applica-
tions. Macintosh applications can work on

UNIX documents created in MachTen, just as
MachTen can work on documents prepared
with Macintosh applications. Most Macintosh
printers are supported, with the exception of
the Stylewriter, which Tenon says it will sup-
port in an upgrade due out in 1993. (It may be
available by the time this review is published.)

APPLETALK TO ETHERNET

The most salient feature of UNIX is its ability
to support multiple users and multiple tasks,
and MachTen offers a full range of choices.
MachTen will run on an AppleTalk network,
though the slowness of AppleTalk translates
into slow response times for UNIX commands
executed over this network configuration. For
institutions that do not have the luxury of a
speedier LAN configuration, the ability to run
over AppleTalk is a plus, however. MachTen
also supports Ethernet, as well as serial com-
munications.

SHARING FILES WITH NFS

MachTen has implemented Sun Micro-

systems' Network File System (NFS) to en-

able Macintoshes to share files, not only with
other Macintoshes, but also with other ma-
chines that support the NFS standard. The
ability to set up a Macintosh as an NFS client
or as a server are included in the MachTen
basic package. Using a distributed file system.

a user can access files on a server in the same

way as if the files were on her local machine.
If the user has "mounted" directories from the
server, the directories on the remote machine
will appear in the users home directory as if

theywere resident on a local hard disk, though
they remain stored on the server.

LINKING TO THE OUTSIDE
WORLD

For those sites without direct connections to

the Internet, MachTen offers some serial
communications solutions. MachTen sup-
ports SLIP (Serial Line Internet Protocol)
connections that allow a Mac running
MachTen to dial up a cooperating remote

Internet host that also supports SLIP and
establish the local Mac as a sort of virtual
Internet host. UUCP (UNIX-to-UNIX copy)
also numbers among the features included
with the MachTen basic package. UUCP of-
fers a way of linking a Mac running MachTen
to a global network of UNIX machines that
run UUCP. Access to USENET and the ability
to send mail to colleagues with USENET
addresses as well as to exchange files are also

part ofwhat UUCP offers the user. For those
sites fortunate enough to have a direct con-
nection to the Internet, MachTen also offers
a complete set of Internet protocols, includ-
ing Berkeley TCP/IP, FTP, Telnet, UDP, and
SMTP.

SHELLS AND UTILITIES

MachTen has implemented two of the three
most popular UNIX shells: the Bourne Shell
and the C Shell. Those who are familiar only
with the DOS shell may be pleasantly sur-

prised by the flexibility and programmability
that these shells offer when compared with
the MS-DOS shell. Of course, there is a

sharper learning curve in mastering these
more powerful tools. As with any UNIX sys-
tern, MachTen comes with a large set ofutility
programs, ones that are found on nearly every
UNIXsystem. Text-handling tools such as sed,
awk, grep, sort, and so on have great potential
for use in libraries for manipulating text files
and extracting data from them.2 In the case of
awk, which has undergone several revisions
over the years, MachTen contains an up-to-
date version of this text-oriented program-
ming language. Similar to C, awk has built-in
text-handling features, so it is easier to use on

text files. It is a good beginning language for
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the novice programmer mainly interested in
text manipulation.

DOCUMENTATION

The documentation that comes with the basic
package is rather spare. The sixty-five page
User's Guide introduces many of MachTens
features but does not go into much detail.
MachTen UNIX Basics and the manual
MachTen Text Processing contain reprints of
old but classic articles on using UNIX. The
System Architecture booklet discusses the

relationship between MachTen and the Mac-
intosh operating system and MachTens capa-
bilities in a networking environment. Installa-
tion instructions as well as some other
documentation are supplied as offprints. One
wishing to learn UNIX basics would do well
to purchase one of the many excellent intro-
ductions to UNIX now on the market. On the
other hand, a veteran UNIX user who needs
some technical information will not find it in
the material included with the basic package.
One will find the standard MAN pages avail-
able from the UNIX command line or as a

HyperCard stack. Oddly enough, the MAN
stack does not take effective advantage of

HyperCard by including links among MAN
entries.
It is frustrating to discover that there is not

sufficient documentation in the basic package
to use the many exciting networking and com-
munications tools included in it. Fuller docu-
mentation is available for a separate charge,
as noted in "Beyond the Basic Package,"
below. Users might also consult BSD UNIX
manuals and other UNIX works in lieu of or
in temporary place of the documentation sup-
plied by Tenon.

INSTALLATION

Installing the ten 800K MachTen diskettes on
a Macintosh LCwas fast (twenty minutes) and
painless. The time to set up users and config-
ure MachTen for a networked environment
will vary from site to site.

BEYOND THE BASIC PACKAGE

Veteran UNIX users will wonder about the C

language-development tools and X-Windows
capabilities. Though the Kernel System Soft-
ware does not include any of the C tools

normally expected on a UNIX system, these
may be purchased separately as the Develop-
ment System. Also available separately for an

additional charge is X Window software. Li-
braries will probably be interested in the De-

velopment System because its make and com-
pile tools allow the user to download and
compile UNIX shareware and freeware. The
Development System s list price is $395, and
it includes the GNU C and C++ compilers as

well as such programming tools as make, yacc,
lex, and lint.

CONCLUSION

Libraries that want to slip into the UNIX
world in an inexpensive way would do well to
consider MachTen. Many libraries already
have Macintoshes capable of running this im-
plementation ofUNIX. The cost per machine
of the software could be quite reasonable

given the various pricing options. In times
when equipment budgets are tight, requests
for new software thatwill put existing comput-
ers to new uses maywell have a greater chance
of finding funding than requests for new

workstations and new software. Besides its

potential economies, MachTen also allows
Macintosh sites to continue employing the

user-friendly system they have come to like in
addition to enjoying the powerful capabilities
of UNIX.—Brian Sealy, University ofMichi-
gan, Ann Arbor.

NOTES

1. See the reviewer's review of MKS Toolkit, a

set of UNIX tools for MS-DOS computers, in
the December 1992 issue of Information
Technology and Libraries, p. 448-51.

2. See the authors tutorial article on p. 270-76
of this issue on using sed to edit downloaded
OPAC fdes. ■ ■
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News and Announcements

New Booklet from NOTIS
Explains Buzzwords

Open systems, client/server architecture, and
Z39.50 all have become buzzwords in library
management. But not everybody has a clear
understanding of what they mean and what
their impact on library services will be. A new

booklet, Open Systems and Your Library,
written by Gary Lee Phillips, provides a brief,
thorough overview of these emerging tech-
nologies and cites specific examples of how
they can expand patron usage and streamline
library activities. To obtain a copy of Open
Systems and YourLibrary, contact Linda Sul-
livan at NOTIS, 1007 Church St., Evanston,
IL 60201; (708) 866-0150.

GUIDON Interface Improves Internet
Access to Electronic Journal
With the release of GUIDON 1.1 software,
subscribers to the Online Journal ofCurrent
Clinical Trials now have access to the elec-
tronic journals complete text and graphics
through the Internet.

GUIDON is a graphic user interface de-
veloped by OCLC for electronic journals.
With GUIDON, subscribers view the full text
of articles with graphics and hypertext links
to references, figures, equations, and tables.
GUIDON also supports sophisticated Bool-
ean searching and a document-ordering ca-

pability.
OCLC plans future releases of GUIDON

that will support its searching and graphic
capabilities on the X-Windows and Macintosh
platforms.

Two interfaces are available for viewing,
displaying, and printing Online Journal of
Current Clinical Trials documents. GUI-
DON, which is sent to all subscribers, runs in
the Microsoft Windows environment on an

80286 or faster PC and provides typeset-qual-
ity displays and graphics. EPS, the OCLC
Electronic Publishing Service, is a command-
oriented ASCII user interface that runs on a

terminal or PC with software emulating a

VT100 terminal. Both interfaces are now

available via the Internet, the OCLC Net-
work, and CompuServ.

The Online Journal of Current Clinical
Trials, introduced last July, is a peer-reviewed
medical journal published by the American
Association for the Advancement of Science
and distributed electronically by OCLC.

For more information call Andrea Keyhani
at (614) 764-6474 or Nita Dean at (614) 761-
5002.

Second IFLA
Satellite Meeting
The second IFLA Satellite Meeting on Auto-
mated Systems for Access to Multilingual and
Multiscript Library Materials will be held in
Madrid on August 18 and 19,1993. The meet-
ing was organized joindy by IFLAs Section on
Library Services to Multicultural Populations
and its Section on Information Technology in
cooperation with the Section on Cataloguing
and the Biblioteca Nacional, Madrid.

Prominent specialists from Europe, North
America, and Asia will speak on topics such as

new developments in automation of various

scripts, ISO standards, design of multilingual
and multiscript catalogs, graphic displays for
OPACs, cataloging and filing rules for univer-
sal character sets, and issues in telecommu-
nications.

Registration is U.S. $100 and accommoda-
don is at the Residenciade Estudiantes at U.S.
$85 per night, tax and breakfast included. The
registration deadline is July 15, 1993.

For additional information and registra-
tion forms, contact Marie Zielinska, Multilin-
gual Biblioservice, National Library of Can-
ada, 395 Wellington St., Ottawa, Ontario,
Canada, K1A 0N4; (819) 997-9931; fax (819)
953-6984; or Belen Altuna, Unidad de
Coordinacion Informatica, Biblioteca Nacio-
nal, Paseo de Recoletos, 20, 28071 Madrid,
Spain; 580-7872; fax 580-7873.
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University of South Carolina College
of Library and Information Science

Celebrating its 20th Year

The College of Library and Information Sci-
ence at the University of South Carolina is

celebrating twenty years of leadership and
service to the profession. In September 1972
the first class enrolled in the first professional
seminar, and in 1974 the college won ALA
accreditation. Founding dean Wayne Yenaw-
ine was succeeded in 1976 by F. William Sum-
mers (now dean of the School of Library and
Information Studies at Florida State Univer-

sity), in 1982 by acting dean John Olsgaard,
now associate provost of the university; and in
1986 by current dean Fred Roper.

Several major events marked the second
half of the colleges year-long celebration. In
March, Elfreda A. Chatman spoke at the

Women's History Month event, and story-
teller-in-residence Augusta Baker invited
Barbara Bryant to speak at the Black History
Month program.

On April 2 and 3, Carol Tenopir and
Charles McClure spoke at the college's Infor-
mation Access Conference, and ALA presi-
dent Marilyn Miller gave the Seventh Annual
Deans Lecture on April 23. Also in April the
college sponsored its Anniversary Ex-

xtravaganza, which included a homecoming
celebration; avisual historyprogram prepared
by LISSA, the student organization; the Beta
Phi Mu chapter initiation; and a dance in the

university's Russell House Ballroom.
In May, Augusta Baker was again featured

in "(Augusta) Baker's Dozen: A Celebration of
Stories," a two-day event on May 7 and 8. Pat
Feehan was in charge of planning. ■ ■
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Four Directories in One! The largest directory of online and CD-ROM
sources incorporates all 3 editions of the Directory of Periodicals Online:
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» With BOOKS AND PERIODICALS ONLINE at your fingertips
you can locate over 43,000 publications in nearly 1,800 databases

quickly and easily...over 86,000 entries.

■® Includes newsletters, magazines, newspapers, conference
proceedings, reference books, and newswires.

Subjects ranging from Accounting to Medicine to Zoology.

Sources in Lexis/Nexis, Westlaw, CompuServe,
DIMDI, Medline, NewsNet, Dow Jones, BRS & more.
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Searchers, CD-ROM Users!

To recieve information
on the CD-ROM format
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ALA BOOKS AND LITA PUBLICATIONS
MEETING THE DEMANDS OF TODAY S LIBRARY AND BEYOND.

Headings for Tomorrow: Public Access

Display of Subject Headings
Martha M. Yee, editor
ALCTS Subjects Analysis Committee
An aid for librarians interacting with

systems designers in making decisions on

the design of displays of multiple subject
headings.
$15.00pbk. 70p.
ALA Order Code 3415-5-0011 1992

FISCAL Directory of Fee-Based Research
and Information Services
Steve Coffman, compiler
Copublished by the Los Angeles County
Public Library, the fourth edition of the

FISCAL Directory lists approximately 550

libraries and commercial sources providing
fee-based information services.

$65.00pbk. 650p.
ALA Order Code 2161 -2-0011 1993

LITA PUBLICATIONS

Information Technology,
IT's for Everyone: Proceedings of the
Third National Conference of the Library
and Information Technology Association,
September, 1992
Thomas W. Leonhardt, editor

The proceedings present papers covering
most of the topics at the conference, a broad
array of current technology and future
visions for all types of libraries and

librarians.

$22.00pbk. 206p.
ALA Order Code 7634-4-0011 1992

The Public-Access Computer Systems
Review, Volume 1, 1990

$20.00pbk. 229p.
ALA Order Code 7593-0-0011 1992

The Public-Access Computer Systems
Review, Volume 2, 1991

$20.00pbk. 217p.
ALA Order Code 7600-0-0011 1992

The Public-Access Computer Systems Review
is an electronic library journal, associated with
the popular PACS-L list distributed to

subscribers in over 44 countries via BITNET,
Internet, and other computer networks.

Thinking Robots, an Aware Internet, and Cyberpunk Librarians
R. Bruce Miller and Milton Wolf, editors
Papers from the LITA President's Program at the 1991 ALA Annual
Conference, including the papers of the three main speakers, world
reknown roboticist Hans Moravec, prolific speculative author David
Brin, and "cyberpunk" guru Bruce Sterling.
$22.00pbk. 206p.
ALA Order Code 7625-5-0011 1992

TO ORDER, CALL 1-000-S45-2433 AND PRESS 7.
American Library Association

50 East Huron Street" Chicago, IL 60611



303

Letters

To the Editor:
In response to the very interesting paper

by Scott Seaman (ITAL, September 1992, p.
229-35) on unfilled OCLC requests, I should
like to draw readers' attention to some of the
categories identified by David King of
ILL1NET in 1987 as "accounting for an usu-

ally large portion of failed requests."
The categories included conference pro-

ceedings, technical reports, and microforms.
The British Library Document Supply Centre
has very large stocks of such material: over
300,000 conferences, to which around 15,000
new items are added each year; over 3 1/2
million reports in microform, plus many more
in hard copy and over 1,700 miles (2,700 km)
of roll microfilm.

All of this material is available to registered
DSC customers via the OCLC system, al-
though at present, the only DSC holdings
listed on CCLC are around 30,000 of our
current intake of 53,000 serials. These form

only part of our total holdings ofover 228,000
serial titles.

Other "hard to find" materials with which
we should be able to help are UK Official
Publications, particularly HMSO, and publi

cations of the European Community. We are

a depository library for the latter.
Our present fill rate for OCLC requests is

65%-70%, and we hope to improve on this
when internal procedures allow us to pass
some of the unfilled photocopy requests to

other parts of the British Library.
For further information about BLDSC,

please see BRI in your OCLC NAD, or con-
tact Richard Walker, Customer Service,
+44937546049, fax +44937546333, e-mail
BL 14 @ UK.AC.RUTHERFORD.GEC-
B.—Janet Martin, Head, Special Materials
Section, The British Library Document Sup-
ply Center, Boston Spa, United Kingdom.

To the Editor:
This might be an idea for future topics in

the Journal [Information Technology and Li-
braries]. The article was in the Raleigh, N.C.
newspaper. It is called "The Raleigh News
and Observer." I decided to join the Informa-
tion Technology Section after reading the
article.—Nancy Sosnik, American Li-

brary Association member, Raleigh, North
Carolina. ■ ■



Information Technology—
the very latest resource

guides from ALA Books

IT '$ theway of the future!

New!

Headings for Tomorrow: Public
Access Display of Subject Headings
Martha M. Yee, editor
ALCTS Subjects Analysis Committee

An aid for librarians interacting with

systems designers in making
decisions on the design of displays
of multiple subject headings. Uses
subject headings derived from
LCSH, but the principles explored
can be applied to similar lists of

highly structured subject heading
strings.
$15.00pbk. 70p.
ALA Order Code 3415-5-0011 1992

New!
FISCAL Directory of Fee-Based
Research and Information Services
Steve Coffman, compiler

Copublished by the Los Angeles
County Public Library, the fourth
edition of the FISCAL Directory
contains approximately 550
detailed listings of libraries and
commercial sources (domestic
and international) providing fee-
based information services.

$65.00pbk. 650p.
ALA Order Code 2161 -2-0011 1992

ALA Books
American Library Association

50 East Huron Street
Chicago, IL 60611

800-545-2433; press 7 to order

202(+) Software Packages to Use in
Your Library: Descriptions,
Evaluations, and Practical Advice
101 Micro Series
Patrick R. Dewey

A reference tool of many uses to
librarians in all types of libraries, the
second edition of this ALA
bestseller brings the reader de-
tailed, up-to-date, user-friendly
analyses of more than 250 recom-
mended software packages.
$27.50pbk. 190p.
ALA Order Code 0582-X-0011 1992



'ENTERPRISESinc
NETWORK SOLUTIONS
administrated by Lotus CD/Networker software

from 4 to 56+

CD-ROM DRIVES in ONE CABINET
Toddmassive data retrieval TotalAccess Systems
feature dockable drives and security keylocks.
Todd uses Hitachi drive mechanisms which have
an access time of under 300 msec and are known
for reliability. They have a two-year warranty. The
security lock feature ofTodd TotalAccess Systems
is useful in public areas. Todd services include
hardware design and development, customized
systems, andnetwork installationandmanagement.
Administrating software for ToddNetworkSolutions
is Lotus CD/Networker. Todd CD-ROM hardware
will operate within your workstation environment.
Call 800 445-TODD or (718) 343-1040 for more
information.

Lotus CD/Networker software allows
Todd's Total Access storage unit, in a

single cabinet, to interface with your
workstation environment.

Todd dockable drives slip in and out without tools or wiring.
It is easy to expand your system.

EETODDenterprisesinc
224-49 67th Avenue • Bayside, NY 11364
718 343-1040 • 800 445-TODD • FAX 718 343-9180

available on GSA contract

19 7 1

Todd
Enterprises

over two decades
of

EXCELLENCE



There's MoreTo Know.
Today's patrons expect easy access to information sources via our

growing electronic networks. And they want full text and image

capabilities. Advances in connectivity, the Z39.50 protocol, and

the Internet have created a global network from which to draw information.

There's More In Store.
Truly open systems, which provide access to this global network,

are becoming a reality. Open systems utilizing client/server tech-

nology offer greater flexibility through the integration of compo-

nents from multiple vendors. And easy-to-use graphical interfaces (GUIs) are increasing productivity

for both patrons and staff. Open systems are reshaping the way we work.

There's More ToNOTIS.
NOTIS Systems has been a leader in library automation for over

10 years, and today supports over 200 libraries. We're developing

open systems that will help you provide expanded patron access

and give you greater system flexibility and cost-effective solutions. NOTIS was the first to offer

Z39.50-compliant products like InfoShare™ a database access server for UNIX platforms; ProPAC7

a windows-based client for PCs and workstations; and PACLink/PACLoan ,™ a collection sharing

system. Keep an eye on the future. Keep an eye on NOTIS. NOTI S
SYSTEMS, INC.
ANAMERiTtCH COMPANY

708.866:0 4-50


