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Filing, Filtering, and
the First Few Found

Michael K. Buckland, Barbara A. Norgard, and Christian Plaunt

Card catalogs are dominated by the alphabetic arrangement of the catalog
records. Alphabetic arrangement has been carried over to online catalogs, with
some unfortunate consequences. Alphabetic order is reconsidered in relation to
the purposes of catalogs and differences in catalog technology. Document

ranking, subset ranking, and adaptivefiltering are examined as alternatives in
online catalogs to displays ofcatalog records in alphabetic order ofmain entry.

It has been customary to arrange catalog rec-
ords alphabetically in book-form catalogs,
card catalogs, and now, online catalogs. There
has been some disagreement over details of
filing concerning, for example, the treatment

of numerals, modified and non-Latin letters,
and the choice between "letter-by-letter" and
"word-by-word" alphabetization. "Struc-
tured" or "categorical" arrangement, departing
from strict alphabetization, has been used in
some special cases, notably in the arrange-
ments for prolific authors, of historical sub-
divisions, and in the past, for parts of the
Bible. A "structured" approach arranges
headings based on the categories to which

they belong. For example, period subdivisions
are arranged chronologically rather than al-

phabetically. Nevertheless, alphabetization has
been the dominant and pervasive principle.

In the United States there has been a

marked preference for providing subject
access by alphabetized verbal subject head-
ings rather than by a classified subject catalog.
The use of verbal subject headings and the

dictionary catalog that then becomes possible
increases the prominence (and complexity) of
alphabetical ordering.

With some exceptions, the alphabetization
ofcatalog records has been carried over to the
display of records in online catalogs. Alpha-
betic ordering by main entry has become
standard, whereas dictionary catalog arrange

ment has not. The necessity and benefits of
alphabetizing catalog records bymain entry in
online catalogs are less certain than in card
files. Feasible and attractive alternatives will
be discussed below, but first the issues under-
lying alphabetic ordering will be reviewed.
(For a good, detailed discussion of alphabeti-
cal and structured arrangements of subject
headings in online catalogs see Headings for
Tomorrow. 1 For an older, more general dis-
cussion see Beginning, ofCourse, with A, by
Robert Heifer.2)

THE FUNCTIONS
OF THE CATALOG

The term retrieval is ambiguous in that it can
subsume three distinct functions:

1. selecting (or identifying) documents
(as in subject or author searching);

2. finding a document (or a record for a
document) with known individual character-
istics ("known item searching"), usually, but
not necessarily, to ascertain the location of
that document; and

3. fetching (delivering) documents.
Since the nineteenth century, library cata-

logs have been designed to support selecting
in addition to the finding (locating) the func-
tion ofa catalog.3 Like bibliographies, modern
catalogs are designed to enable the library
user to identify or select items in the collec-
tions on a particular subject, by a particular

Michael K. Buckland is Professor and Barbara A. Norgard and Christian Plaunt are doctoral students
at the School of Library and Information Studies, University of California, Berkeley.
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author, and, to some extent, with other
characteristics, such as form. However, the
distinctive function of a library catalog is as a

finding list that enables the library user to

ascertain the location (call number) of

specific items in the collection once the

identity of the item is known. If it did not

provide the shelf location of items, it would
not be considered a catalog.

Alphabetic ordering is, in essence, a very
effective device for locating words, usually
names: names of people, names of places,
names of things, and names of subjects. Al-
phabetic ordering is effective in the card cat-

alog because as a "manual" system it enables
the determination, both for filing and for find-
ing, of the proper location of headings, sub-
headings, and individual records filed under
headings and subheadings. It is as a result of
this hierarchical process of locating that

searching becomes feasible. Even with a sub-

ject catalog on cards arranged in classified
order, an alphabetically ordered "relative
index" of the names of subjects is needed for
effective use. An obvious but significant quali-
fication is that alphabetic orderingbecomes use-
ful only as the number of items in any set in-
creases. Where there is one or very few items,
alphabetic ordering is of little or no value.

Effective though alphabetic ordering may
be for locating names, including the names of
subjects, it is a relatively weak technique for
the selecting function because attributes of
records other than names are not well served
by alphabetic order. Names are not the only
significant attribute, and alphabetizing may
yield an ordering of limited usefulness. Filing
by date is better for currency and a classified
arrangement, as on the shelves, is better for
bringing related subject materials together.
As Ranganathan states: "If the names of the
classes, in a natural language, are used to

arrange them, we do not get a helpful order.
In fact, names scatter classes in a most un-

helpful chaotic order. It will give us an order
like algebra, anger, apple, arrogance, asphalt,
and astronomy."4

Selection involves the principle of sorting
(or partitioning) the file ofcatalog records into
at least two sets: those selected and those not
selected. The traditional approach to the eval-
uation of retrieval system performance, using
recall and precision as measures, is based on

how closely the partitioning achieved by the
selection process matches an ideal partition

ing based on the perceived relevance and
nonrelevance of the individual documents.

ONLINE SEARCHING

Although the objective of retrieval in the
sense of selecting is supposed to be the iden-
tification of "relevant" items, relevance is a

subjective and situational phenomenon. In
practice, therefore, what all mechanical sys-
terns retrieve, to some measurable degree, are
the records matching a specified objective
attribute, such as subject heading or word
occurrence. A virtue of online catalogs
capable of searching keywords and perform-
ing Boolean (i.e., postcoordinate) searches is

that they can be used easily and very flexibly
to create partitions of the file of records in an

astronomical number of combinations on an

ad hoc basis. Indeed, one of the difficulties
with current online catalogs is that the size of
the retrieved set is difficult to predict: For 30
to 40 percent of searches zero records are

retrieved, and in the other searches hundreds
or even thousands of records are commonly
retrieved.5,6 It is within these retrieved sets

that alphabetic ordering by heading, tradi-
tional in card catalogs, has been continued as

the conventional ordering. The catalog may
report, say, six hundred records found and is

normally programmed to sort the records into
alphabetic order of main entry in order to

display the first screenful.
There is, however, no logical or techno-

logical necessity for the partitioning to be
limited to only two sets. There could be any
number of sets. One view, strongly held in
some circles, is that partitioning should be
taken to the limit, with as many subsets as

there are records. This yields a rankingofeach
individual record in decreasing order of some
computed measure taken to be an indicator of
probable relevance ("document ranking"). Of
course, in this case each set has a population
of just one record, so there is no opportunity
for alphabetic ordering. More generally the
scope for alphabetic ordering arises to the
extent that the number of records within sets
is large enough to need ordering for locating
specific records. Later we will show that al-

phabetic ordering is not necessarily to be pre-
ferred, even when feasible.

CARD CATALOGS RECONSIDERED

The technology underlying online catalogs
lends itself to the dynamic selection of sets of
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records in many differentways. The computer
could also be programmed to sort any set of
retrieved records for display in any definable
order. A characteristicofcard, book-form, and
microform catalogs is the stability of the

ordering of the records. A strength of card
catalogs compared with book-form and mi-
croform catalogs is that individual records can
be continuously added and removed—and
even rearranged. Nevertheless, although
feasible in principle, one would not want to

rearrange the order of the cards. To subdivide
a dictionary catalog into separate name, title,
and subject heading files or to rearrange cards
under each subject heading from alphabetic
to, say, reverse chronological or call number
order would be possible but would be a te-
dious and expensive undertaking. One could
not afford to switch lightly from one order to
another, let alone on an ad hoc basis. Instead,
holes in the cards and metal retaining rods
are used to restrain the cards to the chosen

ordering.
Although card catalogs do not permit the

creation ofarbitrary sets in the same way that
online catalogs do, some of the same capabil-
ity exists in ways that may not be obvious:

1. The set of records filed under any one
name, title, or subject heading would be the
same as the set retrieved using the same

name, title, or subject heading used as an

exact search in an online catalog;
2. Subdivisions of Library of Congress

Subject Headings (LCSH) are used to create
a multiplicity of smaller subsets. The prac-
tice ofadding subdivisions to create complex
Library of Congress Subject Headings has
the same kind ofeffect, achieved prior to the
search (precoordination), as postcoordinate
searches, which use subject keywords using
a Boolean AND;

3. Boolean AND searches can be per-
formed in a card catalog, if one term is an

established heading, by scanning the cards
filed under that heading for the attributes
specified in the rest of the AND statement;

4. Similarly, Boolean AND NOT searches
can be handled, if the first term is an estab-
lished heading, by scanning under the heading
containing the first attribute and rejecting
those records that contain the second; and

5. Boolean OR searches can be achieved
in a card catalog by looking under two differ-
ent headings, at two disjoint sets.

Nevertheless, for all that one may argue

that card catalogs have, in principle, some of
the functionality associated with online cata-

logs, the dominance of a single, linear alpha-
betic ordering remains a basic difference. Al-
phabetic ordering is needed not only to locate
the records for known-item searching and to
locate the headings and subheadings needed
for selecting (e.g., subject searching), but also
to determine the proper location in which to

file each record in the first place. Since it is a

human searcher who must locate each record,
alphabetic ordering has emerged, with little

challenge, as the preferred ordering not only
for headings but also for the subset of records
under each heading or subheading. Alterna-
fives, such as arranging cards under each

heading in chronological order, 7 reverse

chronological order to present the searcher
with the most recent material first, 8" 10

or, in

special cases, categorical arrangements, have
merits, but alphabetic ordering is almost uni-

versally adopted. (For the slow development
of alphabetizing, which was little used before
printing, see Daly. 11 )

ORDERING RECORDS
IN ONLINE CATALOGS

The prevalent alphabetic ordering of catalog
records in card catalogs has been imposed on
online catalogs, which typically store their rec-
ords by an identification number based on the
order in which records were received. The
change of technology from card to electronic
means that alphabetic ordering has now be-
come a matter of choice rather than of prac-
fical necessity: The computer could be pro-
grammed to provide any one or combination
of a variety of orderings: chronological,
reverse chronological, by language, by prox-
imity of holding library, by loan status, or by
any attribute in or implicit in the data available
to the computer. In brief, in online catalogs,
unlike card catalogs, records do not have to be
presented in alphabetic or, indeed, in any
other order. Further, no one single consistent
choice needs to be made because each set of
records retrieved has to be newly ordered for
display. The retrieved records could as well be
arranged (and rearranged) in any of a variety
ofways at choice.

More generally, and perhaps, more impor-
tantly, the flexibility of an online catalog to

create retrieved sets at will also enables the
online catalog to create subsets at will from
the retrieved set. The sorting can range from
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the standard form of two sets—retrieved and
not-retrieved—to the newer orthodoxy of
strict document ranking. Better still, online
systems can be made to subdivide a retrieved
set into smaller subsets or create aggregations
of closely ranked records. These subsets or

aggregations, as well as the records within
them, can be arranged at will in several differ-
entways usingwhatever attributes are present
in the records. A form of filtering is achieved.

Choosing some other ordering first to create

subsets prior to alphabetic ordering can make
a substantial difference, as the examples
below will show.

Meanwhile, it should be noted that par-
titioning, sorting, ordering, and filing are logi-
cally the same operation. Any sorting ororder-
ing, as in alphabetic filing, is an example of
partitioning. Since the locating and selecting
functions of retrieval are achieved by par-
titioning, it follows that online catalogs (and
online bibliographic systems in general)
should be viewed not as performing a single
retrieval process, but rather as performing a

series of consecutive retrieval processes. In a

typical online catalog, the first retrieval

process establishes (partitions off) the set to
be retrieved. This first retrieval process may
well be iterated one or more times. What may
be overlooked is that, after records have been
selected, there is always another retrieval

process that orders (partitions) the retrieved
set into some specified arrangement for dis-
play, usually, but not necessarily, alphabetic
order of main entry.

The significance, even the existence, of
this secondary retrieval process is masked in
two cases. Firstly, the primary retrieval

process may be allowed to preempt the sec-

ond, as when retrieval techniques based on

strict document ranking are adopted. Even
here it would be a feasible option to allow the
aggregation and rearrangement of sets of

closely ranked documents should one wish.
After all, one s confidence in the ranking de-
pends on how well the criteria used for rank-
ing represent ones interests, and the initial
search may not have reflected all of ones
preferences fully. Secondly, the ordering of
records for display is easily overlooked if it is
in (or a practice simply carried over from) a

card catalog, where it is, in effect, a necessity.
The choice, and flexibility in choice, of

ordering of records becomes more important
for an online system than in a card catalog

because of the mechanics of displaying rec-

ords online. Users generally follow the default

display option: They normally start by inspect-
ing the first screen of records as selected for

presentation by the system. Typically, alpha-
betic order ofmain heading is the only option
provided unless the user modifies the search
itself. Users may or may not choose to page
through successive screens of records. The

consequence is that the first few records dis-

played can be expected to be the basis upon
which the user will decide whether to display
more, modify the search, attempt a new and
different search, or abandon searching. 12,13
The basis provided for this decision by con-
ventional online catalog design is, therefore,
influenced by how main entries happen to be

spelled.
FILTERING

Bibliographic retrieval is normally a matter of

searching. Rather unpredictable searches are

made of a relatively stable set of records.
Some other document retrieval systems, no-
tably the screening of electronic mail and the
analysis of electronic news services, are more
a matter of filtering: Rather unpredictable
flows of documents are compared with rela-

tively stable search specifications. The sec-

ondary retrieval process ofordering retrieved
sets ofbibliographic records for display can be
viewed as a form of filtering.

The following examples were created as a

by-product ofresearch on the design ofonline
catalogs at the School of Library and Informa-
tion Studies, University of California, Berke-
ley. A problem being addressed in a project
titled "Prototype for an adaptive library cata-
log"14 is the tendency of existing online bibli-
ographic systems to yield too many records.
The design ideal is that regardless ofthe query
and regardless of the size and contents of the
file, each search will ordinarily yield a small
set of records, those most closely matching
the searchers preferences. This goal requires
that the system know what preferences of the
searcher should be used to reduce large sets.

Implementation of the prototype (Otlet's
Adaptive Search Information Service

[OASIS]) is in the form of a workstation
(DECstation 5000/200) acting as a front end
to the University ofCalifornia's MELVYL on-
line catalog containing some seven million
titles held in the libraries ofthe nine campuses
of the university. The workstation ordinarily
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Table 1. Retrieved Set Analysis: Dresden.

Berkeley

Location

Other Campuses

English Other English Other Total

1990-1991 0 5 2 3 10

1980-1989 9 37 6 48 100

1970-1979 3 25 12 54 94

1960-1969 5 26 12 42 85

1950-1959 0 15 0 14 29

1900-1949 6 28 8 39 81

1800-1899 1 9 4 18 32

1700-1799 0 4 0 3 7

1600-1699 0 0 0 1 1

-1599 0 0 0 1 1

Total 24 149 44 223 440

serves transparently, like a dumb terminal
connected to MELVYL, but through prepro-
cessing and postprocessing, capabilities not

available in MELVYL can be demonstrated.
A new command FILTER downloads a set of
records from MELVYL into the workstation
and then sorts them according to the users

preferences. (This is an automated extension
of what skillful use of search modifiers can

achieve. 15)
In the first example, a subject keyword

search for "Dresden" in the MELVYL catalog
retrieves over 440 records (FIND SUBJECT
DRESDEN, searched December 29, 1991).
The 440 records are unlikely to be of equal
interest to any catalog user. Browsing 440
records becomes tedious, and alphabetic
ordering by main entry is very unlikely to

present anyone's preferred records first. In

postprocessing the workstation has been set
to make three assumptions about the users

preferences: That, other things being equal,
the user would tend to prefer recent material
to older; English language works to foreign;
and books held in the Berkeley campus to

books held only on other campuses. These
three preferences, operating on relevant
fields in the downloaded records, are used to
sort the records into a three-dimensional
array of subsets. Table 1 is a tabular analysis
of the retrieved set. The searcher may choose
to "zoom in" on the last decade (see table 2).

Any subset (the contents of any cell) may

be selected for inspection, but a default dis-
play could reasonably start, in either table,
with the subset in the top left corner since that
represents the preferred value for all three
preferences. Thereafter, the searcher can in-
spect other subsets. The default ordering
(ranking) of subsets would reflect the relative
importance of the preferences. For example,
if location mattered more than language and
language more than recency of publication,
extending the display would, in this case,

proceed cell by cell from top to bottom in the
left-most column, then down the each
column, from left to right successively. Rec-
ords are alphabetized within each subset
containing two or more records. Even

though the same pool of records is being
drawn from, the effects of such filtering can

be striking, especially if, as is common, only
the first few records of any large retrieved set
are inspected.

As an example of the effects of filtering,
imagine that someone on the Berkeley cam-
pus wants a general work on chemistry. Con-
sider and compare the following examples of
the first few records found with and without
filtering. A search for general works on

chemistry in the MELVYL catalog would be

correcdy expressed as FIND XSU
"CHEMISTRY" (i.e., an exact search for the
Library of Congress Subject Heading
"Chemistry," without any subheadings or

truncation). MELVYL retrieves 1,494 records
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Table 2. Retrieved Set Analysis: Dresden, 1981 to Date.

Location

Berkeley Other Campuses Only

English Other English Other Total

1990-1991 0 5 2 3 10

1989 0 3 0 1 4

1988 1 7 0 3 11

1987 2 5 1 3 11

1986 2 4 0 7 13

1985 1 5 0 11 17

1984 0 4 1 2 7

1983 1 3 2 7 13

1982 2 3 0 4 9

1981 0 3 1 5 9

Total 9 42 7 46 104

and, following standardized alphabetic order-
ing, displays the following initial selection of
records. It is a motley assortment ranging in

publication date from 1807 to 1981. Three out
of six are not held at Berkeley. Not one seems

appropriate as a general introduction to

present-day chemistry (searched December
29, 1991; records lightly edited for concise

presentation):
1. 31st general assembly of the Interna-

tional Union ofPure and Applied Chemistry,
Leuven, Belgium, 1981 : report of the dele-
gation from the National Academy of Sci-
ences. [Washington, D.C.] : National Acad-
emy Press, [1982?]. Two holdings, one at

Berkeley.
2. Accademia del cimento, Florence.
Essayes of natural experiments made in

the Academie del Cimento ... [1684]. A fac-
simile ... New York: Johnson Reprint Corp.,
1964. Seven holdings, none at Berkeley.

3. Accum, Frederick, 1769-1838.
System of theoretical and practical chem-

istry / by Fredrick Accum. Philadelphia :

Kimber & Conrad, 1808. [Microprint repro-
duction]. One holding, at Berkeley.

4. Accum, Friedrich Christian, 1769-
1838.

System of theoretical and practical
chemistry... [2nd American ed.]. Philadel-
phia : Kimber and Conrad, 1814 ([United
States] : Merritt). [Microprint reproduction].
One holding, at Berkeley.

5. Accum, Friedrich Christian, 1769-
1838.

System of theoretical and practical
chemistry ... 2nd ed. [London etc.] The
author, 1807. One holding, not at Berkeley.

6. Acids and bases; a collection of papers
by Norris F. Hall [and others] .. . [Easton,
Pa.] The Journal of chemical education
[cl941]. Two holdings, neither at Berkeley.

The same 1,494 records, if filtered on the
basis of preferences for the English language,
for recency of publication, and for items held
on the Berkeley campus (as half of the pre-
ceding list is not) before alphabetic ordering
by main entry, yield the following first
few. All are held at Berkeley and all are
modern, general introductions to chemistry
in English published within the previous
three years.

1. Chang, Raymond.
Chemistry. 4th ed. New York : McGraw-

Hill, cl991.
2. Feigl, Dorothy M.
Foundations of life : an introduction to

general, organic, and biological chemistry /
Dorothy M. Feigl, JohnW. Hill, Erwin Bosch-
mann. 3rd ed. New York : Macmillan Pub.
Co., cl991.

3. McQuarrie, Donald A.
General chemistry / Donald A.

McQuarrie, Peter A. Rock. 3rded. New York:
W.H. Freeman, cl991.

4. Oxtoby, David W.
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Principles ofmodern chemistry / David W.

Oxtoby, Norman H. Nachtrieb. 2nd ed.
Philadelphia: Saunders College Pub., cl990.

5. Bodner, George M.

Chemistry, an experimental science /

George M. Bodner, Harry L. Pardue. New
York : Wiley, cl989.

6. Sherman, Alan.
Chemistry and our changing world / Alan

Sherman, Sharon J. Sherman. 2nd ed. Engle-
wood Cliffs, N.J.: Prentice Hall, cl989.

The second set of titles promises a much
greater likelihood of user satisfaction in nor-

mal library use as a selection ofgeneral works
on chemistry. All of the titles on the second
list could eventually have been found using
the first list, but only after examination ofwell
over a thousand records.

In practice, inexpert searchers are more

likely to use the simpler search command
FIND SUBJECT CHEMISTRY, which
generates a subject keyword search and re-

trieves not only the 1,494 of the previous
search but also another 21,000 records for
works with any LSCH that includes the word

chemistry. The first few records displayed for
this search are:

1. 1,3-dipolar cycloaddition chemistry /
edited by Albert Padwa. New York : Wiley,
cl984. Nine holdings, one at Berkeley.

2. 20 Jahre Zentralinstitut fur Physi-
kalische Chemie : Festkolloquium . .. Ber-
lin : Akademie-Verlag, 1978. One holding,
not at Berkeley.

3. 25 years of structural chemistry in

Turku University : from 1,3-dioxane to nat-

ural products ... Helsinki : Suomalainen
tiedeakatemia, 1990. One holding, not at
Berkeley.

4. 25 years of the Research Institute for
Soil Science and Agricultural Chemistry of
the Hungarian Academy of Sciences. Buda-
pest : [s.n.], 1974. One Berkeley holding,
shelved off campus.

5. 31st general assembly of the Interna-
tional Union ofPure and Applied Chemistry,
Leuven, Belgium, 1981: report of the dele-
gation from the National Academy of Sci-
ences. [Washington, D.C.] : National Acad-
emy Press, [1982?]. Two holdings, one at

Berkeley.
6. 50 [i.e. Piat'desiat] let: Sovetskaia

khimicheskaia nauka i promyshlennost'.
Moskva, Khimia, 1967. One holding, not at
Berkeley.

This selection is more modern than the
first list shown, but in this case all of the
records are rather exotic works of narrowly
specialized or historical interest. Again, half
are not held at Berkeley. Not a single one

seems to be a suitable find for anyone, espe-
daily a nonchemist, simply seeking a general
book about chemistry. Yet these are the first
few records found by a simple, typical search
in an online catalog of standard design. The
results are exacerbated by the large size of the
MELVYL database, but the catalog of any
large, long-established library will tend to

yield such results of this kind if standard cat-
alog practice is followed.

Filtering and sorting can, in principle,
operate on any data in the catalog record and
on anything implicit in the records. For ex-
ample, a searcher may reasonably want an

introductory college-level treatment of a sub-
ject. This intellectual level is not coded in

catalog records, but it might be inferred. For
example, the three undergraduate libraries in
the University ofCalifornia (Berkeley Moffitt
Library, UCLA College Library, and the Uni-
versity of California San Diego Cluster Li-

brary) maintain collections generally at this
level. A stated preference for titles held at one
or more ofthese three libraries but not limited
to the copies in those libraries would tend to
bring forward general introductory works.
Filtering as before but with this additional

preference for works selected by one or more
undergraduate library applied to the 22,341
records retrieved by FIND SUBJECT
CHEMISTRY generates a display of records,
all reflecting Berkeley holdings, which begins
with:

1. Atkinson, Daniel E.
Dynamic models in chemistry : a work-

book of computer simulations using elec-
tronic spreadsheets / Daniel E. Atkinson,
Douglas C. Brower, Ronald W. McClard.
Marina del Rey, Calif. : N. Simonson, cl990.

2. Chang, Raymond.
Chemistry. 4th ed. New York : McGraw-

Hill, C1991.
3. Feigl, Dorothy M.
Foundations of life : an introduction to

general, organic, and biological chemistry /
Dorothy M. Feigl, John W. Hill, Erwin Bosch-
mann. 3rd ed. New York : Macmillan Pub.
Co., cl991.

4. Manahan, Stanley E.
Environmental chemistry / Stanley E.
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Manahan. 4th ed. Chelsea, MI : Lewis Pub-
lishers, cl990.

5. Minkin, V. I. (Vladimir Isaakovich).
Quantum chemistry of organic com-

pounds : mechanisms of reactions / V. I.

Minkin, B. Ya. Simkin, R. M. Minyaev. Ber-
lin ; New York: Springer-Verlag, cl990.

6. Practicing to take the GRE chemistry
test. 2nd ed. Princeton, N .J. : Educational
Testing Service for the Graduate Record Ex-
animations Board, cl990.

Again, with this second pair of lists, the
difference between the first, conventional
ordering and the second, filtered ordering of
the same results of the same subject search is
remarkable. The contrast indicates that the
routine adherence to alphabetic ordering is a

serious disservice. Online catalog displays can
be customized to provide differently tailored
service to different terminals. Our experience
indicates that filtering and ordering options
can be very useful, especially when they may
be chosen dynamically by the individual
searcher.

SUMMARY

Alphabetic ordering is necessary for locating
headings, subheadings, and individual rec

ords filed in a card catalog. Since only one,
fixed ordering arrangement can be supported,
alphabetic order has dominated, despite the
weakness of this arrangement, for the select-

ing (e.g. subject searching) role of the catalog.
Alphabetic ordering has been carried over

into online catalogs even though the techno-
logical constraints are different. Searching
can be seen as implying multiple retrieval

processes: Partitioning to retrieve and order-

ing for display. A choice of alternative order-
ings could be supported, including orderings
based on multiple criteria such as date, lan-
guage, and convenient availability. Subordi-
nating the traditional alphabetic ordering by
main entry to other forms of filtering using
non-topical attributes can yield useful results.
The carrying over of the alphabetic ordering
of the card catalog to the online catalog ap-
pears to have been done at a high price to

users. Future online catalogs and online bib-

liographies should allow users to specify their
own personal preferences as routine filtering
devices for ordering the display of any or all
of their search results. The result is not only a
significant enhancement in service but also an
indictment of the traditional dominance of

alphabetic ordering.
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Search Patterns of Remote
Users: An Analysis of OPAC
Transaction Logs
Larry Millsap and Terry Ellen Ferl

Thefocus of this study is the search behavior of remote users of the University
ofCalifornia MELVYL Library System, an online public access catalog (OPAC).
Transaction logs from randomly selected remote user search sessions are ana-

lyzed. Descriptive data on the number and type of searches, choice of search
mode and database, number of retrievals, number and type oferrors, and use

ofsystem HELPfacilities are presented. The search data have been cross-tabu-
lated with demographic data on the same group of remote users, collected
through an online survey conducted by the authors. Effectiveness of system
usage is discussed. A case is madefor the desirability ofadditional heuristics in
the catalog portion of the system.

The MELVYL Library System of the Univer-
sity ofCalifornia (UC) first became accessible
outside the library setting in the mid-1980s.
Remote usage has risen steadily since that
time and typically accounts for more than
one-third of the half-million queries entered
in the system each week during peak usage
periods. 1 In an effort to understand more fully
this growing user population, the investigators
undertook a two-part study. The findings of
the first part of the study, an online survey of
users who accessed the MELVYL system
from outside the library setting, were re-

ported previously.2 The present report con-
tains the results of the second phase of the

study. In this phase, the investigators coded
selected data from the transaction logs of the
surveyed group, used microcomputer pro-
grams to compare those data by user status
and other user characteristics, then visually
reexamined the user command portions of
many of the individual logs to gain further
insight into user search behavior.

THE MELVYL LIBRARY SYSTEM

The MELVYL system provides access to

nearly eight million monograph and peri-
odical tides held principally by libraries of the
University ofCalifornia.3 In addition, the sys-
tern offers its users access to several periodical
index databases and serves as a gateway to

many other specialized databases and library
catalogs. Users may access this rich array of
resources direcdy from their homes, offices,
or other sites, through dial-up or networked
connections.

The MELVYL system began as a prototype
online catalog for the University ofCalifornia,
a nine-campus, doctorate-granting institu-
tion, which currendy supports a main library
on each campus, nearly one hundred branch
and specialized libraries across the system,
and an enrollment of more than 166,000 stu-
dents. The system serves as a union catalog,
to which the campus cataloging agencies con-
tribute their records. Most of the campus

Larry Millsap is Head, Bibliographic Records Section, and Terry Ellen Ferl is Principal Cataloger,
McHenry Library, University of California, Santa Cruz. MELVYL is the registered trademark of The
Regents of the University of California.
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libraries implemented local online catalogs
during the 1980s; these serve as their primary
catalogs and as a gateway to the UC union

catalog residing within the MELVYL system.
After a decade ofdevelopment, the catalog

portion of the MELVYL system has achieved
the status of a second-generation OPAC. It

generally reflects Charles Hildreth s hypothe-
tical construct of features that constitute "a

qualitative leap of progress over first-genera-
tion online catalogs."4 For example, the sys-
tern supports keyword access to a variety of
fields, explicit Boolean search logic, limiting
capabilities, optional and automatic trunca-

tion of search terms in some kinds of queries,
extensive help facilities (including contextual
help screens), and multiple display formats.
Some examples of special processing intro-
duced to improve retrieval are the "normali-
zation" of search terms in several fields and
the treatment of title words as "exact" tides
under certain conditions.0 Appendix A con-

tains a summary description of system com-

mands and indexes.6

Hildreth states that researchers involved
in information retrieval generally acknowl-

edge that "todays conventional keyword-in-
dexed, inverted file, Boolean logic search and
retrieval systems like BRS, DIALOG,...
LEXIS-NEXIS (and all second-generation
OPACs) are powerful and efficient but are
dumb, passive systems which require re-

sourceful, active, intelligent human searchers
to produce acceptable results."7 Indeed, re-
trieval systems like the MELVYL system are

the focus ofcontinued study designed to solve
the problems they still pose to the user.

8

Clifford Lynch, director of the UC Divi-
sion of Library Automation, has predicted
that "the evolutionary descendants of the
MELVYL system (and other systems of its
generation) will differ in many ways from
todays online catalogs.... Not only will the
user interface and searching algorithms
change, but the contents and scope of the
information bases to which the system pro-
vides access will change also. These future
systems will be more heuristic, and will eval-
uate information and guide the naive user,
while still permitting the 'expert' user total
and direct control."9

The advent of next-generation OPAC

development is an exciting prospect, but it is
not yet clear how some of the major design
challenges will be addressed. Hildreth does

not expect a "giant, discontinuous leap for-
ward to the next generation ofonline catalogs"
but, rather, that "progress is likely to be made
in small, incremental steps."10 Lynch and his
associates suggest that the evolution of the

existing MELVYL system interface and other
elements of its functionality will continue to

evolve over the next decade.
Because the investigators had a unique

opportunity to include demographic data in

their analysis of transaction logs, die principal
aim of the present study has been to compare
the remote use of the MELVYL system by
various characteristics of remote users. The
factors expected to make the most difference
were status and frequency of use of the sys-
tern. The data support that hypothesis, as re-
ported below in the Analysis section under

subject searching and in the Effectiveness of
Searches section, where those factors were

particularly apparent. Also investigated were
the types of problems remote users en-

countered in trying to make effective use of
the system and the degree to which the system
helped or failed to help users overcome those

problems.
COMMENTS ON TRANSACTION

LOG ANALYSIS

Recendy published reports ofOPAC transac-

tion log studies by Rhonda Hunter, Steven
Zink, Thomas Peters, and Sally Kalin were

examined for methodological relevance to the
present study. 11 All of these interesting stu-

dies, which analyzed actual user OPAC
searches, were conducted by public service
librarians in academic libraries. Their meth-

odologies varied considerably, but their aims
were essentially the same: to collect data rel-
evant to instruction in catalog use or to deter-
mine whether changes in on-screen user in-
structions might improve user success with
their respective OPACs. In mostofthe studies,
sampling was employed, printouts of logged
data were visually examined and coded, and
tabulations ofselected datawere reported. Only
Kalins study focused directly on remote
users.

12 None of the studies incorporated
demographic data about the users.

A decade ago, John Tolle noted the diffi-
culty in comparing OPACs through analysis of
transaction logs because the logging systems
vary as to the information they provide. 13
Even if formats for transaction files were

standardized, a suggestion made several years
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ago by Lois Ann Colaianni, 14 the considerable
design variations among OPACs would con-

tinue to pose difficulties to investigators trying
to compare user performance across systems.
The present study does not escape this prob-
lem of comparability, but special effort has
been made to focus on data that would tend
to be of interest beyond the system being
studied.

A principal goal has been to provide basic
demographic and search behavior data about
patrons who use an OPAC outside the aca-

demic library setting and who, therefore,
must typically depend on the system itself to
solve the problems they encounter. As re-

ported previously, just over half (50.9%) of
remote users rarelyor never use the MELVYL
system at public terminals in a UC library.
Even among UC-affiliated remote users, that
figure is about 33%. Interestingly, 32.8% of
the remote users are either first-time, rare, or
monthly users of the system.

15 Since at least
one-third of all searches in the system are now

conductedby remote users (aphenomenononly
a few years in the making), the experiences of
this population merit close attention.

Transaction logging data have been col-
lected by the developers of the MELVYL

system since its inception in order to monitor
system performance, provide information on

system usage, and support special analyses
like the present study. Statistics extracted
from the logging data tell a great deal about
system usage but do not prepare one for the
sometimes startling observations gained
through reading the user command portions
of the transaction logs.

Several problems arise in the design and
execution ofstudies ofthe type reported here.
For example, when logs ofuser commands are
to be examined by investigators, the scale of
the study is a leading determinant in the de-
sign. The study may be confined to a brief,
representative usage period, to particular
types of transactions, to particular user popu-
lations, or to a combination of any of these or
other elements. Methodologies that include
the review of the actual displays resulting
from a users search typically require the in-

vestigator to replicate the search shortly after
the logging data are captured.

Some problems arise in the course ofvisual
analysis and interpretation. A user's intent

may be clearly reflected in some logs but
elusive in others. In the absence of specific

information on the user's intent gained
through, say, interviews or surveys, judgments
about some transactions will necessarily be
guarded or absent altogether. The relation-
ship between the number ofsearch retrievals,
including zero retrievals, and the associated
failure or success of those searches poses yet
another methodological problem. 17 The
characterization of a specific search session in
its entirety as either effective or ineffective
can also be problematic.

In the present study, the investigators en-
countered and dealt with each of the afore-
mentioned design problems. The focus on

remote users has provided the investigators
with two distinct advantages. First, a remote
user session is virtually always individual: a

single user logs on, conducts searches, then
logs off. By contrast, a search "session" at a

public access terminal in a library frequently
represents the searches ofmultiple users and
may, therefore, be more difficult to analyze. 18
Secondly, remote users are not likely to have
received help with their search sessions from

library staff, so their individual effectiveness
may be more reliably judged. 19

METHODOLOGY

As reported in detail elsewhere, a survey in-
strument in the form of an online question-
naire was presented to every third user who

logged on remotely to the MELVYL system
through the UC telecommunications network
from May 7 to 13,1991.20 All transaction logs
of those who responded to the online survey
were preserved. The investigators reviewed

printouts of these logs to determine which
data to select for coding and analysis. After
several practice coding efforts, a set of coding
rules was established, the data coding form
was finalized (see appendix B), the search logs
of each respondent were coded and entered
in a computerized file, and the Statistical

Package for the Social Sciences (SPSS-PC+
version 4.0) was used to tabulate the data.
These results provided basic descriptive data
on the number and type of searches remote
users performed (e.g., author, title, subject,
zero-retrieval, Boolean, and so forth).

In the initial examination of the logs, the
investigators noted that most ofthe categories
they planned to study (for example, number
of subject searches) had low numbers of oc-
currences per session, typically five or fewer.
Therefore, ranges ofnumbers (e.g., 6-10 and



324 Information Technology and Libraries / September 1993

Table 1. Status ofRemote Users"

Status No.
UC

%
Non-UC

No. %
Total

No. %

Graduate student 225 22.0 41 4.0 266 26.0

Faculty 153 15.0 51 5.0 204 20.0

Library staff 44 4.3 112 11.0 156 15.3

Junior or senior 71 6.9 16 1.6 87 8.5

Staff 55 5.4 10 1.0 65 6.4

Postdoctoral 51 5.0 11 1.1 62 6.1

Other 17 1.7 39 3.8 56 5.5

General public 3 0.3 44 4.3 47 4.6

Research assistant 22 2.2 9 0.9 31 3.0

Freshman or

sophomore 24 2.3 4 0.4 28 2.7

Programmer 10 1.0 10 1.0 20 2.0

Total 675 66.0 347 34.0 1,022 100.0

"23 surveyed users declined to state either their status or affiliation.

11+) were established for coding higher num-
bers of occurrences. This facilitated the tabu-
lation and presentation of data and provided
more meaningful groupings of data. 1

The responses to the online survey, which
were captured with the logs, provided infor-
mation on location, affiliation, status, subject
interest, frequency of system usage, connect
and search help received, and the form ofhelp
desired in the future. Table 1, based on data
gathered in the first phase of the project,
contains status information on the survey re-

spondents.
The file of questionnaire responses was

joined with the file of selective data coded
from the transaction logs and subjected to
various cross-tabulations to test hypotheses
about user search patterns. For example, a

particular group of users (faculty, graduate
students, or first-time users) might be com-

pared by several measures from the coded
data (validity of subject search terms, num-
bers of typographical errors, or use of com-
bined indexes).
It was not feasible to preserve the actual

bibliographic displays resulting from the
searches. Occasionally the investigators repli-
cated searches to observe the type ofretrieval,
HELP screens, or other information the user

might have gotten in response to a search
command.

Nearly 5,000 remote users were offered

the online questionnaire during their ses-

sions. About 28% (1,417) of them completed
it. Eighty of these cases were eliminated from
the study when they were discovered to be

in-library rather than remote users. Among
the 1,337 remaining users whose logs were

eligible for analysis, 292 simply answered the
questionnairewithout making any further use
of the system and, thus, have been excluded
from the present study.22 The number of re-
mote user session logs linked to the question-
naire responses and subsequently analyzed
was, finally, 1,045.

During the log review and coding process
described above, the investigators identified
and later studied more closely many user ses-
sions that illustrated difficulties or successes
in using the system. Some of these sessions
have been reproduced below to illuminate
significant findings.

FINDINGS

Number of Searches
The FIND command is the basic search com-
mand in the system. Three-fourths of the
users issued five or fewer FIND commands
per session, with nearly one-third entering
only one FIND command (see table 2).
Longer sessions of from twenty-six to eighty
FIND commands were conducted byonly 3%
of the users. Twenty-seven users issued no

FIND commands in the MELVYL system but
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Table 2. Number ofFind Commands

No. %

0 27 2.6

1 316 30.2

2 190 18.2

3 96 9.6

4 81 7.8

5 65 6.2

6 38 3.6

7 40 3.8

8 33 3.2

9 26 2.5

10-15 73 7.0

16-20 30 2.9

21-25 11 1.1

26-30 5 0.5

31-35 2 0.2

36-40 4 0.4

41-45 2 0.2

46-50 0 0.0

51-60 3 0.3

61-70 2 0.2

71-80 1 0.1

Total 1,045 100.0

employed the system as a gateway to other
online library catalogs and specialized
databases.

Databases Searched

The search sessions of 67% of the users con-

tained commands that were executed in the

catalog portion of the MELVYL system. A
subset of the catalog containing materials
published in the last ten years (the Ten-Year
database) was searched in 7.9% of the ses-

sions. Searches of the MEDLINE and the
CURRENT CONTENTS journal article cita-
tion databases—the only databases of that
type available at the time of the survey—oc-
curred in 12.4% and 11.2% of the sessions,
respectively. The periodicals database (UPE),
a union list of holdings for California aca-

demic libraries, was searched in 16.2% of the
sessions. The CCT database, which contains
the table of contents pages for journals in-
dexed in CURRENT CONTENTS, was

accessed in only 1.1% of the sessions.

Fewer than 10% of the users issued FIND
commands in more than one database, and
fewer than 0.1% used more than two
databases. Among those who used the
MELVYL catalog, 85% used it exclusively.
Indexes Searched

Title searches appeared in 62.2% of the ses-

sions, author searches (overwhelmingly for
personal names) in 38.1%, and subject
searches in 23.9%. Only 92% of the sessions
contained combined index (Boolean) searches
explicitly entered by the user. The title searches
conducted were principally keyword title
searches, but some sessions included "exact"
title searches. Table 3 presents index usage by
database.

Especially noteworthy is the occurrence of
one or more explicit subject searches in 48.2%
of the sessions that included searches in the
Ten-Year database. This is considerably
higher than the 30% rate for sessions con-

ducted in the entire MELVYL catalog. Also
notable is the use ofexplicit combined indexes
in twice as many sessions conducted in MED-
LINE as those conducted in the MELVYL

catalog (19.2% versus 10.1%). Many of the
MEDLINE searches were found to be com-
bined author/title searches, a type of search
that tends to be burdensome on response
time in the very large MELVYL catalog and
prohibited there under certain conditions.

Number of Retrievals

The investigators' principal interest regarding
number of retrievals was with data for the
catalog portion of the MELVYL system.
Among the 616 users who searched the
MELVYL catalog, 82% conducted one or

more searches that retrieved 1 to 50 citations,
41% performed searches that retrieved 51-
200 citations, and 10% got 201-500 retrievals
in some of their searches. Only 7% of users
conducted searches that retrieved 500-2,000
citations. Less than 1% entered searches that
resulted in over 2,000 citations (see table 4).

Zero Retrievals

Overhalfof the MELVYL catalog users (57%)
conducted one or more searches that resulted
in zero retrievals. Those who entered more

searches increased their risk of getting zero

retrievals. Among 203 users who entered only
one search in the catalog, 87% managed to

avoid zero retrievals. Among those who
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Table 3. Index Use by Database

CAT TEN MED CC CCT UPE

Total Number 616 83 130 117 11 169
of Users No. % No. % No. % No. % No. % No. %

Title Index

Used 369 59.9 46 55.4 84 64.6 79 67.5 10 90.1 153 90.5

Did not use 247 40.1 37 44.6 46 35.4 38 32.5 1 9.9 16 9.5

Author Index

Used 281 45.6 35 42.2 49 37.7 51 43.6 0 0.0 24 14.2

Did not use 335 54.4 48 57.8 81 62.3 66 56.4 11 100.0 145 85.8

Subject Index
Used 185 30.0 40 48.2 21 16.2 14 12.0 3 27.2 25 14.8

Did not use 431 70.0 43 51.8 109 83.8 103 88.0 8 72.8 144 85.2

Combined Indexes

Used 62 10.1 8 9.6 25 19.2 14 12.0 1 9.9 8 4.7

Did not use 554 89.9 75 90.4 105 80.8 103 88.0 10 90.1 161 95.3
Note: CAT = entire catalog, TEN = latest ten years catalog, MED = MEDLINE, CC = CURRENT CONTENTS,
CCT = CC tables of contents, UPE = Union Periodicals Database.

entered two searches, that percentage
dropped to 42; of those who did three
searches, 30% avoided zero retrievals; and of
those who performed four searches, only 12%
avoided zero retrievals. One-quarter of those
who entered eleven or more searches got
eleven or more zero retrievals. Less than one-
halfof 1% ofthosewith the lengthiest sessions

Table 4. Number ofRetrievals in the
MELVYL Catalog

Sessions

No. %

356 57.7

503 81.7

181 29.4

65 10.6

26 4.2

19 3.1

5 0.2

616

managed to avoid zero-retrieval searches (see
table 5).

ANALYSIS

The kinds ofproblems remote users had with
the MELVYL system can be divided into four
main categories. Users had difficulty (1) con-
structing commands that the system would
accept, (2) typing commands correctly, (3)
using search terms that resulted in some re-

trievals but not too many, and (4) choosing the
appropriate database. Each of these catego-
ries will be discussed below, with examples
from the logs that contain the users search
statement and the associated number of re-
trievals.

Constructing Commands

To obtain results in the MELVYL system,
users must be able to construct valid search
statements that include a FIND command, an
index name, and search terms.23 Users
omitted FIND commands in only 1.8% of the
sessions. System prompts or HELP screens

seem to have ameliorated this problem be-
cause only three users omitted the command
more than once (see table 6). A larger group
(10%) used the wrong index name or omitted
the index name in their search statements, but
most (8.9%) did not do this more than twice
(see table 7).

One or more searches with
zero retrievals

One or more searches with
1-50 retrievals

One or more searches with
51-200 retrievals

One or more searches with
201-500 retrievals

One or more searches with
501-1,000 retreivals

One or more searches with
1,001-2,000 retrievals

One or more searches with
2,001 or more retrievals

Total Sessions
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Table 5. Number of Searches in the MELVYL Catalog by the Number ofSessions
with Zero Retrievals

Searches 0 1

Sessions with Zero Retrievals

2 3 4 5 -10
11 or
more

Total
Sessions

1 176 23 1 2 — 1 — — 203

2 51 51 15 1 — — 2 i 121

3 17 20 12 5 — 1 1 — 56

4 7 9 17 13 5 1 4 — 56

5 3 9 9 7 8 1 — — 37

6-10 4 9 13 17 17 5 17 i 83

11 or more 2 1 2 4 6 4 26 15 60

Total 260 122 69 49 36 13 50 17 616

Figure 1 is the search session ofa first-time
user at a public library outside California who
failed to construct any valid search state-
ments. In response to his first search state-

ment, the user received an error message and
instructions to type HELP. When he typed
HELP, the system responded that a basic
search consists of three parts in the following
order:

FIND [index] [search terms]
The system then advised the user that the

missing part in his search statement was the
index name and that he should be sure that all
three parts are included when he retyped his
command. A list of possible index names was
displayed. The user next supplied only the
index name (SU, for subject) instead of the
required three-part statement, got zero re-

trievals, keyed HELP again, and received an

appropriate instructive message, after which
he ended his session. In his responses to the
online questionnaire, this user, a member of
the general public, stated he did not expect to
need any additional help in the future.

Some users keyed inappropriate index
names or invalid combinations of index
names. The latter occurred infrequently since
fewer than 10% of the sessions included com-
bined index searches.

Figure 2 is a search session conducted in

the CURRENT CONTENTS (CC) database
by a UC staff member. After issuing four
HELP or EXPLAIN commands, the staff
member, who rarely uses MELVYL, omitted

Table 6. Omitted Find Command

No. %

0 1,026 98.2

1 16 1.5

2 3 0.3

Total 1,045 100.0

Table. 7. Used Wrong Index Name/Omitted
Index

No. %

0 941 90.0

1 70 6.7

2 23 2.2

3 5 0.5

4 3 0.3

5 2 0.2

6-10 1 0.1

Total 1,045 100.0

Hits Command
0 Find Board of Education

Help
0 SU

Help

Figure 1. No Valid Search Statements.
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Hits Command
Start CC
E guide
Explain commands
Set database CC

Help
Explain commands

0 Find antique recording
Help

0 Find TW 78 recordings
0 Find XT 78 rpm recordings
0 Find JO audio TW 78 recordings
0 Find SC antique recordings
0 Find SC sound recordings, TW antique

recordings
0 SC Audio, TW antique recordings
0 Find XT 78 rpm
1 Find TW old recordings
0 Find JO audio engineering society,

TW 78 rpm recordings
0 Find JO audio, TW restoring
0 Find JO journal of the audio engineering

society, TW restoring

Figure 2. Index Errors.

Hits Command
0 F A Allen, Paula

Help
0 Find PA Allen, Pau
0 Find PA Allen

130 Find PA Allen, P
2 Find PA Allen, Pa

D
22 Find PA Allen Paula

D
D 18 long

Figure 3. Illegal Truncation.

the index name in his first FIND command.
Then he used almost every index that was

suggested on the screen that he saw after

typing HELP, and he combined journals (JO)
and title-word (TW) indexes in CURRENT
CONTENTS incorrectly. Had he keyed
"Find JO audio engineering society," he
would have retrieved more than two hundred
citations. Use of TW rather than XT (exact
title) in the search statement "Find XT 78

rpm"would have retrieved two instead ofzero
citations.

While the MELVYL system supplies trun-
cation at the end of a search statement for
some indexes (for example, keyword searches
of the title index), some users apparently ex-

Hits Command
0 F PA Navikoff
0 F PA Navacoff
0 F PA Navikof
0 F PA Hanavacoff
0 F PA Navicoff
0 F PA Navicough

1742 F SU Russian authors
0 F SAT UCD

785 AT UCD
D short
Show 80

Display 80
Display 100

Display 300
Display 400 [+11 more display

commands]
Figure 4. Misspellings.

pect the system to apply truncation to in-

dividual search terms as some other systems
do. The search session in figure 3 illustrates
this mistaken assumption. Ultimately this user
retrieved the desired record, but the initial
search statement contained an invalid index
name (A instead of AU, for author), which
caused the user to adopt a more tentative

approach leading to several zero retrievals.
On the way to the desired hit, the user em-

ployed "illegal" truncation, keyed a single
common word leading to a forbidden long
search, then got other large and small re-
trievals that were not satisfactory. This user, a

member of the general public in California
who uses the system monthly, expressed the
desire for more on-screen help in the future.

Typographical Errors
The investigators readily determined from ex-

amining the logs that the most common cate-

gories of system-identified errors (first word
of command is invalid and FIND command
contains invalid index name) were more often
due to typographical errors than to a lack of
understanding about how the system works.
The investigators examined the context of
such errors and coded a command or index
name error as such onlywhen it was clear that
it was not a typographical error.

While misspellings were extremely rare

among the surveyed population of remote
users, a UC junior or senior in business or

management did have a critical spelling prob-
lem while searching for the Russian-born
author Vladimir Nabokov (see figure 4). After
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Table. 8. Long Searches

No. %

0 979 93.7

1 47 4.5

2 8 0.8

3 3 0.3

4 5 0.5

5 2 0.2

6-10 1 0.1

Total 1,045 100.0

many unsuccessful attempts, the user

changed his strategy and tried to catch the
elusive Nabokov through the search "F SU
Russian authors." But this search retrieved a

large number of collections of literary criti-
cism about Russian authors rather than works

by Nabokov. It does not seem likely that this
student found something useful in this ses-

sion. He stated that he would like additional

help over the telephone in the future.
Commands cannot readily be edited once

the user has sent his query to the system.
24

The query is typically reentered, which ap-
pears to cause some people to make a series

of typographical errors. Figure 5, a session

conducted by a UC graduate student working
at home, illustrates this problem.

The student also made a display command
error that commonly occurs in use of the
union periodical file. The default display in
that database is a very brief display if a search
results in more than one retrieval. When the
student saw a title for which he apparently
wanted a longer display, he simply typed "50"
(the "line" number of that tide on the screen)
rather than typing the appropriate display
command to receive a longer display of item
50. The system does not recognize this as an

attempt to select from a list and responds, "A
periodical command cannot begin with 50.

Hits Command
3239 Find PE stat# scie#

0 Find PE statitical science
0 Find PE statistical science

53 Find PE statistical science
D
50
D short 50

Figure 5. Typographical Errors.

Please type help for a list ofcommandwords."
This student reported that he uses the system
monthly and does not expect to need addi-
tional help in the future.

Figure 6 is the search session of a staff
member at a public library. The user did not

seem to realize that he was repeatedly mistyp-
ing the word "action." In the users fourth
effort, "words" was processed as a title term,
not as part of the index name. This library staff
member uses the system weekly and does not
expect to need additional help in the future.

Problems with Search Terms

Constructing search statements that are

completely valid does not guarantee desired
results. Users of the MELVYL catalog can

search with subject terms that do not match
the authorized terms in Library ofCongress
Subject Headings and retrieve no citations, or
can use terms that are so common that they
retrieve more citations than they wish to dis-

play. Use of very common subject search
terms can also result in searches that the sys-
tern will not process during peak usage periods.

Within the catalog portion of the system,
restrictions are placed on searches that would
adversely affect response time. These are

typically search statements that consist ofone
or more search words that appear with great
frequency in the database (e.g., "history,"
"American," "economic") and would require
lengthy processing to complete. A user whose
search is detected as a potential long search
will receive a caution message, maybe offered
partial results, or may, in peak-load hours, be
denied completion of the search and en-

couraged to reformulate the search state-

ment.

Sixty-six users of the catalog (6.3%) con-
ducted one or more searches that the system
detected as long searches (see table 8). In the

logging records, the retrieval count for such
searches is ordinarily zero, though the user may
have entered a fully legitimate search state-

ment (e.g., FIND SUBJECT Art History)

Hits Command
0 Find title kids guide to social actin

0 Find title kids guide to social actin

0 Find title kids guide social actin
0 Find title words kids guide social action

8 Find PN Lewis, Barbara
D

Figure 6. Typographical Errors .
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Table 9. Validity of Subject Search Terms

No. %

Not applicable 837 80.1

No terms were valid 44 4.2

Some terms were valid 58 5.6

All terms were valid 104 10.0

Can't tell 2 0.2

Total 1,045 100.0

which, if processed, would have resulted in a

very large number of retrievals.
Figure 7 represents the search session ofa

user who entered legitimate Library of Con-
gress (LC) subject terms that occur very
frequently in the catalog database. The result
was several long searches the system would
not process. Even a BROWSE command

using one of the common terms as an exact

subject (BROWSE XS TAXATION) led to a

long search, but one in which the user was

finally rewarded with a partial display of two
hundred records.25 Ultimately overcoming
the effects of the system s restrictions and his
own typographical errors, this first-time user,
a library staff member in a foreign country,
expressed the desire for more on-screen help
in the future.

Numbers of Retrievals

The investigators looked more closely at the
problem of retrieval size in respect to the
MELVYL catalog database. Chandra Prabha
has stated that keyword searching and
Boolean operations thatworkedwell for small
or medium-sized OPACs are now creating a

growing problem of large retrievals in very
large OPACs. Prabhas exploration of the lit-
erature on retrieval size concludes that there
is no consensus on what constitutes a large
retrieval. Some researchers have suggested
that 20 to 30 records would be optimum and

any number beyond thatwould be considered
large, while others who have investigated the
matter find 100 or more hits to be large or

"unmanageable."26 The average number of
retrievals per search in the MELVYL catalog
is about 100 records, but users display only
about fifteen records per search.

27

As noted above, among the remote users

Hits Command
409 Find SU pollution—economic aspects

0 Find SU pollution—economic aspects
and recent

105 Find SU pollution—economic aspects
and date recent

0 Find SU taxation and SU pollution and
date recent

set database ten-year
0 Find SU pollution and SU taxation
0 Find SU pollution—economic aspects

and taxation
0 Find SU pollution—economic aspects

and SU taxation
0 Find SU pollution—economic aspects and

XS taxation
0 Find SU pollution—economic aspects and

XS taxation #
0 Find SU pollution—economic aspects and

XS taxation and date current
200 Browse XS taxation

D counts 27
9 Find SU taxation—compliance cost#

D
0 SU environmental policy—cost

effectiveness and date current

Help
0 Find SU environmental policy—cost

effectiveness and date current
2 Find SU environmental policy—cost

effectiveness and date current
D

26 Find SU environmental policy—cost
effectiveness and date recent

Display long

Figure 7. Large or Zero Retrievals.

of the MELVYL catalog surveyed, 82% had
one or more searches that retrieved 1 to 50
citations. If 30 citations is the desired thresh-
old, some of these results may be too large.
There were 181 sessions (30%) with one or

more searches that retrieved 51-200 cita-
tions. Clearly these either approached orwere
well over the threshold that some consider a
manageable retrieval size. Nearly one-fifth of
the sessions included searches whose results

ranged between 201 and 2,001 or more cita-
tions. One needs to remember, too, that some
ofthe zero-retrieval searches in the MELVYL
catalog are actually searches that would re-

trieve so many records the system will not

process them.
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Hits Commands
0 Fi SU grading in classes

663 Fi SU grading
D

0 Fi SU grades in education
24 fi TW grades and classes

D
0 Fi SU grading and schools

11 fi TW grading and schools
D

0 Fi SU grades and education
0 Fi SU assessment in classrooms
20 fi TW assessment and higher education

D

Figure 8. Subject Term Problems.

Subject Searching
This study examined subject term validity in
remote user searches conducted in the cata-

log portionofthe MELVYL system. There are
several problems with subject searching in the
MELVYL catalog. One fundamental problem
is the lack of a genuine authority file for topi-
cal subjects that appear in the catalog. Con-
sequently, there are no references from un-

used headings to ones that are used.

Responsibility for subject authority control
resides with the individual campus cataloging
agencies and is not formally coordinated
within the MELVYL system. It is therefore
possible to obtain search results from use of
invalid terms. For example, one user surveyed
keyed "FI SU Gyroscope" and retrieved one

record. Had he used the authorized term "Gy-
roscopes," he would have retrieved about 100
records.

About 20% of the sessions contained expli-
cit subject searches that fell within the scope
of the study (see table 9). Among those 208

users, 22% used no valid terms, 28% used
some valid terms, and 50% conducted ses-

sions in which all the terms they used were

valid. The investigators counted as a valid
term anysubject searchword that matched an
authoritative word or formed part of an

authoritative phrase in the current edition of

Library of Congress Subject Headings. If a
personal or corporate name was searched as a

subject and a record was retrieved, the term

used was counted as a valid subject search
term.

The nationwide survey of online catalog
usage conducted in 1982 under the auspices
of the Council on Library Resources sug

gested that searching by subject could be im-
proved if keyword searching were imple-
mented and ifusers were permitted to browse
the authoritative subject index or thesaurus.28
Keyword searching of subject headings is

available in the MELVYL system. It is not

possible, though, to access online a full listing
of authoritative topical subject terms and
their associated cross-references. The user

may perform a keyword browse of listings of
subject terms in the catalog to which biblio-

graphic records are attached, but it is rare for
a user to do so. During the survey period, only
0.4% of the commands issued in the catalog
by all remote users were BROWSE com-

mands. (For in-library users the figure was

0.5%.) Those few remote users who did
browse subjects still had problems: 27.2% of
those searches had zero retrievals. When
EXACT SUBJECT was browsed, the zero

retrievals count rose to 54.8%.
The search session in figure 8 was con-

ducted by a UC faculty member who uses the

system daily. This user pursues the appro-
priate subject term to no avail: each of the

subject searches results in zero retrievals, with
the exception of the second one. The subject
term "grading" retrieved a very large number
of records, many of which did not pertain to

the desired subject. The results of the various
title word searches, while yielding smaller
numbers of records, did not appear to achieve
the desired precision. The title words "grad-
ing and schools" retrieved several works on

the evaluation ofnursing schools and the topic
of grades in elementary schools.

The tide words "assessment and higher
education" retrieved several works on higher
education that had nothing to do with grades
in academia, the probable subject of interest
to this user. Among the retrievedworks were,
for example, Palestinian Higher Education in
the West Bank and Gaza: A Critical Assess-
ment and The Price ofAdmission: An Assess-

ment of the Impact of Student Charges on

Enrollments and Revenues in California Pub-
lie Higher Education.29 It is not clearwhether
this user ultimately retrieved any useful rec-
ords. He did express the wish for more on-

screen help in the future.
When the use ofvalid subject search terms

was compared by status of user, library staff
(not surprisingly) had the most apparent
success (see table 10). In 87% of their ses-

sions, some or all of the subject terms
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Table 10. Validity of Subject Search Terms by Status

Not No terms Some terms All terms

Applicable were valid were valid were valid Can't tell Total

Status No. % No. % No. % No. % No. % No. %

Junior or senior 4 1.9 10 4.7 9 4.2 19 00bo 42 19.5

Graduate student 3 1.4 8 3.7 9 4.2 19 8.8 1 0.5 40 18.6

Library staff 5 2.3 3 1.4 2 0.9 19 8.8 1 0.5 30 14.0

Faculty 7 3.3 3 1.4 9 4.2 7 3.3 26 12.1

Other 4 1.9 4 1.9 5 2.3 5 2.3 18 8.4

General public 3 1.4 4 1.9 5 2.3 5 2.3 17 7.9

Freshman or

sophomore 1 0.5 6 2.8 7 3.3 14 6.5

Staff 3 1.4 5 2.3 3 1.4 3 1.4 14 6.5

Programmer 1 0.5 1 0.5 5 2.3 7 3.3

Research assistant 1 0.5 2 0.9 1 0.5 1 0.5 5 2.3

Postdoctoral 1 0.5 1 0.5 2 0.9

Total 30 14.0 41 19.1 51 23.7 91 42.3 215 100.0

searched by library staffwere valid. The figure
for sessions of faculty members was 84%; for
graduate students, 77%; and for juniors and
seniors, 75%.

Ray Larson s landmark studyofthe decline
of subject searching in an online catalog has
led him to speculate that those who might be
considered more experienced users (such as

library staff, faculty, and graduate students)
are less likely to do subject index searches
than are undergraduates. 0 This hypothesis is

Hits Command
Set database PE

0 Find SU attraction
0 Find SU facial hair
0 Find social psychology

133 Find SU social psychology
0 Find SU social psychology attraction

D
133 Find SU social psychology

Help
Show search
D
36

Help
0 Find 36

Figure 9. Incorrect Database Searched.

supported by data in the present study. Only
14.6% of the faculty, 17% of the graduate and
postgraduate students, and 19.7% of library
staffconducted subject searches, while 51.3%
of the undergraduates did so. Among daily or
weekly users, 17.6% performed subject
searches, while 47.9% of first-time users per-
formed subject searches. The figure for first-
time and rare users combined was 43.9%.

The investigators' close examination of the
logs of all first-time users who performed sub-
ject searches revealed little evidence of effec-
tiveness. Therewere thirty-two relevant sessions
in which eighty-eight subject searches were un-
dertaken. Exactly one-half of the searches
(forty-four) resulted in zero retrievals; 9 of the
sessions had zero retrievals for all of the subject
searches. Twenty-one of the eighty-eight
searches had 1-50 retrievals (4 ofthe searches
were for personal names, not topical head-
ings), and twenty-three had more than 50
retrievals. The highest number of retrievals
was 1,607.

Wrong Database

A relatively small percentage of users (1.2%)
appeared to be searching in the wrong
database. Typically, they were searching for
journal articles in the union list of periodicals
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Table 11. Users of LOOKUP Mode by Status and UC Affiliation"
UC Non-UC Total

Status No. % No. % No. %

Graduate student 10 8.3 10 8.3 20 16.7

Junior or senior 12 10.0 6 5.0 18 15.0

Library staff 1 0.8 15 12.5 16 13.3

Other 2 1.7 13 10.8 15 12.5

Faculty 5 4.2 9 7.5 14 11.7

Staff 8 6.7 4 3.3 12 10.0

General public 10 8.3 10 8.3

Freshman or sophomore 6 5.0 6 5.0

Programmer 1 0.8 3 2.5 4 3.3

Research assistant 2 1.7 1 0.8 3 2.5

Postdoctoral 1 0.8 1 0.8 2 1.7

Total 48 40.0 72 60.0 120 100.0
* Two surveyed users of LOOKUP declined to state either their status or affiliation.

(UPE) database. Figure 9 contains part of a
search session conducted by a UC freshman
or sophomore in the social sciences, accessing
the MELVYL system from a dormitory. This
student, who rarely uses the system, should
have searched in the CURRENT CON-
TENTS journal citation database rather than
the UPE database. The student also made the
display command error that appears above in
figure 5. He did not pursue his effort to obtain
a longer display ana instead switched to per-
forming subject searches in the Ten-Year

Hits Command
0 Find KW desensitization, ach, voltage

clamp
0 Find KW desensitization, receptors, ach
0 Find KW desensitization, phosphorylation,

receptors
0 Find KW desensitization, receptors
0 Explain Find KW desensitization,

receptors, ach
0 Find desensitization

Help
SC

0 Find SC desensitization, receptors
Help

0 Find JO desensitization, receptors
0 Find JO desensitization

Help
Figure 10. Incorrect Database Searched.

database. He stated that he would like more

on-screen help in the future.
Figure 10 is the search session of a post-

doctoral student in the physical or biological
sciences, who searched the CCT database
from an office on a UC campus. This student,
a weekly remote user ofthe MELVYL system,
did get some help on use of the indexes in

CCT, but it is clear that he did not understand
the scope of this database. His search state-

ments suggest that he should have been

searching CURRENTCONTENTS itself, in-
stead of the associated database containing
journal contents pages. He made two typo-
graphical errors, one in typing "receptors" and
one in omitting an index name. However,
these errors are immaterial since he could not
overcome the problem of searching in the

wrong database. He expressed the wish for
more printed instructions in the future.

Use of Menu Mode (LOOKUP)

During the survey period, two search modes
were available to users of the MELVYL cata-

log, COMMAND mode and the menu-driven
mode called LOOKUP LOOKUP mode was

selected by 122 (17.8%) of the 685 users who
searched either the entire catalog database or
the Ten-Year database. Non-UC users ac-

counted for 60% of LOOKUP mode usage
from remote sites (see table 11). Among the
UC-affiliated users of LOOKUP, 25% were
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Table 12. Effectiveness of Searches

No. %

Zero retrievals for
all searches

88 8.4

Some retrievals, no
displays

9 0.9

Displayed some

records
575 55.0

Displayed records,
refined searches

373 35.7

Total 1,045 100.0

juniors and seniors, 20.8% were graduate stu-
dents, 16.6% were staff, 12.5% were fresh-
men and sophomores, and 10.4% were faculty.
Among the ninety-five UC undergraduates
who participated in the survey, close to one-

fifth (18.9%) chose LOOKUP mode to access

the catalog.
As expected, those who used LOOKUP

mode made significantly fewer mistakes in

formulating FIND commands than those

using COMMAND mode. LOOKUP users, of
course, did not omit the FIND command or
combine index names illegally since such er-

rors cannot be committed in LOOKUP. Only
5.7% ofthe LOOKUP users omitted the index
name or used the wrong index name; within
the entire survey group, 10% made such er-

rors. LOOKUP users had a slighdy lower rate
of typographical errors, 13.8% in LOOKUP
sessions compared to 16.5% in all sessions.

A much higher proportion of the 122
LOOKUP sessions included subject searches
than did the survey population as a whole,
43.1% compared to 19.9%. Among those ses-

sions, 28.3% had no valid terms, 34% had
some valid terms, and 37.7% had all valid
terms. These percentages represent a lower
rate ofsuccess in choosing terms than is found
in the entire group. LOOKUP mode users

also had a higher percentage of long searches:
10.6% compared to 6.3%. However, the
general effectiveness of LOOKUP sessions
was slightly higher: 5.7% had no retrievals,
59.3% had some retrievals and displays, and
35% had refined searches. Two LOOKUP
mode users (1.6%) were in the wrong
database. Only one person in this group
(0.8%) used HELP and that use was effective.

LOOKUP mode ceased to be an adver-
tised search option on August 15, 1992, and
was discontinued altogether on March 31,

1993. Because various limiting options, cus-
tomized displays for printing and download-

ing, and a growing number of other informa-
tion resources on the MELVYL system were

not directly available within LOOKUP mode,
the UC User Services Group of librarians
recommended that the mode be discon-
tinued. Interestingly, during the period sur-

veyed, LOOKUP mode was used in 11.2% of
all remote sessions in the catalog and in a

remarkable 38.3% of remote sessions in the
Ten-Year database.

Use of Help Facilities

The original specifications for the MELVYL

system proposed a guided mode (which later
became LOOKUP mode), a tutorial mode,
and a command mode. The tutorial mode,
which was never developed, was to provide a

transition for users who wanted to use COM-
MAND mode but needed additional instruc-
tion. Instead, extensive help facilities were

developed over the past decade in an effort to
meet the online "tutorial" needs of users.
These facilities nowconsist ofover seven hun-
dred messages and contextual HELP screens,

plus an extensive EXPLAIN glossary.31
The HELP and EXPLAIN screens must

be invoked by the user, but the system also

displays messages that prompt the user to ask
for help under various conditions. When the

system detects a command or index name

error or a potential long search, a message
alerts the user to the situation and suggests
use of HELP for more information. HELP is
also recommended when a search results in
zero retrievals.

The investigators found that this complex
of error messages, reminders, and HELP
screens, while useful to some of the remote
users surveyed, did not adequately rescue

users from all of their search difficulties.
Slightly more than 80% of the users did not

invoke either HELP or EXPLAIN screens

during their sessions, though examination of
the logs suggests that some kind of help was

often needed. Among the 20% who did use

HELP, about three-quarters were actually
helped. The investigators were generous in

assigning a positive value to the use of the
HELP and EXPLAIN features. For example,
if a user invoked HELP more than once but
was not demonstrably helped in each in-

stance, the facilitywas still creditedwith being
helpful.
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EFFECTIVENESS OF SEARCHES

For coding purposes, the investigators based
their judgment about the effectiveness of
each session on a single measure that divided
the survey group into four mutually exclusive
subgroups. Each session log was examined for
evidence that the user either (1) had zero

retrievals for all searches, (2) had some re-

trievals but displayed no records, (3) dis-
played some records, or (4) displayed some

records and refined some searches (see table
12). This measure, however rough, was useful
in sorting cases for a variety of cross tabula-
tions and further visual examination.32

About 90% of the users surveyed retrieved
and displayed some records. About 40%
within this group refined their searches, typi-
cally by using commands that confined
searches in the MELVYL catalog to a partic-
ular campus library. Other limiting features or
search refinements available in the MELVYL

catalog were rarely evident. While the
MELVYL system automatically applies key-
word Boolean search logic for several indexes,
it is also possible for users to search with

explicit Boolean operands (AND, OR, AND
NOT) in COMMAND mode. However, fewer
than 10% of the sessions included this type of
refinement. The highest incidence of com-
bined index use occurred in MEDLINE

searching, where it appeared in about 20% of
the sessions (see table S).33

Significant differences in effectiveness of
MELVYL system use are evident when one

compares the sessions of frequent (daily and
weekly) users against those of infrequent (rare
and first-time) users. In the survey population
there were 714 daily and weekly users and 147
rare or first-time users. Among the frequent
users, 50.3% had one or more searches with
zero retrievals; 57.8% of the infrequent or
first-time users had one or more searches with
zero retrievals. Use of combined indexes (a
"refinement") appeared in 11.3% offrequent-
user sessions, but in only 2% of infrequent-
user sessions. Rates for no retrievals and no

displays were similar, but 52.7% of frequent
users displayed some records, and 38.1% re-

fined searches. For infrequent users, the rates
were 61.9% and 27.2%, respectively.

Among frequent users who performed
subject searches, 15.4% had no valid terms,
26.9% had some valid terms, and 56.7% had
all valid terms. For infrequent users, 22% had

no valid terms, 29.6% had some valid terms,
and 46.3% had all valid terms. (One session in
each group was coded "can't tell.") Only 6.2%
of the frequent users used LOOKUP mode;
32.3% of the infrequent users did. The
frequent users used the HELP or EXPLAIN
features less often but more effectively than
infrequent users. Only 14.4% of frequent
users used HELP; 73.3% of those who did
were helped. Within the infrequent or first-
time user group, 36.7% used HELP, but only
62.9% were actually helped.

CONCLUSIONS

A principal finding in this study is that 40% of
the users surveyed conducted sessions that
were very brief, typically for known items,
with retrievals in each of their searches. This
type of searching, which Hildreth calls query
searching, appears to be well served by the
system. The remaining 60% of the users con-

ducted longer sessions. Examination of their
logs reveals that their searches were generally
less effective and that they sometimes got
zero retrievals or high numbers of retrievals,
tended to make various types of errors, and
encountered system restrictions due to the
size of the catalog database. They also en-

countered what one may call "navigational"
problems. One reads the logs and can imagine
the user asking himself, where am I? or how
did I get this? or what should I do now?

The logs for the longer sessions often re-

fleeted the type of searching that Hildreth
describes as browse searching. With this type
of searching, "the search aim is not specific
(regarding, for example, discipline or topic,
type of publication, level of treatment, per-
spective, etc.), the desired results are not pre-
cisely known in advance, or the correct terms
for representing the user's query (which may
be vague) are not known at the outset."34

A user with diffuse search aims has diffi-

culty with second-generation catalogs be-
cause he is repeatedly forced to reformulate
and reenter searches until he obtains satis-

factory results. Hildreth notes that this sort of
OPAC design assumes "the user knows what
he wants and can describe it in the language
of the catalog database being searched. [Ro-
land] Hjerppe quite correctly rephrases this
problem as the fundamental paradox of infor-
mation retrieval: 'the need to describe that
which you do not know in order to find it.'"35

One ofthe original design principles of the
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MELVYL system was that the user should
remain in control of interactions with the sys-
tern and understand what the system is

doing.36 This principle, according to Lynch,
probably embodies "a bit ofwishful thinking,"
but it has not been abandoned. Nevertheless,
Lynch reports, MELVYL system perform-
ance problems and user difficulties with very
large retrievals eventually led to several

changes designed to increase precision in

query processing. These measures have

helped, but it seems fair to say that even

sophisticated clientele (librarians, computer
programmers) have difficulty explaining how
the system is processing commands.

The findings in the present study support
the judgment that a majority of all remote
users have difficulty reformulating searches

effectively when they do not get what they
want. At any one time, a considerable number
of these users are accessing the system for the
first time or as infrequent users. Interestingly,
those who do so have profited from use of the
menu-based LOOKUP mode. Discon-
tinuance of this mode seems premature and
is very likely to place an even greater burden
on the sometimes ineffective HELP and

prompt facilities. Some alternative to COM-
MAND mode seems to be essential for a

significant and growing population of users.
The need for more heuristics—design ele-

ments that guide or lead the user toward the

discovery of desired information—seems ob-
vious. Especially needed are better methods
to help the user (1) obtain results following a

zero retrieval and (2) review and reduce re-

trieval sets that are large.37 While a few heur-
istics have been introduced in the MELVYL

system, largely in response to extensive analy-
sis of transaction logs and other user studies,
Lynch notes that their introduction has been
attended by much controversy 38 Some librar-
ians involved in bibliographic instruction on

the campuses have tended to be distrustful of
heuristics.

Lynch offers a very illuminating descrip-
tion ofthe ambiguous attitude toward instruc-
tion in using the catalog. There appears to be
a collective wish to have a system that can be
usedwithout instruction, but one thatwill also
reward those who do invest in instruction.

Lynch believes that instructors have "anatural
tendency to focus on the relatively sophisti-
cated and serious user, perhaps sometimes to

the detriment of a user who might feel well
served by a more heuristic, actively helpful
catalog."39 One of their counterarguments to
implementing more heuristics is that the
OPAC user might go away "satisfied" but ig-
norant of information about additional re-
sources that the instructor can provide.

Virtually all of the studies of transaction

logs encountered in the course of this project
point to the critical need OPAC users have for
more help. Hunter s findings also confirm that

"people do not want to take the time to learn
to use the online catalog."40 The retirement
of the LOOKUP mode in the MELVYL sys-
tern is supposed to be compensated for even-
tually by the introduction ofan online tutorial.
It remains to be seen whether such a tool
would be useful, given the impatience ofusers
to get on with their information seeking
without having to learn about complex system
commands and other advanced features. In
the conclusion to her study, Hunter suggests
that the best answer to this problem may be
for librarians to abandon trying to develop an

overall instruction method and service

strategy and instead use their knowledge of

searching and learning behavior to help infor-
mation scientists develop better systems and
user interfaces. Hunters conclusion is partic-
ularly pertinent to the remote users in the

present study.
The developers of the rather primitive

first-generation OPACs were advised by re-

searchers to improve them by adding more

advanced capabilities. As a consequence, we
find that second-generation OPACs generally
provide features such as keyword access to

titles and subjects, Boolean logic, full records,
multiple display formats, and online as-

sistance. The MELVYL system provides (ar-
guably) the greatest array of advanced fea-
tures for a system of its scale. However, the
transaction logs of remote users and the

general statistics for system usage reveal that
users overwhelmingly employ basic com-

mands and single indexes. Indeed, the logs for
the catalog database demonstrate the need for
the machine, not the user, to do the complex
work in search formulation and retrieval rank-
ing. The sophisticated features of this ad-
vanced second-generation OPAC seem

destined to remain the province of librarians
and perhaps some users of specialized
databases on the system, such as MEDLINE.
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It is therefore time to revisit the uneven that more and better heuristics are needed to
balance between offline instruction and on- serve the greater mass of OPAC users,

line heuristics. Evidence strongly suggests
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APPENDIX A. MELVYL SYSTEM COMMANDS AND INDEXES

Command
T>Pe Command Label (Index) Index Description Example
Search f, find

pa personal author f pa barth, john
ca corporate author key-

words
f ca senate foreign

xc exact corporate author f xc ford foundation

xt first words of title f xt sun also rises

xt "
" exact tide f xt "letters"

tw tide keywords f tw sun rises

ti fide key and/or exact f ti sun also rises

ut uniform fide f ut hamlet

xs exact subject f xs algeria-history
su subject keywords f su motorcycle
se series tide f se ciba symposium

pe periodical keywords p pe life letters

xp, xpe periodical first words f xp life and letters

xp
" ", xpe

" " periodical only words f xp "life"

acfind authority control: links
variant forms/names

acfind pa barth, john

Truncate # f su journalis#
Boolean

and, or, and
not

f pa barth, john and not xt
sot weed
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APPENDIX A. Continued

Command
Type Command Label (Index) Index Description Example
Limit

(not in
PE
database)

and and lan language f pa shakespeare and lan
fre ger

and date by year or f pa barth, j and date 1985

and date by decade fpa barth, j and date 1980s

and date
current

within last 3 years fpa barth, j and date
current

and date
recent

within last 10 years f pa barth, j and date
recent

and form format (non-books,
books, music scores)

f pa shaekespeare and
form video
f pa mozart, w and form
scores

at / not at by campus location f xs hopi at ucb ucla

set limit session s searches
by lan, date, form,
lib

set form nonbooks

Display d, display short brief listing/call number d [default setting]
REView one-line listing d rev

long full bibliographic
record

d long 1-3

[field] specify any part/s of
record

d su ti

marc machine-readable
record

d 1,2 mar

acf authority search results d acf rev

browse show browse results d browse 6

in PE
database:

short UC holdings only d sho 2—4, 7

all holdings all 34 libraries d 2-4, 7 all

set change session's display set d Ion

show show all settings show

reset return to default
settings

reset display
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APPENDIX A. Continued

Moving
Around

ns / ps next/previous screen ns

b,browse scan author or subject
(not title) indexes

b su john muir trail

set, select choose heading/s
found by browse

sel 1,3, 5-9

d b [#] resume browse display db 10

save choose items for later
printing

save 3 5

use gateway to other opacs use dartmouth

Edit [add on] [boolean +

index]
modify search just done or tw computers

Bac,
backup

recover last search bac

show
history

numbered list of
searches

show history

redo recover any search redo 4

with add to a redo
command

redo 4 with and lan eng

Help h, help for current situation

list of available help

h

h glossary
e, explain explain specific topic e browse

show news, statistics, info show news, show UCLA info
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APPENDIX B. TRANSACTION LOG CODING FORM

Case No. CCT database: Number of searches:

Total number of FIND commands:

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

0
1
2
3
4
5
6
7
8
9
10-15
16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-60
61-70
71-80
81-90
91-100
101-200
201-300
301-400
401-500
501 +

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7 = 11 +

UPE database: Number of searches:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7 = 11 +

TEN-YEAR MELVYL database: Number of
searches:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7 = 11 +

Non-MELVYL systems used?

0 = No
1 = Yes

FIND TITLE:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7=11 +

MELVYL database: Number of searches

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7 = 11 +

MEDLINE database: Number of searches:

0 = 0
1 = 1
2 = 2
3 = 3

4 = 4
5 = 5
6 = 6-10
7 = 11 +

CC database: Number of searches:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7 = 11 +

FIND AUTHOR:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7 = 11 +

FIND SUBJECT:

0 = 0
1 = 1
2 = 2
3 = 3

4 = 4
5 = 5
6 = 6-10
7=11 +

Combined indexes in a search:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7=11 +
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Searches with zero retrievals:

0=0 4 = 4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7 = 11 +

Searches with 1 - 50 retrievals:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7=11 +

Searches with 51 - 200 retrievals:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7= 11 +

Searches with 201 - 500 retrievals:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7 = 11 +

Searches with 501 -1000 retrievals:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7=11 +

Searches with 1001 - 2000 retrievals:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7=11 +

Used wrong index name/omitted index name:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7 = 11 +

In wrong database:

Illegal attempt to truncate:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7 = 11 +

Omitted FIND command:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7=11 +

Long search:

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7 = 11 +

Typographical errors (including commands &
index names):

0=0 4=4
1=1 5=5
2 = 2 6 = 6-10
3 = 3 7=11 +

Validity of subject search terms used in
MELVYL catalog and Periodical database:

0 = Not applicable
1 = No terms were valid
2 = Some terms were valid
3 = All terms were valid
4 = Can't tell

Effectiveness of searches:

0 = Zero retrievals for all searches
1 = Some retrievals, no displays
2 = Displayed some records
3 = Displayed records and refined searches

Use of Lookup Mode in MELVYL catalog:

0 = Did not use Lookup Mode
1 = Used Lookup Mode

0 = No Use of HELP/EXPLAIN features:
1 = Yes

0 = Didn't use either feature
Illegal combination of index names: 1 = used feature(s) and it helped

2 = Used feature s to no apparent effect
0=0 4=4
1=1 5 = 5 Display command errors:
2 = 2 6 = 6-10
3 = 3 7= 11 + 0 = 0 4 = 4

1=1 5=5
2 = 2 6 = 6-10
3 = 3 7=11 +
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An Overview ofApplications of
Automation to Special Collections:
Rare Books and Art Collections

Bobs M. Tusa

Automation traditionally has been viewed as an inappropriate means ofcontrol
of the unique items in special collections libraries because of its fundamental
requirement of standardization. However, it has come to be viewed as an

excellent means ofcontrol ofand access to these items by curators who view the

special collections library as a system precisely because ofstandardization. This
study looks at the issue ofstandardization in the application of computerized
automation—specifically to rare books and art objects—and at some recent

examples of those applications in both North America and Western Europe.

Historically, automation has come late to

special collections, even later than to libraries
generally. The primary reason for this tardi-
ness, which may turn out to be advantageous
as computer applications become over time
more refined and more economical, lies in the
apparent nature of the two entities: special
collections materials are by definition rare or

unique items that do not on first sight lend
themselves readily to the standardization
characteristic of computer technology. For
example, the benefits derived from the shared

cataloging of current materials via national

bibliographic database utilities like OCLC
and RLIN are not easily applicable to unique
copies of rare books, manuscripts, or archives.
Furthermore, standards ofbibliographic con-
trol become irrelevant when applied to works
of art and other museum objects.

Additionally, curators ofspecial collections
have been characterized, accurately or not, as
obstructionists when confronted with the

possibilities of automation: "These attitudes
[of curators] seem to reflect a kind of institu-
tional parochialism and lack of vision with

regard to the role of special collections as a

national research tool and not just a local

resource or private treasure. This parochial-
ism combines in some cases with a competi-
tiveness with other special collections, a

general unwillingness to engage in coopera-
tive projects, and a highly developed chau-
vinism about the importance of their own

collections," 1 according to Steven Paul Davis.
On their side, curators and archivists are

frequently mystified by the inability of librar-
ians to comprehend that rare books, manu-
scripts, and archives are not just peculiar en-
tities whose descriptions should be distorted
until they fit those of current monographs.

The major issues in the computerization of
special collections are fundamentally a single
issue, that of standardization. Although seen

as a problem by some special collections cu-

rators, standardization via computer tech-

nology is, according to those curators and
archivists cited in this paper, an excellent
means of control of the unique materials
found in special collections libraries. They
share the view that a special collections li-

brary, like any organization, is a structure of
interrelated systems with repeated functions
that lend themselves to automation. Whether
the function has to dowith acquiring the items

Bobs M. Tusa is Head of Special Collections, Manuscripts and Archives, Prescott Memorial Library,
Louisiana Tech University. Her e-mail addresses are TUSA@LATECH.BITNET and TUSA@-
VM.CC.LATECH.EDU.
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in the collection, establishing a form of in-

ventory control, providing access to and infor-
mation about the collection, administering
the collection, or fitting the collection into its
place in larger systems, certain aspects ofeach
function lend themselves to the standardiza-
tion that is fundamental to the computer. The
machines and the software already exist in a

bewilderingplethoraofchoices, and new ones

are being announced every day. The fun-
damental issue is that of perspective: ap-
proaching the special collections library from
a systems point of view and then making ap-
propriate decisions about which automated
tools to choose in order to accomplish the

objectives of the particular special collections
library regarding its clientele and resources.

The problem is the solution.

RARE ROOKS

The recent history of the standardization of

bibliographic control of rare books dates from
the mid-1970s. According to John B. Thomas,
III, librarian of the University of Texas at

Austin and chair of the Standards Committee
of the Rare Books and Manuscripts Section of
the Association of College and Research Li-
braries, "descriptive cataloging codes for pre-
paring machine-readable records for many
types of materials (including rare books)
began to be created soon after the first pre-
sentation by IFLA [International Federation
of Library Associations and Institutions] of
the International Standard Bibliographic De-
scription for Monographic Publications or

ISBD(M) in 1973. The impetus for a code for
older materials was the attempted and un-

satisfactory use of the MARC format in cata-

loging projects at the Bibliotheque Nationale,
the Bodleian, and the National Library of
Scotland in the early 1970s."2

The inadequacies of the ISBD(M) for bib-
liographic control of rare books stemmed
from its design objective of control of current
materials. It made no provision for exact tran-
scription of title, for collation of every page,
or for detailed information about facts ofpub-
lication. The IFLA remedied these deficien-
cies in 1975 with the release of International
StandardBibliographic DescriptionforOlder
Monographic Publications (Antiquarian) or
ISBD(A). Also influential at this time in the

development of a United States standard for
rare book cataloging was the Library of Con-
gress' Bibliographic Description of Rare

Books, which incorporated provisions of the
ISBD(A) into AACR2 cataloging rules. Addi-
tional fields for genre, provenance, physical
aspects, printer, and details of publication
were provided for the MARC format at the

instigation in the United States of the Inde-

pendent Research Libraries Association
(IRLA) and carried out by the Standards
Committee of the Rare Books and Manu-

scripts Section of the Association ofResearch
Libraries.

The result of the above efforts is that for
the first time there exists an internationally
agreed-upon standard for bibliographic con-

trol in machine readable form of rare materi-
als with its concomitant benefits of increased
access by the international scholarly commu-
nity, exchange of information among collec-
tions curators, and rationalized collection

development. The key to success to date has
been the willingness of rare book catalogers
to embrace ISBD(A) and the MARC format,
to work to enhance and change them where

necessary, and to cooperate in developing
national and international standards.

One approach to an internationally availa-
ble database of rare books records in MARC
format is the Incunable Short Title Catalogue
(ISTC), a database of fifteenth-century books
and otherprinted materials being compiled at
the British Library. The copy-specific records
come from American, British, and European
union catalogs and represent "over three-

quarters of the estimated total of incunable

printing,... the largest incunable bibliogra-
phy ever assembled."3 The ISTC permits
searching of each MARC field direcdy and in

combination on the British Library's BLAISE-
LINE mainframe subscription service; it is

planned to make the database available on disk
for use on microcomputers and on CD-ROM.

For special collections libraries that lack
access to mainframe computers, the micro-

computer has provided automated biblio-

graphic control. One such installation, using
the commercially available software Pro-Cite,
is that in the Map Department at Texas A&M
University. Less a map library than a special
collection of maps, pamphlets, books, and se-

rials on the topic of travel and tourism, the

department explored automation as the solu-
tion to its problems of control of a collection
of fragile, uncataloged, and unlisted materials
that were heavily used. The choice was made
to eschew full cataloging in favor of a short-
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record database that would be "easy to learn,
possible to edit and update regularly, and pro-
vide a printout that would be easy for patrons
to use."4 Pro-Cite, from Personal Biblio-

graphic Software for use on IBM PCs, was
chosen because of favorable reviews, low

price, and the fact that it was the only com-
mercially available software with an option for
maps. Pro-Cite uses the MARC format and

provides twenty predefined workforms for

completing all or selected fields. All fields and
records are variable length. Records may be
selected with Boolean operators, sorted, for-
matted according to a variety ofbibliographic
styles, written to another file, or printed. In-
dexes may be created for any field. The de-

partment assigned Library of Congress call
numbers and subject headings to the items in
the collection because these were familiar to
their patrons. The data were entered by stu-
dents working from entry forms designed by
the staff. The departmentwas satisfiedwith the
choice ofPro-Cite to solve a delimited problem
and did not consider integrating this systemwith
the other systems of the department or sharing
the data with other collections.

Stephen Davis offers a warning regarding
the introduction of microcomputers into

special collections: "While microcomputers
may in the future hold out many benefits to

special collections, they also seem to have the
potential of returning us to the dark ages of
purely local practice in terms of cataloging
and automation standards. Use of the biblio-

graphic utilities has gradually imposed a basic
consistency and standardization upon catalog
records—something they never had before in
special collections. Given their history, it
would not be surprising if some institutions

leapt at the chance of doing cataloging
directly on microcomputers in order to get
some of the advantages ofautomation but still
continue to catalog the way they did a hun-
dred years ago.. .. Microcomputers should
generally not be used for cataloging in place
of a local or national system unless a mecha-
nism is in place to communicate those holding
subsequently to a national database."5

ART COLLECTIONS

The challenges of bibliographic control of
rare books pale in comparison to those en-

countered in the management of two- and
three-dimensional art objects. The museum

community has approached automation as a

possible answer to its need for control, access,
and information exchange.

In the United States the effort to establish
a national art and architecture database has
come primarily from the Research Libraries

Group (RLG), with art and architecture as

one of the categories in which special mem-
bership may be granted to special and inde-

pendent libraries. Early members of RLG
were the Metropolitan Museum of Art; the
Museum of Fine Arts, Boston; and the Art

Institute of Chicago. The Art and Architec-
ture Program Committee (AAPC) ofthe RLG
was established in 1979.

The achievements of the AAPC are de-
scribed by Nancy S. Allen of the library of the
Museum of Fine Arts, Boston.6 In 1983 the
AAPC began a shared cataloging project for
monographic series; in 1986 an exhibition cat-

alog task force was created to study the prob-
lem of shared acquisitions and cataloging of
these elusive publications; the RLG Art Con-

spectus was issued in 1981 and revised in

1987, providing data to enable member librar-
ies to rationalize their collection development
in line with policies at other libraries; and in
1984, a J. Paul Getty Trust grant funded a

three-year retrospective conversion project.
Special databases within the RLG database
RLIN include the online Avery Index to Ar-
chitectural Periodicals, comprising some

52,000 entries in more than 500 periodicals,
and the Sales Catalog Index Input On-Line
(SCIPIO), with almost 90,000 records en-

tered since 1980.
In spite of the fact that RLIN could be

considered "the 'defacto' national art library
database" (p. 143), an AAPC questionnaire
sent to member libraries in 1987 revealed that
"cataloging varies between institutions and
often between visual formats within one insti-

tution, thesauri and subject headings vary, and
that relatively little of this material is in ma-

chine-readable form" (p. 150). Therefore, the
AAPCs Program for Research Information
Management (PRIMA) recommended that
the following needs be addressed in the fu-
ture: "1) an increase in the retrospective con-

version of bibliographies and indexes to serial
literature; 2) more complete online biblio-

graphic control over museum bulletins, exhi-
bition catalogs, artists' books, trade catalogs,
artists catalogs, and art newspapers; 3) preser-
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vation efforts for the literature of art; 4) links
between RLIN and bibliographic database[s]
outside the United States; 5) automated
access to archival records from repositories
worldwide; 6) development and use of a

standard MARC format for works of art; 7)
automated control of architectural drawings;
8) MARC catalogingof important photograph
collections worldwide; 9) access to iconolaries
for art automation projects; 10) online access

to images ofworks of art, monuments, archi-
tectural drawings, and photographs" (pp.
148-49).

Allen concludes that "the AAPC might be
considered a model for cooperation among art
libraries. Its success has been due largely to
the strength of the Research Libraries Group
itself' (p. 152).

One local project using RLIN is AVI-

ADOR, the project of Columbia University's
Avery Architectural and Fine Arts Library to
provide "integrated access to the contents of
the collection regardless of the format... [so
that] a user should be able to find in one spot
an answer to a question such as "What do you
have on Frank Lloyd Wright?' and know that
there are 156 books by him, 136 books about
him, at least 178 periodical articles on him,
and approximately 600 drawings by him."7

The project, which has been funded by the
Mellon Foundation, the NEH, and Eastman

Kodak, has as its goal the automated catalog
records ofsome 45,000 architectural drawings
with future access via videodisk. Those in-

volved in the planning for the project found
that the addition of genre to the MARC rec-

ord (added at the instigation ofarchivists), the
notion (from librarians) ofa uniform title, and
standardized subject headings from the Getty
Art and Architecture Thesaurus had bene-
fitted their efforts, thus emphasizing the sim-
ilarity of indexing needs of archival and art

materials.
Another approach to automating the cata-

loging of art objects is that of the Vancouver
Maritime Museum in Vancouver, British
Columbia.8 The problem of standardization
became paramount when confronted with the
task of attempting to describe historic water-
craft and other three-dimensional art objects
in words. Although the curators early made
the decision to follow the guidelines of the
Data Dictionary of the Canadian Heritage
Information Network (CHIN), Canada's Na

tional Museum computer organization, they
had, when faced with artifacts "ranging from
rubber life rafts still in their fiberglass canis-
ters to the Thomas F. Bayard, a 19th century
pilot schooner and sealing vessel, floating in
the museum's harbour" (p. 257) and little ex-

isting standards work, to rethink museological
terminology from the ground up.

In this case, the postindexing capabilities
of the computer provided the solution. "The
answer seems to lie in the power of the com-

puter to hold a number of variant terms in

relation, with the retrieved information de-
pending on the search. That is, through a

combination of entry guides for physical data
including standards for descriptions and a

sophisticated postcoordinated search system
supported by a thesaurus and a network of
'see also' references, a museum can record
vast quantities of data without normalizing it
ahead of time (precoordinating), and still
maintain the capability for effective searches"
(p. 259). Still, the curators argue for "some
kind ofstanding committee for authoritywork
and thesaurus construction" (p. 259).

An example of an integrated system com-

bining free-text software with MARC format
records for a museum/library is the British
Architectural Library's (BAL) database of

books, periodicals, drawings, photographs,
and realia, which will ultimately include im-

ages ofthe items onvideodisk. This collection,
the private library of the Royal Institute of
British Architects, functions as the national
architectural libraryofGreat Britain as well as
a museological collection. 'The BAL could be
described as a museum with traditional
museum curatorial functions developed in

parallel with the documentation functions of
a traditional library service."9 Although
AACR2 standards had been implemented for
the catalogingofthe library's monographs and
serials, a different in-house system with
different subject headings had been devel-

oped for the nonprint materials.
Automation provided the opportunity to

create a single, integrated system of control
and access for all the items in both collections.
It was not just the automated equipment and
software that made the integration possible, it
was the process of standardization and sys-
tematization the automation required. "It was
understood that automation alone could not

solve the problems, but that cohesive systems
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could be achieved only through adopting
common standards" (p. 246).

The system chosen was a free-text software

package, STATUS, developed by the United
Kingdom Atomic Energy Authority and

adapted for use on a Prime 2655 minicom-

puter. STATUS was attractive for the library's
purposes because of its "powerful retrieval
capabilities and ... its ability to cope with a

variety of record formats" (p. 246). The re-

search organization British Non-Ferrous
Metals had developed several software pack-
ages for use with STATUS: a thesaurus, a text
editor, and a data entry system. STATUS at

the British Architectural Library "consists
of a central integrated database (the IDB)
with satellite databases linked on the inner
circle of satellites through the release ofcom-
mon data to the IDB, and on the outer circle
by being searchable on a word-by-word basis
achieved through the free-text application of
indexing eachword ... "(p. 247). Other satel-
lite databases include management databases
for periodicals accessions and for object ac-
cessions, and a database of biographical infor-
mation that serves as an authority file.

Although the system functions as a

stand-alone system, because of its MARC
format it will be able to link with other
compatible systems internationally. How-
ever, some MARC fields had to be adapted
and others borrowed (from MARC AMC)
because no standards for describing art ob-
jects existed at the time the system was

being developed.
Access to a similar combination of print

and object collections has been developed at
the Smithsonian Institution via a rigorous in-
house analysis of the nature of the collections
in terms of systems. 10 In 1987 the seven

Smithsonian museums with major art collec-
tions, including the National Museum of
American Art, the National Portrait Gallery,
the Hirschhorn, and the Freer, initiated a

change from the individual department sys-
terns that had evolved in a haphazard fashion
to a single, integrated system that would track
objects and print materials throughout their
life cycles as well as provide management
control and public access. The result was a

move from the magnetic tape, batch pro-
cessing, and two-week turnaround for hard
copy of the Smithsonian's SELGEM system
of the early 1970s to Infodata's INQUIRE, a

text-oriented database package running on an

IBM 4381 mainframe computer.
The analytic process that led to this choice

was conducted in two phases: in the first phase
museum functions were analyzed and models
built, and in the second phase the nature of
museum data was analyzed. The Smithsonian
needed a system that would support "the ac-

quisition of objects, title transfer, shipping,
object tracking, conservation, maintenance of
collections documentation, and much more"

(p. 222). The data analysis involved identify-
ing and defining data elements, grouping
them into logical data groups, and specifying
the relationships between groups. A third
phase consisted of merging the results of the
functional analysis and the data analysis,
creating matrices to demonstrate the relation-
ships between the data and the functions.

One of the difficulties the Smithsonian
team experiencedwas changing mental habits
from thinking in cataloging terms to thinking
in terms of data and structures. "The goal of
data modeling is to develop systems that are
data driven rather than process driven.
Processes are subject to change while data
tend to be constant" (p. 228).

A promising application ofautomation to art
collections is the use of analog optical disks,
alone or in conjunction with digital text

databases. While waiting for digital video inter-
active (DVI) technology, which integrates text
and pictures in a digitized environment, to be-
come standardized and economical, some

museum curators have chosen the relatively
inexpensive route ofvideodisks as a storage me-
dium for images of their collections.

Pamela N. Danziger, director of Informa-
tion Research Services at the Franklin Mint,
summarizes the nature of the choice: "For
some applications where visual images need
to be manipulated or high-quality detail must
be maintained, such as pages of text, or tech-
nical images, such as architectural or engin-
eering drawings, analog optical disk storage is

clearly not suitable. But for many other appli-
cations, such as photo research files, picture
reference, museums and art collections,
where the only storage alternatives other than
paper are slides or microimage,... optical
disk storage may be ideal, and eminently prac-
tical." 11 The advantages of the videodisk are:

(1) compact storage—up to 55,000 images on
a twelve-inch platter; (2) immediate retrieval,
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accomplished by entering the image s location
via a keyboard or keypad; (3) excellent presen-
tation medium, allowing for both monitor dis-
play and projection; and (4) ease of use. The
disadvantage is the requirement of two

screens, one for the database and one for the
images. Danziger recommends subjecting the
collection to a needs analysis before making
the choice for videodisks.

Examples of the application of videodisk

technology to museum collections come from
two major French museums:

The Louvre has chosen videodisks for
three different applications. The first is the

production ofavideodisk presenting a general
introduction to all the Louvre collections,
which is used by visitors to the museum and
is also for sale. According to Jean Galard, Chef
du Service Culturel at the Louvre, "each
volume contains, on the one hand a series of
animated sequences, each one lasting about a
minute, presenting and commenting upon
several masterpieces; the other part is a bank
offixed images. The first volume is concerned
with 2,500 paintings and drawings, the second
1,000 sculptures and other objects, the third
1,000 works of antiquity. Each work is pre-
sented in an ensemble view, with a caption of
identification, and in at least five detailed im-
ages." 12 Each volume is accessible via an

index, accompanied by a detailed catalog, and
available in French, English, andJapanese. To
ensure international standardization, each is

produced according to PAL (European tele-
vision) standards and to NTSC (American and
Japanese) standards.

The second videodisk application has been

designed for visitors to use in the area of the
Louvre devoted to ancient Greek art. The
visitor at a workstation featuring two screens

may choose to access the database and the

images via several different themes, such as

"The Sculptural Program of the Parthenon"
or "Greek Civilization." Each program lasts
from ten to twenty minutes. Of the 2,300
images on this videodisk, only 1,000 came

from the Louvre collections; so the videodisk
provides access to an even broader range of
art than that available in the Louvre.

The third videodisk was designed as an aid
for the Louvre docents. Projected onto large
screens, the images orient visitors to the objects
in the museums collections by placing them
within the geographical context of the objects'

origins: 'This [videodisk] contains geographi-
cal maps, plans, diagrams, and views of the
sites or the monuments of which the Louvre
conserves fragments, as well as images of
works conserved [in their entirety]" (p. 25).

Another major French museum to apply
videodisk technology is the Union Francaise
des Arts du Costume, housed since 1986 in
the new Musee des Arts de la Mode. The
collection comprises 10,000 garments and
32,000 accessory items dating from the eight-
eenth century to the present. These materials
are fragile and are housed in several different
locations, thereby making the videodisk an

ideal access medium. The museum has pro-
duced two videodisks, the first in 1987 con-

taining 24,000 images from their twentieth-

century collection (offered for sale under the
title "Mode"), and the second in 1989 contain-

ing 5,000 images from their eighteenth- and
nineteenth-century collections. The video-
disks are accessed in tandem with a digitized
database.

According to Marie-Helene Poix, the
museums documentaliste, the results achieved
with the videodisk were very satisfactory:
"Along with its great storage capacity (54,000
images to a side), its very rapid access time, its
excellent level of interaction when it is

coupled with a microcomputer, the videodisk
quickly imposed itselfas a necessity, a solution
to our needs."13 The videodisks are used both

by the museum staff as a management tool
and by scholars.

The combination of database and optical
imaging technology is one of the most inter-

esting developments in the application of au-
tomation to collections of visual images. The
combination of Boolean searching of key-
words and surrogate images not only provides
much quicker access to the desired images in
the collection but also contributes signifi-
cantly to the preservation of fragile originals
by reducing the amount of handling to which
they are subjected.

One such combined application has been

developed by the National Archives of
Canada for the 20,000 editorial cartoons and
caricatures in the Canadian Centre forCarica-
ture. The initial planning stage, as described
by Gerald Stone, chief of the Information
Services Section, Documentary Art and Pho-

tography Division, and Philip Sylvain, optical
disc advisor, 14 involved consideration of
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various means—from photography to micro-

filming to CD-ROM to analog optical disks—
to attain their goal ofaccess plus preservation.

Their initial solution was to combine a

database management system with digital
WORM optical disks for image retrieval, but
they ultimately chose videodisks instead of

optical disks in order to achieve a higher res-
olution for display and printing of the surro-

gate images. Their database management sys-
tern is ZIM, a fourth-generation language
product of Zanthe Information, Inc.

The database management system permits
Boolean searching, variable-length descrip-
tive records, and repeatable fields. Data may
be entered directly or by file transfer from
MINISIS, the microcomputer-based system
used by the National Archives of Canada for
descriptions of archival materials. Users may
search by subject, artist, publication, place,
date, and item number. They may then view
the corresponding surrogate images with
their descriptive records, zoom in on a

selected image, and print newspaper-quality
images via a laser printer. Plans are underway
to extend this combined system, called Archi-
VISTA, to the collections of photographs
within the National Archives. A need for an
interactive thesaurus is recognized.

An example of integrated text and image
software is IMAGEQUERY, the University of
California at Berkeley's prototype, which was

developed in-house in response to the needs
of the curators of the university's several col-
lections of images and objects scattered
throughout the campus. The UC Berkeley
Image Database Project is described by
Howard Besser, 10 assistant professor of library
and information science at the University of
Pittsburgh, who while at Berkeley was in-
volved with the project.

The challenge was to provide access to

fragile material in the University Art
Museum, the Architectural Slide Library,
the Geography Department's Map Library,
and the Lowie Museum of Anthropology's
collection of photographs of its objects.
Few of the collections had benefited from
any kind of automated access and most were
outside the jurisdiction of the university
library. However, Berkeley was committed
to the goal of remote access to all campus
materials via workstations. As a result, the
curators sat down with the staff of the uni

versity's computing center and together
thought through theproblem.

The result was the prototype of IM-

AGEQUERY, an integrated software de-

signed to work on a high-speed distributed

computer network. The system may be ac-

cessed by a variety of microcomputers in bit-
mapped workstations running X-Windows on
the campus network. Searching is by Boolean
operators to produce a hit file of surrogate
images with shortened textual descriptions.
The various collections maintain their iden-

tity, requiring the user to be familiarwith each
collection's set of indexing terms. However, it
is anticipated that terms from specialized
thesauri such as the Art and Architecture
Thesaurus and the capability to search across

collections will be available in the future.
A much more economical combination of

text and image databases was devised by a

microcomputer user. Clarita S. Anderson of
the Department of Textiles and Consumer
Economics at the University of Maryland first
set out to implement a grant awarded for the
creation of a database of her historic textiles
collection. She chose the commercially avail-
able software dBASE III+ to meet her criteria
of handling up to ten thousand records, per-
forming complex searches with several varia-
bles, being easy to learn and enter data into,
and being upgradable in a nonworkstation
environment.

However, "it soon became apparent that
the database would be a more useful research
tool if it were enhanced with images." 16 The
critical factor in this user's choice of image
software was cost. She warns, "Problems with
the software for capturing images, the image
capture board, the equipment to capture the
images, the cost, and the overall quality of the
images were much more difficult to solve than
the initial choosing of the data management
software" (p. 598). Her choice of image soft-
ware was PicturePower. However, the camera
required turned out to be of higher quality
and therefore more expensive than the soft-
ware producer had indicated, and adjust-
ments also had to be made to the software in
order to produce an image of acceptable res-

olution.
The user's final adjustment was to modify

dBASE so that the searcher would not have to
leave dBASE and enter PicturePower in
order to search for images. The resulting com-
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bined system, composed of commercially
available software and hardware, met the
needs of the user. Provision of broader access
and compatibility with other like databases
were not considerations.

CONCLUSION

The application of automation to special col-
lections has greater benefits than merely au-

tomating existing functions. One important
benefit lies in the fundamental standardiza-
tion required by the computer. Although
standardization has been historically a bug-
bear to curators of rare books and art objects,
the existence of commonalities in this group
of unique items suggests the possibility of

improved control and access to them. As

Stephen Davis says, "one of the lessons of the
past fewyears has been that special collections
in different areas, such as rare books, graphic
materials, manuscripts, maps, music, archival
motion pictures, even machine-readable data
files, have a great deal in common in terms of

specialized access requirements." 17
Not only improved access can be achieved

by automation but also an improved restruc-

turing of all of the functions of the special
collections library. Typical of almost every
successful automation project has been
functions analysis as a first step. Annette F.
Waterman of the School of Information Stu-
dies at Syracuse University points out that
"a manual system simply transferred to a

computer does not change the structure of a
system." 18 "The first step should be the
formulation of a statement of purpose for
the collection .... A systematic analysis of
the collection and its internal workings
should be the second step" (p. 61).

Every aspect of the special collections li-
brary should be included in a functions analy-
sis, according to Richard M. Kesner, archivist,
consultant, and manager of Office Systems
and Services for the F. W. Faxon Company:
"In developing a plan of action, word pro-
cessing, financial modeling, and facility man-
agement must share the stage with indexing
and information retrieval."'9 He identifies
seven areas of activity to be considered: "col-
lection development, physical control over
collections, intellectual control over collec-
tions, reference services, general administra-
tion, grants administration, and publications
production" (p. 24).

The final benefit of automation for special
collections derives from the fact that automa-
tion in itselfcreates a special collection, a new
way of looking at the disparate units in the
collection by bringing them together in new

and unexpected ways. A special collection is
an organism, whose totality is greater than the
sum of its parts and whose contribution to

research frequently arises from its juxtaposi-
tion of unique pieces of reality, not just from
amassing them in one place. Automation is a

very friendly means to this end.
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AComparison of OCLC
and WLN Hit Rates for
Monographs and an
Analysis of the Types of
Records Retrieved

Rosemary E. Ross

This study was initiated to secure data on the

types ofrecords found in OCLC andWLN for
new monographs being cataloged at the Cen-
tral Washington University Library. It ex-

amines what the hit rate is in each system for

newly acquired monographs. The records are
analyzed as to whether they have a Library of
Congress (LC) classification number or

Dewey Decimal number and whether the LC
classification number is complete. Statistics
are presented comparing the search results in
OCLC and WLN regarding the number of

duplicate records found andwhethermultiple
records for various titles are retrieved when a

given tide it is searched in either database.1,2

Retrieved records are analyzed as to whether

they are serial or monographic records.
Central Washington University's library is

a medium-sized academic library of 469,480
volumes supporting the curricular and faculty
research needs of this four-year, comprehen-
sive state university. Bachelors degrees are

offered in the arts, business, education, flight
technology, home economics, industrial and

engineering technology, law and justice,
music, various sciences, and social sciences.
Masters degrees are offered in the arts,
sciences, education, home economics, organi-
zational development, psychology, and re-

source management sciences. There are

6,435 students and 366 faculty members.
3

The library uses OCLC for cataloging, but
because it is located in the Pacific Northwest,
where WLN is used by many libraries, it was

Rosemary E. Ross is Catalog Librarian, Central

Washington University, Ellensburg, Washington.

possible to study both OCLC and WLN to

compare the respective hit rates and the types
of records retrieved. The different sizes of
their respective databases (OCLC has 24.8
million records, WLN 7.8 million) suggests to
some that OCLC will have a much higher hit
rate than WLN.4 This study was designed to

test that assumption as well as to compare the

types of records found in the two databases.
The results show that, for this library,

WLN is as effective as OCLC in supplying
full-level records and CIP level-eight records.
Of the 427 titles in the sample, full-level rec-
ords were retrieved for 328 (76.8%) in WLN.
In OCLC 284 (66.5%) of the records re-

trieved were full-level. One (0.2%) minimal-
level record was found in OCLC. In WLN
fifteen (3.5%) minimal-level records were re-
trieved. One (0.2%) title in the sample was not
found in OCLC, whereas seven (1.6%) tides
were not found in WLN.

SUMMARY OF THE LITERATURE

A review of the literature produced refer-
ences to several articles reporting studies of
the hit rates in OCLC and inWLN for various

types of library materials. In 1974 Meyer and
Panetta compared the hit rate for English-Ian-
guage approval books in OCLC (92%) to the
hit rate for tides found in the Blackwell North
America database (72%).5 Tracy and Rem-

merde searched a sample of tides in BAL-

LOTS (RLIN), Blackwell North America,
OCLC, and WLN and found hit rates varying
from 40% to 96% in these four databases.6

The November-December 1979 issue of

Library Technology Reports compared
OCLC, RLIN, WLN, and UTLAS and in-

eluded hit rates for items when first searched
in these utilities from several libraries. OCLC
had a hit rate of83%, RUN 69%, WLN 70%,
and UTLAS 68%. 7 In the 1980 study by Metz
and Espley, new monographs were searched
in OCLCwithin sixteen weeks ofreceipt, with
a hit rate of 87.1% for all types of records.

8 A

comparison ofRUN and OCLC hit rates for

monographs and analytics done at the Univer-
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sity of California, Davis, produced an overall
hit rate in OCLC of68% and 50% in RLIN.9

In the study done by the University of
Oregon in 1981, estimates of hit rates for all
types of materials were over 90% for OCLC,
70% to 90% for RLIN, and 50% to 70% for
WLN. 10 Three years later the 90% hit rate for
OCLC was confirmed by Getz and Phelps. 11
Struble and Kohbergers study ofmonographs
investigated the type of record present in
OCLC at the time of receipt and six months
later. They found LC copy available for 62%
of the monographs at the time of receipt. Six
months later, when items not found in the first
search were searched again, more than 50%
of these books had some type of copy, either
LC or member input. 12

In a comparison of OCLC, WLN, and
RLIN done by the University ofIdaho Library
in 1988, the hit rate for copy cataloging was

96% in OCLC and 90% in WLN. 13 Allan
researched the hit rate in OCLC, RLIN, Bib-
liofile, and Dialog for one thousand tides

during 1987. Copywas found for 86.3% of the
tides searched in OCLC. Allan defines "help"
copy as records that varied from the book

being cataloged in the country of publication,
publisher, or edition or lacked a LC classifica-
tion number or subject headings. 14 When
"help" copy that did not exacdy match the
book was included in the statistics, the hit rate
rose to 97.2%.

SAMPLE DESIGN

During the past five years an average of
12,800 new monographic volumes were cata-

loged and added to the library's collections
each year. These include books on the
humanities, sciences, social sciences, busi-
ness, education, music, and technology writ-
ten in English and several foreign languages
(primarily French, German, and Spanish).
Since most new monographic tides are ac-

quired in the winter and spring months, the
sample of tides for this study was selected
from November 1989 through April 1990.

Books are purchased from two jobbers,
Blaekwell North America and Midwest Li-
brary Service. To ensure that any potential
variation caused by selecting books from
either jobber did not bias the results of this
study, the sample was divided to represent the
average proportion of books purchased from
each of the two jobbers during the previous
two years. Blaekwell (approvals) supplied

67% of the new titles, while Midwest (re-
quests) supplied 33% of them.

There was an impression that books from
Blaekwell had fewer full-level LC records
found in OCLC than did the books from Mid-
west due to the fact that the majority of books
in the backlog had Blaekwell order slips in

them. No actual data existed to substantiate
this observation, however.

Blaekwell automatically sends new books
on approval, and titles also are selected from
its approval forms. All titles requested by the
faculty and students are sent to Midwest. The

assumptions for this study were that the titles
purchased on approval were published more

recently and that titles purchased from Mid-
west had an earlier publication date because
the user had seen a review of the book, seen
the actual book, or heard about the book from
a colleague. In the last case, books ordered
from Midwest would be somewhat older, at
least by a few months, and this might make a

difference in the type of catalog record avail-
able from a bibliographic utility.

With a 95% confidence level and a 2%

sampling error, the size of the sample was

computed to be 427 titles. 15 The sample was

divided to represent the two jobbers, Black-
well with 67% (287 titles) and Midwest with
33% (140 titles).
METHODOLOGY AND WORKFLOW

New books came to the Cataloging Depart-
ment on separate book trucks according to the
originating jobber. To allow the sample from
each shipment to be proportional to the size
of that shipment, the average number of
books per shelfon new book trucks was calcu-
lated. From this it was concluded that four
books should be selected from each full shelf
of books on the new book trucks to select the

sample of 427 monographs.
As each truck of new books came to the

Cataloging Department, four numbers rang-
ing from one through twenty-five were ran-

domly selected. Those numbers were used to
select the books on a given shelf of a book
truck. The selected bookswere removed from
the truck. This procedure was done for each
shelfofbooks on each new truckofbooks until
the total number of books needed for the
sample was reached.

The selected books were removed from
the truck and the title pages and versos pho-
tocopied. These photocopies were used to
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search in OCLC and WLN for bibliographic
records. All titles were searched within two
weeks of receipt in the Cataloging Depart-
ment. The first search for each title was alter-
nated between OCLC and WLN in order to
eliminate any advantage of searching earlier
in either database, since new records are

added daily to both databases. Fourteen days
was the maximum number of days allowed
between searching in one database and com-
pleting the search in the other database.

Each title was searched by ISBN. If no
record was retrieved, then an author/title or

title search was done. A printout was made of
the search results including duplicate and

multiple records retrieved and the actual bib-
liographic record that matched (hit) the title.
The data on these printouts were used to

compile the statistics for the study.
A retrieved record was considered to be a

hit if the author, tide, country of publication,
publisher, and date of publication matched.
For level-eight (CIP) records, if the above
data matched but the date of publication
varied by one or two years, the record was

counted as a hit because there are instances
in which the CIP record is created by LC but
publication of the book is delayed substan-

tially. This same definition was applied to

the term bibliographic item as used in this

study.
RESULTS

Hit Rates
Table 1 shows the hit rate for the 427 new

monographic tides searched in OCLC and
WLN. Bibliographic records were found for
426 titles in OCLC and 420 titles in WLN.

Types of Records Found
In both OCLC and WLN the same number
of full-level LC records was found, 251, or
58.8% of the sample (see table 2). However,
in WLN an additional 56 (13.1%) upgraded
CIP records were found for a total of 307
(71.9%) full-level LC and upgraded CIP rec-

Table 1. Hits for 427 Titles

Titles Found

No. %

OCLC 426 99.8

WLN 420 98.4

The difference in hit rates between OCLC and WLN

was six records, or 1.4%.

ords. The 125 level-eight (CIP) records found
in OCLC made up 29.3% of the sample. In
WLN 72 (16.9%) CIP records were found.

Twelve of the records found in OCLC
were United Kingdom MARC (UKM) rec-

ords, 2.8% of the sample. Only two UKM
records were found in WLN for titles in the
sample. This is due to the different sources
OCLC and WLN use for MARC records.
OCLC loads UKM tapes, while WLN does
not. 16 The two UKM records retrieved in
WLN came into the WLN database on tapes
from other utilities that happened to include
these two upgraded UKM records.

Records input by member libraries ac-

counted for 33 (7.7%) of the records found in
OCLC. Twenty-one (5%) of the records found
in WLN were input by participants. 17

In both OCLC and WLN one Library of
Congress minimal-level cataloging (MLC) rec-
ord was found. The LC minimal-level record
in OCLC had been upgraded to a full-level
record inWLN. The LC minimal-level record
inWLN had been replaced by a UKM record.

Analysis of Types of Record Found
The different number of CIP records re-

trieved in OCLC (125) compared to those
retrieved in WLN (72) reflects the diverse

policies of WLN and OCLC regarding the

upgrading of CIP records. OCLC allows
member libraries to add the physical descrip-
tion (field 300) to CIP records. A call number
and subject headings may be added if the
record lacks them, but no other data can be
added or changed. 18 If an error is found that
a library is not authorized to change, a report
form is filled out and sent to the OCLC

Quality Control Section for evaluation and
correction of the record.

WLN requires that originally cataloged
records ofnew participant libraries and newly
hired catalogers in WLN libraries undergo
WLN quality control review until the records
from that library or cataloger, as the case may
be, meet national cataloging standards for de-
scription, subject analysis, and MARC tag-
ging. 19 This quality review process takes place
for each format that a library uses. After com-
pleting this process, libraries may update CIP
records so that they become complete, full-
level records. CIP records are upgraded by
participant libraries only once in WLN due to
this process. The upgraded CIP records are

replacedwhen a full-level LibraryofCongress
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Table 2. Type ofRecord by Total Number and Percentage of the Sample
OCLC

No. No.

WLN

Full-level LC 251 58.8 251 58.8

Upgraded level 8 0 0 56 13.1

CIP - level 8 125 29.3 72 16.9

UKM 12 2.8 2 0.5

NLM 1 0.2 0 0

NLC 3 0.7 3 0.7

Full-level member
cataloging

7.7 5.033 21

MLC 1 0.2 15 3.5

Total records 426 420

In WLN an additional 14, or 3.:3% of the records found, were participant-input MLC records.

record is distributed on the MARC tapes.
WLN participants can bring any record that is
not full-level into the change file and make
corrections or additions to it according to es-

tablished guidelines. Records in the change
file are reviewed by WLN quality control
staff. Alternately, a printout of a record with
its required changes noted may be sent to

WLN s Bibliographic Center for corrections,
with no filled-out forms required.

The different policies ofOCLC andWLN

regarding the upgrading of CIP records ac-

count for 44 (10.3%) more full-level records
being retrieved in WLN than in OCLC. The

higher number of minimal-level records
found in WLN reflects another policy differ-
ence between the two systems. WLN requires
that a minimal-level record be input by a

library before a title can be cataloged. This
allows participants to know that another li-

brary has the title and is going to catalog it and
helps to minimize the number of duplicate
records input. Such minimal-level records are
also used by participants when ordering items
through WLN s acquisitions subsystem.

Table 3. Country ofPublication in Hits

Place and Dates of Publication

Three-quarters of the tides found were pub-
lished in the United States. Another 20% of
the titles were published in Great Britain.
Titles published in Canada and other foreign
countries made up 4.5% of the titles found in
both databases. Table 3 illustrates the dis-
tribution ofplace ofpublication in the records
found.

In this sample the country of publication
did not appear to influence whether a record
was found for tides published in the United
States, Canada, and Great Britain. The tides

published in these three countries but not
found in WLN were published by a small
press or were reprint, paperback, or photo-
copy editions. One tide published in Warsaw,
Poland, was not found in either OCLC or

WLN. (The place of publication for the rec-

ords not found can be seen in table 9.)
Seventy-three percent of the titles were

published during the years from which the

sample was taken, 1989-1990. An additional
20% were published in 1988. Less than 1% of

OCLC WLN

No. No.

United States 324 75.9 317 74.2
Canada 6 1.4 6 1.4

United Kingdom 83 19.4 84 19.7
Other foreign 13 3.1 13 3.1
Total records 426 420
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Table 4. Date ofPublication in Hits

OCLC WLN

No. % No. %

1990 38 8.9 39 9.1
1989 276 64.6 271 63.5

1988 86 20.1 88 20.6

1987 9 2.1 7 1.6

1986-1980 13 3.1 12 2.8

pre-1980 3 0.7 3 0.7

19uu- 1 0.2 0 0

Total records 426 420

Table 5. Presence of LC Number in Hits

OCLC WLN

No. % No. %

Complete LC
number 405 94.9 398 93.2

No or incomplete
LC number 21 4.9 22 5.2

Total records 426 420

Table 6. Presence ofDDC Number in Hits

OCLC WLN

No % No. %_
Dewey number 403 94.6 396 94.3

Total records 426 420

the titles were published prior to 1980. Table
4 shows the distribution of publication dates
in the records found.

Classification Number Availability
Complete LC classification numbers were

present in 405 (94.9%) OCLC records and
398 (93.2%) WLN records. Holdings inWLN
include the library's NUC symbol and its

classification number for that title. Thus some
records in WLN may lack an 050 or 090 field,
but LC classification numbers can be found
in the holdings display for those titles. The
same situation applies for Dewey classifica-
tion numbers. Twenty-one (4.9%) OCLC rec-

ords and 22 (5.2%) WLN records lacked or

had incomplete LC classification numbers as

noted in table 5.
The percentage of retrieved records with

a Dewey classification number was 94.6% in

OCLC and 94.3% in WLN. Of the 426 hits in
OCLC, 403 contained a Dewey classification
number. Of the 420 hits inWLN, 396 records
had a Dewey number (see table 6). Twenty-
three hits had no Dewey number in OCLC,
compared with 24 hits in WLN.

Duplicate and/or Multiple Records

Of the 426 titles found in OCLC, 118 (27.6%)
had duplicate records.20 In WLN 9 (2.1%) of
the 420 titles found had duplicate records.

Multiple records were retrieved for 21
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Table 7. Titles Found with Duplicate and/or Multiple Records Retrieved

OCLC WLN

No % No. %_
Titles with duplicate records 118 27.6 9 2.1

Titles with multiple records 21 4.9 24 5.7

(27.6%) OCLC records, and 24 (5.7%) titles
retrieved in WLN had multiple records (see
table 7).

Table 8 analyzes the types of records that
were duplicates. In OCLC 118 (27.6%) and in
WLN 9 (2.1%) tides searched had one or

more duplicate records. In OCLC three of
these duplicates were caused by the presence
ofan extra full-level member record. InWLN
one duplicate was caused by an extra full-level
participant record. Duplicates caused by an

order record in addition to a full-level record
occurred for three tides in OCLC and for two
tides in WLN. The majority of all duplicates
were caused by records from national-level
cataloging sources and not by records input by
member libraries.

In OCLC three of the duplicate records
also retrieved multiple records. None of the
WLN duplicate records also retrieved multi-
pie records. Cases in which more than one

record was retrieved, and these records were
various editions of the tide being searched or
for other tides, were counted as multiple hits.
Multiples hits found for three reasons: the
presence ofmore than one edition of a tide in
OCLC orWLN; no matchwhen searching the
tide by an ISBN, thus necessitating an author
or tide search; or the ISBN search retrieved
more than one record.

Titles Not Found

One tide was not found in either OCLC or

WLN. Records for earlier editions of it were
in both OCLC and WLN. All no-hit tides
were English-language books. Six of the seven
tides not found in WLN were new editions,
reprints, or paperback editions and had rec-

ords inWLN for another edition. One tide not
found in WLN was a University Microfilms
photocopyofa doctoral dissertation written in
1984. These tides not found require original
cataloging: 1 (.02%) title not found in OCLC
and 7 (1.6%) tides not found inWLN. Details
of the no-hit tides can be seen in table 9.

Minimal-Level Interim Records

BothOCLC andWLN had one LC "in process,"
encoding level 5, record. However, theywere for
different tides. The additional fourteen WLN
MLC records were published in 1988 (3 tides),
1989 (11 tides) and 1990 (1 tide). Four of these
tides were published in the United States, 7 in
London, and 1 in Tokyo.
Serial Records Found

All tides were assumed to be monographs
when ordered. Three tides were volumes of
annual publications. Thus serial records were
retrieved for them in both OCLC and WLN.
A fourth tide was cataloged as a serial in
OCLC. InWLN itwas analyzed and cataloged
as a monograph under the distinctive tide for
that volume.

Table 8. Analysis of Types ofDuplicate
Records Retrieved

OCLC WLN

Full-level LC & UKM 101 0

Full-level LC & NLM 8 6

Full-level LC & full-level
member records

0 1

Full-level LC, NLM, & UKM 2 0

Full-level LC, NLM, UKM,
and order records

1 0

Full-level LC and order
record

2 0

Full-level member record &
UKM

1 0

Two full-level member
records

1 0

Full-level member record
and order record

0 2

UKM and NLM records 1 0

Two UKM records 1 0

Total duplicates 118 9
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Table 9. Titles with No Hits

Type of Book Place ofPublication Date No.

Not Found in OCLC and WLN

English-Polish dictionary Warsaw, Poland 1988 1

Not Found in WLN

Reprint edition New York, N.Y. 1989 1

Reprint edition Bowie, Md. 1989 1

New edition Seatde, Wash. 1988 1

Paperback edition New York, N.Y. 1988 1

Small press Lynchburg, Va. 1989 1

UMI photocopy of a dissertation Ann Arbor, Mich. 1986 1

Total titles not found 7

CONCLUSIONS

A high percentage of bibliographic records
was found in both OCLC and WLN for the
new monographic titles purchased by the li-

brary—99.8% and 98.4% respectively. A re-

examination of the titles that lacked matching
records in OCLC or WLN would be of value
to determine whether records are now in the
databases for them and the type ofrecord they
are, and to note the date when these records
were added.

There were 332 (77.8%) full-level catalog-
ing records found in WLN, compared to 287
(67.2%) records found in OCLC (including
encoding level "blank" from LC, NLM, NLC,
member input, and WLN upgraded level-
eight [CIP]).

In WLN 73 (17.1%) records required
upgrading from encoding level eight (CIP),
compared to 126 (29.5%) in OCLC. These
included both LC and NLC level-eight rec-
ords. This result suggests that a change in
OCLC's policy regarding the updating of

monographic CIP records for books could
save hundreds of libraries from making the
same modifications to a given CIP record
when they use that record for cataloging a

new title. Perhaps it would be feasible for all
member libraries and Enhance libraries to

upgrade CIP monographs, leaving the record
as a level eight for later replacementwhen the
full-level record is distributed by LC on its

MARC tapes. If OCLC allowed all member
libraries to upgrade CIP records for books, a
substantial savings of time in cataloging mon-
ographic books with LC CIP records would
result.

Possibly a pilot project for updating these
CIP records could be conducted by OCLC
with various sets of rules used by groups of
testing libraries. Since there are various sets

of rules for updating a CIP record, each set

could be treated separately to determine the
set most acceptable to OCLC and the library
community.

Thirteen records (3.1%) found in OCLC

required substantial upgrading (UKM and
MLC), compared to fifteen (3.5%) in WLN.

Original catalogingwas needed for one (0.2%)
title not found in OCLC and for seven (1.6%)
records not found in WLN. The total of all
records needing upgrading or original cata-
loging in WLN was 95 (22.2%), while the
records in the same category in OCLC num-

bered 140 (32.8%).
Complete LC classification numbers were

present in 405 (94.9%) OCLC records and in
398 (93.2%) WLN records. Dewey Decimal
classification numbers were found in 403

(94.6%) OCLC records and in 396 (94.3%) of
the WLN records.

Further study is needed to reevaluate the

duplicate records found in OCLC and WLN.
In June 1991 OCLC implemented its Dupli-
cate Detection and Resolution software to

detect and delete the duplicate records. Such
a study could analyze how many and which of
the duplicate records retrieved during this

study are no longer in the OCLC database.
The WLN duplicate records caused by the

presence of an order record could be ex-

amined for elements in the records that might
be added to the WLN replace algorithm to

enhance the replacement process.
The hit rate for new monographic titles
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differed only by 1.4% between OCLC and
WLN even thought their databases vary sub-
stantially in size, OCLC with 24.8 million bib-

liographic records and WLN with 7.8 million
records.

These results demonstrate the high rate of
success medium- or smaller-sized academic
libraries similar to Central Washington Uni-

versity Library may have in searching for cat-
alog records for new monographs in OCLC
(99.8%) and WLN (98.4%). Future studies
that compared the hit rate and types of rec-
ords found in OCLC and WLN for materials
in other formats such as serials, music scores,
sound recordings, computer files, micro-

forms, and audiovisual materials would be
beneficial. If a sample of titles in each format
were studied, similar libraries would have sig-
nificant data to use in evaluating whether
OCLC or WLN would best meet their cata-

loging needs based on their particular mix of
types of materials.
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News and Announcements

Charles W. Bailey, Jr., Receives
LITA/Library Hi Tech Award

Charles W. Bailey, Jr., has been namedwinner
of the first LITA/Library Hi Tech Award for

outstanding achievement in communicating
to educate practitioners within the library
field in library and information technology.
He receives the award for his work in estah-
lishing and maintaining PACS-L and as-

sociated electronic publications. The award
($1,000 donated by Pierian Press and a

plaque) was presented during the LITA Presi-
dent's Program at the 1993 ALA Annual Con-
ference New Orleans.

To quote from the award citation:

PACS-L began in the late 1980s as a timely means
of communication for a few network-connected

library systems professionals sharing project in-
formation and posing questions to one another.

Through continued improvement in the posting
process, development of logon and contribution

instructions, moderator services, program pre-
sentations, and constant availability to answer

questions, Charles expanded the audience and

participation in PACS-L to include librarians
around the world. .. . Today we learn from a

broad range of librarian-created network infor-
mation services, most of which trace their begin-
ning to the educational process inherent in

PACS-L.

VTLS Offers ADA-Support
Workstation

To help libraries comply with Title III of the
Americans with Disabilities Act (ADA), VTLS
Inc. has developed an option that provides
visually impaired users equal access to the
VTLS integrated library system. Configured
with special VGA and voice synthesizer
boards, the ADA-support workstation per-
mits screen enlargement as well as voice

output.
The ADA-support interface works with

any data communications package but looks
best when used with the VTLS Intelligent
Workstation. The interface comes with a

mouse, which can be used to choose one of
three modes of screen enlargement: full
screen, in place, single line (ruler view), and
single line at the bottom of the screen (dual
view). Further enlargement or reduction is

possible with another click of the mouse. One
click of all three mouse buttons together
reverses the polarity ofwhite letters against a
black background to black letters against a

white background. For users who are totally
blind, the interface features avoice board that
has been customized to read aloud specific
parts of the screen. For additional informa-
tion, contact Gail Gulbenkian, (703) 231-
3605.

Steve Cisler Receives LITA/Gaylord
Award

Steve Cisler, information scientist for the

Apple Computer, Inc., Library, is the 1993

recipient of the Library and Information

Technology Association/Gaylord Award for
Achievement in Library and Information

Technology.
The award, $1,000 and a citation donated

by Gaylord Bros., Inc., recognizes achieve-
ment in library and information technology in
the areas of distinguished leadership, notable
development of applications of technology,
superior accomplishment in research or edu-
cation, or original contribution to literature in
the field.

"Steve Cisler is being recognized for his

far-reaching work in the development and
application of new technologies in libraries
and for providing leadership in the field of

library technology and computer network-

ing," said Jeanne Somers, chair of the

LITA/Gaylord Award Committee.
Somers said Cislers specific accomplish-

ments and ongoing endeavors include his
workwith advanced technology retrieval proj-
ects at Apple Computer, coordination of the
20,000-member Apple Library Users Group,
and management of the Apple Library ofTo-
morrow program.

"Server, builder, and cohost of the com-
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puter conference on theWELL, Steve writes
extensively on awide range oftopics including
the Internet, electronic free speech, the ex-

panding mission of libraries, and the future of
librarianship," Somers said.

Cisler has worked as branch librarian for
the Contra Costa County Library in Pinole,
Calif., and as library assistant at the Vallejo
Public Library (Calif.), and set up the first

library for the school in Togo while a member
of the U.S. Peace Corps in East Africa. He has
a bachelor's degree in history and literature of
religion from Northwestern University and a

masters degree in library science from the

University of California, Berkeley.

Rob Carlson Named LITA Deputy
Executive Director

Rob Carlson, assistant to the president of the
Urban Libraries Council (ULC), has been

appointed as the first deputy executive direc-
tor of LITA. Carlson will be responsible for
LITA's continuing education program, includ

ing regional institutes, preconferences, and
national conferences.
"It is a great pleasure to look forward to

LITA activities in which Rob's considerable
talents and experience will be a major in-

fluence and assistance to our members," said
LITA Executive Director Linda J. Knutson.
"We welcome him back to LITA and ALA."

Prior to his position with ULC, Carlson
served LITA as interim program manager,
managing the 1992 national conference in

Denver. He previously served as ALA's

manager of information technology publish-
ing, ALANET system manager, and deputy
ALANET system manager.

Carlson also served as micro program liai-
son officer for the AMIGOS Bibliographic
Council and began his career as director of the
learning resource center at Laredo State Uni-

versity. He has a bachelor's degree in French
and a master's degree in library science from
Western Michigan University. Carlson began
in his new position on June 24 at the ALA
Annual Conference in New Orleans.
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Recent Publications

Book Reviews

Lane, Elizabeth S., and Craig Summer-
hill. Internet Primer for Information
Professionals: A Basic Guide to Internet

Networking Technology. Westport,
Conn.: Meckler, 1993. 179p. paper,
$37.50 (ISBN 0-88736-831-X).
Internet Primer provides a basic overview

of the Internet; what it is, why it is, and how
it works. The book is divided into six chapters.
The first three chapters give a good introduc-
tion to the terminology and technology of the
physical Internet, including an explanation of
what the Internet is, an overview of the small-
er networks that make up the Internet, and an
introduction to networking technology and
protocols. The value of these chapters lies in
the authors clear explanation of her subject.

Much of the material about network appli-
cations contained in chapter 4 is already avail-
able in greater detail in Brendan Kehoes
book, Zen and the Art of the Internet; how-
ever, the text presented here covers the basics
and is appropriate for Internet novices.

Chapter 5, on network resources, contains
a valuable list of information resources for
Internet users, but for the sake ofthe Internet
novices, for whom the book was written, the
chapter might have been better organized by
dividing it into a section on software and hy-
pertext programs available via FTP (file trans-
fer protocol), such as HYTELNET or the
various hypercard stacks; a section on printed
resources also available via FTP, such as Zen
and theArt ofthe Internet or the NYSERNET
New User's Guide; and a section on online
resources, such as CARL. (For some reason,

although the CARL dial-up number was

given, the Internet address was left out. It is
PAC.CARL.ORG). More thorough explana-
tions of both Gopher and WAIS, two software
programs available via FTP that have been
implemented at a number of sites, would also
have been helpful.

Chapter 6 discusses a number of impor-
tant policy issues associated with the Internet

such as who will pay, who will have access, and
who will control the data that is made availa-
ble, all issues of interest to librarians.

Overall, Internet Primer is a useful tool for
those interested in learning about the Inter-
net. Unfortunately, the large number of typo-
graphical errors (at least seven in one section
of fifty pages of text alone), and a couple of
unnecessary split infinitives within the same

numberofpages detract from the text. Among
the innovations ofthe Meckler editors is a new
way to spell 'entrepreneur.' The new spelling
appears twice within the space of a few lines;
in one instance it is printed in a paragraph
heading in large, boldfaced type.

In addition to the editing and proofreading
problems, the covers of the paperback edition
began to curl backward as soon as the book
was taken from an air-conditioned room, and
within twenty-four hours, the covers had
rolled completely back upon themselves. The
conditions to which the book was exposed
were ordinary summer temperature and
humidity conditions in a house with no air

conditioning. Even after returning the book
to an air-conditioned environment and plac-
ing it beneath a pile ofother books, the covers
have remained curled. This book would not

survive long under normal library use outside
the most ideal of conditions. Meckler has a

responsibility both to the authors of this book
and to potential purchasers to provide better
editing, proofreading, and book quality than
this.

This book is a useful overview for novices,
managers, students, and others with a general
interest in learning about the Internet.—
Kathleen Rehn, The New York Public Li-

brary. ■ ■

Networks for Networkers II: Critical Is-
suesfor Libraries in the National Net-
work Environment. Ed. Barbara Evans
Markuson and Elaine W. Woods. New
York: Neal-Schuman, 1993. 249p. $45
(ISBN 1-55570-128-0).
Networksfor Networkers II is a collection
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of papers presented at a networking pre-
conference to the second White House Con-
ference on Libraries and Information Serv-
ices held December 17-19, 1991. The LC
Network Advisory Committee (NAC) spon-
sored the preconference, whose name the

present volume bears. The ten papers cover

topics ranging from the basic technology un-
derlying the Internet to the ways the networks
have changed scholars' use of information.
Such broad coverage might make this volume
suitable as an introduction to networking. The
volume targets librarians, with most papers
discussing possible roles for libraries and
librarians in the networked world.

Though perhaps fresher at the time of the
preconference, many of the insights and
much of the information contained in the

papers seem like old news. Douglas Van

Houweling's presentation ofbasic networking
technology offers nothing new or different
from similar descriptions to be found in any
of the numerous introductions to the Internet
in print today. Clifford Lynch's "Strategic
Agenda for Libraries and Networked Infor-
mation Resources in the 1990s" repeats what
he and others have written and said else-
where. Peter Lyman's "Goals and Policies for
a National Resource and Education Network"

pits the need for open access to information
in a democracy against the claims of intellec-
tual property rights as these issues relate to

online information. Though a well-written
and clear treatment of the subject, the paper
introduces no new issues.

This volume provides a good opportunity
to reflect on the value of publishing confer-
ence proceedings two years after the confer-
ence. Given the distinguished slate of pre-
senters and authors, their work was

undoubtedly of great interest to the network-
ing and library communities at the time of the
conference in 1991. Rapid publication of
these papers would have been of great value
to readers. Authors of the caliber of those
represented in the present volume did not, of
course, keep their pens or voices in check
while these proceedings made their way from
podium to printed page. The insights of the
authors had already effectively spread
through the libraryand networkingcommuni-
ties by the time Networks for Networkers II
was published. In fact, thinking on the issues
discussed in the volume has not stood still but
has developed and changed. The publication

ofNetworksfor Networkers II is, then, rather
anticlimactic at best and redundant at worst.

Though the volume might be recom-

mended as an introduction to networking is-
sues for librarians just beginning to explore
this world, it is not recommended for libraries
that have already been collecting in the net-

working area.—Brian Sealy, University of
Michigan. ■ I

Wide-Area Networks in Libraries: Tech-
nology, Applications and Trends. Ed.
Gregory Zuck and Bruce Flanders.
Supplements to Computers in Libraries,
58. Westport, Conn.: Meckler, 1992.

152p. $39.50 (ISBN 088736-841-7).
This addition to Meckler s expanding ser-

ies of monographic supplements to Comput-
ers in Libraries is particularly timely, given the
exponential increase in articles on the Inter-
net and its implications for libraries. Recent
federal legislative initiatives toward a national
information infrastructure (Nil), coupled
with the rise in commercial interest in the net,
makes the vision of a virtual library at least a
little more possible, if not more probable,
every day.

This current discussion of wide area net-

work (WAN) technology is a collection of
seven essays. The first essay, by Gregory Zuck,
gives readers a brief (nine pages) overview of
some basic telecommunications terms and
concepts in wide area networking. Following
this are six more substantial essays on six very
specific, and very different, operational
WANs. Individually, these projects roam all
over the map, both literally (from Kansas to

the UK to the former Yugoslavia) and techno-
logically. In fact, the essays' technological
range is so broad as to render the book less
than useful as a guide to WANs. What re-
deems the collection is the fact that the very
differences among all six projects manage to

present readers with compelling evidence of
WAN technology's already substantial impact
on the mission and methods of libraries.

Foremost among these essays is Bruce
Flanders' description of the KICNET project
in Kansas, an outstanding example of techni-
cal cooperation among public, academic,
medical, and school libraries. Len Simutis'
description of the OhioLINK project likewise
reads well and presents a variation on the
statewide theme. Peter Stone's essay on the
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UK JANET network does a fine job of pre-
senting the state of that network up to mid-
1992, although rapid advances in inter-
national networking in the United Kingdom
will shortly reduce the piece to historical de-
scription. Other essays include a report on a

WAN linking Arizona State University cam-

puses and a description ofWAN systems em-
ployed by CERN (European Laboratory for
Particle Physics), which, oddly, makes no

mention of World-Wide Web (WWW), per-
haps the most interesting offshoot ofnetwork-
ing technology to emerge from the high-
energy particle physics community.

Perhaps the most interesting piece is
Primoz Juznic and Emil Hudomalj's "Wide-
Area Network Applications for Libraries in
Slovenia." A prefatory note explains that the
authors were, at the time ofwriting, attempt-
ing to upgrade a telecommunications network
during the ongoing Yugoslav civil war. Save for
one passing reference to the "disintegration of
Yugoslavia," the authors call no attention to

their situation. (A quick check of the Internet
reveals a functioning gopher at the University
of Ljubljana, the authors' home institution, in
June 1993). The essay is notable for docu-
menting conditions under which most North
American librarians hope they will never

labor. It serves, in a strangeway, as a necessary
reality check to the often-surreal world of
telecommunications.

In short, this volume is a useful addition to
Meckler's series, one that can introduce
librarians to a range ofWAN applications in

operation, and sketch, in broad outlines, how
the networking of geographically distant li-
braries inevitably results in substantial oper-
ational changes on a local level.—Patrick
Flannery, American University. M ■

Software Reviews

CA-Cricket Graph III, v.1.0. Computer
Associates International, One Computer
Associates Plaza, Islandia, NY 11788;
(516) 342-5224. System requirements:
Macintosh Plus or later, System 6.02 or

higher, 1 MB RAM (2 MB with System
7). Price: $195.

DeltaGraph Professional, v. 2.0.3.
DeltaPoint, Inc., 2 Harris Court, Suite
B-l, Monterey, CA 93940; 1-800-367-
4020. System Requirements: Macintosh
Plus or later, System 6.02 or higher, 2MB
RAM. Price: $295.
With so many charting options available,

one might wonder what advantage a stand-
alone charting package could offer. After all,
most spreadsheets and databases, and even

some word processors, provide integrated
charting. But these modules are clumsy and
inflexible. Dedicated charting programs are

easier to use, provide far more flexibility, offer
a wider variety of charts, and produce more

attractive output than their integrated coun-

terparts.
Computer Associate's CA-Cricket Graph

III and DeltaPoint's DeltaGraph Professional
are two popular, general-purpose charting
packages for the Macintosh. First introduced
in 1986, Cricket Graph supplanted Micro-
soft's Chart to be the unquestioned leader for
many years. But it nearly disappeared when
Cricket, Inc., declared bankruptcy. Computer
Associates purchased rights to all Cricket soft-
ware in 1990 and released a revised version of
CA-Cricket Graph III early this year. Delta-

Graph Professional was originally introduced
in 1989 and was updated in 1992. In the three

years since the last Cricket upgrade, Delta-
Graph Professional has become the leading
Macintosh charting program. This review

compares three areas of software perform-
ance: data import and export, data manipu-
lation, and ease of creating and editing a

chart.

DATA IMPORT AND EXPORT

One advantage ofdedicated charting software
is that it manages the charting of very large
datasets gracefully. But data must somehow
be input into the packages' data page. While

keying a few numbers is fine, it is impractical
to type the contents of a large spreadsheet or
database. In addition, completed charts are

often transferred to any number of docu-
ments. Consequently, efficient import of data
and export of finished charts is critical to the

functionality of a charting package.
DeltaGraph Professional imports not only

ASCII and SYLK files, but Lotus, Trapeze,
Excel 2.2,3.O., or 4.0, and even Cricket Graph
1.2 or 1.3 (but not CA-Cricket Graph III)
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Figure 1. Examples ofcharts that may be created and edited in DeltaGraph Professional.

files. CA-Cricket Graph III only imports Del-
taGraph, ASCII, and SYLK files. This re-

quires spreadsheet data always be delivered
in ASCII format. All spreadsheets can save in

ASCII. But if you are in an environment
where you cannot control the format in which
data is delivered, the ability to direcdy open
an Excel or Lotus file fromwithin the charting
application is valuable.

Ideally, sophisticated users should be
able to link spreadsheet data directly to the
charting package for continuous import of
data and then publish the updated chart
directly to an end document. That is, a change
in the spreadsheet data automatically updates
the chartingpackage and, in turn, the updated
chart is sent to a word processing document.
This is only possible with DeltaGraph Pro-
fessional.

CA-Cricket Graph III, while thirty-two-bit
clean, does not support Apple Events. Delta-
Graph Professional, however, takes full

advantage of System 7, including Publish and
Subscribe. Consequently, System 7 users run-

ning software that also supports Publish and

Subscribe can automatically update charts
when changes are made to the source data.
For System 6 users, DeltaGraph Professional
offers a Link feature that automatically relates
Excel files to DeltaGraph Professional files.

Linking works similarly to Publish and Sub-
scribe, although it is somewhat less flexible.
Whenever a column of Excel data is copied
into DeltaGraph Professional using the Link
command, changes to the Excel spreadsheet
are automatically sent to the DeltaGraph Pro-
fessional chart. Unfortunately, only one

column per document can be linked.

DeltaGraph Professional exports data as

tab-delimited text. Charts, however, can be

exported as Adobe Illustrator, Aldus Free-

hand, EPSF, and PICT images. System 7
users can take advantage of Publish and Sub-
scribe to export data or text to selected appli-
cations automatically. Cricket Graph III only
exports data in ASCII and graphics in PICT.
However, ASCII export delimiters and filters
can be customized so that other applica-
tions can more easily interpret the incoming
data.
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Figure 2. The process of creating charts in DeltaGraph Professional and CA-Cricket Graph III is very
similar. Here, a chart is being created in CA-Cricket Graph III: 1. Data to be charted is selected; 2. The
axis' orientation is defined; 3. The default chart is viewed; 4. The chart's elements are edited to produce the
final version.
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DATA MANIPULATION

Often data are collected in such a way that is
not immediately graphable. For example,
data imported from a spreadsheet may need
to be resorted or smoothed. Occasionally it
may even be necessary to do mathematical
calculations and then chart the results.

Cricket Graph was originally designed for
scientific and technical purposes and that
heritage is still evident. CA-Cricket Graph III
offers an impressive array of statistical,
trigonometric, and financial functions that can
be applied either to columns or cells. CA-
CricketGraph III can modifyor generate new
data using dynamic column formulas, mathe-
matical calculations, and transformations.

While not providing the flexibility or

sophistication of CA-Cricket Graph III, Del-
taGraph Professional does perform basic data

manipulation such as sort, smooth, and count
frequency. Perhaps because it is less exten-

sive, DeltaGraph Professionals Formula
Builder is more intuitive than CA-Cricket
Graphs and is probably adequate for most

library applications.
Both DeltaGraph Professional and CA-

Cricket Graph III offer curve fitting for line,

step, and scatter graphs (note the line chart in
figure 1). This is achieved by fitting Bezier
curves to the data. It is easier to accomplish in
DeltaGraph Professional, but Cricket offers
more flexibility.
CREATING AND EDITING CHARTS

Both CA-Cricket Graph III and DeltaGraph
Professional use the same basic steps to

generate a variety of charts. Data are either
entered or imported into a spreadsheetlike
page with columns and rows of data. Data are
charted by highlighting columns, rows, or sec-
tions of the page, and selecting a Graph com-
mand from the menu. Editing the chart is

accomplished either by selecting menu items

or double-clicking on particular elements and
responding to a series of dialog boxes (see
figure 2).

Both programs are capable of generating
standard types of charts—bar, pie, and line—
but DeltaGraph Professional offers more var-
iations of the same chart. For example, while
CA-Cricket Graph III offers a line chart, Del-
taGraph Professional offers four different line
charts: a high-low, a range, and a step, as well
as the traditional line chart.

Probably the most noticeable difference
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between the chart types offered is that Delta-

Graph Professional offers three-dimensional

graphs and text charts. Three-dimensional
charts are popular but only in rare cases do

they more accurately display data than a two-

dimensional chart. More often 3D charts ob-
scure data rather than make it more acces-

sible. Consequently, the option of 3D charts

may not be a significant advantage. Delta-
Graph Professional also produces three text

charts: bullet, table, and organizational. While
bullet charts and most tables can be created
in any word processor, the organizational
chart option does automate a tedious task.

Unlike the charts produced by spread-
sheets and word processors, virtually every
attribute of a CA-Cricket Graph III and Del-
taGraph Professional chart can be manipu-
lated. Size, axis placement, symbols, labels,
legends, tick marks, text, even colors and

shadings, can be customized. Both packages
include MacDraw-like toolboxes so that

geometric objects and text can be added to the
chart. While both packages edit similarly, CA-
Cricket Graph Ill's approach is faster and
more intuitive. It relies more upon double-

clicking chart elements to change attributes
rather than, as with Delta Graph Professional,
having to search myriad menus for the correct
dialog box.

Editing complex charts proved faster in
CA-Cricket Graph III than in DeltaGraph
Professional. Three-dimensional charts some-

times required several minutes to redraw on

a Macintosh LC II. CA-Cricket Graph III,
however, redrew even complicated charts
quickly and smoothly. It also includes the abil-
ity to turn off redraws so that users can work

quickly on entry-level machines.
DeltaGraph Professional offers a spelling

checker and an impressive presentation com-
ponent. The spelling checker links to a

117,000-word dictionary and a customizable
user dictionary. Like spell checkers in word
processors, it finds and replaces misspelled
words in any DeltaGraph window. This is par-
ticularly valuable when editing text-intensive
charts.

DeltaGraph Professional has several fea-
tures specifically for creating presentations.
Its slide show component presents any series
of charts, PICT, EPSF, or even QuickTime
movies, each with audio effects and unique
transitions. Slide shows can be programmed
to run automatically or on an operators

queue. DeltaGraph Professional even prints
audience handouts from slide show images.
However, slide shows, particularly those
with audio or QuickTime effects, require
enormous amounts of RAM.

Version 2.0.3 of DeltaGraph Professional
exhibited several serious bugs during a chart-
editing session. On 68000 series Macintoshes
the software quit erratically. Even after

moving to a different machine, however, there
remained serious redraw, text-handling, and
printing problems. DeltaPoints Technical

Support courteously confirmed each problem
and shipped an earlier version (2.0.2) that

performed considerably better.
CONCLUSIONS

Ifyou feel limited by the charting components
of the software you currendy use, a dedicated
charting package may be an appropriate op-
tion. These two programs are very close

functionally, and both produce charts quickly
and allow efficient editing and data update.
They are not interchangeable, however.

CA-Cricket Graph Ill's origins as a scien-
tific and technical charting package are ap-
parent in the sophisticated mathematical cal-
culations that can be performed on data. For
librarians regularly writing reports or analyz-
ing research data, CA-Cricket Graph III is

probably the better of the two packages. In
addition to excellent data-manipulation capa-
bilities, CA-Cricket Graph III provides fast
and easy chart editing and customizable data

export commands. However, the lack of Sys-
tern 7 support, most notably of Publish and
Subscribe, may be a serious drawback for
some spreadsheet users.
If your data regularly originate from

Excel, it may be worthwhile to examine Del-

taGraph Professional. For an additional $100,
Delta Graph Professional offers more charts
than CA-Cricket Graph III, a wider range of
predefined data-import capabilities, and im-
pressive presentation components. The
presentation capabilities are so extensive
that ifyou regularly create on-screen presen-
tations, slides from charts, or audience
handouts, DeltaGraph Professional is the ob-
vious choice.—Scott Seaman, University of
Colorado at Boulder. B B

e
disk.

^jySjs Software Corp., 1231 31st Ave.,
San Francisco, CA 94122. System re-
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quirements: Macintosh Plus or higher;
system software version 6.0.5 or later;
hard drive, removable cartridge drive, or
floptical drive. License: The standard
single-user license provides for use on a

single Macintosh computer. Single-copy
price: $149.95; multi-user price: fewer
than 100 copies, $67.50 per copy; more
than 100 copies, $60 per copy. Site

licensing available.

DISK DRIVER-LEVEL
COMPRESSOR

e
disl< works with the disk driver to compress
and decompress files as they are written to
and read from a disk. This type ofcompression
differs from that found in such familiar utili-
ties as CompactPro and Stuffit, which com-

press files in place and are referred to as

file-level compressors." Once e^ is installed,
it executes file compression transparendy as

the disk is accessed; there is no need to issue
a compress" command. e

disk
can effectively

double the capacity of the average hard disk,
removable cartridge disk, or floptical disk (but
not a floppy disk). For disks with a preponder-
ance of highly compressible graphics or

database files, edisk may even expand capacity
three or four times, if the user chooses a

high-compression option. The chiefattraction
ofa utility such as e™sk for acquiring more disk
space is that it is less expensive than buying a

new disk drive.

EXPANDING A DISK

Though it takes edisk only fifteen minutes to

expand an eighty-megabyte hard disk to twice
its capacity, the total time for expansion must
include the time it takes to back up all files on
the disk and to reload files and reinstall soft-
ware once the disk is expanded, for the e

disk

installation erases all files on a disk. The total
time for this one-time installation may be a

factor to weigh when considering the alterna-
fives of buying a new disk or using e

dlsk on an

existing disk. Of course, if edisk is used to

expand a new disk, backup and reloading will
not be a factor.

After running e
dsk

, the Mac system soft-
ware will show the expanded disk size. The
system software will also display files in their
true sizes rather than in a compressed file size.

Though files compressed with other file-corn-
ression utilities, such as CompactPro, may
e stored on an e^-expanded disk, no further

compression than that offered by e
disk

can be
achieved.

DISK PERFORMANCE

After installing e^, there is some degrada-
tion of disk performance, due to the fact that
the e

disk software performs compression
routines each time there is a disk read or

write. The disk cache feature of edisk allows
one to speed up disk access undere^, though
it takes its toll in the increased amount of
RAM devoted to system overhead. The disk
cache or "delayed write" feature sets aside a

user-specified amount of RAM to which to
write data; when the software detects no user

activity, it compresses data in the cache and
writes it to disk. Compression and writing will
also occur, regardless of user activity, if the
cache becomes full. The larger the cache, the
less likely this is to occur. The maximum cache
size is ten megabytes, but it should be noted
that cached memory is not available for run-

ning applications. The Users Guide recom-

mends setting the System 7 caching feature to
the minimum 32K size and relying on the e

disk

caching feature.
Testing revealed that disk performance

varied with different applications. The time

required to open the compact word pro-
cessing program WriteNow 3.0 was virtually
the same before and after installing e

disk with
a 512K cache. WordPerfect 2.1 and Claris
Resolve experienced 50 percent slower open-
ing times with the expanded disk and a 512K
cache. Increasing the cache size to 640K
made no difference in the opening times for
these applicaions. The time needed to open
individual files within applications was not

noticeably affected by e^K
It should also be noted that one cannot use

virtual memory with an e^-expanded hard
disk. Alysis hopes that a future maintenance

upgrade will include virtual memory compati-
bility. (This feature may be available by the
time this review is published.)

OTHER FEATURES

e
disk features a disk optimizer, which scans a

disk and makes sure that files are stored in the
most efficient manner. The user can choose to
have this feature run in the background when
the system is not in use or can run it with the

Repair command. Using this command, it
took about twelve minutes to scan and op-
timize an eighty-megabyte hard disk in test-
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ing. The Repair command also checks the
disk's data integrity in addition to performing
disk optimization. The Update feature allows
the user to install a newversion ofed,sk without

having to reinitialize the hard disk (and thus
back up and reload the disk). e

disk
s online help

feature merely provides an online duplicate of
the thirty-four-page User's Guide.

CONCLUSION

e
disk offers libraries contending with tight
budgets and disk-hungry applications a rela-

tively inexpensive way to increase disk space
without having to drain equipment budgets
with the purchase ofnewhardware. In testing,
no problems with data integrity on a hard disk
were encountered. Two factors must figure
into a decision on whether to purchase an

additional external disk drive or e^. First,
disk performance is somewhat degraded.
Disk caching offers some relief from this

problem but at the expense of decreasing
the amount of RAM available for applica-
tions. Second, a considerable investment of
time may be required to install edsk on an

existing disk due to the backup and reloading
time needed.—Brian Sealy, University of
Michigan. ■ ■
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Letters

To the Editor:
I read with interest the communication by

Terry Ballard and Arthur Lifshin in the June
1992 issue of ITAL entitled "Prediction of
OPAC Spelling Errors through a Keyword
Inventory." They indicated that because many
OPAC records are received from national
databases, similar errors should be found in
other OPACs, which they said was verified
through a look at other large library databases
in the New York metropolitan area. I decided
to apply their results to another set of libraries
and randomly identified a group often United
States academic libraries of various database
sizes all using NOTIS for their OPACs. Bal-
lard and Lifshin's list of most frequently oc-
curring spelling mistakes (p. 144) was

searched as keywords in each institutions
OPAC. Table 1 represents the number of
times each misspelled word occurred in each
institutions database.

Table 1 also indicates the size of each in-
stitution's database as reported in NOTIS'
1992-1993 Customer Directory. The percen-
tage of each database represented by these
misspelled words is shown. The table is ar-

ranged using Ballard and Lifshin's list of
frequendy misspelled words in descending
order. My survey results would require the
word list to change slighdy from most to least
frequendy misspelled:

Reseach
Adminstration

Universty
Commerical
Committe
Occurence

Developement
Associaton

Bibiography
Philosphy
Educaton
Questionaire
Pantomine

Responsiblity
Behaviorial
Linquistic
Intergral
Psychanalytic
It would be interesting to examine closely

the list of records containing these misspelled
words to determine whether they were

created locally or were downloaded from a

national bibliographic utility. Another test

would be to analyze transaction logs from
OPACs to discover whether these misspelled
words would affect patron use of the OPAC.
Ballard and Lifshin's results should be applied
to other OPACs to see how universal the prob-
lem of misspelled words is to our desire to

improve patron access to our holdings.
Perhaps this litde study would be appro-

priate for your communications section.—Ed
Goedehen, Humanities Bibliographer, Parks
Library, Iowa State University, Ames. ■ ■
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Table 1.

Words AD PU IS CO NW AL TAM CL OK VE CS

Adminstration 10 56 17 1 87 63 202 11 0 119 3

Commerical 8 32 35 5 37 92 128 0 0 57 14

Questionaire 8 5 3 6 13 7 11 4 0 7 1

Universty 7 92 43 1 6 148 126 39 5 73 3

Intergral 5 2 0 0 0 0 0 3 0 1 0

Committe 4 35 10 49 36 42 76 17 0 39 4

Developement 4 18 12 27 14 19 46 5 11 15 1

Educaton 4 9 4 6 7 18 14 3 0 14 1

Pantomine 4 1 2 17 4 12 2 1 0 2 0

Occurence 4 15 18 35 19 17 60 17 0 15 0

Philosphy 4 19 9 11 5 25 14 5 0 15 0

Psychanalytic 4 0 0 0 0 0 2 1 0 0 0

Reseach 4 81 45 87 23 97 235 17 0 152 6

Responsiblity 4 3 7 5 8 6 0 4 0 4 4

Associaton 3 31 21 5 35 1 30 18 0 18 7

Behaviorial 3 7 3 2 4 1 6 0 0- 11 0

Bibiography 3 7 18 5 45 0 0 3 0 31 4

Linquistic 3 1 3 0 0 4 4 1 0 5 0

Institution Errors as Percentage
Code Institution Database Size of Database (%)
AD Adelphi University 310,000 .027
PU Purdue University 575,000 .072

IS Iowa State University 740,000 .033
CO Cornell University 4,700,000 .005
NW Northwestern University 1,300,000 .026
AL University of Alabama 650,000 .085
TAM Texas A&M 1,200,000 .079
CL Clemson University 450,000 .032
OK University of Oklahloma 900,000 .002

'

VE University of Vermont 1,400,000 .004
CS Cleveland State University 500,000 .009
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