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The Need for Machine-Readable

Authority Records

for Topical Subdivisions

Karen M. Drabenstott

This paper recognizes the limitations of the existing file of Library of Congress
subject authority records for subject heading assignment and validation. It
maies recommendations for a new machine-readable file of authority records
for topical subdivisions and for enhancements to the existing subject authority
file. The recommended changes would enable online systems to assist in subject
heading formulation and verify, with limited assistance by human intermediar-

ies, the individual components (;[ subdivided headings. A smd;/ of subdivided
e

subject headings in a large bibliographic database forms t

recommendations.

No comprehensive list of topical subdivisions
is yet available in machine-readable form. The
machine-readable Library of Congress Sub-
Jject Headings (LCSH-mr) contain a few rec-
ords for subdivisions when subdivisions are
the same as main headings or see references.
LCSH-mr also contain subdivided headings,
but the subdivisions in these headings are only
authorized with the particular main head-
ings to which they are appended. Generally,
catalogers consult the printed publication
Subject Cataloging Manual: Subject Headings
(SCM:SH) to find appropriate subdivisions to
append to subject headings.!

The availability of machine-readable rec-
ords for topical subdivisions would enable cat-
alogers to “cut” subdivisions from authority
records and “paste” them into bibliographic
records. In online cataloging systems, such a
capability would reduce typographical errors
and minimize the assignment of unauthorized
subdivisions. It would not, however, enable
systems to determine automatically whether
the individual components of subdivided
headings are correctly formulated and auth-
orized with the particular main heading. Ad-
ditional information needs to be incorporated

basis of the

into machine-readable subdivision records to
enable systems to perform automatic verifica-
tion of subdivide‘ﬂubject headings.

The purpose of this paper is to demon-
strate the need for machine-readable author-
ity records for topical subdivisions to improve
the quality and accuracy of subdivision assign-
ment. It describes the extent to which as-
signed subject headings in a large biblio-
graphic database are subdivided by topical
subdivisions and the source of those subdivi-
sions in printed and online cataloging tools. It
makes recommendations for machine-read-
able authority records for subdivisions and for
enhancements to existing files of subject au-
thority records. Such enhancements would
enable online systems to verify automatically
whether the individual components of subdi-
vided headings are correctly formulated and
authorized with the particular main heading.

PREVIOUS CALLS FOR A
SUBDIVISIONS FILE

The most widely used subject authority file for
subjects is the LCSH-mr. Since eariy 1986,
the Library of Congress’ Cataloging Distribu-
tion Service (CDS) has made LCSH-mr avail-

Karen M. Drabenstott is Associate Professor. School of Information and Library Studies, University of

Michigan. Ann Arbor.
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able to subscribers in the form of a cumulative
master tape and a weekly update service. Only
one-thirJ) of the subject headings in this file
are subdivided.? In contrast, about two-thirds
of the assigned subject headings in biblio-
graphic databases are subdivided.>* The exist-
ing subject authority file is of limited use for
assignment and validation of subject headings
because of the many options available to cat-
alogers for adding subdivisions to the head-
ings printed in LCSH.3

Since the early 1980s, the library commu-
nity has called for machine-readable authority
files to aid in subject heading assignment and
validation. Underlving such calls is indecision
about the form of these files. Should these
files consist of subdivision records or unique
strings of subdivided headings? Such indeci-
sion is evident in the recommendation of an
ALA subcommittee that encourages the Li-
brary of Congress (L.C) to conduct research to
determine whether separate authority rec-
ords should be created for every unique head-
ing or whether “separate files of authorized
free-floating subject subdivisions would suf-
fice.” Pauline Cochrane urges LC to create
machine-readable authority records for the
subdivisions in the general list of free-floating
subdivisions to control the many different
misspellings that occur in these frequently
used subdivisions.” Lois Chan identiges the
need for a machine-readable file of unique
headings in LC MARC records to assist in the
validation of subject entries assigned by cata-
loging agencies outside LC and to aid in on-
line retrieval.®

The Library of Congress Subject Subdivi-
sions Conference held May 9-12, 1991, gen-
erated six recommendations. The second rec-
ommendation suggests the need for a file of
unique strings of subdivided headings.® Since
the working conference was held so recently,
it is too early to determine how LC will pro-
ceed. The data and analyses of the study de-
scribed in this paper could aid LC’s decision-
making process regarding the form of
machine-readable authority files for subject
heading assignment and validation.

Online systems provide the “opportunity
to detect errors before they are actually en-
tered into a database . . . by incorporating the
validation routines into L{:e input/edit pro-
cess.” ' In online cataloging systems, ma-
chine-readable subdivision records could be
used to detect errors automatically and cor-
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rect them with or without the assistance of
human intermediaries. Several researchers
have studied errors in assigned subject head-
ings with the objective of categorizing them
and determining automatic error detection
and correction procedures to minimize error
occurrences.''"'* In online bibliographic
systems, such procedures could be integrated
into a more versatile subject heading vali-
dation capability that would not only check for
errors but determine whether the individual
elements of subdivided subject headings are
authorized for use with one another.

RESEARCH QUESTIONS AND
METHODS

A study of subdivided subject headings in a
large bibliographic database forms the basis of
this paper’s recommendations on the contents
of machine-readable authority records for
subdivisions. Three research questions per-
tain to topical subject headings and topical
subdivisions:

1. To what extent do machine-readable
and manual sources contribute subdivisions
to bibliographic records?

2. What errors in subdivision assignment
are connected with the different machine-
readable and manual sources of subdivi-
sions?

3. What enhancements to the authority
format are needed to improve subdivision
assignment and automatic verification?

The OCLC Online Computer Library
Center and University of Michigan staffed the
study. OCLC Office of Research staff pro-
vided Michigan staff with a 0.1% sample of
subdivided assigned subject headings for top-
ical subjects and geographic names (MARC
tags 650 and 651, respectively) from the
OCLC Online Union Catalog (OLUC). As-
signed subject headings in the sample are
unique strings consisting of one main head-
ing subfield and one or more subfields for
subject subdivisions. Data provided by
OCLC include number of postings per unique
string to enable the Michigan team to count
occurrences in addition to unique topical sub-
ject headings. Project staff studied topical
subject heai?ngs separately from geographic
subject headings. Staff categorized erroneous
main headings, but they treated such headings
as if the errors had been corrected. Unautho-
rized main headings, e.g., obsolete or made-
up headings, were omitted from subsequent
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analyses because an intellectual decision
would be required to replace them with au-
thorized headings before determining what
subdivisions were authorized with the newly
assigned main headings. The first or main
heading subfield of topical subject headings
contains subject headings printed in LCSH.
For this first subfield, Michigan staff deter-
mined whether subdivisions from a particular
Eattem list or free-floating list for groups of

eadings would apply (i.e., subdivision lists
numbered H1100-H1200 in SCM:SH). Staff
then determined the source of topical sub-
divisions appended to the main heading
subfield by checking the following four
sources in this order: (1) subdivided head-
ings in the thirteenth edition of LCSH,' (2)
pattern lists in the third edition of
SCM:SH," (3) free-floating lists for groups
of headings in SCM:SH,'0 and (4) the general
list of form and topical subdivisions in
SCM:SH.'" Staff also generated categories for
the erroneous and unauthorized subdivisions
that they encountered with a view to making
recommendations about the contents of ma-
chine-readable subdivision records that
would reduce occurrences of such errors in
the future.

MAIN HEADINGS
FOR TOPICAL SUBJECTS
Categories of Main Headings

Table 1 lists categories of main headings for
topical subjects from the 0.1% sample of
OLUC headings. Whether the main heading
is governed by a particular pattern list or

Table 1. Categories of Topical Subject Headings
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whether a free-floating list for groups of head-
ings can be applied determines the category.
Statistics for unique headings are listed in
columns on the left; statistics for heading oc-
currences in the OLUC are listed in columns
on the right.

Over 21% of headings for topical subjects
are governed by a particular pattern list in
SCM:SH, i.e., H1145.5-H1200, or are actual
pattern headings themselves, e.'g.. Corn, Cat-
tle, Fishes. Free-floating lists for Classes of
persons and Ethnic groups account for 7.8%
and 1.5% of main headings for topical sub-
jects, respectively.

Only 0.6% of headings for topical subjects
are not explicitly listed in LCSH. These are
unprinted music headings (0.3%), unprinted
chemical headings (0.1%), multiple headings
governed by a pattern (0.1%), and headings
authorized by a scope note in LCSH (0.1%).
Examples of subject headings from the multi-
ple headings category are “Theological Semi-
naries, Baptist™ and “Theological Seminaries,
Lutheran.” These multiple headings fit the
pattern for Types of Educational Institutions
(H1151.5). Multiple headings have not been
treated as free-floating phrases since 1979.'S
They could be considered unauthorized head-
ings: however, few (0.1%) were encountered
in the sample.

The two headings authorized by LCSH
scope notes are “Campaign literature, 1835”
and “Songs, Mende.” The scope note under
“Campaign literature” allows catalogers to
qualify the heading by date and subdivide by
party and place. The scope note under

Heading Category No. % No. of Oces. % of Oces.
Heading fitting a pattern® 618 21.3 3,049 22.8
Classes of persons heading 7 7.8 2.869 21.5
Unauthorized heading 110 3.8 149 1.1
Ethnic group heading 44 L5 89 0.7
Unprinted music heading' 8 0.3 9 0.1
Unprinted chemical heading' 4 0.1 4 0.0
Heading authorized by an LCSH

scope note 2 0.1 3 0.0
Other authorized heading 1.890 65.1 7.190 53.8
Total 2.903 100.0 13.362 100.0

*Includes two multiple headings governed by a pattern that are not printed in LCSH.
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12.9%

Figure 1. Common Pattern Headings.

“Songs” instructs catalogers to make a subject
entryunder “Songs” qualified by the “name of
the language or language group and subdi-
vided by place, e.g. Songs, French; Songs,
Slavic.”

SCM:SH authorizes catalogers to add the
free-floating phrases “in art” and “in litera-
ture” to headings for topical subjects.'?
The sample contained no such unprinted
headings.

The Michigan team placed main headings
for topical subjects into the last category listed
in table 1 for “Other authorized heading”
when headings were authorized by the thir-
teenth edition of LCSH, but they failed to
qualify for inclusion in any of the other cate-
gories. Almost two-thirds (65.1%) of main
headings for topical subjects are placed in this
category. Examples are “Biculturalism,” “Plan-
ning.” and “Wiretapping.” Subdivisions auth-
orized with these main headings are: (1) sub-
divisions explicitly listed in LCSH with the
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Legal Topics (H1154.5)
Animals (H1147)

Industries (H1153)
Languages (H1154)
Literatures (H1156)

Musical Compositions (H1160)
Plants/crops (H1180)
Indians (H1152)

Diseases (H1150)

Materials (H1158)

Subtotal of 15 other patterns

10.0%

EONONEONENN

N=618

particular main heading, (2) form and topical
subdivisions from the general free-floating list
(H1095) in SCM:SH, and (3) geographic sub-
divisions for those main headings accompa-
nied by the designation “May subd geog” in
LCSH.

Main Headings Governed
by Pattern Headings

A pattern heading governs a total of 618 main
headings (21.3%). Figure 1 shows the ten
most common pattern headings that govern
main headings in the sample.

Twenty-five different pattern headings
govern the sample’s main headings for topical
subjects. Ten patterns account for over three-
quarters of these main headings. The most
common pattern is for Legal topics
(H1154.5); Animals (H1147), Industries
(H1153), and Languages (H1154) follow close
behind in terms of percentages of unique

main headings.
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1.6%

Figure 2. Types of Subdivisions.

TOPICAL SUBDIVISIONS

Types of Subdivisions Appended to
Topical Subject Headings

Figure 2 gives the numbers and percentages
of the three types of subdivisions appended to
2,903 topical subject headings. The average
number of subdivisions per topical subject
heading is 1.7.

The majority (52.4%) of subdivisions are
geographic subdivisions (i.e., subfield $z).
Only 1.6% of the subdivisions appended to
headings for topical subjects are period sub-
divisions. Topical subdivisions account for a
large percentage of subdivisions (46.0%). The
Michigan team reviewed topical subdivisions
to determine how many are form subdivi-
sions. Most form subdivisions, e.g,
“Amateur’s manuals,” “Bibliography,” “Ency-
clopedias,” “Maps,” and “Software,” are easy
to spot. If a subdivision could be justifiably
classified as both a form and topical subdivi-
sion, the Michigan team woulS choose the
latter. Of topical subdivisions, an estimated
53% are form subdivisions. This percentage is

Drabenstott 95

B Geographic ($2)
Topical ($x)
Period ($y)

N=4,920

52.4%

comparable to an estimate given in an earlier
study®’ Currently, the USMARC authority
format provides no special coding to distin-
guish topical from form subdivisions.

Overview of Topical Subdivisions

Sources of topical subdivisions are given in
table 2. Although the SCM:SH list of general
subdivisions, i.e., H1095, is the last source
checked by the project team, this list contrib-
utes the largest percentage (45.7%) of topical
subdivisions to main headings for topical sub-
jects. The first source checked, LCSH, con-
tributes the second-largest percentage
(20.2%) of topical subdivisions. Almost 12%
of topical subdivisions are authorized by
SCM:SH pattern lists.

The free-floating lists for Classes of per-
sons (H1100) and Ethnic groups (H1103)
contribute 5.7% and 1.4% of topical subdivi-
sions, respectively. All subdivisions from the
free-floating list for the Classes of persons are
appended to main headings naming a class
of person. Similarly, all subdivisions from
the free-floating list for Ethnic groups are
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Table 2. Categories of Topical Subdivisions

Subdivision Category No. %

Free-floating (H1095) 1,035 45.7
Printed in LCSH 456 20.2
Unauthorized 283 12.5

Pattern (H1145.5-H1200) 269 11.9
Free-floating under Classes

of persons (H1100) 129 5.7
Free-floating under Ethnic

groups (H1103) 32 1.4
Multiple under a pattern

(H1145.5-H1200)° 16 0.7
Authorized by SCM:SH

memorandum® 15 0.7
Printed in a subdivided see

reference 12 0.5
Free-floating multiple

(H1095) 0.3
Multiple printed in LCSH 6 0.3
Authorized by an LCSH

scope note® 3 0.1
Total 2,263  100.0

*Subdivisions not printed in LCSH or SCM:SH.

appended to main headings naming an ethnic
group.

Twelve subdivisions (0.5%) make up sub-
divided see references in LCSH. When an
authorized heading is substituted for the see
reference, the authorized heading is also sub-
divided. An example is the subdivided see
reference “Chemicals Environmental aspects.”
The authorized heading for this see reference
is also subdivided, i.e., see “Pollution-Envi-
ronmental aspects.”

Authorized subdivisions not explicitly
listed in LCSH or SCM:SH lists come from
three sources: (1) subdivisions created from
multiple subdivisions (1.3%), (2) subdivisions
authorized by LCSH scope notes (0.1%), and
(3) subdivisions authorized by SCM:SH mem-
oranda (0.7%). Thus, 2.1% of topical subdivi-
sions are not explicitly enumerated in LCSH
or SCM:SH lists.

Multiple  subdivisions are authorized
through subdivisions printed in LCSH,
SCM:SH pattern lists, and the general list of
free-floating subdivisions in SCM:SH. Multi-
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rle subdivisions save space in printed sources
hecause all possible combinations do not have
to be listed. For example, the multiple subdi-
vision “$x Prisoners and prisons, British [Ger-
man, etc.]” in the SCM:SH pattern list for
Wars (H1200) authorizes catalogers to replace
the “British [German, etc.]” elements with a
proper adjective that describes the nationality
of the group discussed in the item in hand.
The three categories of multiple subdivisions
in table 2 total 1.3% of topical subdivisions.
Print and online sources do not enumerate the
unique subdivisions constructed from multi-
ple subdivisions.

Three subdivisions (0.1%) are authorized
by an LCSH scope note. For example, the
scope note under “Campaign literature” auth-
orizes the catalogeér to qualify by date and sub-
divide by party and place, e.g., “Campaign lit-
erature, 1835 $x Democratic $z Connecticut.”

The text of an SCM:SH memorandum au-
thorizes fifteen (0.7%) of the topical subdivi-
sions. Several could be integrated into the
general list of free-floating subdivisions ac-
companied by footnotes restricting their use.

Subdivisions Authorized by SCM:SH
Pattern Lists

An SCM:SH pattern list authorizes 11.9% of
the topical subdivisions. The 0.1% sample
yieldeti) subdivisions from twenty-five differ-
ent patterns. Figure 3 gives the ten most fre-
quently occurring pattern lists.

Although figures 1 and 3 refer to pattern
lists, percentages are not the same. Figure 1
Eives percentages of main headings governed

y specific pattern lists, whereas figure 3 gives
percentages of subdivisions actually derived
from the pattern lists. Both tables contain only
one pattern list that is unique to each (figure
1, Materials; figure 3, Chemicals).

In figure 3, subdivisions from the Lan-
guages pattern list (H1154) are 23.8% of top-
ical subdivisions from pattern lists. Pattern
lists for Literatures (H1156) and Musical
Compositions (H1160) also contribute large
percentages of subdivisions. Pattern lists for
Christian Denominations (H1187) and Land
Vehicles (H1195) did not contribute subdivi-
sions to the sample of topical subdivisions;
however, some main headings for topical sub-
jects do fit these patterns.

Authority records for topical subject head-
ings should be enhanced with a designation
for the particular SCM:SH subdivision list(s)
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12.3%

Figure 3. Subdivisions from SCM:SH Pattern Lists.

bearing subdivisions authorized for use. This
designation need notinclude the general free-
floating list, i.e., H1095, because subdivisions
from this list are appropriate for use under
subject headings generally, i.e., MARC tags
6xx.

Machine-readable authority records for
subdivisions should also designate the partic-
ular SCM:SH subdivision list(s) from which
they are derived. Online systems can then be
programmed to check the designations on
authority records for both main headings and
subdivisions to determine whether a particu-
lar combination is valid.

An example illustrates how verification can
be done automatically. In the assigned subject
heading “650 Helminthiasis $x Diagnosis,”
the main heading “Helminthiasis” describes a
disease. Its authority record would contain

Drabenstott 97

Languages (H1154)

Literatures (H1156)

Musical Compositions (H1160)
Animals (H1147)

Industries (H1153)

Indians (H1152)

Chemicals (H1149)

Diseases (H1150)

Legal Topics (H1154.5)
Plants/crops (H1180)

ECONODEOSESN

Subtotal of 15 other patterns

N=269

the designation H1150 to indicate that it is
governed by the Diseases pattern. Thus, sub-
divisions from the Diseases pattern, i.e.,
H1150, would be authorized for use with this
particular main heading. The authority record
for the subdivision “$x Diagnosis” would con-
tain one designation for the Diseases pattern,
i.e., H1150, to indicate that this subdivision
resides only on the Diseases pattern list.
When the cataloger adds a bibliographic rec-
ord to a cataloging database bearing the as-
signed heading “Helminthiasis $x Diagnosis,”
the online system would validate the main
heading through the subject authority record
for the main heading “Helminthiasis” and the
subdivision through the subject subdivision
authority record for the subdivision “$x Diag-
nosis.” Since both authority records contain
the same designation H1150, the system
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automatically determines that the combina-
tion of main heading and subdivision is valid.

Different Pattern Lists
for Main Headings and Subdivisions

Of the 269 topical subdivisions derived from
SCM:SH pattern lists, only ten subdivisions
(3.7%) are derived from different SCM:SH
lists than the category in which main headings
are placed. The discussion of these ten subdi-
visions consolidates them into three different
cases.

The first case involves a subdivided head-
ing printed in LCSH that expresses a topic
governed by a pattern. An example is the
assigned subject heading “Condominiums $x
Law and legislation $z Spain $x Cases” in
which the heading subdivision combination
“Condominiums $x Law and legislation” is
printed in LCSH. The subdivision “$x Law
and legislation” printed with the main headin,
in LCSH transforms the heading into a leg:
topic. Thus, subdivisions from the Legal top-
ics pattern (H1154.5) such as “$x Cases”
would be authorized with the preceding ele-
ments of the string.

The second case involves a subdivision
from one pattern that is appended to a main
heading subdivision combination from a dif-
ferent pattern. The assigned subject headin
is “Pineal gland $x Diseases $x Immunologica%
effects.” Printed in LCSH, the main heading
is governed by the Organs/regions of the body
pattern (H1164). The first-listed subdivision
comes from the same pattern. It transforms
the heading into a disease topic, and thus,
subdivisions from the Disease pattern such as
“$x Immunological effects” are now authorized
with the preceding two elements.

The third case involves a pattern authorized
by a main heading subdivision combination.
When the subdivision “$x Colonies” is used
under “names of countries,” it transforms the
main heading subdivision(s) combination into
a colonies topic. Subdivisions from the Colo-
nies pattern (H1149.5) are then authorized
with preceding elements of the string. An
example is the assigned subject heading “Slav-
ery $z France $x Colonies $x History.” The
main heading “Slavery” comes from the
“Other authorized heading” category. When
the place name “$z France” is appended to
this main heading, it authorizes tﬁe addition
of the subdivision “$x Colonies” from the Col-
onies pattern (H1149.5) and transforms the
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string into a colonies topic. The last subdivi-
sion comes from the Colonies pattern
(H1149.5).

Different actions must be taken to enable
online systems to recognize each case auto-
matically. The first case requires editorial staff
to include subdivided headings printed in
LCSH in a review to determine the particular
pattern and free-floating lists authorized for
use with them. The second case demonstrates
that subdivisions sometimes come from cate-
gories naming different SCM:SH lists as main
headings. When authority records for such
subdivisions are created, they should desig-
nate the particular SCM:SH subdivision list(s)
authorized for use. The examples discussed in
this paper are a start at identifying such sub-
divisions. Scanning the alphabetical subdivi-
sion index yields other examples such as “$x
Patients” under the Diseases pattern
(H1150), “$x Patternmakers” under Military
services (H1159), and “$x Promoters” under
Sports (H1188.5). When appended to a main
heading, these subdivisions would authorize
subdivisions from the SCM:SH list for
“Classes of persons” (H1100). Determining
valid lists is not going to be readily apparent
by scanning subgivisions. Often, subdivisions
have to be used with a main heading to
demonstrate how their use transforms the
meaning of the string. The third case is rather
difficult to handle because it involves authori-
zation of topical subdivisions from a pattern
for specific heading subdivision combina-
tions. Instead of programming systems for
individual cases, system designers could allow
catalogers to override a system prompt, warn-
ing them that they may have made an incor-
rect heading subdivision combination.

To improve automatic verification, system
designers should give priority to the following:
(1) enhancing authority records for topical
subject headings with a designation for the
particular SCM:SH subdivision list(s) bearing
subdivisions appropriate for use with the tEa.r-
ticular main heading, and (2) creating author-
ity records for subdivisions that designate the
particular SCM:SH subdivision list(s) from
which they are derived.

Topical Subdivisions Authorized
by SCM:SH Memoranda
Fifteen (0.7%) topical subdivisions are au-

thorized by the text of an SCM:SH memoran-
dum. One such subdivision is “States,” which
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occurs only on the free-floating list under
places (H1140). The text of SCM:SH memo-
randum H713 authorizes this subdivision
under first-order political divisions naming
countries. Thus, this topical subdivision can
be an element in a string bearing a main
heading for topical subjects (MARC tag 650)
and geographic subdivision (subfield code
$z). Examples of assigned subject headings in
which the use of this subdivision is authorized
are “Day care centers $z United States $x
States” and “Representative government and
representation $z United States $x States.”

The sixth recommendation of the LC Sub-
ject Subdivisions Conference addresses sim-
plification of the LCSH subdivision system.*!
The topical subdivisions in this category are
candidates for simplification. For example,
they could be consolidated in the general
free-floating list, and overly fine distinctions
regarding use could be eliminated. Until LC
undertakes a simplification project, online
systems could report such subdivisions to
human intermediaries who would have to
handle each one on an individual, case-by-
case basis.

Unauthorized Topical Subdivisions

Of the topical subdivisions appended to head-
ings for topical subjects, 12.5% are unautho-
rized (see table 2). Table 3 lists categories of
unauthorized subdivisions.

The majority (56.9%) of unauthorized sub-
divisions are obsolete subdivisions, e.g., “$x
Addresses, essays, lectures,” “$x Yearbooks,”
that L.C canceled in recent years. The avail-
ability of subdivision authority records for ob-
solete subdivisions would assist systems staff
who are working with a file of cataloging rec-
ords created over a long period of time to
identify and delete such subdivisions. In the
sample, a handful of obsolete subdivisions
contain errors, such as transposed letters or
additional words, that would have to be cor-
rected before subdivision authority records
could detect and delete them. One-eighth of
unauthorized subdivisions are made-up
terms, for example, $x Auditing and i::sec-
tion, $x Book lists, $x Collections, $x Produc-
tion management, $x Recordings, $x Securi-
ties, $x (Selections : Extracts, etc.), and $x
Theses.

Another eighth of unauthorized subdivi-
sions are unauthorized with the particular
main headings to which they are appended
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Table 3. Unauthorized Topical Subdivisions

Notes No. %
Obsolete words or phrases 161 56.9
Made-up terms 36 12.7
Unauthorized according to

scope notes in SCM:SH

memoranda 36 12.7

Unauthorized use of topical
subdivisions 13 46

Variant form of a subdivision
that would be authorized
with a particular main

heading 9 3.2
Other unauthorized

subdivisions 28 9.9
Total 283 100.0

because they are out of scope. To make this
decision, a human intermediary has to read
the SCM:SH scope note for the subdivision
and evaluate the use of the particular subdivi-
sion in the context of the entire string. An
example is “Historic sites $x Preservation.”
The topical subdivision in this subject heading
is unauthorized because the scope note in the
general list (H1095) instructs catalogers to
use the topical subdivision “$x Preservation”
under “types of perishable products, includ-
ing food. drugs, textiles, etc.” The unautho
rized headings placed in this category requirc
a careful rea(]ing and evaluation of scope notes
in the general free-floating list (H1095).
Unauthorized use of topical subdivisions
accounts for 4.6% of unauthorized subdivi-
sions. An example is the assigned subject
heading “Thunder $z Oklahoma $x Rites and
ceremonies.” The topical subdivision “$x
Rites and ceremonies” is authorized for use
under Ethnic groups (H1103); however,
“Thunder” is not an ethnic group. Online sys-
tems could detect automatically subdivisions
placed in this category using these data in
authority records: (1) main heading records
with coding as to the SCM:SH subdivision lists
that are appropriate for use with them, and (2)
subdivision records with coding as to the
SCM:SH lists from which they are derived.
Systems could not, however, read scope notes
and footnotes to make subtle distinctions
about the use of subdivisions with restrictions.
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Less than a dozen subdivisions look like made-
up terms but they are variant forms of topical
subdivisions. For example, the unauthorized
subdivision “$x Accounts” is a variant form of
the topical subdivision “$x Accounting” from
the general free-floating list.

Nine separate categories have been col-
lapsed into the “Other unauthorized subdivi-
sions” category in table 3. This one category
accounts for nearly one tenth of unauthorized
subdivisions. A description of the subcategor-
ies making up this category is interesting.
Some subdivisions are unauthorized for use as
subdivisions but they are authorized for use as
main headings. A few unauthorized subdivi-
sions are composed of words and phrases from
authorized main headings.

Some unauthorized subdivisions that are
words or dphmses that are part of main head-
ings could be detected automatically using the
existing file of subject authority records.
When no authority record exists for the main
heading, systems could look for the combina-
tion of main heading and first-listed topical
subdivision without the presence of the
subfield code. For example, the system
encounters the main heading subdivision
combination “Prison $x Furloughs.” No machine-
readable record exists for the main heading
“Prison,” so the system composes the main
heading “Prison furloughs.” The system vali-
dates the newly composed heading with the
authority record for the main heading “Prison
furloughs.”

A few unauthorized subdivisions occur in
subdivided headings with an authorized main

Table 4. Erroneous Topical Subdivisions

Type of Error No. %
Main heading and subdivision

make up a see reference 21 27.2
Addition/omission of one

character 16 20.8
Incorrect subfield code 15 19.5
Abbreviation error 8 10.4
Punctuation error 6 78
Substitution/transposition error 6 78
See reference SCM:SH 3 39
Spelling error 2 2.6
Total 77 1000
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heading. Automatic detection and correction
of these unauthorized subdivisions would be
facilitated by the availability of machine-read-
able subdivision records. For example, the
system encounters the main heading subdivi-
sion combination “Glass $x Optical.” An au-
thority record exists for the main heading
“Glass,” but not for the topical subdivision “$x
Optical.” The system composes the main
heading “Glass optical” which is validated with
the normalized form of the authorized head-
ing “Glass, Optical.” Other unauthorized sub-
divisions are split see references in SCM:SH,
corporate names, exact multiple subdivision
(including sample terms and brackets), and
see references from LCSH or SCM:SH free-
floating lists.

Erroneous Topical Subdivisions

Michigan staff categorized erroneous subdivi-
sions prior to further analysis of the 0.1%
sample. Of topical subdivisions appended to
hea(s)ings for topical subjects, 3.2% have one
error and 0.2% have two errors. Table 4 lists
errors occurring in topical subdivisions.

The largest category of errors is for main
heading subdivision combinations that make up
a see reference (27.2% of errors). These see
references could be replaced with authorized
headings using the see references in LCSH-
mr. The availability of machine-readable
records for subdivisions would make it possi-
ble for online systems to detect and correct
incorrect subfield codes (19.5% of errors) and
punctuation errors (7.8% of errors), and to
replace occurrences of see references for sub-
divisions with authorized subdivisions (3.9%
of errors).

Remaining error categories describe typo-
graphical errors and account for 41.6% of
errors. Errors in these categories would have
to be corrected with the aid of a human inter-
mediary in view of difficulties researchers
have encountered using automatic spelling
detection or correction algorithms.?*> For ex-
ample, correction of the main heading
“Fusoin” requires a human intermediary to
determine which heading, “Fusain” or
“Fusoin,” is appropriate to assign to particular
bibliographic record at hand.

Although only two subdivisions contain
more than one error, they would be difficult
to detect automatically. For example, the sub-
division “$y Early works tp 1800 contains a
subfield coding error and substitution error.
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The existence of the latter would make it
difficult for the system to detect the former.

MACHINE-READABLE AUTHORITY
RECORDS FOR SUBDIVISIONS

Existing authority records in LCSH-mr assist
catalogers in the assignment and validation of
unsubdivided subject headings; however, the
majority of assigned subject headings in bib-
liographic databases are subdivided. To assist
in the assignment and validation of subdivided
headings, catalogers need machine-readable
authority records for subdivisions. This sec-
tion enumerates and discusses recommenda-
tions regarding the content of such records.

1. Machine-readable authority records
for topical subdivisions must include a des-
ignation that specifies the particular SCM:SH
list(s) in which the subdivision resides.
SCM:SH contributes topical subdivisions to
assigned subject headings governed by pat-
tern lists (H1145.5-H1200) or by lists of
free-floating subdivisions (H1095-H1140).
For example, the subdivision “$x Uniforms”
resides on the SCM:SH free-floating list for
Classes of persons (H1100), and on the pat-
tern lists for Military Services (H1159) and
Sports (H1188.5). The subdivision authority
record for “$x Uniforms” would contain des-
ignations for the free-floating (H1100) and
pattern (H1159 and H1188.5) lists to facili-
tate automatic validation.

2. Machine-readable LCSH records
must be enhanced with a designation that
specifies the particular SCM:SH list(s) that
are authorized for use with the subject head-
ing in the established heading field. For ex-
ample, the topical subject “Basketball” is
§overned by the pattern list of subdivisions

or Sports (H1188.5). Thus, the authority
record for the topical subject “650 Bas-
ketball” would contain the designation
H1188.5 to indicate that catalogers may add
subdivisions from the Sports pattern.

Catalogers can use LCSH-mr to “cut and
paste” the topical subject heading “Basketball”
into the assigned subject heading they are cre-
atigg Systems can be programmed to make
subdivisions from the general list (H1095)
and from the Sports pattern (H1188.5) avail-
able to catalogers. (If geographic subdivision
is authorized for use with this main headin
systems can also prompt catalogers to add
geographic subdivisions to the assigned sub-
ject heading they are constructing.)
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A different approach would allow catalog-
ers to append subdivisions from any SCM:SH
list to tﬁe assigned subject heading they are
constructing. After they finish the heading,
online systems would automatically validate
the individual elements of the string and the
entire subdivided heading and, if needed, ask
catalogers for assistance. For example, if
LCSH-mr and subdivision records were en-
hanced with SCM:SH designations, it would
be possible for online systems to validate au-
tomatically the heading-topical subdivision
combination “650 Basketball $x Uniforms”
without catalogers’ assistance, because the au-
thority records would contain the same desig-
nation, i.e., H1188.5.

3. LCSH-mr records for subdivided
headings also require designations that spec-
ify the particular SCM:SH list(s) that cata-
logers may use. Some heading subdivision
combinations transform the string into a
heading governed by subdivisions from dif-
ferent patterns or lists than the main head-
ing alone—for example, “Condominiums $x
Law and legislation.” Systems would be able
to detect subdivisions added to subject head-
ing strings that are derived from unautho-
rized lists. They would not, however, be able
to detect nonsensical subdivided headings
because they cannot read or interpret the
meaning of subject headings.

4. Subdivisions on SCM:SH pattern and
free-floating lists require review to deter-
mine whether their use in subject heading
strings changes the meaning of strings, and
thus, authorizes the use of subdivisions from
a different pattern or free-floating list. Re-
viewing subdivisions on SCM:SH pattern
and free-floating lists to determine whether
their use in subject heading strings changes
the meaning of strings, and thus authorizes
the use of subdivisions from a different pat-
tern or free-floating list, will not be an easy
task. Reviewers will have to scrutinize some
subdivisions in the context of subdivided
headings to determine if they change mean-
ing. However, some subdivisions such as
those naming classes of persons, e.g., “$x
Parachute troops,” “$x Patients,” or “$x Pat-
ternmakers,” and those naming actual pat-
terns themselves, e.g., “$x Colonies,” “$x
Diseases,” and “Languages,” are easy to spot
in the alghabetical list of free-floating subdi-
visions.

5. Adding SCM:SH scope notes, foot-
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notes, and see references would improve ma-
chine-readable subdivision records. The
presence of scope notes and footnotes in
machine-readable authority records for sub-
divisions could reduce unauthorized uses of
subdivisions, because these notes would be
available to catalogers on the authority rec-
ords from which they “cut” subdivisions to
“paste” into the assigned subject heading
they are creating. Of unauthorized topical
subdivisions, 12.7% are used with hea(rings
for topical subjects that are out of scope
(table 3). In the future, fewer scope notes
and footnotes associated with subdivisions
may be used in view of the sixth recommen-
dation of the Library of Congress Subject
Subdivisions Conference that calls for re-
duction of overly fine distinctions in the use
of subdivisions. The decision to use a subdi-
vision with a particular heading may become
increasingly dependent on the cataloger’s
good judgment, rather than on specific rules,
instructions, and notes in SCM:SH memo-
randa and in machine-readable authority re-
cords. Few unauthorized subdivisions are
see references, but the availability of see ref-
erences in authority records for subdivisions
would enable systems to substitute automat-
ically the authorized subdivision in place of
the see reference.

6. Subdivisions discussed exclusively in
SCM:SH memoranda should be integrated
into the general free-floating list accompa-
nied by scope notes restricting use. The re-
searchers encountered few occurrences of
subdivisions that are governed by instruc-
tions in SCM:SH memoranda. Online sys-
tems can be programmed to handle these
tyﬁes of subdivisions much as they handle
subdivided subject headings bearing subdi-
visions from different pattern or free-float-
ing lists. (This assumes that the recom-
mended coding for pattern and free-floating
lists is added to authority records for LCSH-
mr and subject subdivisions.) When a special
subdivision appears in a heading, the system
could alert the catalogers, who could then
review the heading to determine whether
the main heading-subdivision combination
is authorized or needs to be changed.

The sixth recommendation of the Library
of Congress Subject Subdivisions Conference
urges LC to simplify the LCSH subject subdi-
visions system. If L.C addresses the two areas
of simplification given in the recommenda-
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tion, i.e., reduction of overly fine distinctions
and consolidation of lists, the number of sub-
divisions whose use is restricted by instruc-
tions in SCM:SH could be considerably re-
duced if not eliminated altogether. For
example, the topical subdivision “$x Religious
aspects” could be mainstreamed into the gen-
eral list (H1095) with a note authorizing use
under nonreligious topics that are addressed
from a religious viewpoint.

7. Catalogers need machine-readable
records for obsolete and canceled subdivi-
sions to facilitate their deletion from older
cataloging records. 1f library staff are work-
ing with an old file of cataloging records,
they can expect occurrences of obsolete and
canceled subdivisions, e.g., “$x Addresses,
essays, lectures” and “Yearbooks.” Cross-ref-
erences should be made for errors that occur
frequently with obsolete subdivisions, e.g., in-
correct subfield codes or transposed letters.

DISCUSSION

The data and analyses in this paper
demonstrate the potential of online systems to
assist in the assignment and validation of sub-
ject headings. To ensure the precision of sys-
tem validation, the LCSH-mr records must
contain a designation that specifies the partic-
ular SCM:SH list(s) that catalogers may use
with the subject in the established heading
field. Machine-readable authority records for
subdivisions must also contain a designation
that identifies the particular SCM:SH lists
from which they are derived. Such designa-
tions would enable online systems to deter-
mine automatically that the topical subdivi-
sions appended to the main heading are
authorized for use.

In the absence of the recommended des-
ignations, automatic validation would require
authority records for every possible combina-
tion of heading and topical subdivision. Cre-
ating all possible combinations would be a
time-consuming and expensive manual effort.
For example, the free-floating list for Classes
of persons (H1100) contains about 180 subdi-
visions.>! LCSH-mr contains about 146,500
authority records for topical subjects.” The
number of Classes of persons headings is es-
timated to be 11,500 (7.8% of topical subjects;
see table 1). All 11,500 main headings for
classes of persons headings can be appended
by the 180 subdivisions from this list. Thus, a
total of 2.07 million subject authority records



The Need for Machine-Readable Authority Records  /

would be required to document all possible
combinations of classes of persons headings
and subdivisions from the free-floating list for
Classes of persons (H1100).

This number is just the tip of the iceberg
with respect to creating authority records for
every unique heading-subdivision combina-
tion. SCM:SH contains a half dozen free-float-
ing lists (H1095-H1140) and nearly three
dozen pattern lists (H1145.5-H1200). It
would probably be quicker to single out
LCSH headings governed by SCM:SH free-
floating or pattern lists, create minimal-level
authority records for subdivisions from each
list, and employ a computer program to gen-
erate all possible combinations. Some combi-
nations would not make much sense, e.g.,
“651 Great Britain $x History $y Wars of the
Roses, 1455 -1485 $x Tank warfare” or “650
Toes $x Left ventricle.” However, automatic
generation of all possible combinations would
be much faster than waiting for LC (orany library
orgroup of libraries) to constructauthority records
manually for use in automatic validation.

The library community’s interest in a file
of unique heading subdivision combinations
is manifest in the second recommendation of
the LC Subject Subdivisions Conference,
which describes the creation of a “national
authority file” of “authority records for topical
headings and for topical heading t(:ﬁical sub-
division(s) combinations” and “headings con-
taining subdivisions governed by pattern and
free-floating lists.”* Before the library com-

Drabenstott 103

munity embarks on ambitious projects to cre-
ate such a file, it should consider the alterna-
tive approach using machine-readable files of
subdivision records.

SUMMARY

The usefulness of the existing file of subject
authority records is limited because it con-
tains mostly unsubdivided headings. In a bib-
liographic file, most subject headings are sub-
divided.

This paper bases recommendations for
machine-readable authority records on a
study of subdivided subject headings in a large
bibliographic database. It calls for a new ma-
chine-readable file of authority records for
topical subdivisions and suggests enhance-
ments to the existing subject authority file to
enable online systems to assist in subject
heading formulation and to verify, with lim-
ited assistance by human intermediaries, the
individual components of subdivided head-
ings. The paper also makes recommendations
regarding the content of the new and existing
files of authority records.

Implementing the recommendations
would allow effective systems designs for in-
corporating machine-readable subdivision rec-
ords in online systems for formulating and
validating assigned subject headings. Library
staff and patron users will ultimately benefit
from such records because fewer errors and
unauthorized headings will occur in catalog
access points.
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Nonroman Scripts in the
Bibliographic Environment

Joan M. Aliprand

The representation of nonroman scripts in Latin characters causes information
to be (;istnrlwl in various ways. USMARC now provides for “alternate graphic
representation,” so that text in the authentic script(s) may be included in
bibliographic records. As more library systems with nonroman capability are
developed, conformance to standards for the encoding of nonroman data be-
comes more critical. The development of a single global character set standard
is a significant change that must be accommodated in USMARC.

In Rule 1.0E, AACR2 mandates that the bib-
liographic description be written in the same
scrirt as the source of information “if practi-
cable.” For more than a decade, machine-
readable cataloging and bibliographic tran-
scription in a nonroman script were mutlmll_v
excllusi\'e. During this period, the only way to
represent nonroman data in machine-reada-
ble form was by transcription into Latin let-
ters (romanization). The first part of this
paper criticizes romanization as information
distortion.

The USMARC Format for Bibliographic
Data was modified to accommodate nonro-
man scripts in 1984.% The previous Septem-
ber. a Chinese/Japanese/Korean (CJK) capa-
bility had been added to the Research
Libraries Information Network (RLIN) svs-
tem.? The USMARC modifications are out-
lined in the second part of this paper. since not
all readers will be familiar with them. The
remainder of this paper describes efforts to
develop a universal character set, and its po-
tential effect on USMARC.

ROMANIZATION AS INFORMATION
DISTORTION

Currently, most local systems are limited to
Latin script; romanization is necessary if the
automated catalog is to be a comprehensive
representation of the librarv’s holdings. The

practice of romanization has two causes: the
lack of the proper typographical facilities and
the concept of the “universal” catalog, “the
catalog in which all items in the collection are
entered in a single alphabet from A to Z,
regardless of language. regardless of form,
regardless of subject. The American ideal.™

The deficiencies of romanization from the
point of view of the reader have been docu-
mented.> However, many nonspecialist li-
brarians are unaware of the deficiencies and
still regard romanization as adequate for ac-
cess. Language experts reject this view; they
persuaded the Library of Congress (LC) to
continue to provide original script catalog-
ing on cards for material in the so-called
JACKPHY languages: Japanese, Arabic, Chi-
nese, Korean, Persian (Farsi), Hebrew, and
Yiddish.

Not only does romanization impede ac-
cess, it distorts the presentation of informa-
tion in a number of ways. The presentation of
the text is unnatural. Distinctions present in
the original language mav be lost. or distinc-
tions not present in the original script may be
artificially created. Different transliteration
schemes are used in different countries or
contexts. Finally, the normalization used in
automated indexing and searching, when ap-
plied to romanized text, introduces another
laver of distortion.

Joan M. Aliprand is a programmer/analyst with The Research Libraries Group. Inc.. Mountain View,
California. This paper represents the authors own views and not necessarily those of RLC.
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Unnatural Presentation

Romanization is the presentation of language
text in unfamiliar letters. Readers of a lan-
guage may, in time, become used to a partic-
ular romanization scheme, and be able to read
their language even when itis written in Latin
letters. In the People’s Republic of China,
pinyin, the national standard for the roman-
ization of Chinese, has a number of applica-
tions: it is used to show the pronunciation of
ideographs (in which Chinese is normally
written), and it underlies a system of finger-
spelling for the blind.

A reader faced with text rendered in an
unfamiliar way may find it incomprehensible.
This can be illustrated by the case of alterna-
tive romanization methods. Hebraica bibliog-
raphers in the United States have become
used to reading Hebrew written in Library of
Congress romanization (which includes the
vowels that are usually omitted in Hebrew
orthography). An alternative romanization
scheme for Hebrew is the American National
Standards Institute (ANSI) reversible roman-
ization (which was used in the production of
the New York Public Library’s Dictionary
Catalog) (see figure 1).% The author has been
told by more than one specialist in Hebraica
that ANSI reversible romanization is “unread-
able,” despite the fact that it is closer to the
original text, being a simple substitution (usu-
ally one to one) of Latin letters for Hebrew
letters. However, Malinconico reported, “A
reader familiar with a language written in He-
brew script, after a short time for familiariza-
tion with the correspondences [of the letters],
can read text represented in ANSI transcrip-
tion with practically no impediment.™

The perplexity experienced by these li-
brarians when faced with the unfamiliar, re-
versibly romanized Hebrew is similar to the
reaction of a reader presented with a roman-
ized catalog entry for a work written in a
language that he knows. The catalog provides

T3 1AN%30 awatuon
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neither a key to the romanization methodology
nor a clue to the pronunciation of any ac-
cented Latin letters in the romanization.

For example, Chinese [;e()ple may be ac-
customed to Chinese rendered with pinyin,
but may be confounded by catalog entries for
Chinese books romanized according to the
Wade-Giles method used by American librar-
ies. The difficulty that Chinese people have
interpreting Wade-Giles romanization may be
partly due to the fact that the pronunciation
of the Wade-Giles markings is not self-evi-
dent. When a reader does not know how a
diacritical mark affects pronunciation, the di-
acritical mark is useless. Watts, writing before
the advent of pinyin, said, “For Mandarin one
is almost compelied by general usage to adopt
the Wade-Giles romanization, for which I
have appended a table of pronunciation . . .,
since it has so little relation to the actual
sounds.”'"

The problem is not limited to Chinese.
Persian (Farsi) is written in Arabic script. The
Library of Congress’ romanization tables for
the language reflect the Arabic pronunciation
of consonants. As a result, romanized Persian
has little resemblance to the source lan-
guage.'' When Spurrier demonstrated RLIN
searching at the Kuwait Institute of Scientific
Research in March 1990, the romanized Ara-
bic in bibliographic records did not convey
information to readers of Arabic.'> Roman-
ized Arabic also includes nonalphabetic
marks: special characters for the letters ayn
and alif, and diacritical dots.

Loss of Distinctions

Chinese is an example of a language where
distinctions in the original script are lost when
text is romanized. Chinese contains a consid-
erable number of homophones, and the dif-
ferences between characters with the same
sound cannot be maintained in a romanization
scheme based on the rendering of pronuncia-
tion. For example, the Chinese words mean-

Inverted Hebrew
Reversible romanization

Darki ba-mamlakhah ha-shevi‘it LC romanization

Figure 1. ANSI Reversible Romanization for Hebrew. The illustration shows a phrase written in Latin
letters according to ANSI reversible romanization and LC romanization, repectively. (The Hebrew text is
written left to right, that is, backwards, to make comparison easicr.)



Nonroman Scripts in the Bibliographic Environment  /

ing “king” and “die” sound exactly the same,
but they are written with completely different
characters. Since both pinyin and Wade-Giles
romanize on the basis of pronunciation, the
distinction in the original text cannot be main-
tained in romanization; both characters in this
example are represented by a single Latin letter
sequence (“wéing” in pinyin romanization).'3

Differences in sound are shown by differ-
ent spellings, augmented with tone marks.
Both the pinvin and the Wade-Giles systems
reflect Mandarin Chinese pronunciation, and
both include mechanisms to indicate its tones:
pinyin uses accent marks, and Wade-Giles
usually has superscript numbers. For exam-
ple, when tone marks are used, “wang,” the
romanization of the character that means “ab-
surd,” is quite distinct from “wing,” which
represents either “king” or “die.” The distin-
guishing tone marks are not used in catalog-
ing, thus increasing the number of identical
spellings for romanized Chinese (and creating
false drops in retrieval).

Pinvin provides for a greater number of
discrete letter combinations than the Wade-
Giles system; the latter makes some distinc-
tions by applving diacritical marks to other-
wise identical spellings. For example, the
words ping and p'ing (distinguished only by
the aspirate) are spelled as bing and ping in
pinyin. The 404 discrete letter combinations
of pinyin correspond to only 330 Wade-Giles
S{:ellings when diacritical marks and special
characters are ignored.

Despite the widespread use of pinyin ro-
manization, American libraries still use the
Wade-Giles system to romanize Chinese; one
reason is the lack of standard rules for word
division in pinvin. Under Wade-Giles roman-
ization, the amalgamation of discrete Chinese
characters has three causes: the unavoidable
problem of identical pronunciation, the delib-
erate omission of distinguishing tone marks,
and the deliberate dropping of diacritical
marks in indexing and searching (which is
discussed in more detail below).

Failure to maintain distinctions when text
is romanized is not limited to Chinese. Variant
orthography is a longstanding feature of the
Hebrew language; Yiddish orthography was
not standardized until 1936. The Library of
Congress romanization obscures some ortho-
g'afhic features of original Hebrew or Yid-

ish text; in particular, different orthographies
may be unified. Weinberg has described in
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some detail the issues associated with the
transliteration of variant Hebrew and Yiddish
orthography."* When languages usually writ-
ten without vowels (such as Hebrew and Ara-
bic) are romanized, vowels are always sup-
plied; thus, the orthography of the original
text is not represented (and it may sometimes
be significant). The presence of aberrant let-
ter forms in Soviet Yiddish orthography can-
not be shown when the Yiddish is romanized
with the LC table for Yiddish; however, some
LC romanization tables for languages written
in Arabic script do make provision for the mark-
ing of abnormal positional forms of letters.

Additional Distinctions

Distinctions not present in the original writ-
ten text may be introduced by romanization.
Wellisch gives the example of the same Cyril-
lic script word that is rendered as tsentral
(with the Library of Congress romanization
table for Russian) and central (with the table
for Serbian).'> The same Hebrew word may
be rendered differently when used in a Yid-
dish context. Many other examples can be
cited: the same East Asian ideograph will be
rendered differently by the Wade-Giles (Chi-
nese), modified Hepburn (Japanese), or
McCune-Reischauer (Korean) romanization
systems sanctioned by the Library of Con-
gress. For example, figure 2 shows three titles
that begin with the same two ideographs,
which are romanized as han tzu (Chinese),
kanji (Japanese), and hancha (Korean). Only
when the ideographs are read according to a
particular pronunciation are the differences
apparent.

Proliferation of Transcription Schemes

The difficulties for readers are compounded
because various transliteration methodolo-
gies have been developed by various authori-
ties for the same language and script. Hamdy
examined five systems for the transliteration
of the Arabic alphabet, and found that only
thirteen of the twenty-eight letters were ren-
dered the same way in all systems.'6

The romanization tables of the Library of
Congress have been approved by the Ameri-
can Library Association and the National In-
formation Standards Organization (NISO) as
standards for bibliographic transcription.'?
The tables are also used to create an AACR2
heading when there is no well-known English
form of a name; when a well-known English
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Figure 2. The Character for Character.

form does exist, it is quite possibly in a differ-
ent romanization scheme!

Although the Library of Congress tables
are widely used in the English-speaking
world, they are not used universally. Librari-
ans in other linguistic environments may pre-
fer other romanization systems; for example,
the transliteration standards developed by the
International Organization for Standardiza-
tion (ISO).

This Babel of competing transliterations,
which impedes the sharing of catalogin
data, occurs not only in the library world.
The scholarly exchange of information is
likewise impeded by the use of different
transliteration systems, and the reference li-
brarian must cope with all of them—translit-
eration systems used by libraries (the preserv-
ers of information) and different systems used
by the originators of information.

Effect of Normalization

The last factor related to the defects of roman-
ization is due to the organization of the cata-
log. In both the online catalog and its card
catalog predecessor, diacritical distinctions
(that have been deliberately included in the
romanized text to show significant differ-
ences) are considered unimportant for re-

Hongdo ch”ons™ o ;
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trieval, and so are usually ignored. The Tech-
nical Standards for Library Automation Com-
mittee (TESLA) survey on the indexing of
OPAC:s included questions on two diacritical
marks and two letter/diacritic combinations,
but did not ask about diacritical marks or
special characters important to romaniza-
tion.'s For example, there was no tiluestion on
the romanized representations of the Hebrew
and Arabic letters ayn and alif (the former is
also used to transcribe the aspiration mark of
Wade-Giles romanization). The survey found
that diacritical marks are often dropped; the
letter/diacritic combinations are either
dropped outright or are converted to unac-
cented letters.

Most of LC’s romanization schemes use
both diacritical marks and special characters
(for example, the romanized ayn). Normaliza-
tion such as that documented in the TESLA
survey has the following effect on retrieval via
romanized access points: when two words
differ only in diacritical marks and/or special
characters, they cannot be distinguished. But
this problem is not confined to romanized
text: it also applies to accented languages writ-
ten in Latin script. In their paper on bilingual
(French/English) subject access, Rolland-
Thomas and Mercure say. “Lack of accents in



Nonroman Scripts in the Bibliographic Environment ~ /

Aliprand 109

:$bHsin hua shu

*bfi WIS £ @ HIT BT K17 ,+cl1982.

China)

066 $c81l

100 10 #6880-0ltaShen, Wei-pin.

880 10 $6100-01/$1%ajk WE.

245 10 #6880-02¢aHung Jen-kan /#cShen Wei-pin chu.

880 10 #6245-02/s$l1sait {—H /+cthk ME #&.

250 $6880-03#aTi 1 pan.

880 +6250-03/91+al 1R .

260 O $6880-04¢aShang-hai :sbShang-hai jen min ch‘u pan she
tien Shang-hai fa hsing so fa hsing, #c1982.

880 0  $6260-04/%l*at @ :+bl B/ ARME #

300 2al36 p., (1] leaf of plates :+bill. ;scl9 cm.

490 1 $6880-05¢aChung-kuo chinetai shih ts‘ungeshu

880 1 $6490-05/s1sath @ ¥t %= W®

504 talncludes bibliographical references.

600 10 #6880-06¢aHung, Jen-kan,+dl1822-1864.

8B0 14 $6600-06/$1%ait = ¥ ,+d1822-1864.

651 0 #aChinasxHistorys¢yTaiping Rebellion, 1850-1864.

650 O #aRevolutionistst#zChinas#xBiography.

830 O #6880-07taChung-kuo chinetai shih ts‘ungeshu (Shanghai,

880 0 #6830-07/¢lsath@ Fit % W® (Shanghai, China)

Figure 3. Record Containing Alternate Graphic Representation.

a keyword search could yield unwanted
noise.”'® The fundamental rule of normalizing
to ASCII ensures maximum retrieval, but can
bring up unwanted matches. Perhaps OPACs
should have an optional feature to eliminate
unwanted matches of this sort by filtering the
retrieval result to eliminate records that do
not have the diacritical marks and special
characters included in the search statement.

NONROMAN DATA IN USMARC

The factors described above show why origi-
nal script access is far preferable for the
reader of a foreign language, particularly
when the language is written in a nonroman
script. The first implementation of nonroman
scripts in automated library systems was over-
seas: the Israeli ALEPH system with Hebrew
and Latin scripts was introduced in 1981%%
Cyrillic and Arabic have since been added to
it?' The MINISIS library system has been
Arabized, and completion of the adaptation of
DOBIS/LIBIS for use in an Arabic environ-
ment was expected in 1990.2

The addition of nonroman scripts to
USMARC had been considered as early as
1976, but no modifications to USMARC
were required until nonroman data became a

reality with the implementation of East Asian
scripts on RLIN in 1983. Subsequent Ameri-
can implementations of nonroman scripts
have been East Asian scripts on OCLC in
1986,2* and on RLIN, Cyrillic in 1986, He-
brew in 1988,2% and Arabic in 1991.26 Figure
3 shows a record that contains alternate
graphic representation (Chinese characters).

General Principles

Despite the diversity of scripts that now can
be included in USMARC bibliographic re-
cords, the underlying design is constant, and
is used in the USMARC Format forAuthoritZy
Data as well as in the bibliographic format.*”
The design has three significant parts:

1. Identification of the character sets pres-
ent in the record;

2. Linked representations, in translitera-
tion and in the original script; and

3. Allowable mixing of roman and nonro-
man scripts (one or more) in a single data
element.

The identification of character sets and the
mixing of scripts is based upon a standard meth-
odology for character set extension, ISO 2022
(the comparable American national standard is
ANSI X3.41)2 Under this methodology, a
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character set is identified and announced by
an escape sequence (so called because it be-
gins with the character escape, ASCII hex
1B). The mixing of scripts in the same record
element is possible because each run of a
particular script is unequivocally identified by
the escape sequence that precedes it.

USMARC identifies each character set
with a three-byte escape sequence. The initial
character is escape; the intermediate charac-
ter indicates whether the character set is sin-
gle byte or multibvte; the final character
identifies the character set itself. The Euro-
pean Computer Manufacturers’ Association
(ECMA) maintains a registry of character sets
and assigns escape sequence codes for them.
Privately defined sets may also be established
by agreement hetween cooperating parties;
ISO 2022 specifies escape sequences for such
character sets. (The use of privatelv defined
character sets in bibliographic records will be
discussed below.)

Latin script is the default script for
USMARC: the ASCII and ANSEL character
sets are not identified in the record.33! (The
upper range of the eight-hit USMARC Latin
character set is actually a subset of the stan-
dard ANSEL character set: Proposal 92-6,
which was discussed by MARBI at its January
1992 meeting. addresses addition of the miss-
ing characters.3?) Only nonroman scripts that
are present in the record are explicitly identi-
fied, within the 066 field, “Character sets
present.” Each nonroman character set is
identified in an occurrence of subfield ¢; the
subfield contains the intermediate and final
character of the escape sequence for the char-
acter set. The presence of the 066 field shows
that there is nonroman data in the USMARC
record. The character sets that have been
used to transcribe the nonroman data in the
record are identified in the occurrences of
subfield ¢ in the 066 field.

The nonroman data themselves are carried
in multiple occurrences of the 880 field, “Al-
ternate graphic representation.” The func-
tion of each 880 field is shown by a linking tag.
In most cases, a nonroman field (or alternate
graphic representation) matches a romanized
field in the record, but USMARC does sup-
port alternate graphic representation without
requiring a corresponding romanization.

The information that explicitly links two
fields is carried in subfield 6, defined for the
880 field and for any field in the range 0XX-
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8XX that may have an alternate graphic rep-
resentation. The linkage information in sub-
field 6 belonging to one field consists of the
tag of the other field and an arbitrarily as-
signed occurrence number (to distinguish this
field pair from other pairs with the same tag
combination). When the record does not con-
tain a romanized field to which an alternate
graphic representation can be linked, subfield
6 of the 880 field contains the tag of a hypo-
thetical romanized field and the occurrence
number 00. For example, if a library chooses
not to include the romanized equivalent of a
note itemizing the contents of a Chinese-lan-
guage publication, the 880 field holding the
transcription of the contents information
would be “linked” to a nonexistent field, the
romanized contents note that could have been
made, but was not.

Currently Supported
Nonroman Scripts

Nonroman character sets specified for use in
USMARC cover Hebraic, Arabic, and Cyrillic
letters; Chinese characters; Japanese kana;
and Korean hangul.® This repertoire includes
all the characters required for original script
transcription of JACKPHY language material.

USMARC specifies the use of anumber of
standard character sets: ASCII, ANSEL, the
American standard East Asian Character
Code (EACC),* a Gosudarstvennyi Komitet
SSSR Po Standartam (GOST) standard from
the former Soviet Union for the Russian al-
phabet, and the international standard for an
extended Cyrillic character set for other Slavic
languages.® The privately defined basic Ara-
bic character set is an augmented version of
an existing standard, 1SO 9036.% which is
taken from Arab Standard ASMO 449.%7

EACC, although an American national
standard, is still defined as a privately defined
character set in USMARC records. Hebrew,
basic Arabic, and extended Arabic are also
privately defined sets. The source of this pri-
vate definition lies in the use of RLIN by the
Library of Congress for nonroman cataloging.
The Research Libraries Group (RLG) im-
plemented these scripts as privately defined
character sets specific to RLIN. Registering
the character sets with ECMA might have
delayed implementation of the various
scripts.

The Library of Congress adopted the
RLIN escape sequences for USMARC, but



Nonroman Scripts in the Bibliographic Environment  /

has said it will apply for ECMA codes for
ANSEL and EACC. The USMARC Hebrew
character set and the extended Arabic char-
acters used in USMARC records have been
proposed as ISO standards (so would be reg-
istered with ECMA upon approval as interna-
tional standards). All the USMARC character
sets should probably have unequivocal
ECMA registration, since there is no guaran-
tee that a privately defined escape code will
have the same meaning in all contexts.

The USMARC format is based on ISO
2022 rules, which means that (in theory) any
ECMA-registered character set could be ex-
changed in USMARC records, without its for-
mal promulgation as a USMARC character
set by the Library of Congress. The USMARC
Specifications includes as an example® the
use of the escape sequence for the ISO Greek
bibliographic standard.? Privately defined
character sets are also permitted under ISO
2022 rules.

The addition of nonroman scripts to local
systems is occurring. Innovative Interfaces
released East Asian script support for the
INNOPAC system in June 1991.* Geac and
VTLS have contracts to develop systems with
Cyrillic capability: Geac for the Academy of
Sciences in Leningrad, and VTLS for the
Lenin Library in Moscow.*!*> Dynix has a
contract with the Santa Clara County Library
in California that includes a requirement for
East Asian scripts.*3

As long as there continues to be close
cooperation between the libraries and agen-
cies operating in the area of nonroman scripts,
privately defined character sets (and their es-
cape codes) do not present a significant prob-
lem in data exchange; the use of character set
standards that have not been authorized for
USMARC use is unlikely. The registration of
all USMARC character sets is desirable, be-
cause it will establish standard reference
codes for character sets in all multiseript bib-
liographic applications, including the ex-
change of USMARC bibliographic data inter-
nationally.

A GLOBAL CHARACTER SET

The problems of a plethora of character sets
and their unequivocal identification are not
unique to libraries. All multiscript applica-
tions have this problem. It is also inefficient
to build software for discrete language or
script contexts. Recognition of the problems
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of multiple character sets shows the need for
asingle global character set. Over the last few
years, there have been two efforts directed
towards the definition of a comprehensive
character set to encode the principal writing
systems of the world: Unicode, a project based
in California, and 10646, a standards activity
of Joint Technical Committee 1 of the ISO
and the International Electrotechnical
Commission.*

RLG has participated in both develop-
ments. Since 1989, RLG has been a member
of the ANSI X3L2 subcommittee, the United
States Technical Advisory Group (TAG) to the
Joint Technical Committee 1/Subcommittee
2 (JTC1/SC2), which is res[}),onsible for the
development of 10646. Each national stan-
dards body has a group designated as the
national focal point for review of the various
stages of 10646: the U.S. focus is the ANSI
subcommittee X31.2, and the Canadian focus is
Standards Council of Canada, Subcommittee 2.

RLG is a foundingmember of the Unicode
Consortium, the nonprofit organization es-
tablished (under the name Unicode, Inc.) to
develop and promote Unicode, a sixteen-bit
character-encoding standard.® Since 1989,
the author, with two colleagues at the RLG,
has contributed a bibliographic perspective to
the deliberations of the Unicode Technical
Committee and its informal predecessor, the
Unicode Working Group.

Unicode

Work on Unicode began in 1988, when ex-
perts at Apple Computer Corp. and Xerox
Inc. envisioned a multiscript character set
with the simplicity and power of ASCII,
an ASCII “stretched to 16 bits to encom-
pass the characters of all the worlds living
languages.™ 6

A fixed width of sixteen bits provides for a
universe of more than 65,000 unique codes
and extends the benefits of ASCII to a multi-
script environment. The Unicode standard’s
other fundamental principle is that it encodes
characters, not higher-level (and far more nu-
merous) “textual elements,” presentation
forms, glyphs, and typographical distinctions.
(These higher-level visualizations of charac-
ters may be encoded in other standards, for
example, the AFII glyph registry.) Figure 4
shows the distribution of characters within the
Unicode codespace; each square on this grid
contains 256 code points.



112 Information Technology and Libraries /  June 1992
0 4 5(6171|8|9|A|B|C|D

B S

1 =

o [

3

4

5

6

7

8 -

o B X

A

B

C

D

B

B N

General scripts

[5] symbols

MM cJK auxitiary

Unified Han ideographs

% Private use

[ Compatibility & special uses

[] Unassigned

Figure 4. Distribution of Characters within Unicode Codespace.

The Unicode standard incorporates man
coding concepts familiar to librarians, includ-
ing nonspacing characters (e.g., diacritical
marks) and Han unification. Some combina-
tions of letters and diacritical marks are also

encoded, for compatibility with other character
set standards. (Readers may be familiar with
Microsofts “ANSI standard” character set for
Windows, " which is based upon such astandard,
International Standard 1SO 8859-1, Latin1.*%)
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Figure 5. After Figure 1 in ISO/IEC DIS 10646-1.2.

“Han unification” is the term used to
describe a union of the ideographic charac-
ters used in writing Chinese, Japanese, and
Korean. A single ideograph often has the same
meaning in all three languages, although the
verbalization associated with it is quite differ-
ent. Han unification can be illustrated by the
two ideographs. the name of the Chinese Han
dynasty and the ideograph for “word,” that (in
combination) represent the concept “char-
acters.” The two ideographs begin each of the
titles in figure 2. The romanized title, en-
closed in parentheses, shows how the identi-
cal character pair is read in different lan-
guages: han tzu in (Mandarin) Chinese, kanji
in Japanese, and hancha in Korean.

Han unification has been an element of
library data processing since 1983, when
RLIN CJK was released. EACC (formerly

‘_ﬁ7
Plane 00 of Group 00

REACC) is a composite character set,*® en-
coding Japanese kana, Korean hangul, and the
ideographs used to write Chinese, Japanese,
and Korean. In EACC, each ideograph is en-
coded only once, not once for Chinese, again
for Japanese, and a third time for Korean. The
millions of East Asian records in RLIN and
OCLC are proof that Han unification works.
In 1990, IBM sponsored an examination of
the issues of Han unification at the University
of Toronto, under the direction of Professor
Kazuko Nakajima. This study (as yet unpub-
lished) indeg_»endently confirmed the appro-
priateness of Han unification as an approach
to the encoding of East Asian scripts.

The Unicode standard incorporates all the
characters of the USMARC character sets,
except where these character sets are in error;
for example, a number of Chinese characters,
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which were incorrectly assigned unique codes
in EACC, are encoded only once in Unicode.
Thus, perfect round-trip mapping between
USMARC and sanctioned Unicode charac-
ters is not possible, because Unicode does not
retain the inaccuracies of the USMARC char-
acter repertoire.

Unlike USMARC, the Unicode standard
specifies that nonspacing marks follow the
letter on which the marks appear. This order
is more natural for Semitic and Indic lan-
guages. The USMARC order reflects the
technological milieu at the time MARC was
developed.

Universal Character Set (UCS)

Draft International Standard (DIS) 10646,
Universal Character Set (UCS).3 was devel-
oped within the formal ISO standards-making
process: it was balloted for the first time as a
DIS in 1991, when its progression to an Inter-
national Standard was not approved. From a
library perspective. this was a fortunate event,
because DIS 10646 lacked a number of the
characters found in bibliographic character
sets, including all the nonspacing diacritical
marks. Subsequently, an ad hoc committee of
standards experts proposed the merger of
10646 and Unicode.>!

The revised UCS?* ISO DIS 10646-1.2,
incorporates the Unicode character reper-
toire with a number of additions. DIS 10646-
1.2 specifies that a character is fully encoded
in thirty-two bits (the “canonical encoding”),
but a sixteen-bit abbreviated form is permit-
ted for characters from the Basic Multilingual
Plane. The organization of the 10646
codespace is shown in figure 5. In the current
version of 10646, only character encodings for
the Basic Multilingual Plane are proposed.

Draft International Standard 10646 did
not include a repertoire of East Asian ideo-
graphs; much of DIS 10646-1.2 consists of
tables assigning codes to specific ideographs.
JTC1/SC2 appointed a Chinese/Japanese/Ko-
rean Joint Research Group (CJK JRG), to
study the encoding of ideographs and, in par-
ticular, the issue of unification. The principal
countries and regions in Asia were repre-
sented, as was the United States. The igeo-
graphic tables in DIS 10646-1.2 are the direct
result of agreements reached by the CJK JRG;
they are based on the “unified Han” character
repertoire developed by standards experts
from the People’s Republic of China and
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members of the Unicode Technical Com-
mittee.

Nonspacing Marks

The use of nonspacing marks with base letters
has been extensivelv debated during the de-
velopment of the Unicode standard and the
UCS: the alternative to nonspacing marks is
to encode every possible combination of Latin
letter with accent (including those used only
for transliteration). Hebrew and Arabic vow-
els and other marks of pronunciation were
always regarded as nonspacing marks because
of the large number of combinations possible
in these scripts. Because the character reper-
toire of the UCS has been harmonized with
that of the Unicode standard, nonspacing
marks for use with Latin script letters are now
included, as well as precomposed combina-
tions.

English speakers can accept the concept of
nonspacing marks for use with Latin letters
more readily than speakers of other languages
written in Latin script, because diacritical
marks and accents are accretions in English
and are not a fundamental part of the orthog-
raphy. In particular, the English alphabet does
not contain letters whose uniqueness depends
upon an adjacent “mark™ (which, in the con-
text of that alphabet. is as integral to the letter
as the dot over the English lowercase letters i
and j). This nonintegral view of diacritical
marks and accents is presentin USMARC, but
not because of Anglocentricity; it has a prac-
tical origin. A limited repertoire of nonspacing
marks together with the ASCII letters allows
a much larger repertoire of “marked” Latin
letters to be encoded with a single extended
ASCII (eight-bit) character set.

Because of the influence of American-de-
veloped MARC, libraries everywhere have ac-
cepted the use of nonspacing Latin script
marks; this acceptance is exemplified in inter-
national bibliographic character set ISO 5426
and the many national MARC character sets,
all of which are modeled on USMARC. 333!

Anticipating the Future

The outcome of the ISO DIS 10646-1.2 ballot
is unknown. A single global character set is
certainly preferable to two. Regardless of the
outcome, there will eventually be systems
with a greatly extended character repertoire
(and associated fonts for presentation of the
data). We must plan for the use of such
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systems in libraries, and consider how a global
character set might interact with USMARC.

A multiscript system that uses a global
character set will operate on characters six-
teen bits long. The character repertoire of the
global character set is far greater than that of
USMARC. The current standard encoding
methodology for multiscript data mixes dis-
crete character sets (which may be encoded
with a single byte of eight bits or may be
multibyte) according to the extension tech-
niques defined by ISO 2022. How can we
move from existing implementations, either
Roman-only (ANSI/ANSEL) or multiscript
ISO 2022 ones, to a global character set
system?

The introduction of a new character set
resembles the introduction of a new set of
cataloging rules. When new cataloging rules
are adopted, recataloging is most desirable,
but this is not always possible. When recata-
loging is not possible, either the catalog is
closed and a new catalog started, or there is
superimposition, with the new and old inter-
filed in the one catalog.

The cleanest method of transition to a new
encoding scheme is analogous to recataloging:
to change over to a system designed for the
global character set alone and to translate the
existing database into the global character set
during implementation of the new system.
This might be possible for some individual
systems, but some databases are simply too
massive to convert. In this situation, tEe only
solution is to superimpose the new character
set on the old, mapping between the two sets.
(Such mapping is analogous to that done when
ASCII peripherals are used with an EBCDIC
mainframe; the Extended Binary Decimal In-
terchange Code [EBCDIC] was developed by
IBM and is used in its mainframe computers.)

Mapping to and from the Global
Character Set

Characters from the current USMARC char-
acter repertoire can be mapped to sanctioned
global characters, except in a few cases. For
example, a few EACC characters are now
known to be duplicative, and so have not been
included in the new “unified Han” standard
(part of DIS 10646-1.2, and vol. 2 of The
Unicode Standard). These EACC characters
would have to be mapped to values in the
private-use zone if they were to be transmit-
ted unchanged.
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There will need to be a specification to
dictate mapping between the current
USMARC character repertoire and the rep-
ertoire of the global character set, and rules
for any problematic characters. Mapping may
introduce some irreversible changes to biblio-
graphic data; these must also be documented
in the specification.

In the other direction, some characters in
the global character set have exact mappings
to USMARC characters, but there are many
other scripts that are not supported in
USMARC. Figure 6 compares the character
capabilities of various types of system with the
scope of the global character set. One way to
accommodate these “residual” scripts and
symbols would be to add many character sets
for individual scripts or groups of symbols to
the USMARC character repertoire. This has
been the pattern of USMARC character set
extension to date.

But a simpler solution would be to define
a single “residual” character set, with the six-
teen bits of each character treated as two
eight-bit bytes (or two octets, to use the ter-
minology of DIS 10646). USMARC can ac-
commodate multibyte encodings, as demon-
strated by EACC. The 066 field and subfield
6 already provide the mechanism to accom-
modate new character sets; all that would be
required is the definition of the character
repertoire of this new character set and an
escape sequence for it. The character reper-
toire coul(l be defined as the global character
set minus those characters having a specified
USMARC character set mapping.

Data exchange between systems of differ-
entscript capability already occurs. For exam-

le, when a Roman-only system receives data
rom a multiscript system, the unusable non-
roman data are either stored (in anticipation
of future use) or discarded. The presence of
nonroman data is shown by the 066 field,
“Character sets present.” In the same way,
data from new “universal” systems, which use
the global character set and have additional
seripts not found in USMARC, can be par-
tially utilized by today’s systems. (The term
universal system should not be confused
with Spalding’s single-alphabet “universal
catalog” mentioned at the beginning of this
paper.)

The objective of global character set devel-
opment is to eliminate the need for many
chmcter sets in multiscript processing. Using
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ISO 2022 techniques with a global character
set violates the \vzlole premise of universality
and forces USMARC to cling to an old stan-
dard that will become increasingly obsolete in
the world of the global character set. Treating
the sixteen-bit codes as “double bytes” may
cause processing difficulties; for example, if a
particular eight-bit pattern within a sixteen-
bit character code corresponds to a control
character in the eight-bit world. But current
systems and data cannot be abandoned; ini-
tially, the global character set must be accom-
modated within the existing environment.

Moving Away from ISO 2022

A later phase in the integration of the global
character set into USMARC might be to make
the global character set the preferred charac-
ter set for alternate graphic representation.
Library needs were not ignored by the com-
pilers of the Unicode standard; library ven-
dors will soon be using Unicode-based prod-
ucts in library systems. The development of
the global character set is a radical break with
the past, so USMARC must change, sooner or
later. Preferring the global character set to
multiple character sets is the first step towards
moving USMARC away from the ISO 2022
model.

Individual systems may continue to use
their own internal representation of data, but
they will have to be able to map their nonro-
man character repertoire to and from the
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global character set. The onus would be
placed on the obsolescent system to examine
incoming nonroman data and determine
whether they contained any unsupported
characters.

Use of the global character set in
USMARC is not unreasonable. The 066 field,
“Character sets present,” would have to be
modified to show that the sixteen-bit global
character set was being used for alternate
graphic representation (instead of the ISO
2022 technique). Perhaps one of the indica-
tors of the 066 field could be defined to en-
code two values: use of the single global char-
acter set or use of the ISO 2022 model. In the
latter case, subfield ¢ would carry the initial
and final characters of the escape sequence of
every character set in the record. For process-
ing purposes, the sixteen bits of the global
character set might still be handled as two
eight-bit bytes, since the default character set
would still be eight-bit ASCII/ANSEL.

As systems that can utilize the global char-
acter set directly proliferate, the Library of
Congress might offer USMARC records com-
pletely converted to sixteen-bit encoding, as
an option to the conventional eight-bit, ISO
2022 encoding. At this point, the USMARC
formats will have to include an identifier for
the of encoding in the record as a whole.
Subfield a of the 066 field defines the default
GO character set, but this definition is based
on the ISO 2022 model. A type of encoding

Script Roman Only East Asian Semitic/ All USMARC Global
Cyrillic
Latin Latin Latin Latin Latin Latin
East {\s.ian NO East Asian NO East Asian East Asian
Cyrillic NO NO Cyrillic Cyrillic Cyrillic
Hebre.w NO NO Hebrew Hebrew Hebrew
Arabic NO NO Arabic Arabic Arabic
Devana;ari NO NO NO NO Devanagari
Tha:. NO NO NO NO Thai
Armenian NO NO NO NO Armenian
erc. NO NO NO NO etc.
Examples of System Types

Roman Only: WLN, NOTIS, many others
East Asian: OCLC, INNOPAC
Semitic/Cyrillic: ALEPH
All USMARC: RLIN

Figure 6. The Global Character Set and Current Capabilites.
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identifier is fundamental information for pro-
cessing, so would be more appropriate as an
announcer at the beginning of a record (or
possibly a file).

The final phase in the use of the global
character set in the library environment will
be the abandoning of eight-bit USMARC as
an exchange medium and the use of the global
character set for all the data in a machine-
readable bibliographic record, not just for the
alternate graphic representation. This step
cannot come about until universal systems are
common in libraries, early in the next mil-
lennium if not sooner. Until this time,
nonroman USMARC records will contain
eight-bit ASCII/ANSEL and other charac-
ter encodings.

At the present time, catalogers romanize
the bibliographic description so that records
for nonroman seript material can be seen on
devices limited to Latin script. Romanization
is a time-consuming process and frequently
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requires detailed knowledge of the language
written in the nonroman script. Once multi-
script universal systems are widely available,
the need for a romanized bibliographic de-
scription will disappear. The alternate graphic
representation will become the only biblio-
graphic descr(ilption, and, at long last, catalog-
ing rules and machine-readable cataloging

will be in harmony.
CONCLUSION

The future of character set standards is far
from clear. At the time of writing, the revision
of DIS 10646 that incorporates the Unicode
character repertoire and values as the Basic
Multilingual Plane is being balloted. Whether
there will be two global character set stan-
dards or only one remains to be seen. Regard-
less of the outcome, however, systems li%)rar-
ians need to plan for the day when nonroman
scripts will be as readily available as ASCII is
today.
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The Development and
Implementation of the USMARC
Format for Classification Data

Rebecca S. Guenther

This paper discusses the newly developed USMARC Format for Classification
Data. It reviews its potential uses within an online system and its development
as one of the USMARC standards. It provides a summary of the fields in the
format and considers the prospects for its implementation. The paper describes
an experiment currcn!ly [)(’ing conducted at the Library of Congress to create
USMARC classification records and use a classification database in classifying

materials in the social sciences.

The Library of Congress recently completed
the development of a machine-readab{e for-
mat for classification data to allow for the
communication of classification records be-
tween systems and to provide a standard for
the storage of classification data in the com-
puter. The USMARC Format for Classifica-
tion Data joins the family of machine-read-
able cataloging (MARC) formats: bibliographic,
authority, and holdings formats. Im-
plementation poses great challenges for in-
stitutions, particularly for those responsible
for the maintenance of library classification
schemes.

POTENTIAL USES FOR ONLINE
CLASSIFICATION

Online classification data have many potential
uses for information access. They may provide
the authority for classification numbers,
terms, and shelflist information; they may be
used for printing and maintaining a classifica-
tion scheme; and they may enhance subject
retrieval, assist the classifier, facilitate mainte-
nance tasks for classification numbers in bib-
liographic records, and provide the basis for
an online shelflist.

Authority Control
for Classification Data

Online classification data may provide author-
ity control for the classification number and
caption(a heading that corresponds to a clas-
sification number(s) and describes the subject
covered). An authoritative file of classification
records may be used by the classifier to assign
classification numbers to bibliographic rec-
ords. It may also provide a system with the
mechanism to validate the correct assignment
of classification numbers.

In addition, it can provide authority con-
trol for synthesized classification numbers,
i.e., numbers that have been made more spe-
cific by adding other numbers from a table or
other parts of the schedule to a base number.
A synthesized classification number need not
appear in the classification scheme itself,
since it is built by following add instructions,
which instruct the classifier to add or append
other numbers from the schedule or a table to
a base number. Creating a classification re-
cord for a synthesized number can provide an
authority for that number and facilitate its
further use.

Rebecca S. Guenther is Senior MARC Standards Specialist, Network Development and MARC
Standar(ls Office. Library of Congress, Washington. D.C. This is an edited version of a paper presented
at the fifth International Study Conference on Classification Research in Toronto, Canada, on June 25,

1991.
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Printing and Maintenance
of Classification Schedules

Online classification data could be an efficient
method for printing a classification schedule.
However, a print program for publishing the
schedules will have different system require-
ments than the program for online display.
Specifications will need to be developed when
implementing an online classification system
and print program.

The two major classification schemes in
use in the United States, the Library of Con-
gress Classification (LCC) and the Dewey
Decimal Classification (DDC), have been de-
veloped. produced, and maintained very dif-
ferently over the vears. LCC is an enumera-
tive scheme, with new classification numbers
inserted where appropriate, and individual
changes communicated through the publica-
tion LC Classification—Additions and
Changes. DDC is hierarchical and uses num-
ber building extensively by appending num-
bers from other parts of the schedule onto a
base number to create a more specific classi-
fication number. Revised editions of the
whole scheme or of special sections have com-
municated changes to users; it is currently in
its twentieth edition.

The LCC, now consisting of forty-six sep-
arate schedules, was developed over a period
of time by different people. It was designed
as ashelflocation and browsing device and has
been maintained as such.' Some of the sched-
ules have been revised by using word process-
ing software, although many have not. Most
of the schedules, inc]uding many that are ma-
chine-readable because they are in Word-
Perfect, will require editing to make the ref-
erences and notes more consistent with one
another and to allow for the classification
number records to be input into the USMARC
format. Producing the LCC from an online
file could facilitate the cumbersome process
that the Library of Congress currently uses to
publish revised editions. In addition, it may
be used to make additions and changes to
the classification schedules on a timely
basis.

The DCC uses an online system to suI;port
the editorial process used to publish its classi-
fication scheme.2 This system, called the Ed-
itorial Support System (ESS), does not pro-
vide the desired online access to classification
numbers and terms that the USMARC format
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would. Because it is adequate to satisfy DDC’s
publication needs, it is not intended that
the USMARC Format for Classification
Data be used for printing the volumes of
the DDC.

Providing Subject Access

In previous research, scholars and researchers
recognized the possibilities of classification
data providing subject access to library mate-
rial. The DDC Online Project demonstrated
the usefulness of classification data for subject
access, browsing, and display, opening up po-
tentially powerful new search strategies.”> Ex-
plorations into the use of the LCC for online
subject access have also been conducted.
Onfine classification data can enhance re-
trieval of bibliographic records by providing a
different type of subject access, through a
classed catalog approach, rather than through
controlled subject headings. It enables the
library user to see the interrelationships be-
tween topics and classification numbers and
facilitates browsing from more general to
more specific topics and numbers. In addi-
tion, more precise searching of bibliographic
records is possible through classification num-
bers for certain types of searches. For exam-
ple, a well-known individual author or work
may have its own classification number in the
LCC, and a search by class number may re-
trieve a listing of bibliographic records on that
author or work more efficiently than a tradi-
tional author or title search. Having the clas-
sification data accessible online will facilitate
this process.

Assistance
for the Classifier

Online access to classification numbers may
save time for the classifier. The classifier may
perform a keyword search to locate quickl
the possible classification numbers throug
captions, notes, or index terms. The classifier
may be able to trace the formation of synthe-
sized numbers to assist him in classifying. In
addition, online classification may assist the
classifier in obtaining consistency in the as-
signment of classification numbers to library
materials. In the future, libraries may be able
to develop expert systems that could do much
of the work of applying add instructions or
tables to classification numbers and validate
the accuracy of synthesized classification
numbers.
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Maintenance of Classification
Numbers in Bibliographic Records

An online system may use an automated clas-
sification database to facilitate a library’s con-
version to adifferent classification scheme. By
maintaining the classification schedule online,
an institution may be able to perform global
updates of the bibliographic file when a clas-
sification number is added or changed.

Providing a Basis
for an Online Shelflist

The Library of Congress has had numerous
requests to automate its shelflist. If this proj-
ect is undertaken, the online classification
schedules would certainly provide a basis for
that type of effort. or for another institution
using LCC. An automated shelflist would be
avaluable resource for bibliographic material.

USMARC AND THE ESTABLISHMENT
OF BIBLIOGRAPHIC STANDARDS

The USMARC formats are standards for the
representation and communication of biblio-
graphic and related information in machine-
readable form. They are communication for-
mats, primarily designed to provide
specifications for the exchange of biblio-
E:aphic and related information for sharing

tween systems on magnetic tape within the -

United States. Developers of the USMARC
formats have attempted to maintain some
compatibility with other national and interna-
tional formats (e.g., CANMARC,UNIMARC).
The Network Development and MARC Stan-
dards Office of the Library of Congress is re-
sponsible for developing and maintaining the
USMARC formats, which now consist of the
following: USMARC Format for Biblio-
graphic Data, USMARC Format for Author-
ity Data, and the USMARC Format for Hold-
ings Data. The provisionally approved
USMARC Format for Community Informa-
tion will be published in 1992. Development
and maintenance is accomplished in consulta-
tion with user communities.

Content designation in the USMARC for-
mats are codes and conventions used to iden-
tify explicitly data elements in a record. The
goal is to characterize the data elements with
sufficient precision to support manipulation
of the data for various functions.> Functions
supported include display, both formatting in
an online display and in producing a printed

Information Technology and Libraries  /

June 1992

or other type of product, and online informa-
tion retrieval. How an institution displays the
data is not specifically covered in the
USMARC formats, although they do provide
for display constants, which are terms, punc-
tuation, or spacing that are system generated
for display. For instance, the hyphen separat-
ing the beginning and ending numbers of a
classification number span is generated as a
display constant by the system based on the
structure ofthe classification number field of
the record.

MARC (the generic term machine-reada-
ble cataloging; USMARC is the catalog used
in the United States) has proven to be flexible,
efficient, and easy to maintain for library au-
tomation systems.® It is used worldwide for
storing, sharing, and manipulating biblio-
graphic information by computer. The
USMARC Format for Classification Data
joins the other established formats with a sim-
ilar structure and goals.

USMARC CLASSIFICATION
FORMAT DEVELOPMENT

The Library of Congress recognized the need
for a USMARC format for communicating
and storing classification data and began the
development of the USMARC classification
format in 1987-88. It was develollaed in close
consultation with the two major classification
schemes in use in the United States, the LCC
and the DDC, although its data elements are
intended to be generic enough to accommo-
date other classification schemes. The Net-
work Development and MARC Standards Of-
fice began work on a proposal to include
classification data as an extension of the
USMARC Format for Authority Data. The
Library of Congress followed several assump-
tions in developing the format: certain types
of data that need to be displayed or searched
must be identified separately, all of
notes and classification numbers need to be
accommodated by the format, and the sched-
ules themselves should drive the format
rather than vice versa. For the LCC, it might
be necessary to make editorial changes, butin
general the format should allow for printing
the schedules as they are now.

After the Machine-Readable Biblio-
graphic Information (MARBI) Committee of
the American Lib: Association ially re-
viewed a draft of ;ary changespahlr;uth'g’ au-
thority format to accommodate classification
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data, the Network Development and MARC
Standards Office decided to rewrite the pro-
posal as a separate format. The office made
the decision because it found that there was
less overlap with the authority format than
originally anticipated, and because the codes
and conventions in that format were too con-
straining. After several revisions, and in fur-
ther consultation with representatives from
the publications of the LCC, the DDC, the
National Library of Medicine Classification,
and the Universal Decimal Classification, the
MARBI Committee approved the USMARC
Format for Classification Data provisionally
in June 1990.

The provisional status of the USMARC
Format for Classification Data means that
final approval of the format is delayed until
some experience is gained using it; the rules
speciﬁe;Y in the USMARC Format: Back-
ground and Principles about the use of con-
tent designators will be more flexible than
with a fully approved format; experience and
experimentation with the format will be of
special interest to the Library of Congress and
the MARBI Committee; and content designa-
tors are more likely to change after institu-
tions experiment with USMARC classifica-
tion records. The Library of Congress is
beginning to experiment with the format for
the LCC and intends to produce a set of
records that other systems may use for exper-
imentation. After sufficient experimentation,
the USMARC classification format will un-
dergo further review for possible modifica-
tions and final approval.

REVIEW OF USMARC
CLASSIFICATION FORMAT

The USMARC Format for Classification Data
allows for explicit identification of data ele-
ments to manipulate the data for a variety of
functions.” The system itself, that is, the im-
plementation of the format, will largely deter-
mine how well those intended functions are
met. It is difficult to predict the limitations a
system might encounter in using the data;
however, the format itself has allowed for
great specificity in coding to maintain op-
timal flexibility and to satisfy likely uses
(see figure 1).

Kinds and Types of Records

The USMARC Format for Classification Data
identifies three kinds of classification records:
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schedule record (an authority for a classifica-
tion number from the schedule itself); table
record (an authority for a classification num-
ber from a table, intended to be added to a
base number from the schedule); and index
term record (a record for a general explana-
tory term from a classification index that rep-
resents a concept and cannot be associated
with one classification number or span). The
processintﬁof the record will be largely depen-
dent on the kind of record being coded; for
instance, all numbers from the same table will
need to be processed and displayed together
for comprehensibility. In addition, the type of
number, identified as either single number,
defined number span (a range of numbers
defined by a separate table or subarrange-
ment), or summary number span (a range of
numbers that summarizes a topic and is not
defined by a separate table or subarrange-
ment) may also determine how the record will
be processed. For instance, the fact that the
number described in the record is a defined
number span indicates the existence of cer-
tain other fields defining the table or sub-
arrangement to be applied. These important
data elements of the classification number
record are contained in the Fixed-Length
Data Elements (field 008).

Required Classification Fields

A classification data record must have at the
minimum the following fields: 008 (Fixed-
Length Data Elements, containing process-
ing information about the contents of the rec-
ord), 084 (Classification Scheme and Edition,

LEADER
DIRECTORY
0XX Control information, numbers, codes (010-084)
1XX Classification numbers and terms (153, 154)
2XX Complex see references (253)
3XX Complex see also refe (353)

Invalid number tracings (453)
5XX Valid number tracings (S53)

Note fields (680-685)
70X-75X Index term fields (700-754)
76X Number building fields (761-768)

Figure 1. USMARC Classification Tags.
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LCC hierarchy:
ITALIAN LITERATURE

Individual authors and works to 1400.

Dante Alighieri, 1265-1321
Translations.
English.
Divina commedia.
Inferno.

PQ4315.25 Particular cantos.
Classification Record:
153 ¥¥+aPQ $ad315 #a.25 #Fhltalian literature FhIndividual authors

#hIndividual authors and works to 1400 $hDante Alighieri,

1265-1321 #hTranslations FhEnglish $hDivina commedia FhInferno

Figure 2. LCC Classification Hierarchy in USMARC Record.

DDC hierarchy:
000  Generalities
001 Knowledge
1 Intellectual life

Classification Record:

Figure 3. DDC Classification Hierarchy in USMARC Record.
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which identifies the classification scheme and
edition described by the record), and 153
(Classification Number, which includes the
number for which the record is an authority,
the caption that describes the subject repre-
sented by the number, and the superordinate
levels of the caption hierarchy), or field 154
(General Explanatory Index Term, which is a
concept not associated with one classification
number or span). If appropriate, classification
data records may also contain tracing or ref-
erence fields, various types of note fields,
index term fields (including links to controlled
subject headings), and several fields with in-
formation on number building.

Treatment of Hierarchies

Several mechanisms are available to commu-
nicate hierarchical relationships within the
classification scheme. The format accommo-
dates both LCC, which is an enumerative
classification scheme, and DDC, which gen-
erally uses a hierarchical notation (see figures
2 and 3). Field 153 (Classification Number)
contains not only the classification number or
span and the caption, but also contains the
superordinate caption hierarchy, i.e., all cap-
tions to which the caption describing the
number(s) is subordinate. This structure not
only gives a context for the classification cap-
tion, which in some cases may be meaningless
(e.g., General works, Study and teaching), but
also provides for a hierarchical display (often
in the form of indentions) either in an online
system or a printed product. By counting the
number of subfield +h’s (caption hierarchy
subfield) a classification system could then
calculate the indention level of the caption;
the caption itself is in a different coded sub-
field =j. In addition, the format provides for
tracings to higher or lower captions in the
hierarchy to facilitate online browsing; this is
accomplished in field 553 (Valid Number
Tracing), subfield #w, which may be coded to
show that the number and caption refer to a
broader or narrower topic. The potential for
providing links up and down the hierarchy
using this special type of tracing is dependent
on the capabilities of the systems used for
implementation.

Tracings

The classification format includes tracing
fields similar to those in the USMARC Format
for Authority Data. These fields are used to
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direct the user to another number in cases
where the given number is not valid for use or
where a different number needs to be consid-
ered for classi?ring the topic. A simple cross-
reference display is generated from a tracing
field (see figure 4). The tracing field itself is
located as a field 453 (Invalid Number Trac-
ing) or 553 (Valid Number Tracing) in the
record for the number to which it refers.
Tracings in the USMARC authority format
work essentially the same way for name and
subject authority records and have proven to
be very powerful retrieval tools. The format
also allr{)ws for Complex See References (field
253) and Complex See Also References (field
353) when more detailed instruction is re-
quired to convey the information; in these
cases the reference leads the user away from
the number in the classification number
field (field 153) to that in field 253 or 353,
in contrast to a tracing in fields 453 or 553,
which leads to the number in field 153 (see
figure 5).

Notes

Several note fields may be used to instruct the
classifier about the use and application of
classification numbers (see figure 6). The
Scope Note (field 680) explains topics classed
in the number. The Classification Example
Tracing Note (field 681) documents the use of
a number in another record to facilitate up-
dating of fields when a change is made to the
classification number. The Application In-
struction Note (field 683) instructs the classi-
fier on the application of tables, sub-
arrangements, etc., sometimes for a particular
institution. The Auxiliary Instruction Note
(field 684) gives information from a section of
a classifier’s manual. It is primarily intended
for the DDC Manual, which in the twen-
tieth edition is published at the end of the
Dewey Decimal Classification schedule,
and is intended to describe policy and
practices.®

Dewey Decimal Classification users may
take particular interest in the History Note
(field 685) because of that scheme’s ongoing
revision and relocation process. This field may
be used both for the guidance of classifiers
and for computer processing of records to link
between old and new numbers. Among other
data, the 685 field allows for indicating the
type of change recorded. new or previous
classification  numbers,  implementation
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LCC reference in schedule:
Economic history and conditions
Agriculture
Agricultural classes
HD(1502) Landlord
see HD1330-HD1331
Classification Record:
153  ¥¥+aHD $al1330 FcHD #c1331 $hEconomic history and conditions $hLand use
FhLand tenure FhPolicy. Theory of distribution of the land #jLandlord and peasant
453 00%wj ¥aHD #al502 $hEconomic history and conditions $hAgriculture $hAgricultural
classes FjLandlord

Figure 4. LCC Tracing.

DDC reference in schedule:

303
.6  Conflict
Class conflict in a specific area of social relations with the subject in sociology
e.g. racial conflict 305.8; conflicts as historical events in 900, e.g., the
disturbances of May-June 1968 centered in Paris 944.0836
Classification Record:

084  OB#addc $c20 [Dewey Decimal Classification]

153 Bb+a303.6 FhSocial sciences FkSpecific topics in sociology and anthropology FhSocial
processes FjConflict

253 2B #iClass conflict in a specific area of social relations with the subject in sociology,
e.g. racial conflict $a305.8; Ficonflicts as historical events in $a900, Fie.g., the
disturbances of May-June 1968 centered in Paris $2944.0836

Figure 5. DDC Complex See Reference.
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6XX Note Fields

680 Scope Note

681 Classification Example Tracing Note
683 Application Instruction Note

684 Auxiliary Instruction Note

685 History Note
Figure 6. Note Fields.

dates, and institution to which the informa-
tion applies. A tracing field may be used to
generate a reference to another number by
using a code to indicate whether it is a new or
previous number. The tracing does not in-
clude as much information as the History
Note field and may be used instead of, or in
addition to, the note field.

Index Terms

The USMARC classification format includes
a block of fields for recording index terms.
These fields (700-754) are intended to sup-
plement terms contained in data within the
USMARC record itself for additional subject
access to the classification number (see figure
7). Fields 700-751 and 754 contain subject
access terms controlled by a subject heading
system or thesaurus such as the Library of
Congress Subject Headings (LCSH) or Medi-
cal Subject Headings (MeSH). These fields
may allow for linking to a subject authority file
or to subject headings in bibliographic re-
cords. Field 753 (Index Term—Uncon-
trolled) contains uncontrolled index terms,
particularly terms in a back-of-book index to
aclassification schedule. Separately identified
subfields are used in that field to establish
hierarchical relationships between terms or
for reference to other terms within the classi-
fication index. Because the terminology in the
classification captions, indexes, and subject
headings may all be different within one clas-
sification record, subject access is enhanced
by providing both controlled and uncon-
trolled index terms.

The importance of index terms to classifi-
cation schedules varies from one scheme to
the next. Even within LCC, treatment of in-
dexes is inconsistent and incomplete.® In the
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current printed LCC schedules, some sched-
ules may have no indexes at all; others may
prove indispensible for access to classification
numbers. The DDC’s Relative Index has an
index that “relates subjects to disciplines,”'
then lists DDC numbers used. In some cases
synthesized numbers may be documented
only in the index, whereas in the schedules
one must apply add instructions to formulate
the number. On the other hand, the National
Library of Medicine Classification’s index
links Medical Subject Headings to classifica-
tion numbers within the scheme and provides
guidance on classifying topics.

Number Building Fields

Fields 761768, the Number Building Fields,
provide instructions for the classifier in build-
ing classification numbers from sources
within the schedule and tables. The fields are
heavily coded and are intended for use in
computer processing, particularly computer-
assisted classification. With the proper system
in place, these fields may make it possible for
the computer to perform the necessary com-
putations to create synthesized numbers,
rather than the classifier. It is largely because
of the unusual structure of the 7XX fields that
the USMARC Classification Format has been
designated a provisional one.

Field 761 (Add or Divide Like Instruc-
tions) contains instructions for adding num-
bers from other parts of the schedule or ta-
bles, resulting in a synthesized number. It also
identifies a table to be added onto a base
number if appropriate. Field 763 (Internal
Subarrangement or Add Table Entry) is used
to specify an internal classification sub-
arrangement. Experimentation is needed to
monitor this field to see how a system can
manipulate and display its information; it may
be desirable to code each internal subarrange-
ment as if it were an external table.

Field 765 (Synthesized Number Compo-
nents) may be used to trace components of a
synthesized number, showing how the num-
ber is formed and where the add instructions
appear. It facilitates computer manipulation
oFsynthesized numbers to indicate separately

of numbers forwhich it may be desirable
to search explicitly, and for computer valida-
tion of correct number building, Its useful-
ness depends on the idiosyncracies of the
particular classification scheme: for instance,
itwill be very useful for the DDC, which relies
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70X-75X INDEX TERM FIELDS
CLASSIFICATION FORMAT

700 Index Term—Personal Name
710 Index Term-Corporate Name
711 Index Term—Meeting Name
730 Index Term—Uniform Title
750 Index Term—Topical

751 Index Term—Geographic Name
753 Index Term —Uncontrolled

754 Index Term—Faceted Topical Terms

6XX SUBJECT ACCESS FIELDS

BIBLIOGRAPHIC FORMAT

600 Subject Added Entry—Personal Name

610 Subject Added Entry—Corporate Name

611 Subject Added Entry—Meeting Name

630 Subject Added Entry—Uniform Title

650 Subject Added Entry—Topical Term

651 Subject Added Entry—Geographic Name

653 Index Term—Uncontrolled

654 Subject Added Entry—Faceted Topical Terms

Figure 7. Classification Index Fields in Co:
with Bibliographic Subject Access Fields.

on number building to create specific classifi-
cation numbers.

Field 768 (Citation and Precedence
Order Instructions) is used for the DDC
and contains information about the order in
which elements are to be applied in synthe-
sizing a classification numger. It also in-
structs the classifier on order of precedence
for the classification of different aspects of
a topic.
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Sequencing Subfields

Because the note fields and the number-
building fields may rely on correct order for
interpretation of the data, the Link and se-
quence number subfield (subfield +8) is pro-
vided for linking and sequencing fields. Using
this subfield when necessary, the inputter can
indicate the order in which fields must remain
to provide comprehensible instructions. This
abill)it_v is particularly important for the DDC
because of the editorial style rules that specify
the order in which notes should appear in the
printed schedules and tables. In addition,
both LCC and DDC include internal tables
and subarrangements of data that will be input
into separate fields in USMARC records; the
comprehensibility of the instructions relies on
the Eelds remaining in a certain order. Sub-
field 8 will ensure that the fields are processed
in the correct order in these situations (see
figure 8 for an example of the use of the
sequencing subfields).

IMPLEMENTATION OF USMARC
CLASSIFICATION

Whether the USMARC Format for Classifi-
cation Data is effectively utilized as an onl-
ine tool for various functions largely de-
pends on how it is implemented. The online
system that will be used to process, display,
maintain, and print USMARC classification
data has not yet evolved. Institutions im-
plementing USMARC classification need to
write detailed specifications for systems to
make use of the records. Most important will
be the design of a browse display so that users
can see classification data from one record in
relation to that from other records. The indi-
vidual record approach alone will not suffice
for representing classification information; it
needs to be seen in its hierarchical context of
subject terms. Most problematic may be the
ability of a system to provide a comprehensi-
ble display of classification tables.

The Library of Congress is beginning to
explore the required conversion of the LCC
from forty-six printed classification schedules
to online records in a USMARC database.
Before the project can commence, the sched-
ules will need manual editing to generally
reduce inconsistencies from one schedule to
the next, to verify classification numbers in
notes and references, and to eliminate many
of the space-saving practices, such as foot-
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Internal table in LCC schedule:
389 By region or country, A-Z
Under each country:

Xx  General works

X2  Inland

x3 Ports
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x4  Special waterways, rivers whose course is entirely within

the limits of one country, A-Z

Classification record:

153 Bb$aHE #$a389 a.A $cHE #c389 #c.Z $hTransportation and communication

FhWater transportation $hWaterways $hControl, taxation, tolls, etc. #jBy region or

country
763 88%81.1 #iUnder each country:
763 10$81.2 $ax %jGeneral works $p153
763 10%81.3 $ax2 #jlnland $p153
763 10%81.4 $ax3 #jPorts $p153
763

within the limits of one country $p153
Figure 8. Internal Table in LCC.

notes, “divide like” notes, or use of the plus
sign in references.

The process of inputting records from all
ofthe LCC schedules seems an overwhelming
prospect. Itis estimated that an LCC database
will “consist of approximately 450,000 to
500,000 records.!! Computer experts from
the Library’s Cataloging Distribution Service
have reviewed the USMARC classification
format and concluded that the format could
support the printing of LCC schedules as they
now appear if the system were in place.

Currently, the Library of Congress is con-
ducting an experiment to evaluate the new
USMARC format and to consider the editing
process that LCC needs to undergo to imple-
ment it. The Network Development and
MARC Standards Office, in conjunction with

11481.5 $ax4 $aA Fcxd $cZ FjSpecial waterways, rivers whose course is entirely

the Office for Subject Cataloging Policy and
the Subject Cataloging Division, are oversee-
ing the encoding of classification data from
LCC'’s H (Social Sciences) schedule. Records
for classification numbers in schedules H
through HG have been input into a system for
the creation of USMARC records on a micro-
computer using the Minaret software. Be-
cause the individual record approach does not
adequately represent classification informa-
tion that needs to be viewed in its hierarchical
context of subject terms, the developer of the
software has prepared an enhancement for
LCC to enable the user to access a classifica-
tion browse display. This display is generated
from an enhance! index, and it displays the
data on the screen in a format similar to the
page of a classification schedule. Features of
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the Minaret classification database include
the following:
 Hierarchy of captions are shown as in-
dentions, as in the printed LCC;
¢ Reference notes are generated from
tracings and appear in their proper
place, with display text generated;
¢ References to other sections of the LCC
schedules outside of H-HG are input as
tracings in records coded as “incomplete”;
Invalid numbers are identified by an as-
terisk (°);
* Numbers have been assigned to all cap-
tions in the printed sc&)edules (most
numbers that do not appear in the
printed schedules, but are needed in the
online record, are for summary number
spans or invalid numbers);
When a table is to be applied to a span
of numbers. it can be windowed onto the
screen;
Some particularly complex internal ta-
bles applied to many numbers have been
c(xle(Fas external tables;
Notall notes in the full record appear in
the browse display; instead, the word
note is generated, to alert the user to
view the full record;
Separate indexes of captions and back-
of-the-book index terms are available;
also, Boolean searches may be per-
formed;
* Update of records is easy and quick.
The section of the Subject Cataloging Di-
vision that classifies material in the H sched-
ules is using the classification database in its
ongoing work to classify current materials. It
is expected that the experiment will continue
to include other portions of the LCC. The
records being created within this project may
later be incorporated into a larger USMARC-
based classification system when it is in place.
In addition, the Library of Congress is consid-
ering ways to make this set of USMARC clas-
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sification records available to other institu-
tions for experimentation.

The Decimal Classification Division plans
to supply the Dewey Decimal Classification in
USMARC format in the future. It is exploring
the conversion of records from the Editorial
Support System (ESS) format, which was de-
veloped to publish the twentieth edition of the
Dewey Decimal Classification, into the
USMARC format. The division plans to con-
tinue using the ESS format for editing and
printing the classification, and also expects to
use an automatic conversion program to pro-
duce USMARC records for distribution.
Changes are being made in the ESS database
as work has begun on the twenty-first edition,
scheduled for publication in 1996.

CONCLUSIONS

Now that a standard USMARC format has
been developed for classification data, there
is much wormeft to do to make online classi-
fication data a reality. “Standards are both the
blessing and the bane of libraries. For, while
enormous benefits are reaped when standards
are agreed upon and applied, considerable
consequences are wrought when, having been
established, standards are neglected or
changed. However difficult they are to attain
or expensive to implement, they are abso-
lutely critical to the usefulness of bihlio;
graphic data, especially in large databases.”*

Whether the USMARC classification for-
mat lives up to its potential is highly depen-
dent on the ability of online systems to use the
wealth of data in classification numbers and
captions effectively and efficiently. The de-
sign of future retrieval systems for classifica-
tion records may determine whether the
USMARC classification format becomes the
powerful tool for subject access, mainte-
nance of classification schedules, and ma-
chine-assisted classification that it has the
potential to become.
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Communications

Rates and Types of Changes
to LC Authority Files

Karen Calhoun and Mike Oskins

This paper presents new findings on how the
Library of Congress (LC) authority files
change over time. With the refinement of
vendor services for one-time automated au-
thority processing and local system authority
control modules, there has i)lcen increasing
interest in methods for keeping local system
files up-to-date following an initial, costly
database preparation.’? However, there has
been no research published on how the LC
authority files change and how the changes
might impact local databases.

The authors investigated authority record
transactions issued by LC to provide reliable
data on:

1. The number and percentages of new,
changed, and deleted name and subject au-
thority records being issued by LC;

2. The percentage of changes affecting
the authorized heading (Ixx) field;

3. The daily rates of change of (a) head-
ing fields and (b) all fields; and

4. The rate of occurrence of multiple
changes to the same record over a thirty-day
period.

Because the data can be used to build a
model of how L.C headings in local system
databases age, the findings of this study will
be of interest to library technical services or
database maintenance staff, to managers who
need to make cost estimates or plan work
flows, and to systems staff and vendors who
provide products and services based on the
LC authority files.

METHODOLOGY

The authors based the analyses on updates to
the LC Name Authority File (NAF) and LC

Karen Calhoun is Manager. Online Data Quality
Control Section and Mike Oskins is Consulting
Systems Analyst. Office of Research, OCLC.

Subject Authority File (SAF) that LC issued
over thirty production days in spring 1991.
The updates consisted of new authority re-
cords, changes to existing records, and dele-
tions. OCLC receives updates to the LC NAF
from LC daily via the Linked Systems Proj-
ect (LSP) Authorities Implementation; up-
dates to the LC SAF are received weekly on
tape.

The initial data file included all new re-
cords, changes, and delete transactions on
NAF and SAF records over the thirty-day
period. However, the only analyses of new
records and delete transactions were simple
frequency counts. The study concentrated
primarily on change transactions—that is,
changes to already existing LC authority re-
cords in the NAF and SAF.

As a first step, a program removed Change
Message Records (CMRs)—temporary re-
cords that are used by LC to alert catalogers
that a change to a name authority record is in
progress—from the data file of change trans-
actions. Easily identified. CMRs contain code
“b” in a fixed field element (008/31, Record
urdate in process). The authors chose to ex-
clude CMRs from the study because they exist
only in LSP systems and because, even if
CMRs were generally available, they are irrel-
evant for database maintenance.

After the removal of CMRs, software de-
veloped by the OCLC Office of Research
created pre- and postimage authority records
for each change transaction. The pre-image
record stored the record as it was prior to the
change, and the postimage record stored the
changed record. Next, for each pre- and
postimage pair, comparison software created
field change records for every field added or
modified. The field change records were then
input to several programs for analysis and
printing.

Because changes to authorized heading
(Ixx) fields have the greatest impact on biblio-
graphic databases, the authors examined
them extensively. The software selected the
sample of heading changes by outputting
change records whose ficld tags began with
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Table 1. Number and Percentage of New, Changed, and Deleted Records
Average No. %
Transactions/Day Transactions/Day Totals

Transaction Tyvpe NAF SAF  Both NAF SAF Both  NAF SAF Both
New records 807 19 826 60 38 60 24219 71 24,790
Changed records 506 30 536 38 60 39 15181 887 16,068
Deletes 25 1 26 2 2 2 758 26 784
Totals 1,338 50 1388 100 100 101° 40158 1484 41,642

* Rounding error

“1,” the digit used for all authorized heading
fields in authority records.

The last analysis was a longitudinal study,
which was accomplished by separating out
pre- and postimage records that reappeared
two or more times during the thirty-day pe-
riod. The comparison software then analyzed
the changes in the multiple-occurring record
file.

FINDINGS
New Records, Changes, and Deletions

Table 1 gives counts and percentages of new
records, changes, and deletions of name and
subject authority record updates over the
thirty production days. Because the data were
collected from OCLC daily journal files, re-
sults are reported in transactions per day, even
though subject updates are processed on a
weekly basis.

Besides the great difference in transaction
volume for NAF versus SAF updates (for
every SAF update, there were more than
twenty-five NAF updates), note that for
names, the majority of updates were new rec-
ords (60%), whereas for subjects the majority
(()f updates were changes to existing records
60%).

Change Transactions

The 16,068 change transactions were selected
for additional analyses. The change transac-
tions contained a total of 27,559 added or
modified variable fields, for an average of 1.7
added or modified fields per record. Added
fields accounted for 55.6% of the changes,
and modified fields accounted for 44.4%.

As indicated earlier, the software discarded
CMRs prior to the full analysis. After removing
CMRs. 14,793 (92.1%) of the original 16,068

change transactions remained.
Heading (1xx) Field Changes

Of the remaining 14,793 change transactions,
4,732 affected the authorized heading (Ixx)
field. Table 2 breaks down the heading field
changes by tag. More than half of the changes
to heading fields were changes to personal
name headings (field 100); about one in five
heading changes were to corporate names
(field 110).

Scanning selected heading change pairs
quickly revealed that many heading changes
were the result of a simple removal of the
terminal period in the heading field, for exam-

le
2 pre-image 100 10 Gawler, Ian.

postimage 100 10 Gawler, Ian

About two years ago, LC issued instruc-
tions to NAF contributors that were intended
to bring the punctuation conventions for NAF
records into line with those for SAF records.
The instructions directed catalogers to re-
move the terminal period from the NAF rec-
ord heading field if the record was being
changed for any reason. The findings of the
present study confirm that NAF contributors
are following LC’s directive. In fact, 2,657 of
the 4.732 heading field changes (56.1%) in-
volved the removal of the terminal period.

Table 3 gives a breakdown of the 12,136
changes that were left after excluding the
CMR:s and insignificant heading changes con-
sisting solely of terminal punctuation re-
moval.

Effect of Normalization

Two additional analyses were performed on
the remaining 2,075 heading changes to study
the elfect of text normalization routines
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Table 2. Heading Field Changes by Tag
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Field Tag No. %

100 (personal name) 2,774 58.6
110 (corporate name) 1,117 23.6
111 (conference name) 173 3.7
130 (uniform title) 415 8.8
150 (topical term) 154 3.3
151 (geographic name) 99 2.1
Totals 4,732 100.0

Table 3. Frequency of Heading Field Changes (Excluding Terminal Punc. Removals)

Transaction Tvpe %

Heading (1xx) changes 2075 17.1
Changes to other fields 10,061 829
Totals 12.136 100.0

(beyond the removal of terminal periods). The
first normalization routine converted all let-
ters to uppercase, removed diacritics and
marks of punctuation, and stripped content
designators (i.e.. indicators, subfield delimi-
ters, and subfield codes) before input to the
comparison software. In this analysis, another
391 (18.8%) of the heading field changes were
removed, leaving 1,684 heading changes
(13.9% of the 12,136 change transactions).

A second normalization routine retained
differences resulting from content designator
(i.e., MARC coding) changes but removed
differences resulting from changes to case,
presence or absence of diacritics, and changes
in punctuation. In this analvsis only 288
(13.9%) heading field changes dropped out,
leaving 1.787 heading changes (14.7% of the
12,136 changes).

Table 4 gives some examples of heading

change pairs that would or would not be con-
sidered a heading change under the two nor-
malization routines. From a database manage-
ment perspective, the second normalization
routine is probably superior, because it re-
moves insignificant changes without eliminat-
ing valuable information that can be used to
control sorting and display of headings in li-
brary catalogs.

To summarize, terminal period removals
and the less strict normalization routine elim-
inated 2945 (62.2%) of the original 4,732
heading change transactions. Terminal period

removals and the strict normalization routine
eliminated 3,048 (64.4%) of the original 4,732
heading change transactions.

Rates of Change
All Changes

Excluding CMRs and heading field changes
that consisted solely of the removal of termi-
nal punctuation, there were 12,136 change
transactions over the study period, an average
of 405 changes per production day.

Heading Changes

Excluding heading changes that involve only
the removal of a terminal period and applying
the normalization scheme that retains content
designators, there were 1,787 heading field
changes over the study period, an average of
60 heading changes per production day. The
study data indicate that slightly more than one
in ten of the changes being issued by LC is a
change to the authorized form of the heading
(1,787 of the original 16,068 change transac-
tions).

Multiple Occurrences
of the Same Record

The longitudinal analysis separated out the
pre- and postimage pairs that appeared more
than once during the thirty-day period. After
removing single occurrences of a pre- and
postimage pair and multiple occurrences in-
volving the distribution of a CMR and subse-
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Table 4. Effect of Normalization Routines (Excluding Terminal Punc. Removals)

Considered a Changed Ileading? (Y/N)
Retain Content

Example Strict Normalization Designators
Post 110 20 Colonel Mike’s Dance Band N ) 4
Pre 110 10 Colonel Mike’s Dance Band

Post 130 b0 Coleccion Biblioteca popular N N
Pre 130 b0 Coleccion biblioteca popular

Post 100 10  Britt. John, $d 1927 Y )’
Pre 100 10 Britt, John

Post 100 10 Bernal, Luis Dario N N
Pre 100 10 Bernal, Luis Darjo

Post 130 b0 OPm (Ames. lowa) X Y
Pre 130 b0 OPm

Post 100 10 Pratt, Vince E., $d 1912- N Y
Pre 100 10 Pratt. Vince E., 1912-

quent changes, 2,988 (18.6%) of the original
16,068 change transactions remained—that is,

were found to be multg)le change trans-
actions on the same record during the thirty-
day period.

The great majority of repetitions of the
same record occurred twice during the study
period; some repeated three times. One re-
cord repeated five times.

FUTURE RESEARCH

The study demonstrates the dynamic nature
of the LC NAF and SAF. It is safe to assert
that if it is not kept up to date in some manner,
inaccurate and conflicting headings will accu-
mulate rather rapidly in a local system file,
even one which has been cleaned up and
brought into conformance with the LC NAF
and SAF before being loaded.

The findings also suggest a type of
change—terminal period removals on Ixx
heading fields——tl?at could be accom-
plished via a database scan of the LC
NAF, rather than via manual efforts of
NAF contributors.

Future research might examine:

1. The types of nonheading field changes
being made. Comparison software could be
used to provide more detailed information
about what LC and other contributing li-
braries are doing to nonheading fields in
authority records. Such analyses could be
used to answer questions such as:

o Are there other changes (besides the
removal of terminal punctuation) now being
done manually that could be done via
database scan techniques?

» What are the number and types of non-
heading field changes? Are there patterns of
change?

o What are the most important nonhead-
ing changes? Which ones have the greatest
impact on local databases and how? Are
there changes that are insignificant from a
database maintenance or public services
perspective?

2. How name authority updates differ
from subject authority updates.

3. The impact of authorized heading
field changes on a bibliographic database.
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The study data indicate that heading
changes for personal names (100 fields) are
the most voluminous. However, although
topical heading field (150) changes are
fewer in number, could they nevertheless
have a greater impact on a bibliographic
file?

Reviewing Initial
Stopword Selection

Bonnie Johnson and Elaine Peterson

Five years ago stopwords were selected forour
online catalog based on conventional wisdom
and analysis of the database as it looked then.
It can be documented that a database can
sufficiently change in just a few years, making
it necessary to reevaluate the stopword list
initially selected.

A standard definition of a stoplist might be
a list of words or terms, or roots of words, that
are considered to be meaningless or insignif-
icant for purposes of information retrieval and
that are excluded from indexing. Therefore,
the purpose of stopwords is to make indexing
and searching of a database more efficient. By
registering basic words such as the or and as

Table 1. Original Soft Stopwords

American Dept
Annual Institute
Association Institution
Bulletin International
Bureau Introduction
Committee Journal
Conference Meeting
Company National
Congress Report
Council Society
Department Symposium

Bonnie Johnson is Head, Collection Mainte-
nance, and Elaine Peterson is Assistant Dean for
Technical Services. Montana State University Li-
braries. Bozeman.
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stopwords, one is able to avoid the time-con-
suming (or CPU-consuming) task of indexing
those words in the first place and to stop their
retrieval if entered as a keyword search by a user.

When our database was being profiled and
builtin 1987, a task force studied the problem
of determining which words to enter as
stopwords. Fortunately, our online catalog
(which runs on Inlex software) is one that
allows for both “hard” and “soft™ stopwords.

Table 2. Original Soft Stopword Occurrence

1991
Original Soft Stopwords Occurrence
Institution 458
Department 641
Company 901
Meeting 968
Bureau 1,016
Bulletin 1,192
Annual 1,364
Congress 1,792
Dept 1.826
Council 2,021
Journal 2,507
Committee 3,157
Association 3,478
Institute 3,656
Introduction 3,941
Symposium 5,023
Report 5,045
Conference 5,602
Society 5,937
National 6.659
International 7,663
American 14,397




Table 3. All Occurrences over 4,000 times
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Word 1991 Occurrences Word 1991 Occurrences
States 25856 Literature 5,844
United 25177 Theory 5,707
History 22 287 Proceedings 5,691
American 14,397 James 5.686
Congresses 12315 Life 5.686
English 11,274 Conference® 5,602
Montana 10,832 State 5,493
John 10,358 World 5,376
Research 9,666 Guide 5.369
Education 9,554 Aspects 5,326
New 9,014 Management 5239
Social 8,478 Great 5.130
Series 8.273 Analysis 5076
Study 8.222 Report*® 5,045
University 7.928 Symposium*® 5,023
William 7.715 Canada 5,013
Periodicals 7,693 Water 4635
International® 7,663 David 4,602
Studies 7,605 School 4561
Robert 6,922 Modern 4553
America 6,741 Public 4,531
National® 6,659 Engineering 4,374
Science 6,587 Policy 4,308
Century 6.585 Health 4.260
Art 6,149 Charles 4,248
Development 6,146 Works 4.203
Bibliography 6,097 Richard 4,188
Economic 6,090 George 4,166
Society*® 5.937

* Original stopword

(Many online catalogs do not make this dis-
tinction, but most allow for adjustment of
stopwords.) Hard stopwords are those en-
tered that can never be changed, while soft
stopwords can be adjusted as needed. All
parts of speech except nouns were included
as hard stopwords: articles (the, a, an), prep-
ositions (by, in. on). pronouns (he, she, it),
verbs (has, are, been). adverbs (as, how). ad-

jectives (my, their), conjunctions (and, or,
not), and abbreviations (etc, inc).

A more lengthy discussion was needed for
the creation of the soft stopword list. In the
end, based on preliminary analysis of the
database as it looked then and conventional
advice about stopwords, the words in table 1
were entered as soft stopwords. This list in-
cludes nouns.
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Table 4. Increase in Stopword Occurrence

% Increase % Increase
Word 5/88-5M1 Word 5/88-5/91
Engineering 116 James 29
School 80 Policy 27
Developments 69 Theory 25
Aspects 55 Great 24
National® 52 Proceedings 24
Modern 51 David 23
Science 49 State 23
Works 44 Economic 22
Montana 43 History 22
Report® 43 Richard 22
Health 40 Social 22
New 39 Study 22
World 38 Robert 21
Art 7 Guide 19
International® 37 Literature 19
Public 36 Periodicals 19
Water 36 States 18
Analysis 35 Studies 18
Society* 35 United 18
Education 34 Conference® 17
George 34 English 17
Management 33 Life 17
William 33 Symposium® 17
John 32 Series 16
Century 31 America 14
Charles 31 Congresses 14
Canada 30 Research 13

* Original stopword

When we received a major new software
release, we decided to reindex our entire
database. It was, therefore, an appropriate
time for evaluation of potential candidates for
stopwords. A report was produced showing
the number of items attached to each word in
the original “soft” stopword list (included in
table 2; totals in this and subsequent tables
are for author, title/series, and subject
fields). It is readily apparent that some of the
selected stopwords have had few occurrences
and little impact on efficient searching.

As a point of comparison, a rt was run
in 1991 that listed all words with more than

4,000 occurrences (see table 3). The initially
selected soft stopwords only account for six of
the fifty-seven words that now occur more
than 4,000 times.

Even more interesting is an examination of
the percentage increase over the last three
years of those words that occur more than
4,000 times in the database (see table 4).
Given the scope of our collection devel(:g
ment policy, the percentage increase of wo;
like engineering, school, Montana, health, and
art is no surprise. We would not be able to
make most of these high-occurence words
into stopwords because they are meaningful



words to search, even if their occurrence is
high. However, there are types of words sim-
ilar to those we originally indexed that, given
their rate of increase, make sense as
stopwords. Words like works, new, and pro-
ceedings are increasing faster than most of the
words we entered originally as stopwords. It
makes as much sense to enter these, or aword
like aspects, which has increased by 55 per-
cent in just three years, as it did initially to
enter meeting or annual, which have in-
creased less than 2 percent. The high occur-
rence and rate of increase of surnames like
George, William, and John make these candi-
dates for stopwords. In all cases, it is import-
ant to ascertain whether patrons are likely to
search on a given word. Although some words
may appear to be unimportant, they may in
fact be integral to certain titles, such as the
word works in a book about the Works Prog-

Prediction of OPAC
Spelling Errors through
a Keyword Inventory

Terry Ballard and Arthur Lifshin

In order to find and correct spelling errors in
the online public access catalog at Adelphi
University, a visual inspection was performed
of the 117,000 keywords indexed in the sys-
tem. More than 1,000 errors were found. Cer-
tain long but common words such as adminis-
tration, education, and commercial were
found to generate many different misspellings.
Most of the records were derived from biblio-
graphic utilities, so the findings can be gener-
alized to other OPACs. The same misspellings

were also found in substantial numbers in .

CD-ROM databases. Misspellings were ana-
lyzed by the machine-readable catalog
(MARC) field in which they were found, part
of speech, and type of mistake. Lists of com-
monly misspelled root words and specific mis-
takes are included.

Terry Ballard is Assistant Professor and Systems
Librarian, Adelphi University. Garden City. New
York. and Arthur Lifshin is Head. Science and
Engineering Center. Folger Library. University
of Maine at Orono.
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ress Administration. Both John and Montana
are high-occurrence words also, but whereas
we may want to block users from keyword
searching of John, we would not for a word
like Montana. It is also important that a mes-
sage appear to patrons explaining that they
have searched on a stopword and must enter
a different term or delete their tnitial choice
from the search.

In conclusion, based on our experience,
words that are initially perceived to be candi-
dates for inclusion in a stopword list can be
quite different than those that are truly in-
creasing in a database. The rate of change of
any given database over time has led us to
recommend that stopwords be examined
every few years. Patrons should be able to
retrieve satisfactory results via keyword
searches without placing unnecessary strain
on the computer system.

In the years since the online public access
catalog (OPAC) has replaced the card catalog
as the primary source of bibliographic infor-
mation in research libraries, much has been
written about miskeyings of library users by
Peters and Blazek, among others.! However,
little attention has been paid to spelling errors
that become a part of t[:e database. Perhaps
this is because researchers can work with logs
of OPAC transactions to find the searching
errors of OPAC users, but there is no easy way
to get at misspellings that are in a database
containing millions of words.

It may be widely perceived that spelling
errors in OPACs and other large databases are
few in number, randomly distributed, and im-
possible to locate in any systematic fashion.
The results of this study demonstrate that
these perceptions are incorrect.

HISTORY OF THE STUDY

Inarecentissue of American Libraries, there
appeared a short article describing how Jef-
frey Beall at Harvard had found words that are
prone to misspelling, such as Febuary or gov-
erment. Librarians at Adelphi University Li-
brary in Garden City, New York, checked the
keyword index in the library’s Innovative In-
terfaces OPAC (Innopac) and found single
examples of two of the ten words that were
featured. According to a formula provided in
the article, Adelphi had a very clean database.



140

This was not surprising because the cataloging
supervisor has described the operation as one
with a history of perfectionism.

However, misspelled words did show up
occasionally, and the author found a way to
make a thorough search of the database for
such problems. In the Innopac system, a suc-
cessful keyword search wilrdisplay a record
that contains the word that was queried or a
menu if there is more than one hit. However,
if there is no matching word, it will produce a
screen of choices that are nearby in the alpha-
bet. One may then browse forward or back-
ward looking at eight titles per screen

A trial search of the A’s was performed by
typing in aaaaa and browsing forward through
hundreds of screens. The result was the iden-
tification of forty-two spelling errors. This jus-
tified a search of the 117,000 words that are
contained in Adelphi’s 310,000 bibliographic
records. A complete visual check of the key-
word index represented a large volume of
work, but it seemed like the only reasonable
way to get the problem solved. Normally, two
letters were searched in a single workday.
Once a potential spelling mistake was identi-
fied, the full record was called up and checked
for context, e.g., langage is correct in French,
but it is a misspelling in English. If it did turn

“out to be a mistake, the screen containing the
incorrect word was printed along with the
menu screen of eight words that contained the
error. At the end of reviewing a letter, the print-
out was marked for immediate correction bya
student assistant. The system allows the staff
member to call up a record, identify the field
with the misspelling, and substitute the cor-
rect word for the misspelled one.

In going through the screens, one major
problem was non-English words that con-
tained only asingle letter’s difference from the

En%lish e(él:i\'alent. Another snag was archaic
spellings that actually appeares: in the title
pages of old books. Shakespeare was a partic-
ular problem—some books published in the
twentieth century used the spellin

Shakspeare. Other records had that spelling

even though the book did not. The system
does not display punctuation marks, so
there were many three-letter initials and

Roman numerals that displayed as nonsense

words.

After we had completed the inventory, we
ran global searches of the database to find any
of the commonly misspelled words in the sub-
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ject fields. This was accomplished in the list
creation mode of Innopac. A search could be
run for four words at a time using a search of
character strings. We did not find any mis-
spellings in the subject fields.

LITERATURE

A search of the literature resulted in a dearth
of material on misspellings in an OPAC.
Bourne looked at the frequency of spellin
errors in bibliographic databases in 1977.
Covered in the survey were such databases as
ERIC, Chemical Abstracts Condensates,
BIOSIS, NTIS, EI, NAL, PsychAbst,
ISMEC, ABI, and PATS. The percentage
error found was 0.29% overall, which ranged
from a low of 0.09% to a high of 0.89%.

Cynthia Ryans surveyed OCLC records in
1978 and examined the distribution of errors
in fields and the distribution of types of er-
rors.> The errors involved in this study in-
cluded all types of cataloging mistakes. Mis-
spellings were mentioned but not separately
analyzed. Of the errors, 58% were in the col-
lation field, 31% in subject headings, 19% in
series description, and 16% in both the title
and added entries.

A series of articles by Zamora; Zamora,
Pollock, and Zamora; and Pollock and Zamora
discusses the distribution of spelling errors in
Chemical Abstracts and the techniques (algo-
rithms) used to clean up the database.® Their
results showed that, while the number of
spelling errors found was large (50,000), when
compared with the total number of records
the error rate was only 0.2%. They found that

‘omissions were the most common errors (30—

40%), followed by insertions (25-35%), sub-
stitutions (15-20%), transpositions (10-15%),
and multiple errors (4-9%).

O'Neill and Vizine-Goetz looked at the
OCLC database spelling errors in the light of
possible correction mechanisms.” Although
they list some sixty-four spelling variants of
criticism, they do not investigate the actual
distribution of errors within the database.
They conclude that, although spelling check-
ers are impractical for very large databases,
they can be very useful in the case of smaller
databases. They also conclude that error-cor-
rection algorithms in conjunction with spell-
ing checkers and good editing techniques are
the best available solution.

The various solutions outlined in the above
articles are impractical in the case of Adelphi’s
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OPAC. Due to the nature of the OPAC it is Table 1. Distribution of Spelling Errors
not possible to introduce a spelling correction by Field Location

program into the database. Transferring the No %
entire database out of the OPAC and into :

another system and then back into the OPAC ~ Author A 1
would be prohibitive in time and cost. Also, it ~ Title 652 60.26
would probably introduce more errors thanit  Alternate Author 71 6.56
would remove. The added problem of the Alternate Title 39 2.96
many listings of foreign words and names 7
would, at this juncture, still bring up tens of ~Notes %1 2135
thousands of the items in our index. Series 71 6.56
METHODS AND RESULTS Imprint 4 0.37
Total 1.082 100.00

The spelling errors were entered into a
database in Paradox 3.5. Data entered in-
cluded the word or root word, location in the
record (title, author, note, etc.), partof speech  uble 2. Distribution of Spelling Errors
(noun, verb, etc.), origin (OCLC, LC-MARC, by Part of Speech

or local), type of error (omission, insertions, N -
etc.), and OCLC number. Table 1 shows the D:

distribution of errors in terms of location, Noun 656 60.63
ta}l:}e 2 as part of speech, table 3 as origin, and  Verb 150 13.86
table 4 as error 8

Tevshld bel movsd k0000 lofitht. NISHES 0 B,
spelling errors are found in the title fields, Adverb . P
followed at a distance by the notes field at  Miscellaneous 22 2.33
21.35%: the rest are minor. The same pattern  otal 1.082 100.00

is true for parts of speech, with 60.63% of the
errors occurring in nouns, followed by adjec-
tives and verbs at 18.12% and 13.86%, respec-
tively, the rest being minor. Origin is domi-  Table 3. Distribution of Spelling Errors
nated by OCLC records with 85.31%. Error by Origin

s are omission (49.08%), insertli)ons No. %
(19.78%), transpositions (11.01%), and substi-
tutions (12.94%). Dropped and added spaces 9°C o Sall
represented 5.36% and 1.76%, respectively. LC-MARC 2 2.22
With the exception of a slightly higher ADELPHI-CAT 7 5.27
value for omission, the data for the errortypes  yepr ey p 78 791

agree with Zamora. The inclusion of added
and dropped spaces seemed justified on the
basis of occurrence, a total of 7.12%. If these
were added into the omissions and insertions,
the results would skew still further. Given the  Tuple 4. Distribution of Errors
dominance of the title field, it is not surprising  over Error Types

that nouns also dominate; one would expect E E
book titles to contain primarily nouns. .

Total 1,082 100.00

Since 85.94% of Adelphi’s bibliographic ~Omission 531 49.08
records are OCLC, it is not surprising that  [nsertion 214 19.78
85.31% of the errors are found in OCLC bstituti 140 12.94
records. A 50,000-record sample of OCLC - .?n 120 11.01
records from the Adelphi database was gen- Trinspasition :
erated, and the distribution of OCLC num-  Added Space 19 1.76
bers by “millions” was compared with the  po5ed Space 58 5.36
distribution of OCLC numbers in the error T ::; 1.082 100.00

group. A linear regression was run between
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the two with the resulting r = 0.96 showing a
very high degree of correlation, indicating
that the distribution of OCLC numbers is the
same for both groups. Figure 1 shows the
distribution of OCLC numbers (in millions)
for the error group.

A determination was made of the position
of the spelling error in the title—whether in
the subtitle, first word, second word, etc. Of
the 652 title errors, 358 (54.91%) are in the
subtitle. The rest are distributed as shown in
table 5. This demonstrates that a misspelled
word in the title field will most likely be in the
subtitle or within the first few words of the
title. The distribution shows equal probability
of the error being in the first two words; the
probability slowly diminishes until the eighth
word, where there is a sudden drop. This will
andoubtedly have an effect on title searching;
the extent to which it does will depend on the
number of errors in the database.

It became obvious very early in the study
that some words are misspelled more often
than others and that words that you expect to
be misspelled are not. Variants of the same
word were collected as one; endings and com-
mon suffixes were ignored in generating the
word counts. All of the words that are mis-
spelled many times tend to have eight or more
letters and at least three syllables. Table 6 lists
the most commonly misspelled words and
their frequencies. Although these may not be
common in evervday use they are quite com-
monly found in any academic OPAC. It is the
more common words that have been misspelled
and not the more esoteric technical terms.
Table 5. Distribution of Errors
within the Title Field

Word
Number Amt. % Cum. %
1 42 14.29 14.29
2 42 14.29 28.58
3 36 12.25 40.83
4 32 10.86 51.70
5 29 9.86 61.57
6 25 8.50 70.05
7 28 9.52 79.57
8 14 4.76 84.33
9 7 2.38 86.71
10 8 2.72 89.43
>10 31 10.54 100.00
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Words such as development, psychology,
or possibility would show many different per-
mutations of dropped or inverted letters. In the
case of psychology, we started encountering
these with paychology and kept seeing varia-
tions through pyschology. Table 7 shows some
of the more common misspellings that oc-
curred in the Adelphi OPAC.

There were several possible mistakes that
generated specific searches during the proj-
ect. We thought that common words such as
the or and might show up in combinations
such as teh or adn. They did not. Another
possibility was words that ended in some com-
bination of tion showing up as toin. A search was
run of the database for any word in the title or
notes field containing the string toin. More than
fifty were called up, but none was a misspelling.

It must be emphasized that the errors in
our OCLC records did not necessarily origi-
nate with OCLC. Using our file of OCLC
error numbers sorted in numerical order, we
selected every tenth record to retrieve. We
looked at them to determine whether mis-
takes were still present. In doing so we found
that some mistakes were in subtitles that did
not exist in the OCLC record, so we surmise
that the spelling error was input during local
editing. However, of the 123 records that we
called up, 63 still had a misspelled word in the
OCLC database.

DISCUSSION

Since most of the misspelled words were on
records that were derived from national
databases, it seemed reasonable to suspect
that these commonly misspelled words
would be present in other OPACs. The above
words were searched at a number of other
large libraries in the New York metropolitan
area, and it was verified that these problems
are widespread. In addition, we looked at some
of the more common misspellings in the CD-
ROM databases that we have and found
hundreds of hits on words such as com-
merical, reseach, adminstration, and gov-
ernment.

RECOMMENDATIONS

Obviously, every library that has an OPAC
with keyword capability should search the
problem words that we have identified and fix
the inevitable errors. Even when the mistakes
are corrected in OCLC, member libraries
using the records prior to correction will still
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Table 6. Most Common Misspelled Word Roots Found in the OPAC

Word Frequency Word Frequency
University 18 Responsibility 7
Histor 12 Select 7
Psychoanal 12 Organization 6
Relation 12 Politic 6
Development 11 Servic 6
Administration 10 Technique 6
Association 10 Applications 5
Philosoph 10 Bibliograph 5
Integ 9 Government 5
Introduct 9 Industrial 5
Research 9 Khrushchev 5
Commercial 8 Massachusetts 5
Education 8 Perspective 5
Committee 7 Physiolog 5
Criticism 7 Proceed 5
Institution 7 Sociol 5
Occurrence 7 Supplement 5
Psycholog 7

Table 7. The Most Frequently Occurring Spelling Mistakes Found in the OPAC

Word Frequency Word Frequency
Adminstration 10 Occurence 4
Commerical 8 Philosphy 4
Questionaire 8 Psychanalytic 4
Universty 7 Reseach 4
Intergral 5 Responsiblity 4
Committe 4 Associaton 3
Developement 4 Behaviorial 3
Educaton 4 Bibiography 3
Pantomine 4 Linquistic 3

need to fix the mistakes individually in their
own OPAC:s.

Those catalogers who input original re-
cords into any database should be aware of
the kinds of mistakes that we have identified
and become more vigilant. OCLC members
who are cataloging new records might con-
sider the option of transferring new records to
an ASCII file through the Savescreen option,
calling them up in a word processing program
with a spell checker, and eliminating these
problems ahead of time.

Now that the technology has arriveld for
keyword searching of bibli hic utilities,
thosy‘:o institutions gshould dl:lgzpmisspellings
from their records as part of their ongoing
maintenance. Perhaps it might be possible for
them to run new records through a spell
checker on a daily basis.

Finally, we would like to see a follow-u
study performed on a larger database to veri
our findings about predicting the types of
words that are prone to misspellings.
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Special Section: Happy Birthday
to MELVYL® (Part 1)

The MELVYL System:
The Next Five Years and
Beyond

Michael G. Berger

Planning for the next five years of the
MELVYL system is described in the context of
University of California information system
planning. The planning environment is out-
lined from which are derived the objectives for
the continued growth of the MELVYL system.
The technical evolution of the MELVYL sys-
tem necessary to meet the objectives is also
reviewed. Envisioned in this technical evolu-
tion is the conversion of the MELVYL system
to a client/server architecture that includes a
graphical interface. Future plans for the
MELVYL system provide a basis for tackling
the problems of fragmented databases and
information overload. Four initiatives to alle-
viate these problems are briefly described.
Over the last ten years, the MELVYL sys-
tem has evolved into a key element in the
university’s plan for access to information.
The University of California’s strategy for li-
brary automation stresses the need for uni-
versitywide access through the continued de-
ployment of University of California networks,
the development of campus-integrated li-
brary automation systems, and the expansion
of the MELVYL system into an information
utility. The present strategy reaffirms the “one
University, one library” objective of the Plan
Jor Development, 1978-1988, the ten-year
plan that led to the development of the

MELVYL catalog.!

The location of information resources,
once constrained by technical limitations, can
now be determined by the needs of users, the

Michael G. Berger is Assistant Director for Plan-
ning, Division of Library Automation, Universit
of California, Office of the President, Ouklan((
California.

quality of services, the economics of procur-
ing the resources, and the strength of net-
works. The MELVYL system is only one com-
ponent of the university’s effort to coordinate
access to scholarly information, a role it shares
with the other components—campus librar-
ies, computer centers, and departments. Fu-
ture growth depends on coordination and co-
operation among all components.

This paper describes options for furthering
the role of the MELVYL system in a continu-
ally evolving environment. First, the current
environment and planning assumptions about
the future are reviewed, placing the growth of
the MELVYL system in the context of the
overall planning for the development of uni-
versity automated information systems. Next,
the objectives underlying the continued de-
velopment of the MELVYL system are pro-
posed. These objectives suggest a shift of
emphasis by giving the MELVYL system a
more active role in mounting databases, mak-
ing more effective use of network resources,
and incorporating new technologies for access
and the display of information. Then, the
technical evolution of the MELVYL system
necessary to achieve its role in the University’s
information structure is described. Finally,
challenges beyond the next five years are sug-
gested.

CURRENT ENVIRONMENT AND
PLANNING ASSUMPTIONS

At the University of California, users access
information resources through a mosaic of
loosely connected systems. The university’s
strategy for access to information differenti-
ates where information is stored from where
it is accessed. Though the physical storage of
information may be centralized within the
MELVYL system, at the campus, or at the
national level, access should be universal, lim-

Note: MELVYL, CURRENT CONTENTS, and
MEDLINE are trademarks of the University of
California.



ited only by user affiliation as appropriate for
some restricted data such as personal files.

Within this framework, the MELVYL sys-
tem will continue to provide access to the
monographs and periodicals holdings of the
university and a broad spectrum of abstracting
and indexing (A&I) databases covering the
major disciplines of interest to the university
community. In addition, access may also be
provided to nonbibliographic information
sources, such as source material in electronic
form, electronic journals, and selected scien-
tific and image databases of general uni-
versitywide interest.

The strategy for coordinated access to infor-
mation resources maximizes the university’s in-
vestment in existing systems by drawing to-
gether the various aspects of the present
environment into a coordinated system. The
major components of the present environ-
ment that are influencing planning include
the following.

THE MELVYL SYSTEM

With the addition of A&I databases, the
MELVYL catalog has made a transition
from a catalog to a system. In addition to
requiring access to a varied list of informa-
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tion sources, users are also requesting that
the MELVYL system connect to network-
based services, such as electronic mail and
remote printing. Investments in these net-
work infrastructure services will then facili-
tate development of links to document
delivery systems and current-awareness
functions. Another aspect of the MELVYL
system’s role as an information utility is
demonstrated by the growing use of
MELVYL services by non-UC institutions
such as Stanford University, the California
Academy of Sciences, and the California
State Library. In this regard, the Univer-
sity of California has established recipro-
cal arrangements with Stanford to trade ac-
cess to proprietary databases. Together, UC
and Stanford have negotiated contracts with
database providers that allow joint access.
Use of the MELVYL system continues to
expand (see figures 1-5). Though there has
been a drop-off in the use of the MELVYL
monographs database as campuses have in-
stalle(:frlaocal library systems that include on-
line catalogs, this has been more than offset
by the use of the MELVYL journal articles
databases. In addition, remote use of the catalo,
has grown dramatically. The monogmpl%
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database continues to grow—the sixth mil-
lionth book title was recorded in January,
1991—as campuses complete retrospective
conversion projects. As of June 30, 1991, ap-
proximately 81 percent of the UC collection
was in machine-readable form, with three
campuses, Irvine, Santa Cruz, and San Diego,
fully converted and several others approach-
ing completion.

The faculty, staff, and students of the Uni-
versity of California have more information
options than ever. While providing a common
ground for locating information, the MELVYL
system is still imperfectly integrated with the
information access infrastructure on some
campuses, and links between the MELVYL
system and services such as electronic mail,
used daily by much of the university commu-
nity, are only beginning to be developed.

THE NEED TO INTEGRATE
ELECTRONIC SERVICES AT THE
UNIVERSITY OF CALIFORNIA

The components of the university informa-
tion infrastructure—computers, information
sources, networks, and electronic services—
are slowly becoming integrated into a com-
mon system. Existing systems, however, do
not share compatible standards, making the
display and exchange of data difficult; they
have quite different interfaces, causing steep
learning curves; they offer different levels of
service; and they have different access re-
strictions. In spite of these problems, there
has been considerable success in sharing re-

sources. Work remains, however, before the -

diverse information resources can be brought
together in a system that projects a single
image to the user.

THE NEED TO DEVELOP A
“SINGLE SYSTEM IMAGE” TO
UNIVERSITY SYSTEMS

The single system image concept is intended
to make diverse University of California aca-
demic and administrative information sys-
tems accessible to the end user through a
variety of interfaces and hardware platforms.
The components of the single system image
include:

* Access to multiple systems. The single
system image implies that users will have
access to a wide range of information sources
and services under university control, as well
as to regional and national networks.
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* Availability of information about univer-
sity resources. The single system image pro-
vides that information about resources be
available to the end user to facilitate select-
ing needed applications. Information about
each university system should include the
function of the system, access restrictions,
means of access, and usage procedures. Infor-
mation may be gathered into a directory of
databases.

e Availability through multiple interfaces.
The single system image recognizes that users
will be using systems with many different
kinds of interfaces, including line-by-line,
command language, menu, and various kinds
of graphical interfaces, or a combination of
interfaces. The interface should promote
rather than hinder use.

e Interface standards. The single system
image will be built upon standards including
(1) common approaches to providing informa-
tion about UC systems; (2) common naviga-
tion strategies to getting started in a chosen
system; (3) compatible help and error-handling
strategies; (4) information retrieval protocols
such as Z39.50; (5) display protocols, such as
the X-Window system; and (6) compatible
access to services such as printing,

* Access control. While UC’s plans call for
any resource to be accessible from any access
point across the network, this does not mean
that all users have access to all resources on
the network. Clearly, the mechanism for ac-
cess control and authentication will have to be
an integral part of the implementation of the
single system image.

The Z39.50 protocol is of particular inter-
est for linking diverse systems. This protocol
will allow users on one system to search an-
other system and have the results returned to
the original system.>? This should be a con-
siderable improvement over the present
means of remote access, in which the user
must directly connect to a remote system and
use that system’s (possibly unfamiliar) inter-
face. Acceptance of the X-Window system
as the display mechanism for bit-mapped
display devices will also strengthen the sin-
gle system image by combining diverse sys-
tems on asingle display screen and by allowing
graphical interfaces to communicate across a
wide range of access platforms. Through the
single system image, users will come to have
stable expectations about university systems
and be able to rely on these expectations to



deal with new applications and information
resources.

NETWORK INFORMATION
RESOURCES

The development of automated information
services at the University of California takes
place within the context of national develop-
ments of information resources and networks.
Information is a national resource. How to
create and share information is a national
problem, and the basic goal is to make infor-
mation available to the widest audience at the
least cost. Though this basic goal is not in
dispute, there are many different approaches
to achieving it. The different approaches de-
pend, in part, on economics, politics, entre-
preneurial spirit, and the assessment of future
technology. The research, education, and sci-
entific communities are laying the ground-
work for a national network based on the
concept of low-cost access to information in
electronic form. The private sector has been
attracted to the information marketplace for
profit because of the high value organizations
and individuals place on locating and using
information. Both as database creators and
providers, the private sector has targeted
and served various segments of the market-
place.

The existence of these two groups—the
scholarly and scientific community, led by
educators and librarians, and the private ven-
dors—has created opposing currents. One is
the desire for wide access to information at
the lowest cost. The other is restricted access
to information for a fee. At present, system
licenses to information resources for flat rates
are the only common ground. While new re-
lationships are being worked out in regional
and national meetings, the MELVYL system
must deal with a present mix of resources and
plan for dealing with the expanding mosaic of
sources and services.

CHANGING PATTERNS OF
SCHOLARLY PUBLICATIONS AND
PROSPECTS FOR THE
ELECTRONIC LIBRARY

The early stages of a revolution in scholarly
publication are also under way. The main
themes of this revolution are the storage of
source materials in electronic form and the
development of electronic journals. The re-
sult of this revolution will be the development
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of the electronic library. The electronic library
is created when an organization takes respon-
sibility for providing access to a body of elec-
tronic sources. This responsibility entails a
combination of procuring and loading elec-
tronic sources on a system and identifying and
providing access to resources loaded else-
where on the network. In the UC situation,
there is likely to develop a series of electronic
libraries. The MELVYL system will procure
electronic sources of interest to the university
community and provide access to other sources
on the network. Campuses will procure elec-
tronic sources of local interest and also pro-
vide access to other resources on the net-
work.

CAMPUS LIBRARY AND
INFORMATION SYSTEMS

As a constituency for and a provider of auto-
mated services, campus libraries are a central
focus for current planning. Campuses are ac-
tively developing both bibliographic and non-
bibliographic information systems. Campus
libraries are achieving significant im-
provements in service, internal efficiencies,
and reductions in the growth rate of library

rocessing costs through the implementation
of integrated library automation systems. In
addition to internal processing functions,
these systems generally offer public access,
thereby reducing the use of the MELVYL
system for local catalog access. Though the
local systems may lack some of the sophisti-
cated MELVYL features, a portion of the
campus needs for information can be met by
the local system turning to the MELVYL
system for special search functions, for ac-
cess to universitywide resources, and for ac-
cess to the A&I databases. In addition, the
local system has the advantage of being able
to indicate the circulation status of items in its
catalog (e.g., whether a book is checked out
or on hold).

An alternative model for integrating the
local campus catalog with the MELVYL sys-
tem is being developed at UC Davis, where
the local automation system will primarily ad-
dress internal processing functions, while the
MELVYL system is retained for public access.
By establishing a system-to-system link based
on the Z39.50 protocol, MELVYL users will
be able to determine the circulation status of
Davis items from the local circulation control

system.
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CHANGING USER EXPECTATIONS

The beneficiary of UC-wide and national
planning initiatives is the user and, in partic-
ular, the end user. Information retrieval was
once viewed as the purview of the librarians
or information specialists who mediated be-
tween the end user and the information
source. The advent of the online catalog and
the easy availability of online resources has
shifted the emphasis to the end user. The
online catalog has also led to increased expec-
tations and demands for more resources and
services.

PLANNING OBJECTIVES FOR
MELVYL SYSTEM DEVELOPMENT

MELVYL system objectives are proposed that
extend its current status as an information
utility combining database access and elec-
tronic services through a common interface.
These objectives recognize that while there
may be a common interface, the resources

may be housed on the MELVYL system, local

campus systems, or anywhere on the network.
Specific objectives are to:

* Continue growth of the catalog and pe-
riodical databases. The catalog ar:z% periodi-
cals database will continue to grow with cur-
rent acquisitions and retrospective conversion.
Approximately 81 percent of the university’s
collection have been converted.

* Accelerate loading of A&I databases.
The loading of A&I databases will be acceler-
ated, with the goal of loading a core of twelve
to fifteen databases supporting the major dis-
ciplines in the next five years. UC will main-
tain the flexibility to respond to changes in the
composition of A&I databases by being able
to add or cancel licenses as needed to main-
tain the best and most cost-effective available
resources for UC needs.

* Provide access to specialized databases.
A considerable number of specialized data-
bases are being created at the university and
other institutions. Although there is no cur-
rent project to mount specialized databases,
the Division of Library Automation will work
with database producers to provide access to
these resources.

* Provide access to electronic source
databases. Providing access to full-text
databases of source materials is the logical
extension of the MELVYL system’s role as an
access system. Presently, planning is under
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way to load the full text of a portion of the
Information Access Corporation’s databases
now indexed on the MELVYL system. An
immediate priority will be for the MELVYL
system to provide access to page image files
of electronic source information for transmis-
sion across the network for high-quality access
and printing.

¢ Provide access to electronic journals.
Electronic journals are a special case of source
materials, as there may be no printed edition.
Electronic journals will be mounted on the
MELVYL system consistent with the university’s
acquisition policies. The MELVYL system will
also be able to provide access to electronic
journals mounted at other locations on the
network as these journals become available.
As an electronic library, the MELVYL system
may act as an archive for issues of electronic
journals.

PROVIDE ACCESS TO
REFERENCE SOURCES

Considerable reference material is becoming
available in electronic form, such as dictionar-
ies, encyclopedias, handbooks, and pharma-
copoeias. The MELVYL system is a candidate
for providing access to a subset of these re-
sources of interest to the academic community.

e Provide access to a directory of
databases. The number of database sources
continues to grow at an explosive rate. Except
with the most common databases, users have
difficulty determining what databases exist as
well as their coverage, availability, access re-
strictions, and methods of use. Presently users
accessing the MELVYL system are given a
choice of databases loaded centrally and a
selection of databases available on the net-
work. At some point, there will be a critical
mass of these databases available through the
network, making it necessary to localize in-
formation about these resources in a directo?:
of databases that users will be able to searc
by provider, title, and topic.*>

* Plan for intersystem standards. The uni-
versity is committed to implementing stan-
dards that will facilitate access to and sharing
of data between systems. There is already
wide-scale acceptance of standards, such as
MARC and TCP/IP, with OSI waiting in the
wings. Soon, the computer-to-computer in-
formation retrieval protocol Z39.50 will be
implemented to link diverse information ser-
vices. Other standards for data interchange,



authentication, and printing are in the process
of being discusseg, developed, and im-
plemented.

* Facilitate data coordination and data
quality. The records in the MELVYL union
catalog and CALLS (California Academic Li-
brary List of Serials) are the result of the work
of campus libraries. The MELVYL system will
continue to protect the integrity of these rec-
ords and coordinate the MELVYL catalog
databases with local campus files as well as to
upgrade them and to extend the value of the
UC bibliographic file by incorporating infor-
mation from national bibliographic sources,
such as the LC MARC and CONSER files.

* Plan for delivery of electronic services to
the UC community. Planning is under way to
develop an operational framework to provide
electronic services in the UC network envi-
ronment. These services will include elec-
tronic mail for transmission of requests for
services such as document delivery, various
kinds of file transfer mechanisms, and remote
printing.

* Plan for conversion of the MELVYL sys-
tem for use in a workstation environment.
Creating a workstation environment implies a
conceptual, software, and hardware shift from
terminals to intelligent front ends that inte-
grate internal processing capabilities with
standardized interfaces such as X-Windows,
Z39.50, and file transfer protocols.®* In this
environment, access to information resources
is merged with the other processing functions
of the faculty, staff, and student workplace. It
is important to recognize that workstation, in
this context, is a general term, encompassing
today’s UNIX workstations (from vendors
such as DEC, IBM, SUN, NEXT, and
Hewlett-Packard), PCs, Macintoshes, and
others to come. Any strategy for workstation
support must recognize the present and fu-
ture diversity of the installed base of such
workstations. An interesting example of a
workstation used as an intelligent front end to
the MELVYL system is provided by Michael
Buckland’s OASIS project, which does more
refined processing of records retrieved and
downloaded from the MELVYL system.?

* Maintain adequate MELVYL perfor-
mance. During the transition from access to
new information sources and new access tech-
nologies, the MELVYL system must maintain
adequate performance in terms of reliability.
response time, and usability.
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* Continue planning for disaster recovery

and system backup. Planning for disaster re-
covery and system backup has been made
more complex by the multiplication of
MELVYL databases, the implementation of
campus catalogs, the development of alliances
between organizations whose systems may be
able to provide backup during disasters, and
by the development of technical standards
such as Z39.50 that will facilitate resource
sharing. During the next five years, work will
continue on developing plans and policies for
disaster recovery that reflect the mosaic of
databases to be backed up, identifying sites
that could be used in times of emergencies,
and establishing agreements with other
database providers for reciprocal emergency
access.
Planning for the future growth of the
MELVYL system occurs in the context of
overall planning for libraries and other auto-
mated information activities. Plans are re-
viewed widely by university administrative
groups, librarians, library staff, and faculty.
Decisions such as which databases to mount
on the MELVYL system, changes to the inter-
face, and new functions are made in consulta-
tion with standing and ad hoc committees.

TECHNICAL EVOLUTION OF THE
MELVYL SYSTEM

During the next five years, the MELVYL sys-
tem will evolve into a network information
server based on national and international
standards. In the network information server
environment, the database and retrieval soft-
ware will be separated from the user interface
with the Z39.50 protocol used to communi-
cate between the database and the interface.
A client/server architecture will allow the sys-
tem to incorporate new technologies more
flexibly; the result will be a set of services that
is far more agile than today’s configuration
when faced with new service demands, new
technologies, and shifting cost-technology
tradeoffs. The approach will be evolutionary,
adding new capabilities such as workstation
support, while retaining existing services.
One possibility will be to employ multiple
database management systems, selecting one
ialized for bibliographic databases, an-
other for full-text databases, a third for image
databases, and a fourth for scientific/numeric
data to obtain maximum leverage through the
use of commercially available software. There
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is a very high cost to such diversity, not just in
terms of licensing and maintaining software
but also in terms of staff and training. A rigor-
ous technical and cost-benefit evaluation of
database management technology available
on the marketplace in the 1992-93 time frame
will be required to make these decisions. A
client/server environment requires a revision
of the MELVYL user interface.

The present MELVYL interface is really a
composite of interfaces that has evolved as the
MELVYL system has added new functions

and databases. To take advantage of new tech- -

nologies and facilitate the future growth of the
MELVYL system, a graphical user interface is
proposed to consolidate the differing ap-
proaches of the present interface into a single,
unified interface. Graphical interfaces facili-
tate learning and using online catalogs and
improving the presentation of existing func-
tions, as well as providing a platform for new
approaches to manipulating information. A
graphical interface offers the user opportuni-
ties for adapting the interface to personal
style, allowing both graphical and command
line approaches.

As part of the development of the graphi-
cal interface, the present line-by-line inter-
face will be revisec}) as well. A single interface
will be conceptualized with a graphical and
line-by-line component. A num%:;r of factors
warrant the continuation of a line-by-line in-
terface. First, during the transition period to
graphical environments, the availability of a
line-by-line interface will provide continuity
for current users. Second, some catalog sys-
tem functions are better handled in a com-
mand line environment. Third, there will be a
continuin%):eed for a line-by-line interface as
users will be likely to access the system from
a combination of graphical and ASCII termi-
nal locations, such as mixing graphical access
at work with ASCII access from home.
Fourth, there is likely to be a lengthy period
of transition to graphical platforms in UC li-

- braries. Revising the current interface to be
compatible with the graphical interface will
give all users immediate benefits from the
proposed revisions to the interface.

Graphical interface is aloose term applied
to windowed interfaces typically activated by
a mouse and keyboard and cued by graphical
devices such as buttons and icons. The desig-
nation graphical interface has been applied to
simple systems with little more than awindow
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capability as well as to complex systems with
multiple layers of windows and arrays of but-
tons and icons. Proposed here is a graphical
interface utilizing the X-Windows technology.
It is reasonable to assume that systems based
on X-Windows technology will predominate
in the academic community. Though pres-
ently X-Windows capabilities imply expensive
workstations, the X-Windows protocol is inde-
pendent of hardware and can be utilized in
specialized terminals (X-terminals) con-
nected to networks and by PCs configured as
X-terminals.

The complexities of new access and service
environments require improved interfaces to
keep up with the evolution of existing systems
and the promise of new ones. Conceptually,
an interface should be more than its display
mechanisms. The design of the propose(r in-
terface will be based on the needs and capa-
bilities of its users.

THE MELVYL USER INTERFACE:
DESIGN PRINCIPLES

To provide some stability in the rapidly chang-
ing user interface environment, a set of design
principles are proposed to guide and evaluate
interface approaches. These include the fol-
lowing:

¢ The interface must be comprehensive.
The interface must provide coordinated ac-
cess to all MELVYL system functions includ-
inﬁ those that link the MELVYL system to
others across networks.

* The interface must provide an orderly
transition between the novice and expert user.
The interface assumes that users will become
more expert with the MELVYL system
through use, and learning paths toward more
expert use should be provided. The terms
novice and expert, in the context of the inter-
face, apply to the overall expertise of the user
and not just to the selection of a menu mode
or command mode for communicating with
the system. Thus, whether commands or
menus are used is less important than the
functions attempted.

* The interface must provide a range of
communication approaches. In the pro
interface, the user must have a range of com-
munication approaches, from mouse-acti-
vated graphical user interfaces to command-
oriented interfaces.

e The user must be able to configure a
number of elements in the interface. As pro-



vided by X-Windows and the MELVYL sys-
tem application, users should be able to mod-
ify the appearance of the interface and the
location of windows, icons, and buttons. In the
present MELVYL system, users have the op-
tion of setting a number of parameters for
each session, such as their database choice,
the date range and language of their search,
and the default display. In the graphical
interface, these options could be cued
graphically.

* The user must be able to make informed
decisions about system use. The proposed
interface should facilitate user decision mak-
ing by providing information about the user’s
session. Navigational paths should be func-
tionally organized, expanding from the sim-
ple to the complex.

* Actions in the interface must be distinc-
tive and memorable. The placement of win-
dows, use of graphics and color, the location
of text, and the use of different typefaces and
other devices will be used to reinforce the
user’s sense of the functions of the system and
his or her current location in the system.

* The interface should expand the user’s
working memory. By placement of informa-
tion on the screen, the proposed interface can
facilitate the use of MELVYL functions. Be-
cause recognition memory is robust and ac-
tive, having graphical and text reminders should
aid the user’s navigation of the interface.

* The interface must facilitate use of the
MELVYL system without being obtrusive.
While graphical aids, windows, and icons can
facilitate system use and future learning,
these communication techniques should not
dominate the interface or become so idiosyn-
cratic that it becomes difficult for the user to
transfer knowledge about use of the catalog to
other systems with similar functions.

* The interface must be multitasking. The
user should be able to do more than one task
at a time, such as downloading a bibliography
while doing another search.

These general principles are the starting
point in evaluating existing interfaces and will
provide a framework for development of the
MELVYL graphical interface.

The graphical user interface is more than
just an improvement in display technology; it
is a change in the way the interface is viewed
by both designers and users. The interface
goes beyond sequential processing of a single
application or application task to become an
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asynchronous window on multiple applica-
tions. Users can move from one application to
another in a manner based on their own work
habits rather than by system-determined se-
quences. By jumping from window to window,
users can run multiple tasks simultaneously
and can combine elements of different tasks
into a single task. What makes this flexibility
possible is the independence of the interface
from the application and the inherent capabil-
ities built into the graphical interface.

THE MELVYL SYSTEM:
CHALLENGES AT THE
PLANNING HORIZON

The MELVYL system is very much a creature
of its environment. It has been developed to
meet the needs of its community, and the
system has evolved as the environment has
changed. What was once a replacement for
the card catalog has become an information
utility providing access not only to the tradi-
tional library catalog but also to journal liter-
ature and other network information sources.
The development of a graphical interface will
allow the MELVYL system to stay current
with the best of advancing technology. In the
next five years, the MELVYL system will be-
come more of a component in the university’s
coordinated access to information than a
stand-alone system.

The next five years will also be a transition
period, bringing the system to the point
where solutions can be sought for persistent
challenges to effective information access.
These challenges involve changing the way
information is viewed and the role of the
catalog in the information-seeking process.
Presently, access to information is fragmented
by database, type of publication, type of index,
date of publication, and by the user’s location.
Inone Satabase, users are finding more infor-
mation than they are willing to display. In the
MELVYL system, users retrieve an average of
one hundred records per search in the catalog
database but only display about fifteen re-

" cords per search. Because the most com-

monly used display command lists retrievals
in alphabetical order by author and title,
users’ displays are heavily skewed toward au-
thor names be?inning with the first letters of
the alphabet. If users are overloaded with infor-
mation from a single database, they are truly
overwhelmed from the cumulative resources
across databases.
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crease the scope of information searched
across databases but at the same time make it
Ezssible for the user to display records that
st meet the particular information need.
Some of possibilities to meet this include:

. \Vi(s’ening the scope of the search. A
user’s search should be processed against all
reasonable information sources. Users are
often not clear on the distinctions that divide
databases or even indexes within a database.
For example, users search for periodicals and
journal articles in the monograph database,

ks in journal article databases, and c()rro-
rate authors as personal authors or titles.
Users exhaust themselves searching for a
topic in one database while another (fatabase
may have more relevant materials.

* Providing more tools for the user to focus
the search. Even in the single database, the
user is often swamped with information.
Searches against multiple files will compound
the problem unless better tools are provided,
such as entry vocabularies for formulating
searches, a feedback mechanism for redirect-
ing searching, and limiting functions for re-
ducing large retrievals.

* Providing more meaningful information
about retrieved publications. There is consid-
erable overlap between databases. For exam-
ple, an article in one database may only have
the citation, in another the author’s address,
in another the abstract, in another a review of
the article, and in another the full text. Links
need to be established between like works in
different databases so that users will be able
to retrieve the full extent of the available in-
formation.

* Aiding the user in recognizing the most
signiﬁmnt%iterature. Presently, the results of
all searches are treated equally. Not all works
are created equal: some are acknowledged as
classics in their fields. Means need to be de-
veloped to permit users to determine the
standing of retrievals. Users need to be able
to determine the core or classic works in a
field, to consult reviews of works, and to learn
about the authors of works by links to bio-
graphical information. Much of the informa-
tion needed to make these kinds of judgments
is available now in machine-readable form
and must be gathered into more holistic
systems.

Work on these challenges will provide op-
portunities for libraries and librarians. The
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online catalog has gone along way in achieving
the first two objectives of the catalog first
proposed by C. A. Cutter: (1) to enable a
person to find a book by author, title, or sub-
ject; and (2) to show what the library has by
author, subject, or by kind of literature.

The future, however, may be in meeting
Cutter’s third objective: “To assist in the
choice of work . . . as to its edition (biblio-
graphically) . . . [and] . . . as to its character
(literary or topical).”” A reorientation of the
online catalog can assist the user by breaking
down the barriers to effective searching
caused by the online catalog itself, by the
unfamiliar details of bibliographic representa-
tion of works, and by the often rigid assign-
ment of subject headings. Where the online
catalog cannot overcome these barriers by
allowing simple searchin§ of multiple
databases or multiple indexes within a
database, the catalog should reveal the struc-
ture of the system and the underlying data so
that users can learn to make better searching
decisions. Finally, the online catalog can pro-
vide a learning environment for the user to
become self-sufficient.
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lows is a personal selection of improvements
not only for the MELVYL system but for
online catalogs generally.

USER ENVIRONMENT

The online catalog has two quite different
kinds of impact. For all who visit the library,
itis adifferent sort of catalog, with akeyboard,
screen, and a new way of searching that re-
places passive trays of cards.

A different impact arises with the growing
proportion of library users whose work habits
and working environments have changed to
include routine use of computers. For these

rsons, the option of remote access to the
ibrary’s catalog has constituted an important
new extension of library service. Not since
library catalogs were (infrequently) printed
and distributed in book form in the nine-
teenth century has this kind of catalog access
been possible. This second impact is selective,
an erﬁaﬁcement of service for those whose
work habits and equipment enable them to
benefit. Library automation to improve li-
brary service within the library is clearly
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useful. However, the ability of the library to
arrange for access from outside the library to
materials stored electronically, such that users
with suitable equipment and skills can use
these resources ﬁ)y themselves, constitutes a
much more substantial extension of library
service.

Because people have moved to a personal
computing environment for their work, they
need the provision of online access to the
online catalog, online bibliographies, and any
other online resources because the effective
performance of their work is based on access
to electronic records. Their work is con-
strained if such access is not provided. For this
reason library automation, hitherto based on
factors internal to the library, should now be
associated with and paced by the parallel shift
in the “task environment” of the people the
library serves. Once library users begin to
work electronically, they are hindered by the
lack of remote access to an online catalog and
to materials in electronic form. This close
coupling of library development with changes
in users” working styles requires a new per-
spective. Any serious agenda for automation
in library service should include enhance-
ments designed to bring service to where the
users are and into their personal working (and
computing) environment. Our first four
agenda items are in this class.

Automatic SDI

The Selective Dissemination of Information
(SDI) is the notification of library users of
selected, newly received items relevant to
their personal interests. SDI is a well-estab-
lished practice in small, specialized libraries
but is labor intensive anf{e:herefore. rarely
found in large libraries. The idea of SDI has
found new currency outside of libraries as
“information filtering.” The (largely indepen-
dent) developments of electronic mail and of
online library catalogs can be combined to
provide automatic SDI if the catalog has an
“AND LOADED SINCE [date]” search limit
capability (as the MELVYL system does) or
can achieve a similar effect through, for exam-
ple, record ID numbers in consecutive order.

One feasible approach would be along the
following lines. A library user’s SDI profile can
be expressed in terms of an online search
statement (e.g.. FIND SUBJECT CATALOGS,
ONLINE) and identified by the user’s elec-
tronic mail address (e.g, buckland@otlet.
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berkeley.edu). During off-peak periods, at in-
tervals such as once a mon!'}’: an SDI program
would initiate each search with the AND
LOADED SINCE search limit set so as to
capture records added to the catalog since the
previous running of the program. Each search
result would then be sent automatically as
electronic mail to that library user’s e-mail
address. Implementing such a service would
build on disparate, existing investments in e-
mail systems, telecommunications networks,
and an online catalog and would add to the
value received from each.

It was clear by the mid-1980s that such a
service would be feasible and relatively simple
to implement, but it was not perceived as a
priority for the MELVYL system at that time.!
The practice of loading indexing and abstract-
ing files in conjunction with online catalogs
increases the scope for what could be a popu-
lar and inexpensive service.

Formatted Downloading

Library users, especially users of academic
libraries, have developed personal computing
environments, primarily for word processing,
for the very same kind of work that generates
library use. Dial-in access to library catalogs
has become standard, and standard commu-
nications software allows for catalog searches
to be downloaded. However, iden%ing indi-
vidual records within the downloaded stream
of characters and distinguishing the author,
title, and other fields within the downloaded
records usually requires tedious editing. Soft-
ware for this is available for some online cat-
alogs and is under development for others,
but the widespread and prolonged failure to
¥rovide users with software that retains the
ormatting of downloaded records reflects
poorly on attitudes toward library users.

High-Speed Record Transmission

A decade ago the MELVYL system and other
catalogs were designed to communicate with
plain terminals over relatively slow lines. Now
that situation is changing rapidly as high-
speed networks and increasing numbers of
workstations are coming into use. The
MELVYL system, for example, currently
downloads records at no more than around
one record per second in off-peak periods and
significantly more slowly during busy periods.
Thus, for example, downloading a set of six
hundred records for further analysis in a



workstation takes at least ten minutes and
possibly much longer. Effective use of the
Internet, workstations, and the Z39.50 Search
and Retrieve protocol will depend on much
higher downloading speeds.

Cordless Telecommunications

The card catalog could only be used in one
place, and an enormous advantage of an
online catalog is that it can be used any-
where telecommunications can reach. Ve
useful first steps have been to allow “dial-
in” access from outside the library and to
place terminals in stacks and reading rooms
where they are needed, as well as in the
traditional “catalog hall.” The need for elec-
trical power and telecommunications cables
to reach the terminal is still an expensive
constraint. Library users, however, are be-
ginning to carry around small, portable, bat-
tery-powered notebook computers that are
very convenient for in-library use. It would
be an obvious amenity to enable library
users with portable computers to use the
online catalog without needing to connect
to a telephone line. Cordless telephones or,
more likely, radio transmission of data pack-
ets hold great promise. The pioneering re-
search at the Division of Library Automa-
tion, supported by the California State
Library, demonstrated the feasibility of
this approach. The initial motivation had
been to reduce the high cost of cabling
large libraries, but the apgroach clearly
has numerous possibilities.

RESOURCES

What of the catalog as a resource? Two aspects
spring to mind.

LCSH Modernized

The predominant form of subject access in
U.S. library catalogs is through the Library of
Congress Subject Headings (LCSH), a system
in which complex topics are expressed in the
form of lengthy phrases (e.g. “Marmots as
carriers of disease”) or else as a heading ex-
tended by a set of qualifying subdivisions (e.g.,
“God—Knowableness—History of doctrines—
Early church, ca. 30-600—Congresses”).
There is considerable scope for routine updat-
ing and systematizing LSCH, but there are
two more basic problems. Searching long,
complex subject headings (“Exact subject
searches”), while relatively easy to do when
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scanning headings already visible on cards or
printed catalogs, is doubly difficult in an
online catalog: One has to guess what the
heading might be; and one must avoid any
keying error. In second-generation online cat-
alogs such as the MELVYL system a sensible
solution is to allow subject keyword searching,
atomizing the carefully constructed pre-
coordinate LCSH into component words for
postcoordinate searching on these fragments.
Online use of the LCSH system could be
greatly simplified if the existing provision for
subdivisions were developed and systema-
tized as a verbal faceted classification. This is
hardly an avant-garde suggestion; it is essen-
tially what Paul Otlet and Henri La Fontaine
did in 1895 to develop the Dewey Decimal
Classification into the more powerful and ver-
satile Universal Decimal Classification. A
more faceted approach would, like the Anglo-
American Catzj)oging Rules, the Dewey Dec-
imal Classification, and the Library of Con-

* gress Classification, be respectably grounded

in the nineteenth century.
Cataloging Quality and Completeness

The MELVYL system is a union catalog. As a
policy decision, it was decided to retain every
variant detail of cataloging from several differ-
ent cataloging departments. This complexity
is largely hidden from the users, since on(lf'
one form of the record is ordinarily displayed,
but it is a wonderful boon for those who teach
cataloging. Almost any MELVYL MARC dis-
play for an item cataloged by multiple catalog
departments can provide a basis for discussion
of record differences. There are two aspects
to this: consistency and completeness. Uni-
versity of California cataloging may well be of
above-average quality, yet the number of vari-
ant forms continues to increase. FIND
EXACT SUBJECT LIBRARY, for example,
yields two records: one a cataloging error for
LIBRARIES, the other a miskeying for LIB-
ERTY. A program of record cleansing at
OCLC, recently reported to be correcting
30,000 records a day, should be an inspiration
to all catalog administrators.

A different problem is that of complete-
ness. Initially only a few fields were search-
able: author, title, and subject headings. As
online catalog software evolves, the number
of different fields that can be searched in-
creases, with the trend presumably toward
being able to search all fields. However, the
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usefulness of this extended functionality will
be limited by the frequency with which these
fields are left empty or contain what appears
to be a higher cataloging error rate.

SEARCH CAPABILITY
Spelling and Plurals

A very useful feature of standard word pro-
cessing software is the ability to identify spell-
ing errors. This would be an obvious amenity
for any online catalog, at least for subject
searches that have retrieved no records. Fur-
ther, it is pedantic and unfriendly to offer a
service in which the user does not even know
that success in searching may depend on using
a plural (e.g., CATFISHES IN ART) or, per-
haps, a singular form of a subject—or a variant
:i)elling of aword when using the library cat-
alog(ue)(s). That the catalog records may be
inconsistent can reinforce a user’s misunder-
standing. For example, in the MELVYL sys-
tem, FIND SUBJECT CHANSON retrieves
153 records, a result likely to be perceived as
successful, but one that masks the fact that
FIND SUBJECT CHANSONS retrieves
1,376 records. Only 113 records are common
to these two sets.

More Searchable Indexes

Online catalogs started with the traditional
access points of author, subject, and title.
Since then the range of searchable access
points has steadily increased to allow, for ex-
ample, searching by date and language. The
long-term expectation should be that eventu-
ally all data in or implicit in the MARC format
will become searchable.

Cross-references

One of the major ingredients of cataloging is
the systematization of syndetic structure: the
web of cross-references between related
terms. LCSH was expanded recently to pro-
vide “Use,” “Use for,” “See Broader term,”
“See Narrower term,” “Related term” and
“See Also.” Further reform is needed in the
case of tantalizing and minimally helpful guid-
ance (e.g., “Gums and resins. See also specific
gums and resins”) in which the names of the
breeds are not revealed.

In the case of the MELVYL system, cross-
referencing has been implemented for names
but not yet for subjects. As one should expect,
“Mark Twain™ will also retrieve “Samuel
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Clemens.” It is nonsensical that in a catalog
for the general public “Vietnam War” does not
retrieve material on what the LCSH coyly calls
the “Vietnamese Conflict.” LCSH has a cross-
reference, but unfortunately, the MELVYL
system has yet to implement even “Use” cross-
references.

Entry Vocabulary

The development of information retrieval in
the past thirty years has been in two substan-
tially different streams: traditional, determin-
istic, bibliographic approaches using human
indexing, exact and Boolean searches, and
retrieving sets of records (e.g., online catalogs
and DIALOG); and probabilistic approaches
em{:hasizing retrieval from full-text and
ranked retrieval results (e.g., SMART). These
streams have remained remarkably separate.®
Online catalogs need to be designed for users
who lack searching expertise and familiarity
with the semantics of LCSH. A development
that could be expected to transform the ease
of use of online catalogs would be to combine
these two approaches, using probabilistic
techniques to derive from the user’s vocabu-
lary the terms in the system’s vocabulary most
likely to match the user’s interests. A taste of
the effects can be seen in the generic keyword
search (FIND KW, actually a Boolean OR
search combining title keyword and subject key-
word searches), which has been implemented
on some MELVYL databases, but not on the
catalog. The CHESHIRE system and ex-
periments on the OASIS system go one step
further in displaying the most promisin
system subject headings in ranked order.
The effect would be similar to that of an
up-to-date index, using contemporary lan-
guage, to the LCSH and, preferably, to the
LC Classification.

ADAPTIVENESS

Retrieval is more of a process than an event,
so it is desirable that we think in terms of
searching sessions rather than individual
searches. In this context two developments
are needed.

Retrieved Set Analysis

The MELVYL system, as is typical in online
catalogs, indicates the number of items re-
trieved by any given search but does little
more than that. An amenity being develo‘];ed
experimentally as part of the “prototype adap-



tive library catalog” projectis the routine anal-
ysis of any retrieved set to provide the
searcher with a summary analysis of composi-
tion of the set retrieved.> Such an analysis
provides an informed basis for estimating the
consequences of modifying the search and,
therefore, for deciding what to do next. An
expert searcher can, within limits, ascertain
the breakdown of the retrieved set by, say,
language or date, but doing so can be quite

tedious, and it is a task that is very suitable for

delegation to the computer. A simple com-
mand to analyze by, say, date, language, and
holding library could generate a display of the
profile of the material with which one is deal-
ing. A variation on this theme is to have the
system analyze the distribution of subject
headings within the set retrieved by any
search. This refinement is particularly useful
when exploring some topic that is widely scat-
tered over LCSH. A title keyword search on
“Working women,” for example, yields re-
cords with a very wide spread of different
LCSH. Here, as in so many cases, the LCSH
headings found are individually plausible, but
no one would have the imagination to think of
all, or even many, of them. An online catalog
can be programmed to excerpt, rank by fre-
quency, and display the LCSH (or, in princi-
ple, any other attribute in or implicit in the
catalog records) in any retrieved set. Such
display, which could be generated automati-
cally and routinely, could provide the non-
expert searcher with a well-informed basis
for deciding future moves in the search pro-
cess, as well as be a useful convenience for
even the most expert searcher. Adding, as
some online catalogs can, counts of how
many records for each heading would be
retrieved from the entire database nicely
complements the counts of the number in
the set already retrieved. The latter indi-
cates the options; the former, the conse-
quences of moving the search to related
headings. Expert systems can be expected
to need the same kind of analytical capabil-
ity as a basis for inferring and proposing
good next steps to propose.

Strategic Commands

Problems arise when the complexity of a task
exceeds the user’s expertise. Various options
may be possible. including educating the user
to increase expertise; providing advice situa-
tionally; simplifving the system: providing an
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intermediary (human or artificial); and, as
with automatic transmissions and automatic
cameras, shifting some of the complexity into
the system. Expert, effective searching of onl-
ine ihliogra:)ll)mic systems is done gby im-
plementing a search strategy composed of a
series of tactical moves. In practice, however,
not all searchers are expert. Weak expertise is
associated with a lack of knowledge of search
commands, search strategies, and the ar-
rangement of material in tﬁ"e database. Weak
expertise is a significant problem in the case
of online library catalogs, which are used by
untrained searchers. As the functionality of
online catalogs increases, so their complexity
increases and so, too, the amount of expertise
needed to use them. However, very few of the
available commands are frequently used. In
particular, as files grow in size with the retro-
spective conversion of older records, the fre-
quency with which excessive numbers of rec-
ords are retrieved increases. Expert searchers
know search tactics that can be used to reduce
retrieved sets. The great majority of relatively
inexpert users typically scroll through page
after page of displayed records, then settle for
the first few found or start over with some new
search command.®

We use the termstrategic search command
to denote a search command that instructs the
system to implement a series of tactical
moves in some direction. Given the propen-
sity of library users to limit themselves to
only a few commands, it is difficult to see
how else increasing complexity can be han-
dled except by providing more versatile com-
mands. As with the automatic transmission, it
is a matter of enabling the user to delegate
some of the complexity to the system and, as
such, it is necessary that the user remain in
control of the pace and direction. We recom-
mend and are currently developing strategic
commands of the form of FIND MORE,
FIND RELATED RECORDS, FIND
FEWER, and SUMMARIZE [the retrieved
set].” What works for the nonexpert is also
likely to be a convenient amenity for the

expert.
OUT OF ISOLATION

The substitution of the new information tech-
nology for the old information of paper and
card may very well be a sensible and beneficial
course of action, but in the longer term it
misses the point of technological change.
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Sooner or later we need to rethink and rede-
sign what is done so that it is not a mechani-
zation of paper but fully exploits the capabili-
ties of the new technology.® In this, the online
catalog is of special interest. For example,
online catalogs normally display retrieved re-
cords in the alphabetical or(Yer of main entry.
Why? The first few displayed are not likely to
be any more interesting than any others in the
retrieved set. It is, perhaps, an unconscious
carry-over from the necessity of filing, and
therefore viewing, 3-by-5-inch cards in alpha-
betical order. Our last three agenda topics are
directions in which the MELVYL system is
already pointing.

Catalog and Bibliography

The mounting of a detailed bibliography, pro-
viding bibliographic access at the journal arti-
clelevel, when tEe MEDLINE file was loaded
on the MELVYL system seemed radical at the
time. Now, with hindsight, this move seems
%:Jite sensible, even overdue, yet it symbolizes
the reversal of one hundred years of ortho-
doxy in library thinking: Catalogs are created
in technical services departments with rec-
ords derived from other libraries; bibliogra-
phies are normally created by publishers out-
side of libraries, made accessible through
commercial firms, and searched by reference
librarians in public services divisions. How-
ever, linking online bibliographies with online
catalogs transforms this historic separation
between bibliography and catalog. Linking
bibliographies such as MEDLINE and CUR-
RENT CONTENTS to holdings statements
leads us toward a redefinition and dramatic
enrichment of the library catalog. The new
“catalog” becomes, in effect, the whole range
of bibliographic access that can be linked to
holdings records.?

Other Catalogs

That online catalogs around the world are
becoming accessible at a distance over net-
works echoes the nineteenth-century practice
of printing and distributing library catalogs in
book form (which became a victim of the
move to card catalogs). Facilitating access by
“pass-through” (such as the MELVYL
system’s USE command) and, prospectively,
using the emerging “Search and Retrieve”
stan (NISO Z39.50; 1SO 10162/10163)
are valuable moves toward universal biblio-
graphic control.
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Catalog and Text

The pre-automation library was characterized
by separations. The library and its catalog
were more or less distant from the user’s work-
place, and the catalog was separate from the
books. The online catalog can bring the cata-
log to the user and into the stacks. As files of
documents become available in electronic
form, texts (and other electronic objects) can
be brought to the user. Further, the ability to
bring both catalog and texts to the user will
provide libraries with the option of having
catalog records and their associated texts at
the same time, engendering some of the ad-
vantages that make browsing in the stacks
more attractive than doing so in card cata-
logs. These new connections are building
the electronic library.

PRIORITIES

Since everything cannot be done at once, pri-
orities become important. Current, unpub-
lished research analyzing transaction logs re-
veals unexpectedly low levels of effectiveness
in use of the MELVYL system (and probably
of online catalogs generally). A user can easily
spend half an hour not quite finding what a
expert searcher would quickly find. Perhaps
this is to be expected when a complex system
is provided that nonexpert people have no
choice but to use. The user’s ineffectiveness
should provide the major basis for priorities in
online catalog development. For example, the
unorthodox step of providing an “entry vocab-
ulary” that converts the user’s terminology
into the system’s language might do more
good than any other reform for those who
have to use the catalog.'’
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The Evaluation of a
User-Oriented System:
The MELVYL System’s
Many Designers

Laine Farley

As the MELVYL system has matured, its de-
signers have employed numerous ways of dis-
cerning users evaluation of the system, rang-
ing from online user comments to formal
advisory groups. This article describes how
these mechanisms have evolved and how they
are used by the designers, and discusses the
rising expectations of users.

As the recent winter Olympics drew to a
close and the commentators reminded us that
the summer Olympics were a few months
away, they frequently quoted the simile but
powerful motto of the games: “faster, higher,
stronger.” This resounding phrase seemed to
echo and eventually shift to “faster, bigger,
farther™ as I reviewed user comments, an-
swered phone calls, and responded to elec-
tronic mail about the MELVYL system re-
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cently. The MELVYL catalog has grown from
a database of approximately 750,000 records
to a system of nine databases and a gateway to
almost forty other systems, and the expecta-
tions of its users have grown along with it.
Each new feature or addition elicits an initial
euphoria followed shortly by the “why
can'ts"—why can't it be faster, bigger, and go
farther. As other authors in this issue have
pointed out, the system’s biggest fans are usu-
ally its most demanding critics.

WHAT DO USERS REALLY WANT?

As we, the designers, plan and discuss each
change or new capability, we try to second
guess the needs, preferences, and potential
sources of confusion of the user. These dis-
cussions are often intense, sometimes even
emotional, since everyone believes he or
she knows what the user wants. After all,
everyone is a user and therefore an expert.
Ultimately, each controversial topic is
pushed, sfmped. wheedled, tweaked, tuned,
and adjusted into an amalgam of the best
ideas or at least the best compromises.
These diverse viewpoints are a necessary
part of the process, reflecting in part the
diversity of the real user population. The
origina?' design team recognized the need
for a broad view when they stated their first
guiding principle for the development of
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the catalog: “The catalo% must accommo-
date the entire user population ranging from
experienced searchers to first-time library
patrons.”!

The designers went on to state specific
guidelines for designing the MELVYL
system’s user-friendly patron interface.?
These guidelines are still being followed and
are the foundation for new guidelines to ex-
pand the user interface to take advantage of
graphical capabilities in the future.

The real definition of what is user-friendly
comes not from a set of guidelines, but from
the users themselves, o?course. Again, the
early designers anticipated the need to record
and evaluate not only what users say but what
they do. They employed the one-way mirror
of the behavioral scientist in the form of trans-
action logs to observe users actions. Users
remain anonymous in the logs, but identifica-
tion numbers are assigned to terminal loca-
tions so that the sequential activity of a user’s
session can be recorded. The logs were part
of the initial evaluation of the system that was
funded by the Council on Library Resources.
The logs also have been used to answer spe-
cific questions, such as whether users were
searching for corporate authors when employ-
ing the original Author index (which com-
bined personal and corporate author indexes),
as well as to capture entire sessions for analysis
of unexpected difficulties.

Two additional tools that were part of the -

original plan are more similar to those used by
market researchers. Online questionnaires,
akin to market surveys, were used to evaluate
user reactions to the prototype,* and later to
compare users of the MELVYL. MEDLINE
and CURRENT CONTENTS databases.®
Users are not forced to take these surveys and
are allowed to stop at any time. Response rates
are not as high as those for questionnaires
administered in person, but they are substan-
tial enough to provide a snapshot of user char-
acteristics and stated reasons for using the
databases. Usage statistics reflect overall lev-
els of system use and serve as a kind of Nielsen
rating of specific commands and access
points. By recording usage patterns for each
UC campus, we can also see how the
MELVYL system plays in different markets.
Statistical reports have grown from a single
report for the catalog to an overall system
report, detailed reports for each database,
statistics on use by individual terminals in
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each UC library, and figures for incoming use
from Internet addresses.® These raw data do
not tell the whole story, but they have alerted
us to problem areas or interesting anomalies
for further investigation.

A direct-dial catalog assistance desk at the
MELVYL system offices was another original
effort to maintain contact with users. Initially,
it was used primarily by library staff to report
telecommunications and other failures that
resulted in the catalog being unavailable. The
latest log of what is now called the Helpline
revealed dozens of calls not only from UC
campuses, but from New York, Texas, Okla-
homa, Colorado, and South Dakota. Most
were calls for information about how to con-
nect to the system, but they ranged from
trouble reports about a transformer fire on the
Berkeley campus that prevented that campus
from connecting, to analyses of problems with
a dozen different communications software
packages, to a caller expressing thanks for
letting her “mouth off” about a problem. One
entry simply read, “Caller had just lots of
questions. Lots.” Nowadays, the callers are
just as likely to be “real users™ as library staff.
Often they call with a simple request and we
are able to direct them to a whole suite of
features that meet their needs. Emotions
range from anger to euphoria; questions range
from technical details to requests for where to
find everything everywhere. Even though we
do not provide a toll-free number, some cal-
lers are happy to pay the charges as long as
they can talk to a real person. Even when we
cannot solve their problems immediately,
most users feel better just being able to report
them and have someone listen.

USERS TALK BACK

The tools that accompanied the early devel-
opment of the system gave us mountains of

ta about our users, but with the exception
of the Helpline, did not give our users many
convenient opportunities to talk to us directly.
The online version of a suggestion box, the
COMMENT command, was implemented in
1983. At first, it was a cautious attempt to give
users a voice. DLA staff answered selected
comments in print and periodically sent these
responses to campuses. It is doubtful whether
most users ever found the answers to their
comments. Again, DLA benefitted from the
information users were providing, but users
didn’t get a direct response.



Then, in 1986 the Comments database
transformed the well-hidden suggestion box
into a blank wall beckoning to graffiti artists.
All comments, with few exceptions, were
posted in a database that users could search
using the familiar MELVYL command struc-
ture. Soon the MELVYL system had its first
fan club, the DILCUEs.” One of DLA rules
was that real names would not be posted, an
attempt to E:;event the system from becoming
amessage board and to guarantee anonymity
as a way of promoting frank comments. In-
stead of mimicking the “letters to the editor”
column where signatures are mandatory, this
rule appealed to the more playful and creative
commenters who took great pride in devising
clever pseudonyms. The DILCUE club an
their imitators flooded the database with their
exchanges, which often included real ques-
tions or anthropomorphic appeals to
“MELVYL” to grant them favors. Despite
their irreverent comments, they were amus-
ingly reverential toward the system.

Ironically, on the same day that our User
Services advisory committee agreed we
should stop posting unanswered comments to
free staff time for more important tasks, sev-
eral DILCUE members made a surprise pil-
grimage to the DLA offices. They wanted to
meet the mysterious woman who answers
comments, but since she was not in that day,
the mystery was perpetuated. They lined up
underneath a sign with “Division of Library
Automation™ on it and had us take their pic-
ture to prove they had been here. It was
December and they serenaded us with
MELVYLean ballads set to Christmas carols.
We in turn rewarded them with a complimen-
tary copy of the MELVYL System Reference
Manual, autographed of course! After break-
ing the news to ‘:Eem about the demise of the
free-wheeling comments policy, we entreated
them to help us pacify other commentators.
They took it in stride and were thrilled when
we allowed them to send one last comment
direct from the DLA offices. Some of them
still send “legitimate” comments.

Some of us have speculated on what this
group’s existence suggests about the
MELVYL system. Do people naturally want
to anthropomorphize and personalize a sys-
tem, and therefore conclude that it is user-
friendly, or is the fact that users were able to
view the MELVYL system in this personal way
a reflection of its user friendliness? Some
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critics believe the user interface is verbose.
Others maintain that the tone strikes the right
balance between being overly chatty and
crygticall_v terse by seeming to be generously
explanatory. Those who study human-com-
puter interaction do not seem to have the
answers either since what is comforting to one
user may be annoying to another.

The more “serious” comment database
now posts about 200 comments a month. As
with the Helpline, topics run the gamut from
basic questions on how to conduct a search to
detailed suggestions for system improvements.
Emotions are ex'pressed ere too, as are vastly
different perceptions of the system s user
friendliness, indicated by these two com-
ments that appeared next to each other in a
recent set of postings:

This is a confusing system!

You are a wonderful tool to use as opposed to the
card catalog.

Another recent comment evaluated the
comment feature itself:

Thanks, MEL, for the opportunity to send com-
ments and get real answers.

Experimental mode is another attempt to
get direct feedback from users. Substantial
new features or changes are tested here first
and users are invited to send comments on
their reactions. Sometimes the experiment
asks users to comment on specific questions,
but usually the experiment description simply
explains the purpose of the e;lxﬁeriment, how

to issue commands, and which help screens to
consult.

This process has helped us exterminate
bugs and refine features before they go pub-

lic, but it is like another marketing tech-
nique—handing out free samples of a new
product at the supermarket. The disadvan-
tage is that the people who may be the most
likely users will not necessarily see it during
the time period it is available. We do an-
nounce experiments, but only regular readers
of the system or database news are likely to
see announcements. Librarians are encour-
aged to use experiments, but they often do not
want to “risk” trying out changes or new fea-
tures while they are under the pressure of a
busy reference desk. Thus, Experimental
mode is not the best way to hear from users,
but it is an essential piece of the puzzle.
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ADVISE AND CONSENT

User comments, reactions to experiments,
and helpline calls ultimately reflect at best a
fragmented view of the system and at worst an
extremely atypical perspective. An essential
complement to these rather raw contributions
are the more reasoned and informed discus-
sions we have with our user advisory groups.
The Bibliographic Projects Advisory Group
(BPAC), a subset of the council of University
Librarians from the nine campuses, advises
DLA on matters of policy and overall plan-
ning. Reporting to them and advising us on
specific user issues is the User Services
Group. USC consists primarily of reference
librarians from the campuses, people who see
the system in action every day. A{;n Ritch, a
former chair of the group, describes USC’s
tasks this way: “There are organizational and
technical changes to announce and evaluate
in terms of their effect on the user; experi-
ments to analyze, improve, and implement;
instructional ideas and materials to share;
MELVYLean mysteries to solve; search prob-
lems to puzzle over; search successes to ap-
plaud; documentation to design; comments
onwhich to comment; and error messages and
HELP screens to be clarified and made more
specific.”®

The group benefits from a mix of long-
standing members with a historical view of the
system’s mission, successes and failures, and
new representatives who come with a fresh
view, perhaps with experience on other sys-
tems, and with new energy and enthusiasm.
Sometimes these new members also appear
with a few stars in their eyes about how easy
or essential changes “should” be. As their un-
derstanding of the system deepens and their
knowledge of some of the technical underpin-
nings increases, they come to realize, in eval-
uating which changes pay back their invest-
ment in time and effort. Complacency is not
a characteristic to be sought in this group. As
Ritch states, We have learned to be neither
bashful in our suggestions nor humble in the
repetition of old recommendations." Some
problems linger. others reappear in cycles or
new guises, as the system expands and usage
grows. This group’s gadfly role keeps us fo-
cused on the problems that matter.

The advisory group model was expanded
when we began to mount abstracting and in-
dexing databases on the MELVYL, system.
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The first project was the grant-funded
MELVYL MEDLINE database. The project
called for an advisory group of medical librar-
ians to advise DLA on the special needs of this
database and its demanding audience. This
smaller group, representing two of the cam-
puses with medical schools, functioned as part
of the design team and participated in some
of the excruciatingly detailed discussions on
how to transform the National Library of
Medicine tapes into a MELVYLean image.
The group also designed and administered
portions of the extensive evaluations that were
conducted online and offline, and wrote spec-
ifications for statistical reports to be gener-
ated by the system.

This model was so successful that it was
continued almost without question as we
moved on to the next databases. Now a task
force is appointed to assist with the initial
implementation of article databases. Mem-
bers are selected for their expertise in the
subject area or their teaching and training
experience. After the database becomes fully
operational, the task force is dissolved and
continuing issues are handled by the User
Services Group.

One aspect of the MELVYL MEDLINE
model that was not continued was the ap-
pointment of a faculty and graduate student
advisory group. For MEDLINE, this group of
experienced MEDLINE users representing
different levels of teaching and research Ero-
vided a very different view of what worked,
what was essential, and what was not import-
ant. Their contributions were invaluable, but
the logistics of convening a similar group for
subsequent databases argued against the au-
tomatic appointment of such a group for every
database project. The next two database proj-
ects, CURRENT CONTENTS and the Infor-
mation Access Company databases (Ex-
panded Academic Index, National Newspaper
Index, and Computer Database), were inter-
disciplinary in appeal and did not have as
mucﬁ of an established base of users amongst
the faculty, making it more difficult to identify
a group of experts.

As the process for selecting databases and
other electronic resources has evolved and
become more established, we have benefitted
from the advice of another group, the Com-
guter Files Committee. This smaller group

loes not have a representative from each cam-
pus but rather from each functional area of



library operations that is concerned with the
selection and service issues. Members repre-
sent collection development, public services
administration, and front-line reference and
database services librarians. This group sur-
veys campus librarians for information con-
cerning current CD-ROM and print subscrip-
tions, specific database recommendations,
and general priorities for electronic access:
They have outlined general strategies and pol-
icies as well as evaluated detailed offers from
database vendors.

One of the real drawbacks of this system
of advisory groups is the time it adds to the
process. Convening representatives from
across the state for face-to-face meetings is
both time consuming and expensive. The
groups usually meet once with DLA staff to
review the initial project plan and discuss
major implementation issues. In later phases
of the project, DLA often needs to make
decisions quickly as new information is uncov-
ered during the course of analysis and pro-
Eramming. Fortunately, most librarians now

ave access to electronic mail, and we have
been able to conduct quick polls and much of
our other business via special mail discussion
lists. Having the discussions online also
helps representatives share the background
and rationale for decisions with their col-
leagues.

The pauses in the schedule to allow advi-
sory groups time to ponder are well worth it
in the long run. Not only do we often gain
from their subject expertise or good ideas, we
also gain from their support of a project they
have helped to shape and ultimately will have
to teach and promote to the user community.

The advisory groups have another outlet
for expressing their opinions about the sys-
tem. An informal, monthly newsletter, The
Mynd of the MELVYL System (known as
MOM), functions as a sort of “Consumer Re-
ports” as it evaluates new “products,” makes
recommendations on using them, discovers
flaws, and generally rates the system’s per-
formance.?

We know we have to be on our toes with
MOM always watching over our shoulder.

GREAT EXPECTATIONS

Even with all of these different means for
learning about our users and learning from
them, we still have a long way to go toward
meeting their needs. changed over the years.
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Our expectations about users have changed
over the years. The original designers stated
that “users can teach themselves the com-
mand language simply by using the HELP
commands,” and we still hope that the sys-
tem is largely self-teaching. But we no
Ior:iger expect users to absorb the full power
an complexi:iy of the system on their own,
much less understand the intricate system
of cataloging upon which it is built. While it
was anticipated that campuses would do
some demonstrations of the system, it was
probably not envisioned that teaching and
training would occupy so much of the
librarians’ time through the years.
Similarly, the expectations of users have
changed. In the early days, not only were
online catalogs uncommon, but personal
computers were just beginning to proliferate.
New users were more easily impressed with
the system simply because it was a novelty.
For more experienced users, the MELVYL
system might have been at the center of their
bibliographic universe until the last few years,
providing the only easily accessible electronic
access to bibliographic information. Now it is
only one of many screens beckoning from
reference areas crowded with terminals, most
of which are much sleeker than the aging
terminals dedicated to the MELVYL system.
Alternately, it may be presented as one of
many options from a single terminal, a com-
lementary system to the campus’s local cata-
og or a gateway to other systems on the Inter-
net that may be more compelling for a given
user’s subject area. As remote access through
the Internet has increased, a new class of users
outside the UC community is viewing the
MELVYL system as just another stop along
the way, to be consulted occasionally only if it
has something special to offer. Many users are
more computer literate than the first eager
users of the system. They constantly compare
it to other systems they have used, and often

- wonder why it can’t perform some tasks as

nimbly as their own personal computers.

The MELVYL system can claim only so
much of users’ time and loyalty, and must
become even “friendlier” to attract the atten-
tion of the ever-changing parade of new users.
Itis no wonder that the casual commenter, the
helpline caller, and the advisory group mem-
ber all cajole us to make the MELVYL system
go faster, grow even bigger, and extend its
boundaries even farther.
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Computing Resources
for an Online Catalog:
Ten Years Later

Mark Needleman

In this article I will look at the changing com-
puting resources required to run a large infor-
mation retrieval system like the MELVYL sys-
tem. 1 will give a historical perspective,
examining the early days of the MELVYL sys-
tem and how the system has changed in the
last decade. 1 will also provide some perspec-
tive on how new technologies have affected
large information retrieval systems and what
technologies will be re lreiyof such systems
in the future, as the demands and require-
ments of large information retrieval systems
continue to mature to meet increasing user
needs.This article updates a 1982 ITAL article
on the same subject.

The original prototype of the MELVYL
system came online in 1981, as a nonupdat-
able database of approximately 750,000 re-
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cords accessible through approximately nine
terminals on each of the nine campuses of the
University of California. These terminals
were hard wired into the MELVYL system. In
1983, the production MELVYL system came
online, consisting of an updatable database of
the UC catalogs and periodicals holdings.
The original hardware environment included
four IBM-compatible mainframes, each capa-
ble of executing approximately one million
instructions per second. This was later up-
graded to three IBM 4381 mainframe com-
puters, each capable of about 2.5 million in-
structions per second. Two of the machines
were used for the MELVYL catalog, while the
third 4381 was used for development and
loading the database. The older IBM-compat-
ible machine was kept as a test environment.
These machines ran the 0S/360 MVT IBM
operating system, which was a real memory
operating system limited to 16 megabytes of
memory. The operating system, the MELVYL
program, and all of its supporting programs,
such as telecommunications software, had to
fit in those 16 megabytes of memory. At its
peak, this configuration was capable of sup-
porting fifty simultaneous users.

To put that environment in perspective,
today that amount of memory is commonly



found in average-sized UNIX-based desktop
workstations. It is not uncommon to find PCs
containing eight megabytes (or more) of
memory—and these are essentially single-use
machines. In sharp contrast, today the
MELVYL system exists on a large IBM 3090
mainframe computer that executes approxi-
mately forty milrion instructions per second.
About 250 megabytes of memory are available
on the machine, and the operating system
uses an architecture known as virtual memory
that limits neither the size of a program run-
ning on it nor the size of the physical memory
of the machine. In fact, the MELVYL system
and each of its supporting programs have
available to them up to two giﬁabytes of this
virtual memory space. Recently peak usage
periods have seen more than five hundred
simultaneous users on the system. That num-
ber refers to users actively employing the
system to perform searches and display re-
cords. There can also be several hundred
more idle terminals that are connected to
the system but are not activel{ using it. The
system, especially the networking software,
must have the ability to support those added
idle connections.

Another important area that reflects how
things have changed is that of disk technology.
When the system first went online, the disk
drives used for storing the database stored
either 200 megabytes or 300 megabytes each.
The total disk storage available was around 20
gigabytes, and the (ﬁsks had an average access
time of around 3040 milliseconds. Today’s
disks store close to two gigabytes each yet
have an average access time of around 15
milliseconds—an 8 to 10 percent increase in
storage capacity with a corresponding de-
crease in access time by better than 50 per-
cent. The disk drives also use technology that
allows frequently accessed data to be made
available without the necessity of actually
reading it off the physical media, even further
reducing the access time in many cases. Cur-
rently, the MELVYL system has more than
150 gigabytes of disk storage in use. This
increase is required by both an increase in the
size of theﬂl)ibliogmphic database and a
change in its role, having grown from just an
online catalog to a system that also provides
access to multiple abstracting and indexing
(A&I) databases.

One final comment on these changes in
the hardware base for the MELVYL system:
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In the early days, hardware failures were not
uncommon and were a major cause of down
time for the system. Disk drives would lose
information that would have to be restored
from backup tapes, or the computers them-
selves would experience failures, necessitat-
ing visits from repair personnel. This could
cause protracted outages. With today’s hard-
ware base, it is not uncommon for the main-
frame computer to run for several years with-
out a hardware failure. Further, even if there
is a failure of some kind, modern mainframes
have redundant systems built into them that
allow them to keep operating without needing
to be taken down. Repairs can thus be sched-
uled for off hours. This is also true of some of
the the new disk technologies. Failures are
few and far between. The newer operating
systems now in use are also extremely reli-
able. The software has the ability to detect
and survive failures in many of its compo-
nents, allowing it to essentially bypass or
route around the failing components. All of
this has led to an up-time rate for the
MELVYL system that usually exceeds 99.9
percent; this includes the time that the system
is brought down for scheduled hardware and
software maintenance.

However, the area that has shown the most
dramatic changes in the life of the MELVYL
system has been the telecommunications

" environment. The original telecommunica-

tions network, when initially deployed, con-
sisted of about nine hard-wired terminals at
each of the nine University of California cam-
puses. These terminals, located in the librar-
ies, ran, at best, at 1200 bpi through a single
multiplexed phone line back to the computer
center in which the MELVYL system ran.
There was no redundancy or protection
against failure in the system. The loss of the
multiplexor or phone line would take out all
access to a campus, and of course, the
only access to the system was by going to
the library to use one of the few available
terminals.

It was obvious from the beginning that this
setup would not support the large-scale infor-
mation retrieval infrastructure we were at-
tempting to build with the MELVYL system,
and we soon replaced it with a telecommuni-
cations network based on the TCP/IP
Internet protocols. Initially, the network
consisted of a single node on each campus,
with terminals in the libraries using that node
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to communicate back to the central site. Over
time, the network has been upgraded both in
the speeds of the various lines and in the
connections among the nodes, so that there
are now multiple links among the nodes with
redundant paths to protect against individual
line loss causing loss of access for any campus.
We have also connected the MELVYL point
of presence on each campus to the network
backbone that exists on each campus, so that
any terminal or host that has access to the
campus network can gain access to the
MELVYL system using the TCP/IP and
TELNET protocols. Because the campus net-
works are connected to the regional networks
in the state of California, and in turn those
regional networks are connected to national
and international backbones, the MELVYL
system is accessible from virtually anywhere
on the international TCP/IP Internet. Gone
are the days when users were required to
travel to the university libraries to gain access.
Now students, faculty, and staff can access the
system from any location on campus and be-
- yond that has access to the campus networks.
The terminal population that can access the
MELVYL system has grown from the initial
eight hardwired terminals to one that liter-
ally encompasses tens of thousands of ter-
minals and workstations. I believe that this
has been the most profound development in
the technology of the MELVYL system
since its inception and the one with the broadest
implications for its future development and for
the future development and changing role of
information retrieval systems in general.

GENERAL OBSERVATIONS

Having discussed some of the changes that
have occurred in the technology base of the
MELVYL system in the years since its initial
deployment, it might be interesting to make
some observations about what all the statistics
mean, how the current MELVYL system dif-
fers from its original incarnation, and what all
this portends for the future.

First, usage of the MELVYL system has
increased dramatically in the last decade.
Today, during peak usage periods, there are
more than five hundrﬁe simultaneous users
on the system. These users perform more than
500,000 queries a week, displaying close to
four million records. Also, the scope and cov-
erage of the system have grown in the last
decade. From an initial single database of
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500,000 bibliographic records it has grown
to a system consisting of multiple databases
that together contain more than thirteen
million records. Besides the basic biblio-
graphic files, there are several A&I data-
bases providing coverage of a wide variety of
subject areas, with many more to be added
over the next several years. The system also
serves as a gateway outbound to many other
information systems on the network. This in-
creased usage and scope would have been
impossible without the increased technology
base that has been added to the system over
the years.

Second, the sophistication and levels of
functionality of these systems have grown im-
mensely in the last decade. Systems like the
MELVYL system continue to offer a growing
array of services and features to their users.
Much of this is in response to greater user
sophistication and demand. Again, much of
this would not be possible without the corre-
sponding increase in technology that these
systems have seen in the last decade. A further
growth in such technology is going to be re-
quired in the coming years to meet ever-in-
creasing user requirements.

Third, the growth of networks and net-
work-available information resources have
exploded in the last decade and will continue
to make incredible strides in the future. The
network component of information retrieval
systems is a growing portion of the totality of
the services they provide. The era of stand-
alone information retrieval systems is ending,
and systems that cannot adapt and use net-
works will become increasingly irrelevant in
the future. The entire aspect of networked-
based information services is changing the
paradigm underlying how information sys-
tems are designed, deployed, and used. It is
important that this model be built in as our
current information retrieval systems are ex-
panded and adapted to meet future needs and
provide new services. Many of today’s gener-
ation of library systems are integrated systems
in which all automated library functions are
incorporated. It will be interesting to watch
the effects the growth of networks will have
on such systems, now that it will become less
necessary to provide all such functions in a
single system and increasingly cost-effective
to use the network. The network will offer the
opportunity to choose technology that is best
for a particular function, removing the neces-



sity of having to compromise on one technol-
ogy for all functions. A possible outcome of
the tremendous network growth may be the
demise of the integrated library system
model.

Finally, technology has changed dramati-
cally since the early days of the MELVYL
system. When the system was initially built,
the personal computer had just been intro-
duced, and no one yet had any idea about the
kind of computing revolution it would spawn.
Macintoshes did not yet exist, and the graph-
ical and mouse-based interfaces they would
popularize could only be found in advanced
research labs. The desktop UNIX workstation
was still in the design stage.

A basic challenge for today’s generation of

information retrieval systems will be to incor- .

porate this technology in a meaningful and
productive manner. Tremendous computing
resources exist on these systems, and informa-
tion retrieval systems will need to find good
ways to exploit such resources. They open up
the possibilities of new searching techniques
and new user interfaces, and will move be-
yond the current world of structured hierar-
chical data to one that includes full text and
nontextual data, such as images and audio and
visual material. To accomplish this, today’s
systems will need to move Illeyond their cur-
rent monolithic designs to employ new cli-
ent/server technology that can incorporate
these workstations as full partners in the
information retrieval process.

Within the MELVYL system, such a proj-
ect is currently in the design stage. The plan
over the next several years is to replace the
current design with one based on a cli-
ent/server architecture. The user interface
portion of the system will migrate to a UNIX-
based platform. Both a line-oriented interface,
similar to the current one, and agraphical user
interface using the X-Windows protocol will
be supported. The IBM 3090 mainframe will
be converted to a database server that will be
accessed by those interfaces using the U.S.
ANSI standard Z39.50 information retrieval
protocol. Because we feel that there currently
is limited understanding of what a graphical
user interface for information retrieval sys-
tems should look like, we expectto go through
several iterations of prototyping such an inter-
face to gain a better understanding of what
features make sense and best meet user
needs. Because Z39.50 provides a standard-
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ized mechanism for accessing the MELVYL
system databases, we expect to see the devel-
opment of many other user interfaces for a
wide variety of platforms, allowing users to
choose and customize the interface that best
suits their needs. Our expectation is that a
similar design strategy will be developed by
many of the current generation of information
retrieval systems.

CONCLUSIONS

This article has provided an update on the
computing environment on which the
MELVYL system runs and how that environ-
ment has changed and grown since its initial
deployment. It has discussed some of the fac-
tors and requirements that have driven that
growth and speculated about what kinds of
technologies will be required to support the
future growth of such systems. While it is true
that new and advanced technologies have al-
lowed such systems to grow, it is perhaps even
more true that ever-increasing user require-
ments, demands, and expectations will
drive the need for new technology in the
future.
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Ten Years of Monitoring
MELVYL: A Librarian’s
View

Alan Ritch

The first ten years of the MELVYL system
have profoundly affected the lives of Univer-
sity of California librarians. The rapid growth
of the system’s content, complexity, and use
has required frequent modifications of its in-
terface. These changes have required the con-
tinuous involvement of librarians in advising
the system’s designers on new features and
new databases, in instructing users, and in
observing user behavior. This article traces,
from alibrarian’s perspective, the evolution of
the system from its origins as a powerful pro-
totype online catalog to its present role as a
complex of multiple databases, services, and
resources. The article’s primary focus is on
ways in which the growth, refinement, and
development of the system have entailed adap-
tive design, {lcxible instruction, and user tol-
erance for change.

ON FIRST SEEING UCPOLUC
IN THE SPRING OF 1981

Ten years ago there were still fruit orchards in
Northern California’s Silicon Valley, now pop-
ulated only by plants, not to mention apples,
of a different kind. They were fragrantly and
Ficturesquely in bloom on the March day car-
oads of librarians passed through on their way
to West Valley College, Saratoga, for a work-
shop on bibliographic instruction, innocu-
ously entitled “Teaching the Changing Cata-
log.” I was there looking for new ways to teach
the students and faculty of the University of
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California at Santa Cruz how to cope with the
transition from a book catalog to a microfiche
catalog. I was vaguely interested in the prom-
ised presentation by one Katharina
Klemperer from the UC Division of Library
Automation (DLA): “Teaching the Use of a Pro-
totype, Online User-Friendly Catalog,” evi-
dently a preview of a forthcoming attraction.
Obviously this cambersome label—the Uni-
versity of California Prototype Online Union
Catalog—badly needed an acronym. Little
did we know that the name given to the
strange new system, one more mystifying but
more mellifluous than the expected
UCPOLUC, would become a mantra for users
of UC libraries. MELVYL has evolved from
noun to adjective, from catalog to system,
from tool to paradigm, and many of our pro-
fessional lives have evolved with it, few more
symbiotically or parasitically than my own.
West Valley College in March 1981 al-
ready, precociously, had its own online cata-
log, a glittering new medium with a modestly
familiar message. Its simple menu of choices
reassuringly echoed the search options of the
card, allowing the novice to search for books
by author, title, or subject. But when
Klemperer, with Mike Berger, another mem-
ber of the UC DLA team, gave her presenta-
tion on teaching the new UC catalog, the
audience was instantly energized, not just by
persuasive pedagogy but b{ another kind of
power. Their teaching tool was a primitive
Texas Instruments terminal with no screen.
(This was, after all, very early in the year that
saw the birth not just of the MELVYL system
but of the IBM PC.) However, we became
suddenly aware of a message that fully ex-
ploited the online medium. We were aston-
ished to discover that online technology fos-
tered a new breed of catalog, one that allowed
virtually every word in the record to be re-
trieved, separately orin Boolean combination,
that pmvitred two modes of searching accord-
ing to the user’s experience, that delivered



user assistance directly to the terminal
through well-written help screens, that uni-
fied the holdings of all nine UC campuses, and
that potentially standardized the most import-
ant tool for bibliographic access in UC librar-
ies. As an instruction librarian, I was utterly
exhilarated by the prospect. Suddenly there
was much more to learn, much more to teach,
and much more with which to teach.

COOPERATIVE ENTERPRISE:
“NOT AN EVENT BUT A PROCESS”

I was even more enthralled by the prospect of
a productively cooperative enterprise be-
tween the evidently approachable designers
of the MELVYL catalog and its users—pro-
fessional and nonprofessional, scholarly and
casual—and among the librarians of the far
flung outposts of the university. As a junior
librarian in the smallest general library of the
UC empire, I identified an irresistible oppor-
tunity for involvement in the most important
outcome of the visionary Salmon Plan, con-
ceived four years earlier as a blueprint for the
unification of UC libraries, effecting their
transformation from some of the best public
university research libraries in the country to
one of the greatest research libraries in the
world. From being a small fish in a small Fond,
I could become a small fish in the much larger
Salmon hatchery.

My naively optimistic expectations were
founded on the assumption that there was
now a common catalog, far more standardized
than the card catalog and far more capable of
teaching itself than the old cardware had
been. I assumed that there would need to be
explanatory handouts, exercises, fliers, and
flipguides to supplement the online instruc-
tion; that the design and production of these
could be centralized; that the DLA staff them-
selves would be thoroughly occupied with
more technically demanding activities; and
that a few enterprising librarians could de-
velop a universitywide clearinghouse of mate-
rials literally once and for all.

Obviously I overestimated the stability of
asystem, whose arrival, we were warned from
the outset, was “not an event but a process”; I
overestimated the new unity of UC libraries;
and I overestimated the catalog’s identity as
acommon system, wherever it was placed. Its
dynamics have precluded permanent instruc-
tional solutions. Its increasing scale and diver-
sity and an unexpectedly large volume of use
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have required continuous refinement of the
user interface, changes that have required
alertness among all users, but especially those
responsible for promoting innovation. UC
unity has been undermined by the creation,
at several of the nine campuses, of a series of
local online systems, with additional features,
such as circulation status and call number
searching. Such local integrated systems have
had, from the universitywide perspective, a
disintegrating effect. Seen by some as com-
plementary and by others as competitive, they
have been admitted even by their installers to
be depressingly expensive during a period of
diminishing resources. This same indepen-
dence of purpose, this multiple institutional
identity has given the MELVYL system itself
multiple roles that vary according to the cam-
pus context.

A recent expression of this diversity is the
relative use of the CURRENT CONTENTS
database (CC), an index to 6,500 scholarly
journals in all fields loaded on the MELVYL
system two years ago. This resource, presum-
ably of universal interest, has been virtually
ignored in locations where the MELVYL cat-
alog has been underexploited. UCLA's use of
CC in May 1991 was one-third that of the
smaller UC Davis campus. Even little UC
Santa Cruz had higher use figures than giant
Los Angeles. Attempts to preach the
MELVYL system message have depended,
with mixed success, on local missionaries and
local translations of the scripture.

COPING WITH INSTANT AND
CONSTANT OBSOLESCENCE

The earliest instructional materials inevitably
flowed from the system source. DLA set a
daunting example of graphic clarity and in-
structional thoroughness in its first user guide,
rinted in August 1981. This first edition was
Eeautifully designed, crisply folded into fif-
teen panels, difficult to cannibalize, and al-
most instantly obsolete. I still have a copy of
this handsome artifact of MELVYLs origins.
Its examples, instructive in 1981, are still in-
structive, but for disconcertingly different
reasons. Consider the following sample
searches from the pamphlet entitled, with
unintentional irony, “Quick Guide™:

FIND SU POWER AND NOT EXECUTIVE
FIND TI MAGIC OR SU MAGIC
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BROWSE PA MILLER
BROWSE SU ENERGY AND NOT SOLAR

Each of these examples was perfectly rea-
sonable in the static prototype database of
about 730,000 records being searched by a
few inexperienced but skillful pioneers. They
are no longer exemplary searches. Indeed, not
one of them is even allowed during periods of
peak load: the search terms are too common
to be easily searchable in a database that has
become astonishingly big and busy during the
intervening decade. The catalog database is
roughly ten times as large as the prototype was
and the number of its simultaneous users
often exceeds four hundred on active after-
noons. The old model searches illustrated
above were not simply sensible but reveal
considerable sophistication in their use of
Boolean logic. Now, however, their terms are
so common that they would take an unaccept-
ably long time to process. They would also
unacceptably retard hundreds of other simul-
taneous searches. As a result, from noon to 5
p.m. they are simply disallowed, in order to
fulfill the utilitarian goal of the greatest good
for the greatest number.

Other “quick” examples from the 1981
guide were similarly overtaken by growth
both of the database and its user population:

AND SU ALCOHOL
BROWSE TI LIBR# AUTOMATI#

The first, a sensible Boolean add-on mod-
ification in many search contexts, is now a
“long search.” Long searches trigger special
warning screens that discourage the user from
continuing and encourage the reformulation
of the search. For example, a user who enters

FIND SU SEX BEHAVIOR

and thereby discovers more than seven hun-
dred items may be smart enough to recognize
that this is too many to scan, and may even be
smart enough to add on

AND SU ALCOHOL

to limit the result to items concerned with
both topics. This smart user will be discour-
aged from continuing the search and urged to
see a reference librarian for suggestions. The
Eoor reference librarian, also enduring the

usiest part of the day, is more likely to be
impressed by the conceptual sophistication of
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the search than capable of improving it. In
fact, if this long search is patiently continued
to its outcome, it actually saves the user a
much longer visual search through hundreds
of titles and does yield a handful of the most
relevant items. Few UC librarians can explain
and even fewer try to justify these processing
difficulties, which stem from the MELVYL
system’s inability to search for a second term
within a set that has already been retrieved.
Instead of searching in a set of several hun-
dred, it must return to the entire database of
several million before making the Boolean
linkage.

The second example, which illustrates the
browsing of (heavily truncated) terms in titles,
was sacrificed in the production catalog to the
sensible goal of sustainable system speed. In
addition, the BROWSE feature, which allows
the user to scan lists of numbered headings
and to SELECT headings for searching, was
not installed for any of the indexes until 1985.
It has never been restored to title searching,
and it has never been widely or enthusiasti-
cally exploited, even in the subject index. We
librarians have not actively promoted it, partly
because such reasonable searches as

BROWSE SU SANTA CRUZ

are obstructed, first by a long search message
and then, if that warning is (guiltily) ignored,
by the system’s refusal to display the subdivi-
sions for the most common headings, the very
headings for which the display of subheadings
would be most useful!

PERFORMANCE PROBLEMS

I intend here no facile criticism of the short-
sightedness of the designers of an otherwise
elegant and useful handout or indeed of those
who designed an otherwise magnificent and
invaluable resource. Although the eventual
size of the database could have been esti-
mated fairly precisely, the volume and nature
of user demand for what was originally con-
ceived as a union catalog could not have been
foreseen, nor could the destructive interac-
tion of these relentless spirals of growth.
Expectations about response time were
based on the unrealistic experience of the
prototype or on falsely analogous experiences
with smaller, less elaborate systems, or with
larger databases more generously supported
by disk space and harivare. The prototype
was tantalizingly liberal in its encouragement



of the user to retrieve the most comprehen-
sive possible results. The librarians who were
scrutinizing the catalog’s early features
tended to be very demanding searchers who
had cut their teeth on DIALOG and BRS and
wanted the same strength and flexibility in the
new resource. Naively, we all assumed that the
powerful features that worked so well for ex-
perienced explorers of very large databases
would work equally well for those completely
innocent of the scale of the search environ-
ment, the significance of subject headings,
and the syntax and grammar of retrieval.
Those of us who were more pessimistic about
instant omniscience hoped that the varieties
of ignorance would somehow offset one an-
other. Overly broad searches would be re-
duced by the insertion of the wrong or too
many words; overly precise searches would
be redeemed by the casual use of a Boolean
OR. Murphy’s Laws dictated quite ogposite
outcomes. System statistics indicated a very
high frequency of very large results, very
long searches, or searches yielding abso-
lutely nothing; transaction logs showed se-
quences of stubborn repetitions, misunder-
standings, and unproductive decisions; and
unobtrusive observation of terminal screens
near the reference desks confirmed that
an unbearably high number of searches
were fraught with evident, avoidable dif-
ficulties.

Other early surveys yielded much more
optimistic conclusions. The rosy results of the
landmark Council on Library Resources
(CLR) study on the attitudes of users of online
catalogs suggested that virtually everyone
loved the new tool, even (perhaps especially?)
those who had very little exgzg’:nce with it.
One of the surprising discoveries that
stemmed from the survey was the unexpect-
edly high number of sug'ect searches. Per-
haps the subject approach had always been
more significant than our persistent attach-
ment to the description of known items and
their arrangement by main entry would ac-
knowledge. The flexibility of the new systems
has made subject searching much more pro-
ductive than it used to be, at once potentililly
more rewarding in its results and more chal-
lenging in its complexity to both user and
system performance.

If there was universal appreciation of the
online catalog’s performance in its infancy,
there was far more ambivalence in the follow-
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ing years, when response time and perfor-
mance began to be treated as interchangeable
attributes. Performance came to be implicitly
defined not by what the catalog did but how
quickly it did it. Innumerable design decisions
in the mid-1980s were driven by an under-
standable apprehension about the most visi-
ble of the system’s shortcomings. The emer-
gence atour two largest campuses, UCLA and
Berkeley, of two integmte(lJ online catalogs,
ORION and GLADIS, more modest as re-
trieval tools but demonstrably more nimble in
the tasks they could do, increased the pres-
sure to curtail features, however useful, that
were particularly burdensome on the older,
larger MELVYL system.

A DECADE OF DRAMA

Although in most cases such modification
streamlined searching, not just for the com-
puter but for the user, the process of simplifi-
cation has been complex, a drawn-out drama
equally rewarding for both embroiled partic-
ipants and attentive witnesses. On the one
hand, there were the forces of growth and
development in numbers of records and
users, formats, and databases; on the other, a
heroic band of decison makers, designers, and
programmers, nudged and needled by library
administrators, user grou(ﬁs, and ordinary
users sending an extraordi volume of
messages via the COMMENT feature. That
the system should survive such a l{poten(:ially
contentious confrontation is remarkable. That
it should thrive is cause for celebration and
gratitude.

The MELVYL system’s first ten years have
been much too prolix, full of loose ends,
contradictions, cycles, and reversals, to allow
the insertion of tidy chapter headings or rest-
ful intermissions. Here is a summary outline
of the MELVYLean chronicles, from one
librarian’s perspective.

In the beginning was the prototype, which
raised our expectations about the arrival of a
new age, a new language, a new freedom of
information retrieval. The arrival of the pro-
duction catalog ushered in the first period of
retrenchment, in which several features were
curtailed. An important parallel database of
periodical titles was soon added, the Califor-
nia Academic Libraries List of Serials
(CALLS). Along with CALLS, however, came
a growing chorus of complaints about the
rapidly deteriorating response time in the cat-
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alog itself, which led to a long series of adap-
tive measures that either curtailed functional-
ity or added new precision. For example, the
original SUBJECT index covered any key-
word in either the title or the subject field.
This liberality was checked, after less than a
year of the production catalo;i; so that SUB-
JECT found only words in subject headings.
In the following months, the EXACT TITLE
and EXACT SUBJECT indexes were intro-
duced, allowing those who had accurate ref-
erences or who knew actual subject headings
to do quick, precise searches. The responsive-
ness of the system’s managers to suggestions
gathered from library administrators, user
groups, and the increasingly indignant COM-
MENT medium was in desperate contrast to
the system’s own ability to respond to increas-
ing user demand. The changes were so fre-
quent and their implications so crucial to ef-
fective searching that a regular newsletter,
The Mynd of MELVYL (MOM) was invented,
written, and published by librarians to kee
users and their system literally up to spee(r
MOM, now approaching its 100th issue,
continues to serve this function of grass-
roots commentary by and for orfinary
users.

A telling example of the uncomfortable
tension between the theoretical value of an
innovation and its operational destructiveness
was the ADDED SINCE feature, introduced
as a way of coping with increasingly large
results by allowing users to limit their retriev-
als to items added since they last used the
database. The actual use of this feature, how-
ever, was so cumbersome and time-consum-
ing that after little more than a year, it was
radically curtailed. Much more successful was
the SMART TITLE feature, which allowed
the system to infer the user’s intentions from
the kind of words entered in the title index and
to process it either as an exact title or a key-
word search. Intended to save the system un-
necessary work, it also, more often than not,
saved the user an unnecessarily large result.

Other user aids developed during this crit-
ical and challenging phase in the mid-1980s
were such features as PARTIAL, which al-
lowed the searcher receiving a “long search”
mwﬁe to retrieve a sample of two hundred
records; SAVE, which allowed searchers to
save the most relevantitems to alist that could
then be printed or downloaded; the automatic
appearance of the prompt to try a TITLE

Information Technology and Libraries  /

June 1992

WORD search for terms that found nothing
in the subject heading field; and the FORM
limit, which allowed the refinement of a large
result to a specified format of material, for
example scores, recordings, video, or soft-
ware. The last item became particularly
useful as more and more nonprint media
records were loaded into the catalog
database.

INSTRUCTIONAL OPPORTUNITIES
AND CHALLENGES

These changes and challenges to the interface
and the primary database required the almost
continuous revision of handouts and instruc-
tional strategies. A complex of {7arallel promo-
tional and teaching activities began in 1987,
with the arrival of MEDLINE, the first of a
series of additional MELVYL databases, sim-
ilar in interface but sufficiently different in
their structure to require the mastery of new
vocabulary (MeSH), new concepts (hierarchi-
cal TREES), and new strategies (for example,
the use of EXPLODED and MAJOR head-
ings). If MEDLINE’ features were signifi-
cantly richer than those of the original catalog,
the character of the next database to be added

. was relatively spartan. CURRENT CON-

TENTS, lacking any subject fields, could be
searched effectively only by those aware of
and capable of exploiting keywords in the
titles of articles. CC's lack of a thesaurus and
controlled vocabulary demanded that its users
enter multiple alternate terms linked with
those same Boolean conjunctions whose use
had not been very successful in the MELVYL
catalog itself since its infancy. In 1991 a trio of
databases created by Information Access
(IAC), Expanded Academic Index, National
Newspaper Index, and an index to articles on
computers were added to the MELVYL sys-
tem. Their success was immediate, partly be-
cause the journals and newspapers they in-
dexed were of more obvious value to most
users, but also because the record structure
and search vocabulary were so similar to those
of the catalog itself that relatively little user
training was needed.

Though these contrasts among the several
MELVYL databases proved problematic to
ordinary users, they offered to those of us who
were active in reference service and library
instruction a wonderful opportunity to learn
and teach an enormous range of online search
opportunities, held together by a common



command language. What was most strongly
reinforced by these activities was the need %or
conceptual generalization and illustrative
simplification. Detailed manuals on each
database were abridged to flipcharts, pam-
phlets, bookmarks, and a matrix contrasting
all the databases. Such reductiveness was
even more essential in teaching the use of the
unfamiliar or idiosyncratic interfaces of other
OPACs made available to MELVYL system
users. Even before CC was loaded, the com-
mand USE CARL linked the dumb terminals
in any UC library to most of the databases
available to the Colorado Alliance of Research
Libraries. During the last two years, dozens of
other systems have been linked by USE and
the Internet to the MELVYL system, present-
ing new opportunities for promotion, instruc-
tion, and confusion.

Not that the users themselves have de-
manded our assistance. From the CLR sur-
veys of the early 1980s, we discovered that
most users learned (or claimed to learn) the
system by themselves in fifteen minutes or
less. This attitude persists, reflecting, the
sceptic would argue, less competence than
complacency. The ultimate users of the
MELVYL system are a diverse and demand-
ing constituency, impatient for results and
indifferent to process. Most do not have or
will not give us the time to teach them all the
details, and the content of our instructional
sessions has become responsively parsimoni-
ous. At first, to those few who would listen, we
would describe in detail the menus and com-
mand language that seemed to echo the men-
tal models and search habits of those we pre-
sumed to be familiar with the card catalog.
Then, as the context became more computer-
ized, we based our instruction on those fea-
tures that had no precedent in the earlier
technology, e.g., keyword searching, conjunc-
tions, the ability and need to balance recall
and precision. Most recently, as more and
more data and databases have become acces-
sible, teaching the techniques of access has
required even more radical simplification to
allow time to teach multiple search dialects,
to foster discrimination among sources, and
especially to reverse the common assump-
tion that minimally described, remotely lo-
cated items are always superior to those
held locally.

Perhaps our most important instructional
function is the promotion of new features.
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The great success of MELVYL MEDLINE
and the immediate enthusiasm that greeted
the trio of Information Access databases
stemmed from their self-evident value for
those already very familiar with their virtues
viaother media. MELVYL CURRENT CON-
TENTS, in sEite of its virtually universal sub-
ject scope, has been adopted much more
slowly. Evidently its discovery required far
more skillful and intensive marketing cam-
paigns than we have so far been capable of
mounting. The creation in 1990 of a small
subset of recently published materials has
been, surprisingly, similarly ignored by most
users, in spite of its potential advantages in
speed, flexibility, and even, for many fields,
relevance over the parent catalog. The effort
and expense of developing this database,
known as TEN because it includes materials
in UC libraries published in the last ten years,
has yet to be rewarded by widespread adop-
tion. There is some irony that the system’s
ten-year anniversary should be marred by the
failure of 95 percent of its users to discover
the “database of the decade.” Perhaps if we
tried this phrase as a marketing slogan, we
might see more use of this neglected catalog
of the 1 1/2 million records of items publishe

in the decade since the birth of the MELVYL

system.
THE ENDLESS EXPERIMENT

If we librarians have been sometimes frus-
trated and often frazzled by the challenge of
change, we must also, to a remarkable extent,
take responsibility for the system’s mutabili?r,
since DLA has always listened respectfully
and perhaps too attentively to the clamor of
its noisiest users. This hospitality to advice and
the reliably restless creativity of the DLA staff
have, from the beginning, made of the
MELVYL system an endless experiment.
Eventually, halfway through the decade, a for-
mal Experimental Mode was invented as a
sensible launching pad for new features. That
event (or process) roughly coincided with the
adoption and swift modification of such
flawed innovations as the ADDED SINCE
feature, which, although never a formal ex-
periment, lasted in its liberal form for only
fourteen months. During the last five years,
more than forty new features have been intro-
duced in the Experimental Mode. Most,
sometimes modified by user suggestions, have
eventually been adopted.
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We look forward to future experiments to
test future innovations, such as new databases,
their interfaces, new facilities to increase the
system’s effectiveness as a bridge between the
growing population of remote users and the
growing number and diversity of remote re-
sources, and new modes of downloading and
document delivery. In spite of the turmoil that
surrounded the MELVYL system and the or-
igins of the formal Experimental Mode in the
mid-1980s, I hesitate to characterize that pe-
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riod as a midlife crisis, since that metaphor
would imply current decrepitude and immin-
ent demise. Nevertheless, in celebrating im-
portant anniversaries, life-cycle references
are inevitable. Perhaps the MELVYL system
is truly a boisterous ten-year old, still growing,
still tasting and testing everything within
reach, still groping for new toys just out of
reach, surprisingly full of wisdom and experi-
ence, but still having much to learn and new
information worlds to conquer. Ll

APPENDIX A
A CHRONOLOGY OF THE MELVYL SYSTEM:
TEN YEARS OF CHANGES
3/81 Demonstration of the University of California online union catalog.
4/81 Prototype catalog available to UC library staff.
6/81 “MELVYL” demonstrated at ALA Conference, San Francisco.
8/81 MELVYL Prototype widely available.
3/82 Online survey of MELVYL users.
11/82 Users Look at Online Catalogs. Council on Library Resources Report.
8/83 User comment accepted online.
11/83 Production MELVYL Catalog released.
2/84 Mynd of MELVYL (MOM) first issued at UCB.
4/84 Prototype catalog retired.
5/84 1 million titles in MELVYL Catalog
8/84 California Academic Libraries List of Serials (CALLS) on MELVYL System.
10/84 DATE limits. Interface changes to improve response-time: SUBJECT index no
longer covers title keywords; no more single letter truncation.
11/84 Exact Title searching introduced.
1/85 Exact subject and Exact corporate author searching introduced.
4/85 Inadequate disk-space leads to suspension of loading pre-1973 records
5/85 BROWSE and SELECT functions introduced
6/85 Ability to limit to last 10 years or last 3 years, or by language. Pre-1973 bloackade lifted.
8/85 TCP/IP installed to add computer power and flexibility.
10/85 Ability to show search history and redo search
1/86 2 million records in MELVYL catalog
4/86 EXPERIMENTAL MODE implemented: Experiment 1 changes CALLS display
6/86 MEDLINE Task Force meets.
7/86 Loading suspended due to floor-space and disk-space problems.
9/86 Ability to display browse results with citation counts.
10/86 lnh::ll:e publications available online. Exact peridical title search. “Smart” title
search.
12/86 50th issue of MOM.



2/87
3/87

5/87
/87
9/87
10/87

11/87

1/88
4/88
5/88
7/88

9/88
4/89
6/89
10/89
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ADDED SINCE curtailed

3 million records. MEDLINE test database, PARTIAL results for “long” searches.
MOM online.

Ability to SAVE results to a list and DISPLAY LIST
NON-book materials loaded. Periodicaal results can be limited by campus
Subject searches getting 0 results prompted to try title-words

Automatic right truncation supplied for Exact subject heading searches. Find
commands exceed 160,000 per week. Average search response exceeds 18 secs.

MEDLINE at selected terminals. MEDLINE Assist Mode introduced. Single letter
truncation no longer accepted in periodical searches.

4 million records. Personal author algorithm refined to reduce response time.
FORM index allows searching and limiting by format of materials. Number indexes.
MEDLINE available in all UC libraries.

Specialized music indexes introduced. Lookup Mode changed to include “smart title
search” and and prevent “long searches.”

MEDLINE available remotely with passwords.

5 million records. Peak use restricitons forbid many common word searches.

USE CARL command gives MELVYL system users access to CARL databases.
READ, QUALIFY feature allows searches within some retrieved sets. More systems
via USE.

MEDLINE expanded to 5 yrs.

CURRENT CONTENTS (CC) database loaded.

Separate enhanced periodicals database loaded, searchable by subject. TEN-year
subset database.

Experiment 41: MEDLINE journals linked to library locations and holdings.
Ability to SAVE completed search results as SETS.

6 million records.

More USE systems, including EPIC. Find commands exceed 430,000 per week;
average response less than 4 secs.

MAP indexes. Experiment 45: CC journals linked to library locations and holdings
Ability to limit by date for all years, including 1960+. Ability to search for Exact
added titles.

3M Information Access Company databased added.



180

The MELVYL System and
Its Academic Context

Stephen R. Salmon

One measure of the MELVYL system’s suc-
cess is the extent to which the system has
achieved its academic goals. MELVYL, the
system, was a key part of a plan adopted in
1977 to enhance the value of the University of
California libraries to scholarship and re-
search. The goal was to meld the libraries of
the university’s nine campuses, including the
special, independent libraries as well as the
nine general campus library systems, into a
single library system—not administratively,
but in the way the collections and services
were offered to students, faculty, and staff.

If this goal could be met, the resources
made available would be enormous—now
numbering more than 25 million volumes.
Clearly it would not be possible to use these
resources as a single library, however, unless
the users were able to see what was in the
collections and where the desired items were
located.

Toward this subsidiary goal of systemwide
“bibliographic access,” some previous steps
had alrea(Yy been taken. A book catalog had
been produced in 1972, but its forty-eight
volumes contained only five years’ cataloging
and was out of date—by five years!—by the
time it was published. Two campuses ha(f, con-
verted their catalogs to COM (computer-out-
put-microfilm), and initially it was assumed
that the union catalog required to implement
the new library plan would also be a COM
catalog. In fact, three successive editions of a
COM union catalog were produced, in 1979,
1980, and 1981, each one considerably larger
than its predecessor.

To those of us who were worrying about
the problem of bibliographic access (espe-
cially Mike Berger, whose creative ideas
shaped much ofrt%le design of the MELVYL
catalog, with the support and technical back-
ing of Ed Brownrigg, Clifford Lynch, and
many other members of the staff), a micro-
form solution seemed inadequate, and we
began to feel that the only practical solution
was an online catalog. It hadn't been done

Stephen R. Salmon is Chairman, Carlyle Systems,
Inc.. San Mateo, California.
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before, and online systems in the library world
were still relatively new, but our analysis con-
vinced us that the approach was not only pos-
sible but realistic. In the end, the online cata-
log idea was embraced as the proposed means
of access to the collections, and the proposal
became a key recommendation in the plan
adopted by the university and submitted to
the California state legislature for funding.
The timing could not have been worse.
The library plan called for millions of dollars

" in additional funding, not only for the online

catalog but also for book purchases, buildings,
and cooperative services. The request arrived
on the legislature’s doorsteps only days after
the passage of Proposition 13, which cut "L)E
erty taxes drastically and confront e
legislature with monumental funding prob-
lems. To its credit, however, the legislature
understood and appreciated the im-
provements in both service and efficiency that
the plan, with its provisions for enhanced li-
brary cooperation, would make possible, and
a few days later it granted all the funds re-
quested.

The real test came a year or so later, when
the campuses were forced to absorb the major
cuts in their operating budgets that were
caused, at least indirectly, by Proposition 13.
The campus administrations passed these cuts
on to the libraries as well as to other university
departments, leaving it to the libraries to de-
cicf; where best to take them. It was gratifying,
if a bit surprising, that despite this pressure, no
one suggested cutting the funds for the
MELVYL catalog. The decision was paJ;?' eco-
nomic—the online catalog had eliminated some
significant costs, chiefly the filing of cards—but
more importantly, the MELVYL catalog was
beginning to meet the goal of providing biblio-

hic access to all the university’s collections.
This goal had been made more important and
more urgent by the budget constraints. Book
purchases on most campuses were likely to be
slowed by budget cuts, for example, so it would
be even more important to avoid unnecessary
duplication in purchases and to rely more on
cooperative collection development and co-
operative use of the collections. For that ap-
proach to be realistic, the union catalog was
essential.

In its early years, however, the success of
the MELVYL catalog in meeting these aca-
demic goals was not a foregone conclusion,
nor was the relation of the MELVYL project



to campus library operations and services al-
ways clear or agree(rjpon. For one thing, the
technical approach was new, and there were
plenty of skeptics convinced it would not
work. For another, the project was a central-
ized one, operating out of the university’s sys-
temwide administration. In any such organi-
zation, there is always tension between the
central headquarters and the “field” (in this
case, campuses). Library operations had al-
ways been a campus matter, and the library
staff’s psychic rewards (to use a then-current
phrase) came from offering the best library
service possible and being appreciated for it.
If some of that service came from a central
source, that intimate campus relationship
might be impaired, and the rewards diluted.

These fears sometimes produced surpris-
ing recommendations. At one point, for exam-
ple, the Library Council (the campus library
directors, the library school deans, and a few
others) insisted that the union catalog should
have access by main entry only. Other forms
of searching, including subject access, should
presumably be left to the campuses. Fortu-
nately for all concerned, this issue became
moot when the project managers reported
that subject access in the online catalog had
already been implemented. On another occa-
sion, the campuses suggested that the system
should be a distributed one, with satellite
computers at each individual campus. In this
case, at least in my view, the campuses were
probably right.

The MELVYL catalogs role as a union
catalog, and its place in the overall library
scheme of things, was also blurred a bit by a
suggestion in the plan that the MELVYL cat-
alog might also serve in lieu of campus cata-
logs. The decision was left to the campuses,
but the plan expected that the MELVYL cat-
alog would replace all campus catalogs by
1984 or 1985. This happened at only three of
the nine campuses. The MELVYL catalog
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simply was too complex, too big—and occa-
sionally too slow—to serve this function well,
and each campus now has its own online cat-
alog system as well as the MELVYL union
catalog.

Rather than attempt to serve as multiple
campus catalogs, in fact, the MELVYL catalog
has expanded, beneficially, in quite a different
direction. It now includes, in addition to the
holdings of the nine UC campuses, the Cali-
fornia State Library, the California Academy
of Sciences, the Center for Research Librar-
ies, the National Library of Medicine’s
MEDLINE database, CURRENT CON-
TENTS, the Expanded Academic Index, the
National Newspaper Index, the Computer
Database, and the periodical holdings of the
twenty-one campuses of the California State
University, Stanford University, the Univer-
sity of Southern California, and the Getty
Center for the History of Art and the Human-
ities. It also provides access to dozens of other
library collections through an Internet gate-
way. The academic contribution of the
MELVYL system—its support of study, schol-
arship, and research—has therefore ex-
panded far beyond the original goal, and ex-
ceeds even the dreams of its original
developers.

In only one respect has the academic influ-
ence of the MELVYL system been negative.
MELVYL, the name, was a mild insider’s joke,
combining the spelling of WYLBUR, a Stan-
ford utility used in the original system, with
Melvil Dewey, who was not only the most
famous figure in cataloging history but, ironi-
cally, a fierce advocate of spelling reform.
Unfortunately, to judge from the number of
requests for “Melvyl's Moby Dick” and other
variations, awhole generation’s spelling seems
to have been corrupted. Perhaps this is a
small price to pay, however, for the many
academic benefits the MELVYL system has
brought. am
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Recent Publications

Book Reviews

Ardis, Susan B. An Introduction to U.S.
Patent Searching: The Process. Engle-
wood, Colo: Libraries Unlimited, 1991.
221p. paper, $32.50 U.S.; $39 outside
North America (ISBN 0-87287-856-2).

At last, someone has presented the view that
patent literature is not just for inventors.
Susan Ardis argues, successfully, that the pa-
tent document is an important source of social
and technical information, and demonstrates
how the information contained in the millions
of patent files could be used by librarians,
social scientists, historians, archaeologists,
and others interested in our technical past and
future.

This volume is well organized; clearly writ-
ten; and rich with examples, illustrations, def-
initions, further readings, and hints about
searching techniques. Ardis begins withagen-
eral history of patents, examines the develop-
ment of patents in the United States, discusses
the essential elements of a patent document,
outlines the structure of a patent offices files,
and then devotes several chapters to the l'?'pes
of searches that a noninventor can perform
and what kind of information would be re-
trieved from the searches. She also devotes a
realistic chapter on the advantages and disad-
vantages of online patent searching. The book
includes a bibliography, glossary, and a host of
appendixes. Her discussion about the patent
classification system is one of the best general
analyses of this difficult subject that I have
read to date. She is also thoughtful enough to
describe briefly the Patent Depository Li-
brary system, and she gives a brief list of the
participating institutions and their phone
numbers.

What is most refreshing about An Intro-
duction to U.S. Patent Searc%ﬂng is Ardis’ abil-
ity to strip away the preconceived notion
among nontechnical/science librarians and
other researchers that searches of patent lit-
erature are limited to inventors or patent spe-
cialists. According to her introduction: “His-

torically, the primary use of patents has been
to determine if something has already been
patented. However, patents can also be used
by historians, economists, sociologists, and
others for such varied purposes as examining
the development of specific areas of techno-
logical growth, researching the commercial
interests of selected companies or the exper-
tise and creativity of specific individuals, or for
market research.”

The book is highly recommended for all
libraries.—John A. Shuler, Colgate Univer-
sity, Hamilton, N.Y. jall.4

Brandt, D. Scott. UNIX and Libraries. West-
port, Conn.: Meckler, 1991. 143p. $39.50
(ISBN 0-8876-541).

Technical works for systems librarians and

information specialists abound but generally

do not focus on practical applications for day-
to-day library operations. This dearth has
been most apparent for mainframe and mini-
computer-based systems. Technical literature
for personal computer applications is somewhat
easier to come by, but as systems become
more advanced, library staff are finding them-
selves managing increasingly larger and more
complex system platforms. For those interested
in a publication covering the UNIX oEemtin
system with a genuine library bent, this boo
is a welcome, albeit sparse, beginning.

As a tutorial, the book teaches the basics
of UNIX shell and file structures. Brandt's
focus is nontechnical, and experience in pro-
gramming is not needed to take advantage of
what his guide offers. Brandt is adept at
illustrating uses of UNIX utilities from such a
vantage point, especially when bridging basic
system features to purposeful automated
management of library data files. An adequate
UNIX history is included, as are overviews of
time-sharing and multitasking. There is no
particular hardware platform focus.

Brandts appmacE is to master the basics.



He covers the UNIX operating system, com-
mand files, database-management methods,
electronic mail, and system security, all within
a mere 130 pa%es. Within these ﬁages, how-
ever, are enough tidbits to please the intended
audience. Creative ideas include journal lists,
bibliographies for new acquisitions, and inter-
library loan file maintenance.

Suggested approaches toward the building

of online catalogs are a bit contrived, an

dependence on the AWK and GREP utilities -

disregard current product offerings. The ab-
sence of references to electronic data transfer,
the MARC format, and circulation solutions
all serve to remind the reader that this book
cannot be viewed as a tool for building an
integrated system. Still, Brandt’s solutions for
text file management (many of which are not
readily available from local system vendors) ap-
pear at once creative and easy to implement.
The brevity of the index will frustrate the
novice, and the inclusion of a glossary might
have been useful. The appendixes are valu-
able, as they bring together the names and
addresses of vendors specializing in UNIX-
based products for libraries and information
centers. The exhaustive bibli(;g:aphy should
serve as a fine reference for further collection
development, although there is no inclusion
of any of the currently available useful period-
icals. Notable, too, is the absence of any ma-
terial focusing exclusively on libraries, which
indicates the value of Brandt’s basic work.
While not likely to complement computer
science collections, this book is recom-
mended for all libraries and information cen-
ters utilizing UNIX solutions.—David A.
Jank, The New York Public Library. W R

Cataloging: The Professional Develop-
ment Cycle. Ed. by Sheila S. Intner and
Janet Swan Hill. Westport, Conn.: Green-
wood, 1991. 159p. $37.95 (ISBN 0-313-
27254-9).

When it became evident, some years ago, that

libraries were finding it increasi;l%ly ifficult

to fill catalogin itions, many librarians set
out to find outg\s"}?; and what zould be done
about it. The Committee on Education, Train-
ing, and Recruitment for Cataloging was
formed within the American Library Associa-
tion; several articles were written, and the
Simmons College Symposium on Recruiting,
Educating, and Training Cataloging Librari-
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ans was held in March of 1989. This is the
second book to evolve from that symposium.
The first publication, titled Recruiting, Edu-
cating, and Training Cataloging Librarians:
Solving the Problems (Greenwood, 1989),
contains papers prepared in advance of the
symposium. This work consists of presenta-
tions or segments of presentations that did not
appear in the participants’ formal papers.

Keynote speaker Robert Hayes opened
the symposium with some thought-provoking
views. Although his comments were directed
more toward librarianship in general, they
succeeded in setting the tone for the sympo-
sium. He compared the profession of librari-
anship to that of medicine and proposed the
following: that an undergraduate pre-library
and information science curriculum be de-
signed similar to Fre-medicine and pre-law
curricula; that a library school-teaching li-
brary partnership be developed much like the
medical school-teaching hospital partnership;
that the scientific foundations of librarianship
be identified; and that the research base be
expanded.

The remaining three parts are based on the
arrangement of the symposium sessions: re-
cruiting cataloging librarians, educating cata-
loging librarians, and training cataloging li-
brarians. Each part includes statements of the
session keynote speakers, observations of the
other speakers, and comments that were
made dl::ing the discussions following the
formal presentations, which the editors or-
ganized into a number of theses around the
topic. Included at the end of the book is an
inSex, a selected bibliography, brief informa-
tion about the contributors, and a list of audi-
ence members. As in most publications result-
ing from symposia, some of the presentations
are more creative and better organized than
others. In her presentation, Liz Bischoff calls
for more “assertive recruiting” by employers,
for example, talking to library school classes
about the extent of opportunities that exist for
catalogers and the kind of background
needed. Recruiting techniques must be ex-
panded and diversified, she contends. Others
addressed the reorganization of libraries that
could provide catalogers with responsibilities
in public services and collection develop-
ment. In this vein, James Neal spoke on the
Penn State experience, which did succeed in
making cataloging a more desirable choice at
that institution. In areas where there are few



184

library schools to recruit from, distance edu-
cation, which uses satellite communications
and cable television networking, was put forth
as a possible solution. Michael Carpenter pro-
posed that a beginning cataloging course in
library school teach what he termed “catalog-
ing appreciation” to help students develop
critical thinking, for example, how to analyze
cataloging rules or evaluate cataloging sys-
tems. The technicalities of cataloging can
come later. This opinion was supported in
several later presentations.

This book should be useful to library manag-
ers and library educators. Indeed, if some of the
recommendations are carried through, perhaps
there will be no need for publications on this
theme in the future!—Ellen S. Kovacic, Hebrew
Union College, Cincinnati, Ohio. o=

Information Technology: Design and Ap-
plications. Ed. by Nancy D. Lane and
Margaret E. Chisholm. Boston: G. K. Hall,
1991. 354p. $39.95 (ISBN 0-8161-1908-
2); paper, $24.95 (ISBN 0-8161-1909-0).

The editors state that the purpose of this book
is to “describe the developments in informa-
tion technology that are now becoming com-
monplace in business and industry, education
and the arts,” but with a focus “primarily on
their present and future applications to the
field of library and information science.” The
book is intended to “give students and practi-
tioners sufficient understanding of these tech-
nologies to read more widely in the current
journal literature.”

Twelve articles are included, on data com-
munications, networks, telecommunications
al:l)elicaﬁom, television and video, teletext and
videotext, micrographic and optical disk tech-
nologies, CD-ROM and multimedia publish-
ing, personal computer software, database
management systems, artificial intelligence
and expert systems, research on information
access, and information policy and informa-
tion technology. The editors inform us that
they omitted an article on computers because
“most students will be taking courses in intro-
ductory computing.”

The editors’ goals are met fairly well in this
book. The articles are concise but provide
good overviews and introductions to the top-
ics, with citations to additional readings.
While both students and practitioners must
learn some technical terms when working
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with the technology, the authors of the articles
do not overwhelm the reader with technical
minutiae and jargon. The application of the
technology in libraries and information cen-
ters is explained, although not in great detail.
Some of the authors give the advantages and
disadvantages of the technology in their arti-
cles. A comprehensive glossary defining tech-
nological acronyms and terms, including com-
puter terminology, is provided.

There are some flaws, however, that might
detract from the book’s usefulness. A major
problem is the dearth of diagrams or pictures
illustrating the technology that is described in
the text. There are a few illustrations, but most
of the authors leave the visualization of the
technology to the reader’s imagination; good
illustrations liberally used could have im-
proved the text tremendously. It is puzzling
why micrographics and optical disks are de-
scribed in the same article. Also a puzzle is
why the last two articles on research on infor-
mation access and information policy and in-
formation technology were included. They
are good articles, but somewhat out of context
with the other ten; a good overview of com-
puters would probably have better served the
reader. The bibliographies of suggested read-
ings could have been improved. Some of the
twelve authors included short lists of allied
readings, whereas others assume that readers
will use their footnotes as sources for addi-
tional readings; none is comprehensive.

On the whole, this will be a useful book for
the beginner, despite the absence of
illustrations. It does provide overviews of var-
ious information technologies for the student
and for the practitioner wanting to begin a
basic background in information technology.
It will not be useful to those already knowl-
edgeable of the technology, except perl;?s as
a quick review. It will not give the reader a
comprehensive introduction to the literature of
the technologies covered, either.—jJohn Corbin,
University of North Texas, Denton. L L

Johnson, Peggy. Automation and Organi-
zational Change in Libraries. Boston: G.
K. Hall, 1991. 201p. $39.95 (ISBN 0-
8161-1919-8); paper, $24.95 (ISBN 0-
8161-1920-1).

The purpose of this book is “to investigate the

automation process and the impact of the

computer on structure and environment in



academic libraries.” It is an outgrowth of the
author’s twelve years of experience with a
“seemingly endless stream of new technolo-
Eies” at the University of Minnesota. Based on
er belief that a paradigm shift is occurring in
the organizational structure of libraries as a
result of automation, this book documents a
research effort to verify this perception. A
survey. questionnaire, which was sent to the
heads of technical services at the member
institutions of the Association of Research
Libraries, was the basic data-collection mech-
anism for the research study. The survey ques-
tionnaire is included as an appendix.

The first two chapters give an introduction
to the substance of the book by providin§ a
brief history of the academic library and de-
scribing the current organizational environ-
ment. The focus is on the significant growth
inacademic libraries in the last forty years and
their emphasis on collection building and user
services. Academic libraries are described as
service organizations in the larger university
environment and, as a result, have been tradi-
tionally conservative, employing traditional
hierarchical structures.

Chapter 3 describes the changes in library
operations and services that are occurring as
aresult of automation. It focuses on the infor-
mation explosion, increasing library costs, and
the increased use of computer technology.
Changes in both technical services and public
services are described.

A detailed description of research results
is given in chapter 4. Statistical tables are
included that provide a straightforward state-
ment of survey results and serve as the basis for
the author’s analysis. She finds that statistical
evidence confirms the impact of automation on
libraries, although few of these impacts are re-
flected in the formal organizational structure.

Organizational change is the focus of chap-
ter 5. Literature on organizational change is
cited to define change theory and the diffi-
culty of implementing organizational change.
Strategies are included for the introduction of
planned technological change.

Drawing on data collected, chapter 6 de-
scribes how the responding libraries are im-
plementing automation and, hence, organiza-
tional change. It is a detailed description of
the process of purchasing and installing an
automated system. Tables are used very effec-
tively to show research results and to support
the author’s narrative.
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The final chapters focus on the changes
that are happening in libraries as a result of
automation and suggest some techniques for
moving into the future. There is strong sup-
port for libraries use of the changing environ-
ment to take full advantage of the new oppor-
tunities being presented.

Automation and Organizational Change
in Libraries is an excellent resource for any
library with past, present, or future involve-
ment with automation. It gives statistical evi-
dence of the impact of automation on librar-
ies, while describing the institutional impacts
in terms of the latest theories of organizational
change. For those planning for automation, it
will give insight into impacts that are not de-
scribed in the basic “how to’s” of library auto-
mation. For those going through the automa-
tion process, it will help to provide a rationale
for organizational changes. My primary con-
cern with the book is that it focuses on tech-
nical services. A future edition, which evalu-
ates automation impacts on public services
and general library administration, would be a
valuable addition to the literature.—Pamela Q. J.
André, National Agricultural Library. ~ H R

Saettler, Paul. The Evolution of American
Educational Technology. Englewood,
Colo.: Libraries Unlimited, 1990. 570p.
$38 (ISBN 0-87287-613-6).

This book is one of those uncommonly fine
resources that will serve as an outstanding
benchmark to anyone interested in the appli-
cation and role of technology in education.
Saettler, a preeminent educational technol-

historian, has done an excellent job ex-
tending and replacing the theoretical and his-
torical dimensions of his 1968 work, A History
of Instructional Technology, which, according
to Elys foreword, is a “prized possession”

(pxxv). Saettler’s preface indicates that the

book is primarily for professionals in the field

and could also be used as a textbook. The
pu is to trace the theoretical and meth-
odological foundations of American educa-
tional technology by examining the process
rather than the product (devices and hard-
ware) and also to provide an educational
technology research overview as related to
the public schools. Saettler is to be highly

commended for his efforts in distilling a

huge amount of information into something
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extremely readable for his intended audience
and purpose.

The book is organized into five parts, nine-
teen chapters, and two appendixes. The parts
consist of the introduction (one chapter);
“Heritage of Theoretical Thought and Prac-
tice, 450 B.C. to 1950" (seven chapters);
"Growth of Theoretical Thought and Practice
from Mid-Century to 19807; “Educational
Technology in the 1980s, 1990s, and Beyond”
(four chapters); two appendixes, one on acro-
nyms and the other a list of educational tech-
nology doctoral programs; and an index. One
does tend to get caught up in the fascinating
spin of Saettler’s narrative in each chapter, and
he does an excellent job of leading the reader
through the era and process he is examining.
Each of the chapters stands alone and encom-
passes the topics in great thoroughness. Read-
ers or practitioners in the field would find this
book a great resource even if they used only a
fourth of what Saettler has written.

For me, the parts on the 1950s to 1980s
and the 1980s, 1990s, and beyond were the
most interesting. However, a minor criticism
for this time period is lack of substantive ref-

erence to the tremendous implementation of

educational technology by community col-
leges, where nearly half of all undergraduate
students enroll. These colleges, as exempli-
fied by Coast, Miami-Dade, Dallas, Portland,
DuPage, Harper, Maricopa, Monroe,
Brookdale, and others, pioneered effective
learning resource centers, telecourses, tech-
nology/innovative consortia, and computing
applications to instruction. Another concern
is with chapter 14, where there is no recogni-
tion of library and information science’s con-
tributions to information science.

In his concluding chapter, Saettler leaves
the reader wondering about the still-emerg-
ing theories and the fast-paced blends of
newer technologies being rushed into prac-
tice, often without the thoughtfulness of past
implementations. One also wonders who will
be in and out of the field in the future. Per-
haps, as Saettler says, “that things do not usu-
ally turn out the way they are predicted”
(c};eo.S::g) is the ea:liest w[;arediction to make.—

e H. Voegel, iam Ra Harper
College, Palatine, Illinois. o z-

Schuyler, Michael, and Elliott Swanson.
The Systems Librarian Guide to Comput-
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ers. Supplement to Computers in Librar-

ies, no.18. Westport, Conn.: Meckler,

1991. 130p. $39 (ISBN 0-88736-580-9).
This is an unusual book. The authors’ objec-
tive was not to produce a reference guide, as
the title would lead one to expect, but to write
something that would console stressed sys-
tems librarians “with the knowledge that you
are not alone” (p.viii, introduction). The result
is a rambling narrative of the trials and tribu-
lations of two librarians as they struggle to
keep an online catalog and circulation system
functional. (The authors are librarians at a
regional library in Washington state.) Much of
the material was previously published in The
Systems Librarian and Automation Review.

Unfortunately, what seems like a good idea
suffers from poor organization and a lack of
judicious editing. The material has been as-
sembled in a hodge-podge fashion that de-
tracts from its readability and prevents the
book from having any coherency. For in-
stance, the first chapter—entitled “Living
with the Beast”—lacks any introduction. In-
stead it opens immediately with a segment on
how to compute the rip-off factor for memory
boards, followed by three pages defending the
use of a mouse, followedaﬁy a lamentation
about how poorly vendors respond to RFPs.
In another chapter, a blurb about how a
community’s activism stopped the construc-
tion of a microwave tower is inexplicably sand-
wiched between two segments on bar codes.

The authors” attempt to write in a breer?,
informal way often results in text that is wordy
and confusing, e.g., “the new issue also forced
us to buy a copy of DOS 3 point whatever to
accommodate the extension stuff” (p.90). Too
many errors slipped by the editors, such as
unnecessary h_vpiens (opposi-tionist [p.55])
and incomplete sentences (“In the first
database management system I used to auto-
mate the membership lists of the Washington
Library Association” [p.27].).

The first four chapters describe how the
authors handled various automation-itg)port
situations. The text is liberally sprinkled with
the authors’ opinions on everything from con-
sultants to equipment likes and dislikes. It is
obvious that the authors learned their jobs the
hard way—through trial and error—but that
they have maintained their sense of humor.
The last part of the book contains an interest-
ing chapter entitled “Microsoft Book,” a
rather whimsical look at a microcomputer that



can be read and handled like a book. There
also is an annotated bibliography on
cyberpunk fiction and films that actually may
encourage one to read some of this genre,
although what cyberpunk has to do with the
rest of the book is not explained. The way the
bibliography is tacked on is indicative of the
general cs;sregard for organization that per-
meates the entire work.

This book will have limited appeal, espe-
cially at $39. It certainly cannot suffice as a
reference work, and the predominance of ac-
ronyms, jargon, and technical terms
(GODOS, ZOPL, dbms) without any explana-
tions will limit its appeal to a general library
audience. Systems librarians might enjoy
reading some of the tales in this volume, but
then they may have already seen them in The
Systems Librarian and Automation Review.
The authors were not well served by their pub-
lisher in this venture.—Sally W. Kalin, Pennsyl-
vania State University, State College. h )

Smith, G. Stevenson. Managerial Ac-
counting for Libraries and Other Not-
for-Profit Organizations. Chicago: Amer-
ican Library Assn., 1991. 212p. $50, $45
ALA members (ISBN 0-8389-0568-4)
(ALA Order Code 0568-4-0010).

This is an excellent work describing different

accounting methods for managing libraries

and not-for-profit organizations. The author,

G. Stevenson Smith, Ph.D., CPA, CMA, CCA,

dedicates the work to “Everyone who derived

benefit from my first book,” Accounting for

Librarians and Other Not-for-Profit Manag-

ers (American Library Assn., 1983). Since the

conceptual basis on accounting for the two
works (1983 and 1991) is the same, parts of
the 1983 work are repeated in the work of

1991. However, in an expanded context, this

work reflects the recent environmental

changes in not-for-profit organizations.

As seen in the new title, the nature of this
work has also changed from that of an intro-
ductory guide to a professional tool. The work
introduces sound analytical tools for manage-
ment accounting with a ial emphasis on
decision making. The reader familiar with the
author’s previous work will certainly have an
easier entry to this work. On the other hand,
this work alone will benefit anyone who is
seeking professional assistance for impmvins
his or ier ability and skills for planning an
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making managerial decisions. The work s also
extremely useful to the highest level of man-
agement of any not-for-profit organization in
understanding the role of accounting in the
organizational dynamics. The work is not a
compilation of case studies grouped in certain
categories nor a how-to book. It is a profes-
sional tool by which the reader will learn the
conceptual bases and develop the ability to
make critical analyses. The author does not
assume the reader’s knowledge or experience
in accounting or fiscal control, nor does he
demand strenuous effort to find useful in-
formation.

The selection of topics and their organiza-
tion is analogous to a well-designed course.
First, the author introduces conceptual bases,
then he moves on to discuss standard and
specific methods, and finally he proposes dif-
ferent applications and options. This progres-
sive approach is particularly helpful to a
reader who tends to look for a mere technique
to justify decision making. The work helps the
reader to do the job in reverse order, arriving
at a decision by going through a logical pro-
cess, from a broader context to a specific. The
outcome of this process is by far more reliable.
Included in the techniques and applications
particularly pertinent to today’s libraries are
activities-based cost accounting, the flexible
budget, developing life cycle management in
the library, integrated library computer sys-
tem, and the chapter on leasing.

The entire work is clearly written and read-
able. I'strongly recommend the work for those
who are engaged or interested in fiscal control
of libraries or not-for-profit organizations, re-

ess of the size of the operation.—Ryoko
Toyama, Rutgers University, New Brunswick,
New Jersey. [T ]

Virtual Reality: Theory, Practice, and
Promise. Ed. by Sandra K. Helsel and
Judith Paris Roth. Westport, Conn.:
Meckler, 1991. 143p. paper, $39.95
(ISBN 0-88736-728-3).

This book, a reprint of articles published in

the summer 1990 issue of Multimedia Review

with several additions, defines virtual reality
as “The creation of highly interactive, com-
puter-based multimedia environments in
which the user becomes a participant with the
computer in a ‘virtually real’ environment”
(back cover). Much like hypertext a few years
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ago, virtual reality has become a trendy topic
for discussion in much of the computer sci-
ence literature.

Thus far there are few practical applica-
tions of virtual reality for the layperson or
average organization. Existing applications
tend to be very specialized, very limited, very
expensive, or a combination thereof. The po-
tential for the technology, however, is fascinat-
ing, as are the questions it raises. The eleven
essays in this book, divided into “Theory,”
“Practice,” and “Promise,” while containing
little immediately applicable information, are
informative, challenging, and entertaining.
They range widely from detailed discussions
of issues to “gee-whiz” predictions of the fu-
ture to philosophical discussions of the mean-
ing of reality.

Michael Spring’s essay in the “Theory” sec-
tion, “Informating with Virtual Reality,” is a
good starting place for information specialists
interested in the likely effect of these new
technologies on their work. He focuses on
virtual reality as a useful human-computer
interface, discusses some of the major techni-
cal issues, and raises important practical ques-
tions for designing virtual reality interfaces for
information storage and retrieval. While the
essay is too short to serve as a full introduction,
it includes a helpful bibliography for further
study.

The more philosophic and predictive es-
says are, as a whole, less successful. With so
much of the capability of virtual reality still

tential rather than actual, the authors are
eft to philosophize or forecast with little basis
in reality (however you choose to define it).
This leads to interesting questions but shallow
discussions. It also leads to considerable rep-
etition among essays—the repeated mention
of William Gibson’s fictional view of
cyberspace, for example. Those essays that
take as their base technologies at least in the
functioning prototype stage, such as the arti-
cle on Fluxbase, are more successful.

The “Directory of Companies and Individ-
uals” included is of little use. Not only are
most of the addresses incomplete, but no ex-
planation of each person’s or organization’s
interest is given. In such a wide-ranging field,
this is a critical omission. While brief, the
“Recommended Readings” section provides a
jumping off &oint for further explanation.

Despite these rough spots, the book suc-
ceeds in conveying the excitement and poten-
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tial of virtual reality. Stewart Brand’s The
Media Lab would be a better introduction due
to its greater thoroughness and consistency.
As an adjunct to that, however, this book will
serve admirably—Glenn P. Hoetker, SCAN
C2C, Inc., Washington, D.C. HE

Software Reviews

DiscLit: American Authors. OCLC, 6565
Frantz Rd., Dublin, OH 43017; 1-800-
848-5878, or G.K. Hall & Co., 70 Lincoln
St., Boston, MA 02111; 1-800-343-2806.
Hardware and software requirements:
IBM PC, XT, AT, or PS/2 or compatible
models, OCLC M3xx models, at least
640K RAM, DOS version 3.1 or higher,
compact disc drive, and MS-DOS exten-
sions 2.0 or higher. A black-and-white or
color monitor may be used. Price: $995.

DiscLit on CD-ROM is a joint venture be-

tween OCLC and the publisher G.K. Hall &

Co. Stored on a single CD, the product con-

sists of two units: Twayne’s United States Au-

thors Series and the OCLC American Authors

Catalog. The two units, referred to as the

“Books” and the “Catalog,” are searched sep-

arately, but the information in the two units is

linked so that users can move easily between
them. Published in book form by G.K. Hall,
the Twayne's series is composed of 143 vol-
umes, each on the life and works of a different

American author, and each having that

author’s name as its title. The full text of the

143 books is contained on DiscLit. The other

unit of DiscLit, the OCLC American Authors

Catalog, contains bibliographic information

for more than 100,000 books, serials, record-

ings, videos, and other materials by and about
the 143 authors.

Installation of DiscLit is quick and easy,
with clear instructions provided in the setup
guide. An online tutorial is fairly well done,
although to a first-time user of CD-ROMs it
might seem overly complicated. The screen
displays are quite cluttered. The tutorial’s
search tips are helpful, although some jargon
terms, such as limiters and navigation, might
be confusing to new users.

To search DiscLit, you may choose one of
two searching modes: “new or casual user,” or
“experie! user.” The first mode is a menu-
driven system which is quite user-friendly.
The user can enter a term or phrase, or can



combine terms by entering them on separate
lines. For example, suppose a user wants in-
formation on American authors who have
written on the topic of women and religion.
Searching the full-text Books unit, the terms
women and religion would be entered on sep-
arate lines, resulting in a list of authors’ names
with numbers indicating occurrences of the
search terms. (Isaac Bashevis Singer was at
the top with eighty-nine occurrences.) The
system, by default, searches for the two terms
in the same section of a chapter. What is a
section? This is never defined on the CD or
in the documentation. However, this default
of combining terms by section has great po-
tential for false hits. To avoid this, the
user may specify that terms be in the same
parz:f;raph or within a certain number of
words.

The search for women and religion re-
sulted in a list of books, with those on Isaac
Bashevis Singer, Sara Teasdale, and Emma
Goldman having the most occurrences of the
search terms. “Opening” the book on I. B.
Singer, the user is first presented with the
table of contents, with search word occur-
rences for each chapter. “Navigation” through
the book itself is straightforward: chapters can
be selected and opened, and moving through
the chapters is facilitated by a very useful
feature, “Jump to search word.” This enables
the user to skip irrelevant chunks of text and
move to the next occurrence of the search
word(s). Another handy way of moving
around in a book is to go to the back-of-the-
book index, select a page number for a partic-
ular topic, and jump to that page. One disad-
vantage of the mechanics of using the
database: there is a heavy reliance on the Alt
key with letter or function keys. For the expe-
rienced as well as the novice user, this seems
cumbersome.

In the “Experienced User” mode, the user
can create more sophisticated search strat-
egies using the logical operators AND, OR
and NOT as well as proximity operators and
restrictors. Restrictors allow the user to limit
a search to novelists, or poets, or other cate-
gories of authors. The proximity operators are
especially useful in the full-text Books unit of
DiscLit. The searcher can combine terms
with authors’ names, such as rose and Ger-
trude Stein to limit a search to occurrences of
the term in only one author’s work. The sys-
tem is also useful if the user does not know an
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author’s name or exact title. For example, the
search jumping para frog looks for the jump-
ing and frog in the same paragraph, and re-
trieves information on Mark Twains short
story, “The Celebrated Jumping Frog of
Calaveras County.”

While it takes a little while to find your way
around the Books unit of DiscLit, the Catalog
unit is very straightforward. The Catalog unit
can be searched by term or author’s name as
well as by type of material (book, serial, AV
media, etc.). Searching by type of material is
a very useful feature of the system. For exam-
ple, the user can enter videocassette and
Twain to create a list of videos on Mark Twain
and his works. Documentation for DiscLit is
very good. There is a brief “Search Tips” card
that can be set up next to the terminal; addi-
tional “Reference Cards” that summarize how
to search, view, print, and save to a disk; and
a detailed manual, DiscLit User Guide, which
clearly explains all aspects of the CD-ROM.
There is also an 800 number for an OCLC
representative to answer questions.

High school and college students would
certainly find DiscLit useful in doing research
on American authors. The price of the CD is
substantial, however, so its disadvantages
must be considered. Most obvious is that not
all American authors are included on the CD.
Although 143 authors seems like a large num-
ber, the series attempts to include novelists,
short story writers, poets, essayists, and play-
wrights, so it is certainly not comprehensive.
Women authors are fairly well represented,
but only seven African-American authors are
included. This selectivity in the Books unit
carries over to the Catalog unit, which con-
tains bibliographic records not for all Ameri-
can authors as the title implies, but only for
those 143 in the Twayne’s series. Secondly,
each book in the series has only one author, so
students looking fora diversig' of critical opin-
ion will not find it here. Students often need
several different sources of criticism for a

icular novel, poem or short story; Twenti-
eth Century Literary Criticism is one source
that is invaluable for this purpose. On DiscLit
users can find lists of critical sources, but on
one source is presented in full text for eac
author. However, for the purpose of searching
for themes, style, characters, and plot, DiscLit
is very useful, as it is for the biblio’i'aphic
information provided.—Susan E. Clark, Uni-
versity of the Pacific. un
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World Atlas 2.0. The Software Toolworks,
Inc.,, 60 Leveroni Court, Novato, CA
94949; (415) 883-3000. Hardware re-
quirements: IBM PC or compatibles with
aminimum of 640K RAM, hard disk (uses
6 megabytes), EGA or VGA graphics card
with color monitor, Microsoft Mouse or
compatible (supported but not required).
Price: $59.95 (also available on CD-
ROM, $79.95).

The Software Toolworks World Atlas user’s
guide says that “World Atlas is a powerful
reference tool that combines state-of-the-art
maps of every country in the world with an
enormous database of international informa-
tion that can be displayed and/or printed as
text, maps, or graphs. It is an atlas, almanac,
and world fact book in one easy-to-use pro-
gram.” The following review will attempt to
evaluate how well the software lives up to its
description.

INSTALLATION

The package reviewed provides eight 3.5-inch
720K diskettes for installation of the software.
A toll-free number is given for those who need
a5.25-inch 1.2MB or 5.25-inch 360K diskette.
Using a 3.5-inch high-density disk drive to
load the 3.5-inch 720K diskettes presented no
problems.

Installation proved to be simple following
the step-by-step instructions in the user’s
guide. The INSTALL.EXE program displays
amenu for the user during installation, giving
exact instructions. The program also lists each
file as it is being loaded with a real-time sta-
tistical display of the percentage of the file and
program loaded. The display of this informa-
tion is particularly helpful (especially to the
novice) because it takes several minutes to
load each disk.

The INSTALL p m says not to worry
if you err during installation because it is easy
to start over. This is true ; after my first instal-
lation I got the “Too many open files” error
message when I ran the program. Increasing
buffers from 8 to 20 in my config:sys file
solved the tilroblem. The second installation
went smoothly.

After installation, the user is told to check
the READ.ME file that is created on the hard
disk during the installation process. This file
notes any last minutes changes. The user’s
guide instruction to type “Read.Me™ to see
this file does not work. What you actually get
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isa README.TXT file that you must type out
to read, an annoying little problem for the
novice. However, once you find the file, it
does offer helpful suggestions as to how to use
the PRINT function and how to increase the
speed of the program.

The program cannot be run from a floppﬁ
disk drive, so a hard disk is required. It wi
use 6 megabytes of your hard disk.

OPERATION

The program begins by displaying a world
map with a menu bar across the top of the
screen (see figure 1). The menu bar does not
include a HELP option. In fact, there are no
help features in the pro%:':m. From this, I
assumed the program to be so user friendly
that it would be self-explanatory. To test this
theory, I followed the thirty-seven-page user’s
guide and learned all the features in a short
period of time. The §uide is well written and
easy to follow. It includes many illustrations
from the program.

Next, I chose a volunteer with an average
amount of PC experience to use it without the
assistance of the user’s guide. He reported
that he felthe had discovered all the program’s
abilities after about half an hour. I tested his
knowledge and found that except for a few
features, he was indeed able to use the atlas
effectively without benefit of the user’s guide.
There are three program features that are not
immediately obvious to the user. The use of
the ESC key would be quickly discovered by
a seasoned PC user, but not by the novice.
When using World Atlas, the ESC key will
close any window, take you to the closest index
map, or back you out of the atlas. Another
feature that you must discover for yourself (if
the user’s guide is not available) is using the
mouse to click on the small square at the top
left of windows to close the windows. ESC will
also provide the same service. Also, when one
of the menu bar options is not available at
certain points in the program, the letters are
faded, instead of simply not appearing on
screen.

Certainly, it would be helpful if these three
features were explained somewhere in the
program. The missing information did not,
however, seem to hinder my volunteer user. It
appears from my small sample test that the
program could be used satisfactorily by library
patrons, most of whom would probably not
access the user’s guide.
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Figure 1. Initial World Atlas Display. Data are reproduced with permission from various United Nations
and other international sources. A complete list of sources is included in the program and User Guide.

B o DEFORESTATION RATE
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Figure 2. Statistical Map.
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Operation of the program is quite self-ex-
planatory because of the excellent user inter-
face. From the introductory world index map,
users may utilize a mouse or arrow/enter keys
to point to a region and get a regional index
map. The regional map shows the names of
countries in the reﬁion. By choosing a country
name, the map will appear. You can also go to
another region from the initial regional map
you choose. The mouse interface makes these
actions simple to execute.

Country maps display limited city names.
Choosing a city name will cause a window to
apgear giving the city name, population, lati-
tude, longitude, telephone dialing codes, sea-
sonal temperature and precipitation, local
time, date, and distance from the last city you
viewed. The distance feature allows users to
easily compute the distance from one city to
another. The local time of the city being
viewed is calculated from your computer’s
clock.

The IndexMap menu bar option lists six-
teen world regions from which you can select
other maps. Ocean index maps are included.
These maps show the oceans in the context of
surrounding countries and regions.

The TopoMap option will allow you to look
at eighteen relief maps for land regions that
show major elevations, mountain ranges, de-
serts, plains, rivers, lakes, and other land and
water features. Three ocean TopoMaps show
water depth and ocean floor features.
These maps show only major topological
features, lacking the details expected in
printed atlases.

The MapFind menu bar option allows the
user to browse through an alphabetical index
of countries, cities, rivers, mountains, and
other physical features. This is particularly
useful if the exact location or spelling is un-
known. The user simply selects a letter or
types in the name of the country, etc.

The Utility option provides world time
zone information, a list of abbreviations used
in the text, unit conversions, data sources, and
TEXT and StatMap categories and topics.
The user can also set time zones from this
option.

The TEXT option from the menu bar is
one of the most useful features. While viewing
a map of Italy, for example, selecting the
TEXT option will give you a window to choose
information about the country’s geography,
people, education, health, government, crime,
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economy, agriculture, communications, or
travel. A considerable amount and detail of
information is provided on these topics.

Best Features

The StatMap, Graph, and Print options are
the features that a printed atlas simply can not
offer and are ultimately the features that make
a PC atlas desirable. The World Atlas can
make statistical maps on more than 300 differ-
ent topics. Comparative data can be shown as
shaded areas on the maps (see figure 2) or bar
maps used to illustrate total amounts (see
figure 3). Once users input the information
being sought, the program automatically se-
lects the correct type of statistical map to
illustrate the answer.

The Graph option creates bar graphs from
any numerical data set. A single graph can
compare up to fifteen countries (see figure 4).
The user chooses the category and country or
countries. While viewing the graph, the user
may choose the menu bar option, TEXT, and
see the data from which the graph was made.

The Print menu option allows the user to
print detailed reports that include maps,
graphs, and text. Offering easy-to-follow
printing instructions, the program provides
the option of sending the map to a local
printer or to a designated disk to be used later
in a word processor or desktop publishing

program.
SUMMARY

So, does World Atlas live up to its user’s guide
description? With only a few minor excep-
tions, yes, it does. I would qualify the state-
ment that the maps are “state-of-the-art for
PCs.” Maps displayed on a PC monitor cannot
match the quality of maps in printed atlases.
On the other hand, World Atlas’ capability of

rinting maps and hs is unique to com-
guter s%ftwfre pmgr:lﬁs. The ar(rllount of in-
ternational information is impressive as is the
number of maps (240). The ability to compare
and display this information as graphs to meet
a specific request is the program’s greatest
strength. It does combine features of an atlas,
an almanac, and a world fact book. And it is

to use.

It should be noted that version 2.00 of
World Atlas does not reflect any of the recent
changes that have occurred in the Soviet
Union and eastern European nations. Soft-
ware Toolworks representatives indicate that
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Figure 3. Bar Map.
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Figure 4. Bar Graph.
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this package is updated every year. Version
3.00 is projected for summer 1992. The new
version will incorporate as many changes as
possible for these regions.

Although the software will run on any PC
compatible, a 286 would be the minimum
requirement because of the number of files
the %)mgram must manipulate. Anything less
would be painfully slow.

Users must also be reminded that this is a
“world” atlas. American users may be disa
pointed that a map of the United States offers
no more detail than any other country. For
example, individual states are not accessible
and only alimited number of cities have drop-
down menus offering detailed information
and statistics. Software Toolworks does offer
an “Atlas Pack” that includes both the World
Atlas and the United States Atlas.

Although World Atlas lacks the detail users
expect from those in the printed medium, its
abilities to provide statistical information and
charts and to make excellent printed products
specifically designed by and for the user make
it a reference tool that greatly complements
printed sources. Students and other PC users
(especially geographiles) will find it ex-
tremely useful and fun.—Lottie Simkins
Meador. o
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your library, the John Cotton
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world about your efforts.

Your entry will be consid-
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ies of all types, sizes, and budg-
ets. Entries are judged by a panel

of your peers, and two types of
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The John Cotton Dana
Award

This award is given for a library's
total annual coordinated public
relations program, including pub-
licity, programs, advertising, pub-
lications, exhibits, special events,
promotions, and audio-visual pres-
entations.

The Special Award
The Special Award is given in rec-
ognition of a part of your public
relations program—a fund-raising
campaign, a series of adult or chil-
dren's programs, or any other spe-
cial project.

Contest Dates
Entries for the 1993 John
Cotton Dana Library Public
Relations Awards Contest
can reflect any one of the
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e Calendar year 1992
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e School Year 1991/92
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ends in 1992.

The Deadline for entries
is February 1, 1993.

Awards Ceremony
Official award citations will be
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at the 1993 annual confer-
ence of the American Library
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hosted by The H.W. Wilson
Company.
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The John Cotton Dana Library
Public Relations Awards Contest
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Administration and Management
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American Library Association.
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Letters

To the Editor:

In her review of my book Indexing and
Abstracting in Theory and Practice (ITAL,
December 1991, p.343-44), Bella Weinberg
took pains to point out that, of my 331 biblio-
gra‘fhic references, 26% date from the 1960s
and 32% from the 1970s. She also complains
that the bibliography is incomplete. One pos-
sible interpretation is that I am unaware of the
uncited sources. To set the record straight: as
she well. knows, substantial bibliographies of
the literature on indexing (containing several
thousand entries) already exist. It is not the
responsibility of the writer of a textbook to
compile a complete bibliography, but merely
to include references to items that he/she
considers particularly important, or items that
illustrate some point the author wishes to
make. It is a poor textbook that indiscrimi-
nately includes references to everything. If I
fail to cite an item it is more likely to mean
that I consider it not worth citing (perhaps
because it says nothing new) than that I am
unaware of it. In my opinion, the only really
significant literature on subject indexing to be
published in the last 30 or so years comprises
the reports of the Cranfield studies and
Coates’ Subject Catalogues: Headings and
Structure (1960). Robert Fugmann has devel-
oped some useful axioms of indexing, but they
deal more with the vocabularies used in index-
ing than they do with the act of indexing. A
legitimate case could be made for the claim
that nothini truly original in indexing has
been published since Ranganathan’s work in
the 1930s. One might even claim that no really
major contribution to the literature has been
made since Cutter.—F. W, Lancaster, Univer-
sity of Illinois.

To the Editor:

In the December 1991 issue of Informa-
tion Technology and Libraries (v.10, no.4)
Yem Fong reviewed The Journal of Interlibr-
ary Loan & Information Supply. Prior to Dr.
Fong’s review, I was unsympathetic to ath-
letes, movie stars, and politicians who were
always whining about being “quoted out of

context.” NowIunderstand theircomplaint.

Dr. Fong quoted me as writing, “the editor
states that, ‘he always objects to the emer-
gence of a new journal,’ ” as a reason for Dr.
Fong’s objecting to the founding of The
Journal of Interlibrary Loan & Inf%rmation
Supply.

What I actually said was, “Like you, the
Editor always objects to the emergence of a
new journal. Enough already. But there are
new fields, new topics, new concerns, and new
emphases. Interlibrary loan librarians deserve
their own journal. Interlibrary loan is not a
subfield of reference services, public services,
circulation, or any other field.” Ironic humor
is sometimes difficult to grasp.

Dr. Fong states that The Journal of Inter-
library Loan & Information Supply “overlaps
to some degree with Interlending & Docu-
ment Supply.” The editors of Interlending &
Document Supply choose all of the topics, and
then choose authors to write on those topics.
The Journal of Interlibrary Loan & Informa-
tion Supply gets all of its material “over the
transom.” In other words, the interlibraryloan
librarians decide, individually, who will write
and about what they will write.—Leslie R.
Morris.

To the Editor:

I beg to differ with one of Walt Crawford’s
conclusions in “Tutorial: Desktop Publishing
Choices: Making an Appropriate Decision”
(Dec. 1991, ITAL). I appreciate most of the
advice offered but suggest that his experi-
ences using word-processing software in 1988
or earlier may not be relevant to today’s pro-
grams. In fact, my experiences have been the
opposite of his. I used Ventura Publisher for
a number of years (it seemed like decades)
from its first release until forced to choose
between the Windows and the Gem versions
(ca. 1990). In that time, I used it for anumber
of professional papers, annual reports and
brochures, and database publishing (e.g.,
Directory of Microcomputer Interests
among Ohio Librarians [Ohio Library Asso-
ciation, 1988]). In those days, you didn’t



have to buy a special Ventura DataBase
Publisher at $199.

I have since switched to WordPerfect
(WP) 5.1 using Bitstream FaceLift fonts (far
cheaper than the PostScript capability Craw-
ford recommends and, in its most recent ver-
sion, offering tolerable fonts even on a 24-pin
dot-matrix printer). I once again am able to
concentrate on content and let WP take care
of most of the formatting. In the past few
months, in addition to the types of materials
for which I previously used Ventura, I have
used this combination for my and my wife’s
Historical Dictionary of Singapore (Scarecrow
Press, 1991) and Hwa-Wei Lee’s collection,
Librarianship in World Perspective: Selected
Writings, 1963-1989 (Taipei, Taiwan: Student
Book Compan\ 1991). Both were done with
camera-ready copy (one “real” size and one
reduced by the “publisher) and included
scanned images and computer-generated in-
dexes. My one regret was using an H-P
Laserjet Series II rather than the Laserjet I11
family with Resolution Enhancement Tech-
nology to smooth jagged lines and curves.

I would agree that Ventura, PageMaker,
and the other desktop publishing (dtp) pro-
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grams mentioned may be useful for newslet-
ters, especially those with cutesy graphics;
however, for more serious textual material, T
will stick to powerful word processors, such
as WP 5.1. The learning curve is slashed:
special capacities are learned incrementally as
needed. Importantly, text is massaged within
the program in which it was created rather
than needing to be imported into a dtp pro-
gram. This greatly facilitates editing and
revising, although I hear that Ventura has
greatly improved its text-handling capa-
bilities.

While I supé)or’t my preference in terms of
capabilities and efficiency in usage, cost can-
not be ignored. Many libraries can qualify for
Word Perfect’s educational discount at $125
or $130 (a fraction of that through its School
Purchase Program), and by taking advantage
of offers, a good collection of FaceLift (or
other scalable fonts) costs less than $100.
Chacun a son gout, but for productivity, ease-of-
use, and cost-effectiveness, I will stick with a
diversified word processing capability rather
than an over-specialized dtp dinosaur—K
Mulliner, Assistant to the Dean, Ohio Univer-
sity Libraries, Athens. EEm
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business you're in. Because clear, cohesive prac-
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National Information Standards Or-
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