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The "New" NOTIS/LUIS Indexes

Velma Veneziano

In its NOTIS/LUIS system, Northwestern University Library has recently im-
plemented a new set of indexes that provide author, title, and subject access to
a database of nearly 1.5 million bibliographic and authority records in the
NOTIS/MARC format. This paper provides information on the index record
structure and content, outlines the design philosophy and process, and de-
scribes the functions that are supported and how this is done.

For several years the Information Sys-
tems Development Office at Northwestern

University Library, in close cooperation
with library staff, has been engaged in a

major project to redesign and improve the

bibliographic/authority indexes that pro-
vide author, title, and subject access to

MARC records.
The early indexes served the library well,

enabling it in 1981 to close the author/title
card catalog and to close the subject catalog
in 1982. The aim of the project was to en-

hance rather than replace these early in-
dexes. The redesigned indexes would fol-
low their model, capitalizing on the

strengths of the early indexes but remedy-
ing some of their deficiencies and increas-

ing their power and functionality.
THE EARLY INDEXES

Each index record derived from a biblio-

graphic record consisted of a heading de-
rived from one field and precoordinated
with a heading from another field. To this

pair of headings was added some additional
supplementary information (date or place
of publication, location/call number, etc.).
The net effect was that each index record
constituted a "brief entry" catalog record,
identifying, more or less distinctively, a

"bibliographic unit." Users could browse

through an alphabetically ordered list of

these brief entry records to locate the en-

tries of interest to them. From this list they
could then call up full bibliographic and

holdings records complete with circulation
or acquisitions status. This technique had
the advantage of minimizing the number of
full bibliographic, holdings, and item rec-

ords that had to be accessed and displayed.
The early indexes were stored in large

blocks with both front-end compression of
common characters and back-end com-

pression of trailing blanks. This compact-
ness minimized the number of input-output
operations and resulted in high system effi-

ciency and good response time. The latter
was an important factor in user satisfac-
tion.

Searching was performed using a simple
FIND command that could be omitted in

public mode, followed by a one- or two-

character index identifier [author, title,
subject (LCSH), subject (MeSH), author-
ity], followed by a search term. Left-
anchored string search with implicit right
truncation was used to find a group of index
records, which were then displayed, multi-
pie index records per screen.

GOALS OF THE INDEX
REDESIGN PROJECT

Despite the simplicity, efficiency, and
effectiveness of the early indexes, it became

Velma Veneziano is Library Systems Analyst, Northwestern University Library, Evanston, Illinois.
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clear by 1983 that it was time for a new gen-
eration. The index redesign project—its
process, problems, and outcome—is the

subject of this paper.
Improved access, obviously the main

goal, meant not only simply improving re-

call by increasing the number of access

points but also enhancing precision and rel-
evancy. Improved access called for a syn-
detic structure enabling the user to be re-

ferred from a variant heading to an estab-
lished heading and from one established

heading to another related, established
heading. It meant that all the works under
a particular heading would be collocated.
It meant dynamic updating.

THE PROCESS

The task was formidable and time-

consuming. Functional specifications were
first prepared and reviewed by a task force
of librarians representing a large number of
library departments. After several recy-
clings through the review process, the spec-
ifications were finalized in March 1983 to

the point where detailed design and pro-
gramming could begin. At about that time,
staff of the Information Systems Develop-
ment Office were diverted to a major rede-
sign of the circulation module of NOTIS; as
a result, actual programming had to be
postponed until late 1985.
The first test versions of the new indexes

became available to staff in mid-1986.
These test versions were reviewed by the
members of a second task force, who identi-
fied a number of changes that they felt were
needed and in late 1987 formally approved
the indexes from a content standpoint. The
new indexes were incorporated into LUIS
(the public access mode of NOTIS) in Sep-
tember 1988.
Although several refinements remain to

be added, all the major goals of the index
redesign project have been achieved.

DESIGN CHALLENGES

Systems and programming staff, as well
as consulting librarians, came to the design
process committed to the idea that the new
indexes should be an elaboration of the old
ones, not a radical departure from them.
They were convinced that an index record
structure in which multiple headings were

precoordinated had advantages over rec-

ords in which the terms were single words
or phrases requiring coordination at search
time. Such a structure makes it possible to:
• relate a heading in one record to all
records in which that heading occurs,

regardless of the source record type or
the function of the heading in the
source record, and

• relate any particular heading to other

headings in the same record.

Commitment to Multifunctionality
A major concern of the software design-

ers was that the new indexes be simple, flex-
ible, and easy to maintain and manipulate.
The structure had to be sufficiently gener-
alized so that indexes could be adapted to

changes occurring in the MARC format.
The rules for deriving index records from
source records had to be concise, with an

absolute minimum of special cases.
Keeping the records simple and flexible

proved a real challenge due to the fact that
a single index file had to meet the needs of a
wide variety of users, with diverse needs
and different viewpoints as to what was es-

sential and nonessential. Although the
needs of the public were paramount, the
needs of staff, which differed from depart-
ment to department and from function to

function within departments, were equally
important. Staff doing book selection had
different needs than those using the system
for ordering books and serials. Staff respon-
sible for processing invoices had needs that
differed from those checking-in items. The
needs of staff checking-in serial issues dif-
fered from those checking-in new books.
Staff creating item records and printing
spine labels had special needs, as did staff in
the bindery section. Circulation staff's
needs differed from those of reference de-

partment staff. Catalogers' needs differed
from those of staff doing pre- and postorder
searching.

Needs of several "special" libraries using
the system also had to be met. At North-
western, NOTIS is used not only by the
main library on the Evanston campus but
also by a library that specializes in materi-
als for the field of transportation. The

transportation library uses NOTIS for the

"indexing" of journal articles as well as for
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the cataloging of books and serials. Since
NOTIS includes a course reserve module,
the needs of reserve room staff had to be
taken into consideration. The university ar-
chives are maintained by the library, and
the staff of that department had special
needs. The music library had unique prob-
lems. The law and medical libraries on the

Chicago campus had needs that were dif-
ferent from those of libraries on the Evan-
ston campus. If the indexes were to serve

the needs of all users, those differences had
to be reconciled; the design process in-
volved many compromises and trade-offs.

To Keyword or Not to Keyword
Very early in the design process, it was

decided that the "new" indexes would not

be keyword indexes. Although they had

strong advocates, there was agreement that
keyword indexes were not satisfactory as

the sole means of access to a catalog. Even if
Boolean searches of keyword indexes could
be proved superior from a retrieval stand-

point to browsable, brief entry indexes,
there was concern over what they would do
to response time, given the large size of the
database (more than 1.5 million biblio-

graphic and authorities records) under high
transaction loads on a small computer.
There was also concern that casual users of
the catalog would not know how to search

efficiently and effectively using Boolean

logic and would miss materials because

they did not understand the inherent shal-
lowness of cataloging data as compared to

indexing and abstracting data.

DESIGN DETAILS

Effect of NOTIS/MARC
Format on Index Redesign
A factor that influenced design of the

new indexes was the structure and content
of the NOTIS/MARC bibliographic and

authority records. With the exception of
the way directory information is carried,
the format of the NOTIS online records dif-
fers only in minor respects from the
USMARC communications format. Head-

ings are carried as text strings in the biblio-

graphic records, not as pointers to author-

ity records. Authority records do not carry
pointers to bibliographic records. An im-

portant function of the new indexes would

be to associate all occurrences of any partic-
ular heading, providing a mechanism for
linking headings without the use of explicit
pointers.
Given the fact that each NOTIS/MARC

record is a "unit" record, containing one or
more headings which exist in physical isola-
tion from the same headings in other
NOTIS/MARC records, the indexes, to be
maximally useful, had to provide more

than just passive links between the same

heading in different records. In order to ac-

tively assist in the maintenance of referen-
tial integrity, each index record had to

carry control information that could be
used to detect invalid or missing relation-
ships (established headings that conflicted
with reference headings; referenced head-
ings which, if used as a search term, would
result in a failed search; etc.).
A further factor influencing the redesign

was the structural complexity of the MARC
authority and bibliographic formats. Rec-
ords in these formats are difficult to manip-
ulate, and editing them to a user-friendly
format is processing intensive. For this rea-
son it was important that an index record
format be developed which would mini-
mize the frequency with which the full
MARC records had to be accessed, manipu-
lated, and displayed. Each index record
needed to be, in effect, a "brief" biblio-
graphic record.
Indexes of this type require more storage

than simple control number linkages car-

ried in the source bibliographic and author-
ity records. At one time the cost of storage
to duplicate headings in two places (in the
bibliographic/authority records and in the
brief entry indexes) would have been cause

for concern; however, with decreased stor-

age costs this concern has diminished, espe-
cially since data compression techniques
can be used to reduce storage requirements
by a third or more.

The decision to have a single "dictio-
nary" index file, instead of separate author,
title, and subject index files, was also influ-
enced by the NOTIS/MARC format. A

heading in a MARC authority record,
whether an established heading or a refer-
ence heading, can be coded as appropriate
for use as either a main/added entry or a

subject or both. This led naturally to the
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conclusion that a single index record from
an authority record could likewise be coded
to function as a reference in more than one

type of search. This also allowed index rec-
ords from bibliographic records to be coded
so that they could be retrieved by more

than one type of search. Experience had
demonstrated that conference names are

not necessarily viewed by the user as "au-

thors"; they need to be retrieved also by a

title search. The concept of a uniform title

heading used as a main entry is, moreover,
hard to explain to anyone not intimately in-
volved in cataloging. Because uniform ti-
ties headings are used as either main or

added entries, some staff may want to

search them as names, but the public and
other staff must be able to retrieve them in a

title search.

Computing and Programming
Resources Affecting Design
If a single index file was to serve all types

of users, major hardware and software bar-
riers had to be overcome. The designers had
to be concerned not only about system effi-
ciency but also about staff efficiency. These
dual concerns led to a decision that update
of the index file should be performed dy-
namically and that the index file should be
a dictionary file. Dynamic update reduced
the need for frequent index regeneration,
and the dictionary approach reduced the
number of index records which had to be
generated. Dynamic update enabled staff
to see immediately the results of modifying
a record, and the dictionary file enabled
them to save time in searching. The fact
that all index records are interfiled in a sin-

gle sequence, regardless of use, also simpli-
fied the design of programs that monitor
the database to detect invalid relationships
and interrecord inconsistencies.

File and Record Size
Considerations Affecting Design
In addition to concern over disk space for

storage of the index file, another environ-
mental factor that strongly influenced in-
dex design was disk space available for sort-
ing. Although online update of the indexes
reduced the frequency of index generation,
an occasional regeneration was unavoid-
able. Since the amount of disk space avail

able to the library was limited, record and
file size were important considerations.
Considerable research went into deter-

mining the optimum index record size. The
size had to be large enough so as not to jeop-
ardize collocation nor seriously interfere
with the ability to distinguish one work
from another. At the same time it had to be
small enough so as not to require more sort
work space than was available and so that
the time required for sorting would not be
excessive. The maximum size of an index
record finally settled on was 216 charac-
ters. With 1.5 million bibliographic and

authority records and more than 5 million
index records, regenerating, sorting, and

reloading the indexes presently takes be-
tween five and six hours.

Record Structure

Because so many different record types
are intermixed in a single index file, it was
necessary to develop a very generalized rec-
ord structure, one which was independent
of the types of data carried by the structure.
At the highest level of structural abstrac-
tion, an index record is divisible into two

mandatory fields: a variable length entry
field (with a maximum of 190 characters)
and a 26-character, fixed-length control
data field.
The entry field is divided into five seg-

ments. Each of the first four segments car-
ries one or more headings. A heading may
be either a name or a title or a subject term.
A segment, in many cases, is derived from
more than one MARC subfield in a variable
MARC field. Segments are divisible into

subsegments, with each subsegment carry-
ing a logical heading or term in a heading.

Segments 1, 2, and 3 are grouped into a

data aggregate termed the full heading.
Segment 1 is referred to as the simple head-
ing segment; segment 2, as the subheading
segment; and segment 3, the subdivision

segment.
Segment 4 contains a heading that, if

from a bibliographic record, is referred to

as the qualifying heading or, if from an au-

thority record, a referenced heading.
Segment 5 contains supplementary (non-

heading) data and is used only in index rec-
ords derived from bibliographic records.
The maximum size of the full heading is
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120 characters. A referenced heading seg-
ment cannot exceed 70 characters; a quali-
fying heading cannot exceed 58 characters;
a supplementary data segment cannot ex-
ceed 12 characters.

Developing a coding structure that
would maximize the use of the 26-character
control data field proved to be a real chal-

lenge. This field is divided into a number of

fixed-length subfields, plus a number of

flag bytes, each of which carries eight 1-bit
flags. Because of the variety of data types, a
tree-structured format was necessary to en-
able a particular code or flag to take on dif-
ferent meanings depending on data ele-
ments that precede it in the field.

Deciding which fields to index (access
fields) and how many index entries should
be created per access field was another area
where many trade-offs had to be made be-
tween what was "nice" and what was "nec-

essary." The following access fields from

bibliographic records are presently in-
dexed: (1) all lxx main entry fields; (2) 700,
710, 711, 730, and 740 added-entry fields;
(3) 400, 410, 411, and 440 series statement

fields; (4) 800, 810, 811, and 830 series

added-entry fields; (5) 212, 214, 240, 242,
243, 245, 246, and 247 title fields; and (6)
600, 610, 611, 630, 650, and 651 fields. All

lxx, 4xx, and 5xx fields in authority records
are indexed. As additional processing
power and storage become available, and
as the need is demonstrated, other fields
can be added.

Sequence Problems

Lack of disk space to sort and store very
long index records made it impossible to

carry two forms of a heading in the
record—one normalized1 for sorting and
one for display. Designers and librarians
alike had no choice: index entries had to

display in essentially the same way as they
were stored, in uppercase without conven-
tional inter- and intraelement punctua-
tion.
Even by drastic normalization, it was

not possible to preserve all the filing con-

ventions used in the traditional card cata-

log. With one exception (birth dates for

personal names), numeric digits embedded
in access fields file character-by-character
(i.e., as "words"), in IBM collating se

quence (with numeric characters after al-
phabetic characters). Theoretically, it
would have been possible to use very so-

phisticated techniques which would pro-
duce sequences that more closely con-

formed to conventional catalog filing rules;
however, such techniques were ruled out as
impractical in an online update environ-
ment.
An exception was made for names with

birth dates. A major effort was directed to

preserving the principle that a name with-
out a birth date files directly ahead of that
same name with a birth date. The follow-

ing examples illustrate how the original
version of the indexes, which used the stan-
dard IBM collating sequence, violated this
principle:

JONES JOHN
JONES JOHN J
JONES JOHN 1908 1978

A programming solution was finally ar-

rived at which manipulated the bit config-
uration of numbers derived from birth date
subfields to alter the collating sequence to

achieve the following sequence:

JONES JOHN
JONES JOHN 1908 1978
JONES JOHN J

This means, of course, that when the index
record is displayed, the bits have to be re-

manipulated.
Many of the librarians who acted as de-

sign advisers would have preferred that ti-
ties in a series be listed under the series en-

try in volume number order. Given the
extreme variability in the $v subfield in se-

ries statement and added entry fields, this
was not practical. The compromise which
was worked out was to subfile from the se-

ries heading to the title of the volume and
then to the volume number. Given the ease

of browsing through a list of titles under a
series, this presents no problem unless the
list is very long. To minimize the problem
of long files for the user who knows the
number but not the title, search qualifica-
tion (described later in this paper) may be
used.

Accommodating Variations in
Relationships in the Format

Developing a generalized "entity-type
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insensitive" structure that would be hospi-
table to the wide variations in content from
one record to the next required identifying
all possible types of relationships that could
occur between entities, such as

• relationships between two headings in
a single record,

• relationships between different por-
tions of a single heading in a single rec-
ord, and

• relationships between a heading from
one record and the same heading in
another record.

Once these relationship types were iden-
tified, conventions had to be developed to
build information about them into the in-
dexes in such a way as to achieve a reason-

able order without adversely affecting re-

trieval or processing efficiency.
A number of different types of relation-

ships were identified. Some relationships
were determined to be supportive, as in the
case of the relationship of an established
heading in an index record derived from an

authority record to the same heading in an-

other index record derived from a biblio-
graphic record. Another type of relation-
ship identified was an associative
relationship. An associative relationship is
defined as one in which two headings, al-
though they come from the same record,
are either different entity types (e.g., one is
a name and one is a title), or, if the same en-
tity type, each has a different relationship
to the bibliographic item described by the
record (e.g, one is a composer and one is a

performer). Other elements have a subor-
dinate relationship to the data which they
follow (e.g., the relationship of a subject
subdivision to the subject terms which pre-
cede it in a heading). Other elements have a

supplementary relationship to what pre-
cedes them in the entry (for example, the
relation that a date or a place of publication
or a volume number has to a work). In an

index record in which a reference heading
is paired with a referenced heading, the ref-
erenced heading has a corresponding rela-
tionship with the reference heading.

Some of the above-identified relation-
ships occur between records (interrecord
relationships); some relationships are be-
tween two segments in a single index rec-

ord.

The Content of the Index Record

Given the limitations on record size and
given the fact that so many data types had
to be accommodated, it was a real chal-
lenge to decide exactly which data elements
should be defined, how they should be
"named," what rules should govern them,
and how to locate them in the record.
Complicating matters further was the

fact that only in rare cases does it happen
that all segments that potentially can ap-
pear in an individual heading will appear.
Dealing with missing segments was as

much a problem as dealing with entries
that require more segments than the record
structure would allow.
Ideally, qualifying headings and refer-

enced headings should have been struc-
tured exactly as for full headings (i.e., be

composed of up to three segments: a simple
heading, a subheading, and a subdivision
segment) with a maximum size of 120 char-
acters. Record size considerations ruled this
out.

Ideally, also, more than one segment
should have been allowed for supplemen-
tary data, enabling, for example, a work to
be identified by both place of publication
and date of publication, and perhaps even

by edition. Again record size considerations
made it necessary to limit the number of
supplementary segments to one per index
record.
It was decided that the supplementary

data in entries derived from serial records
would be place of publication; entries de-
rived from series statements and series
added entries would be supplemented with
volume numbers; and all other entries
would carry date of publication.
Only rarely does the maximum number

of segments occur, as in the following ex-

ample from a name/title subject heading
with subject subdivisions:

SHAKESPEARE WILLIAM 1564 1616
.KING HENRY IV—BIBLIOGRAPHY
.HENRY THE FOURTH PART ONE
<1977>

In the above example the first heading,
which occupies two display lines, is derived
from a 600 subject heading field consisting
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of personal name plus a uniform title plus a

subject subdivision. The third line carries
the piece title, which is followed by the
date of publication.
Most index records have fewer than five

segments, with an average of three. Some-
times, as in the case of bibliographic record
without a lxx field, the index entry derived
from the 245 field consists solely of a title
heading followed by a date or place of pub-
lication, as in the following example:
JOURNAL OF THE AMERICAN ACAD-
EMY OF PSYCHOANALYSIS
<NEW YORK>

If another index record with the same title
were qualified by a heading from a lxx

field, it should file after the record without
the qualifying heading.
Further contributing to the difficulty of

finding a structure that would accommo-

date all data types and all combinations of
relationships was the fact that, within a sin-

gle index entry, two separate elements, not
necessarily adjacent, will each have the
same relationship to the elements that pre-
cede them. In the Shakespeare example
above, the uniform title and the name have
an associative relationship to each other,
but the qualifying heading segment (de-
rived from the 245 field) also has an associa-
tive relationship to the subject heading that
it follows.
A technique had to be developed to en-

sure that, when two records had the same

heading but one was from an authority rec-
ord and the other from a bibliographic rec-
ord, the authority record filed first. Fur-

ther, if multiple records—all from author-

ity records—contained the same heading,
records from 4xx tracings filed after those
from lxx fields but before those from 5xx

tracings. Further, if there are multiple rec-

ords from 5xx tracings, "earlier" headings
must file together, and "later" headings
must file together. For example, a record

containing the established heading AMER-
ICAN GAS ASSOCIATION from the lxx
field of an authority record must sort ahead
of a record with the heading AMERICAN
GAS ASSOCIATION derived from a 5xx

tracing derived from a different authority
record. Roth these records must sort ahead
of a record with the heading AMERICAN

GAS ASSOCIATION derived from a field
in bibliographic record.
After much experimenting, the tech-

nique decided upon involved defining two
separator characters: a segment terminator
character and a segment lead character.
Each segment after the first starts with a

lead character that indicates the relation-
ship of the segment (associative, subordi-
nate, qualifying, supplementary, or corres-
ponding) to the segments that precede it.
Each of the three segments that constitute
the full headingmust end with a terminator
character. The fourth segment (either a

qualifying or referenced heading) must end
with a terminator character unless it is the
last segment in the entry. The fifth seg-
ment, since it is always the last segment,
does not require a terminator. The termi-
nator and the lead character combine to
control sequence and to insure that head-
ings that follow other headings subfile ac-

cording to their relationship to the heading
that they follow.
There were only a limited number of

characters suitable for use as separators.
The characters picked for lead characters
were as follows:
• A period (.) indicates an associative re-
lationship.

• A left angle bracket (<) indicates a

supplementary relationship.
• A hyphen (-) indicates a subordinate
relationship.

• A numeric code (1, 2, etc.) indicates a

corresponding relationship. Ry using
different numeric digits, correspon-
dence subtypes (established heading,
see also reference heading, earlier
heading, later heading, see reference
heading) can be defined.

Recause all authority-derived records
with a particular heading must file ahead
of all bibliographic-derived records with
the same heading, a null character was

picked as a terminator for the last segment
of the full heading derived from an author-
ity record, which might be a simple head-
ing, a subheading, or a subdivision seg-
ment. In all other cases, for both
bibliographic- and authority-derived rec-

ords, a segment that is not the last segment
in the entry is terminated with a space.
Name/title headings posed a particular



12 Information Technology and Libraries / March 1989

filing problem, since it was desired that a ti-
tie in a name/title heading file with the
same title derived from a 245 field. In order
to file correctly, both title segments (re-
gardless of the access field from which they
were derived) had to have the same lead
character, a period (.). The result, from a

filing standpoint, is illustrated in the exam-
pie below:

TWAIN MARK
.LETTERS FROM THE EARTH
<1962>
.LIFE ON THE MISSISSIPPI
.MARK TWAINS MISSISSIPPI
<1974>

.MAN THAT CORRUPTED HADLEY-
RURG < 1985 >

The titles "LETTERS FROM THE
EARTH" and "MAN THAT COR-
RUPTED HADLEYBURG" are piece titles
that have been added as qualifying head-
ings to the name heading "TWAIN
MARK." The title "LIFE ON THE MIS-
SISSIPPI" occurs as a subheading segment
derived from the title portion of the name/
title heading "TWAIN MARK/LIFE ON
THE MISSISSIPPI." This segment is fol-
lowed by a qualifying heading carrying the
piece title "MARK TWAINS MISSIS-
SIPPI."
The convention of using a space and a pe-

riod ahead of each qualifying heading or

subheading segment, while it solved one

sorting problem, created another. In a sub-
ject search, works about an author's work
interfile with works about the author, as in
the following example:

DICKENS CHARLES 1812 1870
.AS THEY SAW HIM < 1970>
.BLEAK HOUSE
.CHARLES DICKENS BLEAK
HOUSE < 1974 >

.BLEAK HOUSE—CONGRESSES
.HOME SWEET HOME OR BLEAK
HOUSE < 1985 >

.CARLYLE AND DICKENS <1972>

.CHARLES DICKENS <1983>

The two entries for "BLEAK HOUSE"
are works about Dickens' work Bleak
House. The other entries are about Dickens
himself.

References as a Requirement
Provision of references was considered

mandatory by all involved in the design
process; however, no one was sure how
such a feature should be implemented. Af-
ter examining the alternatives, it was de-
cided that the most practical way was, for

simple references, to incorporate the full
reference (both the reference heading and
the referenced heading) directly into the in-
dex record. Simple see and see also refer-
ences could be produced by pairing a 4xx or
5xx authority record tracing field with the
lxx heading in an authority record. This
technique would not work for complex ref-
erences. For those it was decided to include
in the index entry only the established or

reference heading from the lxx field. This

heading is followed by an "empty" refer-
enced heading segment, which consists

solely of a lead character that identifies the
reference instruction phrase. In the exam-

pie:

ZIMBABWE
*For information on this heading type
1.

the referenced heading segment consists
solely of the code 0, which on display is used
to generate the appropriate reference in-
struction phrase.
When the user types the line number, the

system generates a reference display from
the established heading or reference head-

ing, using the lxx field and the appropriate
complex note field(s) (260, 360, 663, 664,
665, 666, or 680). In the Zimbabwe exam-

pie above, the authority record contains a

665 (information/history note) field, which
is displayed as follows:

ZIMBABWE
Southern Rhodesia, Northern Rhodesia
and Nyasaland were united in 1953 to

form. . .

Role of the Indexes
In Authority Control

Catalog department staff attached high
priority to having an efficient and economi-
cal means of achieving authority control
via the new indexes. They were particu-
larly anxious to be able to visually identify
split files, to catch headings that conflicted
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with see references, and to catch references
that were blind.
To facilitate visual as well as machine de-

tection of conflicts and blind references in
the union catalog, Northwestern added
three new "locally defined" heading use

codes to the MARC heading use codes in the

authority record (bytes 14,15, and 16 of the
008 field). A code c in any of the three fields
in an established heading record means

that the heading in the lxx field has been
used in a bibliographic record in the indi-
cated way (as a main/added entry, subject,
or series). In an index record generated
from a tracing field, unless the reference is
overridden by a tracing use restriction code
in the $w subfield, a c "subject" heading
use code means that since the referenced
heading (the heading derived from the lxx

field) has been used as a subject, the refer-
ence should consequently be displayed in

response to a search.
This use code, modified by the tracing

use restriction code where appropriate, is
included in the staff display of an author-

ity-derived index record, enabling the
searcher to spot blind references without

searching on the referenced heading. If the
established heading has not been used but is
appropriate for use, the cataloger can also
determine this from a display of the index
record.
In certain staff views of the index, each

entry is coded as to whether or not it dis-

plays in public mode. This enables cata-

logers and other staff to include in the
NOTIS database "resource" records (for in-
ternal use only). This can be used for both

bibliographic and authority records. The
index display also indicates whether the
source record contains full cataloging or if
the bibliographic data is provisional. The
processing unit responsible for the mainte-
nance of the record can also be identified.
Because headings from both authority

and bibliographic records are displayed "in
context," staff time is saved since it is often

unnecessary for the full MARC authority
record to be displayed. Also, because there
is no delay between the time a record is
stored and the indexes are updated, the cat-
aloger or searcher can immediately see the
results of adding, deleting, or changing a

heading in an authority or bibliographic
record.

Although the emphasis is on preventing
integrity problems in the database by spot-
ting them at the point of record crea-

tion/update, some conflicts, blind refer-
ences, and interrecord inconsistencies
inevitably escape detection by staff in-
volved in searching, cataloging, or data en-
try. Programs have been written which pe-
riodically scan the index file and report
these problems. Many of the "flags" carried
in the fixed control data field were defined
specifically to allow interrecord inconsis-
tencies to be identified. For example, the
system requires that the heading derived
from the lxx field in a reference record cod-
ed as "traced" match a heading derived
from a 4xx field in a record for an estab-
lished heading. Or, if a 5xx tracing is coded
"make a reference," that heading must
match a lxx heading in another record that
is coded as "used."
Also available are programs that use two

copies of the index file, created at differ-
ence points in time, to identify headings
that are "new" to the database or have been
"dropped" from it. At Northwestern, such
new/dropped headings lists are limited to

subject headings; however, the same pro-
grams can be used to produce lists of new or

dropped name or series headings.
It should be emphasized that the indexes

do not operate to "control" headings.
Northwestern catalogers made a conscious
decision that they did not want to be forced
to create an authority record for every used
heading. It is possible, however, by a batch
scan of the index file, to produce lists of

headings used in bibliographic records
which are not supported by authority rec-

ords. These lists, available on demand,
may be limited to a particular category of
heading (e.g, subjects, series, conference
names, and corporate names), or they may
include all categories of headings.
A question that had to be answered when

these programs were being written was

What constitutes support for a heading?
Northwestern catalogers decided that in
the case of multiunit corporate and confer-
ence names and with subject headings with
subject subdivisions a heading in a biblio-
graphic record could be considered "sup-
ported" by an authority record even if it
contained subfields that were not in the
heading of the authority record. Using a
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topical subject heading as an example, the
heading ARCHITECTURE in an author-
ity record would support the heading
ARCHITECTURE—AMERICA in a bib-

liographic record but would not support
the heading ARCHITECTURE AMERI-
CAN in a bibliographic record.
At present, unless there is an authority

record that includes subject subdivisions,
the system does not make any judgment as
to the correctness of subject subdivisions in
records for which no exactly matching au-

thority record exists. In theory, if and when
the Library of Congress distributes author-
ity records for subject subdivisions, it is pos-
sible that each subdivision could be
checked to see that the subdivision is a valid
one (which does not mean it has been cor-

rectly applied).
A similar policy applies to corporate

bodies with multiple subunits. An index
record that contains the established head-
ing INTERNATIONAL BUSINESS MA-
CHINES CORPORATION from a lxx field
in an authority record would support the
heading INTERNATIONAL BUSINESS
MACHINES CORPORATION DATA
PROCESSING DIVISION in a biblio-
graphic record. Of course if there were also
an authority record for the heading IN-
TERNATIONAL BUSINESS MACHINES
CORPORATION DATA PROCESSING
DIVISION, the heading in the biblio-
graphic record would be considered sup-
ported by both authority records. This pol-
icy enables a decision to make or not make
an authority record to be based on whether
or not a reference is needed.
One option, which was rejected as un-

workable from a work-flow standpoint,
was to have the system reject—at the point
of record creation/update—an unsup-
ported or conflicting heading. Under con-
sideration as a future enhancement, how-
ever, is a VERIFY command that can be
used from an already stored record and that
will identify any unsupported or conflict-
ing headings.
Collocation Requirements

Because staff wanted to be able to detect
split files easily, another requirement for
the new indexes was that all index records
with a particular heading file together. In

order to achieve such collocation, the num-
ber of characters allotted to the heading in
the new index entries had to be much

greater than in the earlier indexes. Again,
heading length variability was the prob-
lem. Multiunit government body names

and multisectioned name/title series head-

ings can sometimes be quite long, with
uniqueness often far down in the heading.
Investigations into the prevalence of head-
ings that require more than 120 characters
to achieve uniqueness turned up only a

handful (mostly name/title series issued in

multiple sections)—too few to justify in-

creasing the maximum length of the full
heading segments beyond 120 characters.
Because of the importance of colloca-

tion, it was necessary to include in the first

heading almost all the subfields from the
source field. In the case of personal names,
this includes birth dates and qualifiers; in
the case of uniform title headings, it in-
eludes numbers, parts, versions, etc.

THE ROLE OF CONTROL DATA

Control data elements selected for inclu-
sion in the index records had to be chosen

very carefully in order to minimize the size
of the field and maximize the usefulness of
data in the field.
This field is divided into fixed-length

subfields, some of which contain data codes
and some of which carry 1-bit flags. The
field has a generic tree structure, with the
first 2 bytes of the field (the function code
and the heading type code) defining the rest
of the field.
All records contain the NOTIS record

number and the code of the processing unit
responsible for the record. Each record,
whether from an authority or bibliographic
record, contains a subject system code. In
addition a number of "length" subfields are
carried in each record.
If derived from an authority record, the

kind of record code can be deduced. If de-
rived from a bibliographic record, the bib-
liographic level code, the type of record
code, and the form of reproduction code
are carried.
Each record contains 32 as yet unused bit

flags that eventually will be used to identify
the location-based catalogs to which an en-

try is appropriate, allowing a user to limit a
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search to materials in a particular location.
Other flags are used to indicate such con-

ditions as:

• Should the record be displayed in pub-
lie mode?

• If derived from an authority record,
does the source record contain a com-

plex reference note (260, 360, 663,
664, 665, 666, or 680)?

• If from a bibliographic record, is the
bibliographic data provisional or full?

• Is the full heading truncated (i.e., did
the source field generate more than
120 characters)?

• Is the full heading in the record a

"composed" heading (i.e., derived
from more than one access field)?

• If the record is derived from a lxx field
in an authority record, is it appropri-
ate for use as a main/added entry? As a

subject? As a series? If appropriate for
one or more of these uses, has it been
used in that way?

• If the record is derived from a tracing
field in an authority record, has the
referenced heading been used, or is it
appropriate for use in one of the three

ways?

THE INDEXES IN USE

Designing the Display
Although, for collocation and work iden-

tification, the longer the headings the bet-
ter, this need was counterbalanced by the
need to display as many index records as

possible on a single screen. Some form of in-
dented list display format was essential,
one which would allow for collapsing of

segments held in common with adjacent
records. Developing a comprehensible but
compact display format was quite a chal-

lenge. As illustrated in the following exam-

pie, present logic calls for a line break on

the occurrence of a subheading, a refer-
enced heading, or qualifying heading. A
subdivision segment that does not follow a

subheading also triggers a line break.
With an authority-derived index record,

a reference instruction phrase is inserted
ahead of the first referenced heading re-

quiring that phrase, as in the following ex-

amples:

QUAKERS
*Search also under:

1 SOCIETY OF FRIENDS
2 .STEWARDSHIP OF WEALTH

<1985 >
—AUSTRALIA—BIOGRAPHY

4 .BACKHOUSE AND WALKER
<1981>

—ENGLAND—BIOGRAPHY
5 .APOCALYPSE OF THE WORD

<1986>
6 .JAMES NAYLOR 1618 1660

<1982 >
7 . MARGARET FELL < 1984 >
8 .RECORDS AND RECOLLEC-

TIONS OF JAMES JENKINS
<1984 >

To display the eight records listed above
requires eleven lines. Highlighting and
color can also be used to distinguish be-
tween different types of index entries and
different elements within an entry.

Limiting Searches

One advantage of a dictionary index is
that it opens the way to a variety of index
subsets. These subsets can be customized to
fit the needs of various types of users (pub-
lie, catalogers, acquisitions, or reference
staff, etc.).
Index subsets are controlled by a search

term qualifier termed "view type," and
within the view type by "search type" (au-
thor, title, subject, series, name, etc.).
Within search type, a "search subtype"
code also operates to refine a search, based
on subject heading list/thesauri.
The view type is system-controlled in

public views, but in staff mode the user can

switch between view types. View types
serve as filters to enable certain broad cate-
gories of index entries to be selected and
others bypassed. For example, index rec-

ords for established headings from author-
ity records which do not contain any com-

plex note fields display in some but not all
staff views, whereas they do not display at
all in public views. Similarly, reference en-
tries from authority records where the es-

tablished heading (the referenced heading)
has not been used are suppressed or dis-
played based on view type.
In subject searches, a search "subtype"



16 Information Technology and Libraries / March 1989

code enables a search to be restricted by
subject heading list. A user in the medical

library, for example, may restrict a subject
search to MeSH subject headings.
Staff, particularly catalogers, often want

a search that does not distinguish between
names, titles, and subject headings. By us-

ing a search type or search subtype of x, a
dictionary search can be performed which
ignores the "use" and "type" of the head-

ing. This enables a cataloger, for example,
to obtain in a single list of index records
works by and about an author or to retrieve
a group of index records in which LCSH
and MeSH subject headings are intermixed.
One index subset defined as essential for

authority control provides a "headings
view" in which only one record per heading
is retrieved. If a heading from an authority
record exists, that record is preferred over

the same heading from a bibliographic rec-
ord; if there is no authority record for a par-
ticular heading, then the heading from the
first bibliographic record is displayed, be-
coming, in effect, a "surrogate" authority
record. Again, the "level of establishment"
can be determined from the index display.
Limiting Searches by Masking
One concern was that, as the size of the

index file grew, the simple "left-anchored"
string searches which had always charac-
terized NOTIS might result in many
searches retrieving very large numbers of
records. This was a problem with prolific
authors, particularly corporate authors. It
also was a problem with many subject
headings.
To solve this problem, a technique was

developed which allows the user to include
a masking symbol in his search term which
operates to "mask out" character strings oc-
curring in the middle of an entry. The por-
tion of the term to the left of the masking
symbol (the anchoring term) is used to iden-
tify a set of candidate index entries. The
portion of the term to the right (the floating
term) is "floated" through each of the can-

didate entries to determine if a match can

be found. Only if a match occurs on both
segments of the search term is the record re-
trieved. The masking operates against all
segments in the entry. In many cases it can

greatly reduce the number of characters the

user has to include in his search term. For

example, the following search term

NORTHWESTERN # DEARBORN

retrieves only entries with the heading
NORTHWESTERN UNIVERSITY
EVANSTON IL DEARBORN OBSERV-
ATORY

Limiting by Qualification
A variation on the masking technique is a

feature termed "search qualification." This
allows certain records in a group of candi-
date index entries retrieved by the first
search term to be bypassed if they do not

also match a second search term. For exam-

pie, the user can limit an author search by
title, or limit an author, title, or subject
search by date of publication or by a range
of dates. Searches on a series heading may
be qualified by a volume number. Search-
ers can also be restricted based on type of
record code (language materials, music re-
cordings, maps, films, etc.); form of repro-
duction code; bibliographic level (mono-
graphs, serials, component parts), etc.
The following is an example of a search

term that includes both masking and quali-
fication:

t = PROCEEDINGS # CATHOLIC PHIL-
OSOPHICAL & v = 51

This search would retrieve only the follow-
ing entry:
PROCEEDINGS OF THE AMERICAN
CATHOLIC PHILOSOPHICAL ASSO-
CIATION
.ETHICAL WISDOM EAST AND OR
WEST <V 51 >

Searches may also be qualified based on

the processing unit responsible for the rec-

ord, providing, in effect, the ability to re-

strict by broad groups of locations (main li-
brary, medical library, law library,
transportation library, etc.). Planned for

implementation during the coming year is a
method whereby searches can be limited by
"location-group" within the processing
unit. A "location-group" is defined as one

or more locations. A location can be de-
fined finely (e.g., a browsing area) or

broadly (the stacks of a research library).
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Limiting by Catalog
When a user uses qualification or mask-

ing to limit a search, the limitation stays in
effect only for the duration of the search.
Planned for implementation some time

during the coming year is an enhancement
to provide a method by which the user can,
at the start of a session, "set" a particular
catalog using a CHOOSE command. The

catalog selected will then stay in effect until
another catalog is chosen or until the user

returns to the introductory screen.
Catalogs that cut across locations can be

defined. For example, a catalog could be
defined to include films only or serials only.
It is planned that catalog selection will en-
able users not only to select subsets of the in-
dex records that apply to a particular data-
base but also to select an entirely different
database. For example, users should be
able to switch from a database containing
conventional cataloging records to one that
contains indexing records.

Increasing Recall

Although the ability to limit a search is

useful to avoid having to page through
many screens of index entries, there are

many ways in which recall can be increased
without resorting to keyword indexes. One

way involves using a single access field to

produce multiple index records (explosion).
For example, one record can be produced
in which all the segments are in the same or-
der as in the access field, and another rec-
ord can be produced in which the simple
heading is derived from the access field but
which contains subheading and/or subdivi-
sion segments "borrowed from" other ac-
cess fields in the record (composed heading
records).
Another technique that explodes one ac-

cess field into more than one index record
involves creating one record with the seg-
ments in the same order as in the access field
and another record in which the segments
are interchanged (rotated heading rec-

ords.)
Rotation for Increased Recall

Rotation is used to provide access to titles
in name/title headings. In the following ex-

ample, two index entries are generated

from a name/title added entry, one in di-
rect order, searchable by author:

HAWTHORNE NATHANIEL 1804 1864
.BIOGRAPHICAL STORIES FOR
CHILDREN
.TRUE STORIES FROM HISTORY
AND BIOGRAPHY < 1972 >

and one in rotated order, searchable by ti-
tie:

BIOGRAPHICAL STORIES FOR CHIL-
DREN
.HAWTHORNE NATHANIEL
.TRUE STORIES FROM HISTORY
AND BIOGRAPHY < 1972 >

Although rotation is presently limited to

name/title headings, this technique has

promise for the future, providing access,
for example, by subunit in a corporate
body, by subject subdivision in a subject
heading, or by keyword in a title.

Composed Headings for
Increased Recall

In the following example, where the
source bibliographic record contains both a

main entry field and a uniform title field,
two index records are generated. In the stan-
dard record, the main entry field is the sole
source of the full heading. In the extra index
record, the main entry field and the uniform
title field are combined to form a name/title
heading. In both records, the qualifying
heading consists of the piece title.

PLATO
.CRITO
.PLANTONIS CRITO <1903>

PLATO
.PLANTONIS CRITO <1903>

Another type of composed heading
which is useful for increasing recall in-
volves creating "name/name" headings.
Name/name headings are presently derived
only from 700, 710, and 711 added entry
fields that do not contain a $t or $k subfield
and which contain a $4 (relator code) sub-
field. In such headings the simple heading
is derived from the 7xx; a subheading is de-
rived from the lxx. The following is an ex-

ample of such a composed heading:
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SOLTI GEORG SIR 1912
.BARTOK BELA
.BLUEBEARDS CASTLE <1980>
SOUND

.MIRACULOUS MANDARIN
<1970> SOUND

An evaluation is presently underway to

determine if, in the case of topical subject
headings which describe the "form" rather
than the actual subject content of the work,
an index record should be created with a

subject/name heading, constructed from
the 650 field and the lxx field and the 245

field, as in the following example:
PIANO MUSIC
.ORNSTEIN LEO
.A LA CHINOISE

In the example above, the source field
should really have been tagged as a 655

(genre/form) field; however the Library of
Congress does not presently make this dis-
tinction in their subject authority records.
Northwestern is considering identifying
these headings and changing the tag to 655.

Amplification
Experience with the early indexes indi-

cated that, especially in subject searches,
users often bypass accessing the full biblio-
graphic record if the indexes themselves
contain location and call number informa-
tion. Since this is more efficient from a sys-
tern standpoint, the challenge to the design-
ers was how to incorporate location/call
number information in the new index rec-
ords without greatly increasing record size.
The problem was solved by implementing
an "amplify" command that can be issued
from an index display, which causes loca-
tion/call number information to be ex-

tracted dynamically from the holdings rec-
ord and displayed following each index
entry in an index display, as in the follow-
ing example:
HALEY ALEX

1 .RACINES <1977>
-> COPY FOR MAIN africana

IN PROCESS
2 .ROOTS < 1976>

-> SEABURY EI85.97 .hl68a3
1976

3 .ROOTS < 1976>
->MAIN africana 929.20973

H168r
- > MAIN core 929.20973 H168r

->DEERING special collections
Falley Am H168r

Although a fair amount of system over-

head is involved in amplification, it is ex-

pected that it will be offset by a reduction in
the number of full bibliographic/holdings
displays that must be generated. Although
the primary beneficiary of this facility is the
library patron, catalogers also find it useful
in assigning call numbers.

Enriching Access

Through Use of References

Probably the ease with which references
can now be created is the most significant
contribution that the new indexes have
made to improved access. No longer is the
cataloger deterred from making references

by concern over the amount of work in-

volved in maintaining those references, a

concern which was always present in the

days of the card catalog. Further, because
of the "logs" of searches maintained by the
system, the cataloger is able to obtain con-

crete evidence as to what types of references
are needed. It is also very easy to see, from
the index displays, which references are un-
needed, and these can then be coded, in the
tracing field, so they will not display in

public mode but will still be available for
staff use.

INDEX ASSESSMENT TO DATE

The new brief entry index file became
available for use by the staff of the North-
western University Libraries in mid-1987.

They were made available in LUIS (the
public access mode of NOTIS) in Septem-
ber 1988. Reaction so far has been positive.
By increasing the number of references

and access points, by more appropriate ref-
erences, by rotation, by explosion, by com-
position, by masking, by qualification, by
amplification, and by catalog selection,
many of the "recall enhancement" and
"search limiting" features of keyword-
Boolean search can be provided without
the "noise" and "misses" characteristic of

keyword searching and with substantial
cost savings compared to Boolean searches
of keyword indexes. Because the vocabu-
lary is controlled and a syndetic structure

maintained, precision is enhanced, and
changes in terminology over time can more
easily be accommodated.
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FUTURE POSSIBILITIES

The full potential of the indexes is far
from being realized. There are a number of
index record types that could be adapted to
the index structure to provide additional
access (title keyword, subject subdivision,
class numbers, for example).

Because information about the vocabu-

lary is intermixed with citations to works

using that vocabulary, an opportunity ex-

ists to experiment with dynamic reconcilia-
tion between terms from different subject
heading lists, thus breaking through the
barrier which has traditionally existed be-
tween general and special collections. By
dynamically "mapping" headings and ref-
erences derived from multiple subject
heading lists, the possibility exists for the
creation of a "super" vocabulary that

brings closer the day when the online cata-

log can be truly termed an expert system.
The potential also exists for including ad-

ditional supplementary data in the index,
derived from either fixed or variable fields.
There are a number of ways in which this
could be done without greatly affecting
record size, although the file size would be
increased considerably. The 245 field

could, for example, be exploded to produce
multiple index records, each with a differ-
ent element of supplemental data (edition,
publisher, class number, etc.).

One very interesting area for research is
to determine if NOTIS-type index records,
with their similarities to the relational
database model, and searchable using com-
mands such as JOIN could not supplant the
full bibliographic records for the majority
of users. Most index records from biblio-

graphic records contain, in addition to the
full heading, a second heading that itself is
always indexed. That second heading in

one record, in combination with the biblio-
graphic control number, could be used as a

search term to locate the record or records
in which it appears as a first heading. The
second heading for such a found record
could then also be used as a search term.

The net effect would be that multiple index
records could be assembled into a near

complete bibliographic record.
The NOTIS indexing technique also has

potential for use when a USMARC authori-
ties format for classification numbers is de

veloped. One index record might be built
from an authority record that would con-

tain a class number followed by the textual
"caption" associated with that number.
Another record could be produced in which
the elements are rotated—caption first, fol-
lowed by the class number. References (in-
eluding general explanatory references)
could connect related numbers. Merging a

library's call number indexes with these au-
thority records and using rotation could
provide another level of subject access.
Another very intriguing area for investi-

gation is to determine if precoordinated
"brief entry" type indexes could be used to
achieve a truly national, "distributed"
database. It is interesting to speculate if a
network of systems could be established in
which each node contributed only its index-
ing records to other nodes in the network.
This would enable users at any node to have
access to a national union catalog of brief
entry and reference records without the ex-

pense of duplicating the full MARC records
at each node. With a network of intercon-
necting references, the problem of varia-
tions in headings from one library to an-

other could be overcome or at least
minimized. For such an approach to work a

"standard" index record format would
need to be developed.
Northwestern University Library's index

redesign project has demonstrated that the
data in MARC-formatted bibliographic
and authority records can be decomposed
into multiple brief entry records, in a for-
mat that provides superior access, is simple
to manipulate and economical to process,
and can be used to monitor the integrity of
the database. With this latest enhancement
to NOTIS/LUIS, we feel we have made one
more giant step toward our goal of a seam-
less, totally integrated library system.

REFERENCES AND NOTES

1. Normalization, as it works in index entry gen-
eration, involves stripping out of an access

field all punctuation characters, diacritics,
delimiters and subfield codes. Lowercase al-
phabetic characters are all set to upper. Extra
spaces between words are removed. In some

cases, spaces left by removing a punctuation
character are closed up. Normalization also
involves adding certain characters necessary
to achieve the desired sort sequence. ■ ■
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METAMARC: An Extension of the
MARC Format

Mark Hinnebusch

A hierarchical extension to the ANSI Z39.2 American National Standard for
Bibliographic Information Interchange on Magnetic Tape is defined. In the
extension multiple records are contained in a single record, which in turn can

be combined with other records to make up a single record. How this record
structure is accommodated in the existing standard is shown. Then, modifica-
tions to the existing standard are proposed, and the hierarchical structure is

defined as an implementation of the proposed modified Z39.2 standard. Fi-

nally, applications of the hierarchical format are presented. This paper is pre-
sented as a starting point for discussion toward a goal of promulgating stan-

dards changes.

The American National Standards Insti-
tute (ANSI) promulgated the standard
structure for data records used for the ex-

change of bibliographic data known as

Z39.2. 1 This standard is the base structure
upon which the MARC record standard is
built; that is, the MARC record is a particu-
lar implementation of the Z39.2 standard.
In addition to the structure defined by the
Z39.2 standard, MARC further defines the
content of the bibliographic record by as-

signing meaning to data fields, specifying
standard field identifiers (tags), fixed por-
tions of fields (indicators), and the content
of variable fields. 2

MARC has been a widely accepted stan-
dard for bibliographic data since its devel-

opment in the late sixties. Now, twenty
years later, the experience of the library
community has shown the MARC format
to be both comprehensive and usable. 3

MARC-based library automation systems
have become the rule rather than the excep-
tion.

4

Algorithms for handling data in the
MARC structure have become widespread

and readily adaptable to new systems.
In many instances, it is desirable to con-

nect logically bibliographic records. The
MARC format has attempted to deal with
this requirement through the use of control
numbers in Oxx fields and defined linking
fields, such as the 400-490 and 800-840
fields for series notes and tracings, the 505
field for formatted contents notes, and 7xx
fields for analytic added entries. In 1980
MARBI Proposal 80-5.1 attempted to deal
with the problem by using the

implementation-defined portion of the di-

rectory entry to indicate a "subrecord" to
which each particular field in the record
belonged and defining a "relationship
code" in a new field 002. 5 In 1981 MARBI

Proposal 81-13 provided new bibliographic
level values, defined position 19 of the
MARC leader as a "linked-record code,"
defined a subfield 7 for all linking entries
and defined field 773, "host item entry."

6

The MARC Format for Holdings and Loca-
tions (MFHL) uses the 004 field to identify
the parent bibliographic record and the 014

Mark Hinnebusch is Assistant Director for Technical Services, Florida Center for Library Automa-
tion, Gainesville, Florida.
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to identify network linkages.
7 OCLC has

defined the 019 field to link duplicate rec-

ords that have been deleted. 8 The
MULVER committee has recommended to
MARBI a linking field solution to the prob-
lem of multiple versions of a single work.

9

All of these techniques excepting the sub-
record technique of Proposal 80-5.1 depend
on the contents of a record to define the link
between that record and other records.
Moreover, these links are only defined be-
tween two records. From a processing
standpoint, these techniques are unreliable
and difficult to handle.
A hierarchical data structure represents

data in a manner analogous to a tree, con-

sisting of a "root" containing data which
occurs once and only once and branches
which contain multiple occurring data. In

general, a root can support any number of
branches, and each branch can support any
number of branches. There is no theoretical
limit on the amount of branching and levels
of branching within the structure. The de-

generate case is the "flat" structure contain-
ing only the root.

10 Two well-known soft-
ware products supporting hierarchical
structures are IBM's Information Manage-
ment System

11 and Informatics' MARK IV
and MARK V languages.

12 A representation
of a hierarchical data structure is shown in

figure 1.
A hierarchical record structure carries

the relationships between its component
records (or branches) inherent within the
structure of the record. It is capable of han-
dling vertical and horizontal relationships,
as well as chronological relationships,
which are a special case of a horizontal
model. It can define a potentially infinite
number of both horizontal and vertical re-

lationships within one hierarchy.
There are many potential uses of this for-

mat. It would be useful in any situation
where multiple records are to be combined
into a single record. The records to be com-
bined could be MARC but need not be.
There is theoretically no limit to the num-

ber of records that can be combined into a

single composite record. Multiple compos-
ite records could be combined into a single
record, which in turn could be combined
with other records, and so on.

MARC was originally designed for infor

mation interchange between computer sys-
terns.

13 This assumed usage predicated cer-

tain design decisions that made sense in the
interchange application but have caused
problems in the use of MARC records in lo-
cal systems. The lack of a unique record
identifier and a creation date and time in
fixed locations in the record (indeed any-
where in the record prior to 1979) has made
the matching of records in local systems dif-
ficult and sometimes impossible. In an in-

terchange environment, these data were

unnecessary and even problematic;
MARC-based systems require them for in-
ternal processing.

THE METAMARC RECORD FORMAT
AS AN IMPLEMENTATION OF THE

Z39.2 STANDARD

A hierarchical data structure is a struc-
ture in which a record can be logically con-
tained in another record and can itself logi-
cally contain a record. Using a tree

analogy, the entire tree is a record and each
branch is also a record. Traditional data
processing has recognized the importance
of hierarchical structures for many years,
especially in those applications where re-

cursive algorithms are required.
14 The li-

brary community, on the other hand, has
historically limited itself to the processing
of nonhierarchical (i.e., flat) records. The
most common record structure in use by li-
braries is the MARC format, an implemen-
tation of the ANSI Z39.2 standard, the
American National Standard for Biblio-
graphic Information Interchange on Mag-
netic Tape. The MARC structure is a flat
structure. However, the Z39.2 standard al-
lows for a hierarchical structure, and that
possibility promises to solve many impor-
tant problems in library automation, some
of which are dealt with in a later section.
A hierarchical MARC record is a record

which meets the definition of a hierarchical
record, i.e., it can contain and be con-

tained by other records, and also meets the
demands of the MARC record format. Such
a hierarchical MARC (henceforth known
as METAMARC) record can be defined as

an implementation of the ANSI Z39.2 rec-

ord structure. This implementation allows
for the recursive processing of hierarchical
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Fig. 1. Hierarchical Data Structure.
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Fig. 2. Hierarchical Record Structure.
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records using existent MARC record han-
dling software. The structure of such a hi-
erarchical record is shown in figure 2.
In a METAMARC record, a segment can

be a field or a record. A segment can be an-
other METAMARC record, a standard
MARC record, or a non-MARC record. Ry
generalizing the definition of a segment to
be either a record or a field as defined by
the MARC format, the METAMARC rec-

ord is a generalization of the MARC record,
and a MARC record is a special case of the
more general METAMARC record.
Since a METAMARC record can be con-

tained within a METAMARC record, the
level of nesting is potentially infinite and

limited only by the length restrictions im-

posed for each record at each level. These

length restrictions are inherent in the Z39.2
standard, which allows only five characters
to define the record length; hence no record
can exceed 99,999 characters. 15

The nesting of records within records is

important from a processing standpoint.
Nonrecursive software designed to manip-
ulate flat records can be modified to allow
for recursive use only if, at each nesting
level, the structure of any given record is ex-

actly the same as that of a record at any
other level, excepting the lowest level,
which may differ in a manner that identi-
fies it as the lowest level. Recursive pro-
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Table 1. Leader Contents of Proposed Hierarchical Record for Bibliographic Information
Interchange on Magnetic Tape ,

Position Contents Position Contents

0-4 Record Length as a five-digit
character field

5 Status as defined in MFBD
6 Type of record

If a MARC record, as defined in
MFBD
If a METAMARC record, blank

7 Bibliographic level
If a MARC record, as defined in 9
MFBD 10
If a METAMARC record, blank 11

8 Hierarchical Record type 12-16
If a MARC record, blank
If a METAMARC record, values
are

1—the record consists of a single
segment that is a MARC
record.

2—the record consists of

multiple segments, all of 17
which are MARC records.

3—the record consists of a single
segment that is a non-MARC
record.

4—the record consists of 18

multiple segments, all of
which are non-MARC
records.

5—the record consists of

multiple segments, some of 19
which are MARC records,
some non-MARC; all 20-23

segments are flat.

6—the record consists of
multiple segments, all of
which are hierarchical and
consist only of MARC
records.

7—the record consists of
multiple segments, some
hierarchical and some flat.

Undefined, blank
Indicator count = 2
Subfield code count = 2
Base Address of data,
a five-digit character field
containing the displacement of the
byte following the directory. For a
MARC record, this is the
displacement of the 001 field. For
a METAMARC record, this is the
displacement of the first segment.
Encoding level
If a MARC record, as defined in
MFBD
If a METAMARC record, coded as

z, not applicable.
Descriptive cataloging form
If a MARC record, as defined in
MFBD.
If a METAMARC record, coded as

z, not applicable.
Linked record code as defined in
MFBD.

Directory entry map as defined in
MFBD.

grams call themselves, passing addresses
and parameters. When they return, results
are passed back to the caller, which is usu-

ally another occurrence of the same pro-
gram.

16
Schematically a recursive program

to process a METAMARC record looks like

figure 3. The program consists of three

parts: (1) an outer shell which reads a rec-

ord and starts the recursive process, (2) the
recursive algorithm which decomposes the
hierarchical record, and (3) the contents

processor which performs the needed work

using the lowest level (i.e., nonhierarchi-
cal) segments of the record. The contents of
the leader of a hierarchical record can be

designed to map to MARC record leader
fields in such a way that they can easily be
distinguished and processed by similar soft

ware. A METAMARC implementation of
Z39.2 would differ from MARC only in the
definition of position eight in the leader
(the third position of the legend), which is
undefined in MARC. The leader fields as

they could be defined for MARC and
METAMARC record formats are shown in
table 1.

PROCESSING MARC AND
METAMARC RECORDS

The structural equivalency of MARC
and METAMARC records assures that a

great deal of the extant MARC processing
software could be relatively easily modified
to handle METAMARC (see figures 3 and
4). The outer program segment which in-
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structure := segment

Fig. 3. METAMARC Record Processor.

Fig. 4. MARC Record Processor.
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process segment
contents using

Standard MARC record

processing software

Fig. 5. Handling only Flat MARC Records.

RLF KEY LEADER DIRECTORY

RLF = Record Length Field

Fig. 6. Generalization ofZ39.2 Structure.

puts the record differs only in the name of
the module called to break a record into

component parts. The content processor in
the METAMARC case is simply another in-
stance of the MARC record processor. The

process of breaking a METAMARC record
into segments is exactly the same as the pro-
cess of breaking MARC records into fields.
The test for the last segment in a META-
MARC record is the same as the test for the
last field in a MARC record. Clearly, very
little new software is required to move from
a MARC to a METAMARC processor, at
least at the logical level; some implementa-
tions may be more difficult.
A minimal modification to existing soft-

ware which would allow mixing MARC
and METAMARC records on input but
processing only the MARC records takes

advantage of the leader structure equiva

lency. The standard MARC record format
is a special case of the more general META-
MARC format and could be processed as

such. Similarly, a MARC record leader
could be interpreted as a special case
METAMARC leader. Processing software
would recognize the record as being a single
MARC record based on the blank in
LDR/08 and process the record accord-
ingly. In terms of the general logic flow
shown in figure 3, a MARC record would
not be treated as a hierarchical structure
and would never enter the recursive pro-
cess. The METAPROCESS part of the pro-
gram in figure 3 becomes a simple check
and pass-through, as shown in figure 5. If it
were known that only flat MARC records
would be encountered, no code changes
would be required to existing software;
hence the METAMARC format could be
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promulgated without invalidating current

MARC records or current MARC record

processing software.

A PROPOSED NEW STANDARD

Although the Z39.2 standard has been

extremely successful, it has some important
limitations, discussed in the following par-
agraphs. A new standard based on Z39.2
but with modifications would allow for a

much more general architecture with
fewer limitations.
A hierarchical record can become ex-

tremely large. In fact, the structure places
no limits on the depth of the record and
therefore places no inherent limit on the
length of the record. It is also true of a

MARC record that there is no logical limit
to the record size. The Z39.2 standard,
however, defines a five-character length
field, explicitly limiting record size to

99,999 characters. While it is probable that
no MARC record would exceed this limit, it
is possible that a hierarchical record could.
The specification of five characters is most

likely historical and based on technological
limitations of tape and disk drives. The im-
pending optical technology could easily
support records with lengths exceeding
99,999.
Practically speaking, online systems can

only be designed using random access tech-
niques. Random access generally requires
at least one unique record identifier, placed
in a fixed location in each record in the file
and having the same length in each record
in the file. As a standard for data inter-

change, Z39.2 does not specifically relate to
online system record structure. The MARC
record structure has become such a stan-

dard, however, that many online systems
use the structure in their internal design.
The lack of a unique record identification
field, i.e., a key, in the MARC format
causes additional processing at best and an

inability to match records for update or re-
placement at worst. While keys normally
must meet the fixed position and length cri-
teria in any given file, there are no inherent
length or position restrictions.
The processing of records is often con-

trolled by the date and time of the record
creation or last modification. These data

are not in fixed positions in the MARC rec-

ord format but rather are defined as con-

tents of the 005 field. 17 These data are in-

herently fixed in length and could easily be
accommodated in the record leader. How-
ever, MARC, being based on Z39.2, is re-
stricted in leader definition to those data

specified by the Z39.2 standard. Date and
time stamps are not included in that stan-
dard.
A generalization of the Z39.2 standard

would resolve the aforementioned prob-
lems and provide a structure to accommo-

date additional future modifications with-
out stress. The format of a proposed
generalization is shown in figure 6.
In the record structure defined by the

proposed standard, the record length is re-
moved from the leader and placed in a spe-
cial Record Length Field (RLF); the

unique record identifier is defined in a new

key field following the RLF and preceding
the leader; and the leader itself is general-
ized to allow for both predefined fields and
implementation-defined fields. The RLF,
the key, and the leader are all of variable
length, carrying their own length specifica-
tions in a half-word at the front of each.
The field elements of these fields are shown
in table 2.
The Record Length Field is the portion

of the record which specifies the length of
the record. In the Z39.2 format, the five-
character field at the beginning of the rec-

ord leader serves this purpose. In the pro-
posed standard, the RLF has been
generalized as a variable length field pre-
fixed by a 2-byte subfield specifying the to-
tal RLF (includingprefix) length. This gen-
eralization allows for records of essentially
any length, since the RLF itself could theo-
retically provide for a record length field
that is 97 characters long.
The key is a unique record identifier.

Z39.2 does not specify a key per se. Some-
times a MARC record will have a unique
identifier in the 001 field. Often, the first
step in processing a MARC record is to ex-

tract this datum and move it to a key field at
the beginning of the record. By placing the
key at the head of the record, the proposed
standard more nearly approaches tradi-
tional data processing record structures. In
the common case of a file in which all rec-
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Table 2. Field Elements of the Proposed Standard Record Format

Element Length Type Contents

Record Length Field
RLFLEN 2 char Length of RLF
RLFRLEN V* char Record length
Key Field
KEYLEN 2 char Length of key field
KEYTYPE 2 char Record type
KEYKEY V* binary Record key, i.e., unique identifier
Leader
LDR/00 5 char Leader length
LDR/05 1 char Record status
LDR/06 1 char Record type
LDR/07 1 char Bibliographic level
LDR/08 1 char Hierarchical record type
LDR/09 1 char Undefined
LDR/10 1 char Indicator count
LDR/11 1 char Subfield code count
LDR/12 char Base address of data
LDR/17 1 char Encoding level
LDR/18 1 char Descriptive cataloging form
LDR/19 1 char Linked record code
LDR/20 4 char Directory entry map
LDR/24 8 char Creation date (YYYYMMDD)
LDR/32 6 char Creation time (HHMMSS)
LDR/38 10 char Source identifier
LDR/48 4 char Potential segment count
LDR/52 4 char Actual segment count

*V = variable length

ords have the same RLF length and key
length the key becomes a fixed location da-
turn, easily used directly in online systems
and in sorting processes.
The key field is not a fixed length field

but rather consists of a two character key
length element, a key type identifier ele-
ment, and the variable length key. The key
type would be implementation-defined
and could be used to identify particular rec-
ord types in a file containing multiple rec-

ord types; each type could have a different

key length since the key type would allow

separation at an early processing step. A
record that has no key would have a key
field with a KEYLEN of '04', a blank KEY-
TYPE, and no KEYKEY element.
The leader in a Z39.2 record is the fixed

length portion of the record. In the pro-
posed structure, the leader would be of var-
iable length, with a five character length
prefix. In addition, the leader could con-

tain both predefined and implementation-
defined elements, with the predefined ele

ments at the beginning of the leader and the
potentially variable length implementa-
tion-defined elements following. This
structure allows the implementor to place
commonly used data in the leader, which
can be processed more easily than data in
variable fields.
The first part of the predefined elements

is a direct reproduction of the Z39.2 leader
with the hierarchical extension as defined
in table 1, except that the first five charac-
ters are the length of the leader, not of the
record. This mapping of the new leader to
the Z39.2 leader would minimize modifica-
tion of existing software. The rest of the
predefined leader elements are new. The
LDR/38 element allows for an implemen-
tation-defined identification of the origin
of the record. NUC codes, OCLC profile
codes, internal record numbers are all pos-
sible candidates for this element. Two seg-
ment counts are defined: LDR/48 contains
the maximum number of segments it is pos-
sible for this type of record to contain and is
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implementation set; LDR/52 is the number
of segments actually in the record. The var-
iable length of the leader allows for

implementation-defined elements to follow
the predefined elements. The standard
would make no assumption about such ele-
ments.

The directory would remain unchanged
in the proposed structure. A directory entry
would define a segment which may be a

field or a record. If the record is a MARC
record, i.e., LDR/08 is blank, then each di-
rectory entry would define a field, and the
MARC standards for field tags would ap-
ply. If the record is hierarchical, i.e.,
LDR/08 is nonblank, then each directory
entry would define a segment, and

implementation-defined segment tag defi-
nitions would apply. As Z39.2 does not de-
fine valid field tags, the proposed standard
would not define segment tags. Further
study and analysis of applications could
lead to standardized segment tags separate
from this proposed standard, as the MARC
tag definitions are separate from Z39.2.

APPLICATIONS OF THE
METAMARC RECORD

The METAMARC record structure of-
fers a solution to a number of problems that
have arisen in library applications. The re-

mainder of this paper will discuss a number
of these problems and potential solutions
using METAMARC. Ry no means should
this be considered an exhaustive account.
Some of the examples are of more immedi-
ate use; some are less so. Each example
stands alone; I have made no attempt to
make the examples consistent with each
other.
A considerable number of problems

amenable to the METAMARC solution are

problems of connecting various types of
records for transmission. While the META-
MARC structure can meet many record
connection needs using only a single level of
hierarchy, the full power of the structure
becomes apparent when considering possi-
ble applications of a multilevel record.

Monographic Series

Identifying the titles in a monographic
series has been a concern for years.

18 Cur-
rent cataloging practice uses the MARC

800-840 fields to attempt to solve this prob-
lem. This is a one-way solution, however,
in that each title in the series identifies the
series but there is no mechanism for the se-

ries record to identify all of the titles in the
series. A METAMARC solution would be
to physically connect the series record and
the title records in a single METAMARC
record. The hierarchical record would con-
sist of a segment containing a record identi-

fying the series followed by segments con-
taining records identifying the titles in the
series. The METAMARC record would be
as shown in figure 7. Not only would this so-
lution provide an exact definition of the re-

lationship of the series record to the title
records, it also could provide additional in-
formation if the title record segments are

placed in the METAMARC record in a par-
ticular order, such as by publication date or
volume number.

Parts

Identifying the component parts of an
item is another problem encountered in

cataloging. The 505 field containing con-

tents notes has provided a partial solution.
19

There is, however, no way for the part to
identify the host item and a component
part often has no record defining it. A ME-
TAMARC solution to this problem is simi-
lar to that for the series problem in that the
hierarchical record would be composed of a
host item record in the first segment, fol-
lowed by segments made up of records de-

fining the component parts. The META-
MARC record would look like that in figure
8. The order of the component part record
segments could impute significant informa-
tion.

Articles within Serials

The analysis of serial periodicals has
been a major concern.

20 The METAMARC
structure provides an elegant solution to

this problem. The record would in a very
real sense mirror the periodical issue. The
METAMARC record would consist of a

segment containing a record defining the is-
sue of the periodical followed by segments
containing records identifying the articles
contained in the issue. The hierarchical
record would look like that in figure 9. The
order in which the article record segments
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appear in the hierarchical record could be
alphabetic by main entry, by order of ap-
pearance in the issue, or some other order
appropriate to the particular application.
Successive Entry Cataloging
Identification of a single publication

throughout a life often involving multiple
name changes is a major cataloging con-

cern. This successive entry cataloging is a

problem begging for the METAMARC so-

lution. The METAMARC record would
consist of the records for the publication
under each of its various names. These rec-
ords could be ordered in the METAMARC
record either in chronological or inverse
chronological order. Note that that there
are neither "parent" nor "children" seg-
ments, as in prior examples; rather all seg-
ments are at the same level.

Authority Control

Authority control could be a major ap-
plication of the METAMARC record struc-
ture. The connection of bibliographic and
authority data could be performed in two

ways. A METAMARC record could consist
of a bibliographic record followed by the
authority records for the controlled terms

appearing in it. Alternately, the META-
MARC record could consist of an authority
record followed by the bibliographic rec-

ords containing the controlled term. Which
arrangement is chosen would depend on

the particular purpose at hand. Either ar

rangement would have its uses and both are

valid METAMARC structures.

Holdings Linkage
The MARC Format for Holdings and Lo-

cations (MFHL) provides the 004 field to
connect the holdings record to the biblio-
graphic record. This is a one-way linkage
and depends on the consistent use of the
bibliographic 001 and holdings 004 fields.
The METAMARC structure provides a

method of connecting bibliographic and
holdings data that is intuitively pleasing. A
METAMARC record containing a biblio-
graphic record and the associated holdings
records would look like figure 10. The defi-
nition of a METAMARC record does not

preclude the mixing of MARC and non-

MARC records in a single METAMARC
record, so a system which does not support
MARC holdings could still produce a ME-
TAMARC record of this form. Of course,
the receiving system would have to know
how to interpret the non-MARC holdings
records, but the extraction of those records
from the encapsulating METAMARC rec-

ord would be exactly the same as for a ME-
TAMARC record containing only MARC
records. This holds true even if the META-
MARC record consisted of both MARC and
non-MARC holdings records attached to a

single bibliographic record.

Acquisitions Applications
Potential uses of METAMARC in the ac-

series record title record title record

Fig. 7. Hierarchical Record Defining a Monographic Series.

host item record part record part record

Fig. 8. Hierarchical Record Defining Component Parts.

periodical issue record article record article record

Fig. 9. Hierarchical Record Defining Articles in a Serial Issue.

bibliographic record holdings record holdings record

Fig. 10. Hierarchical Record Defining Holdings of a Series.
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leader field field trailer

Fig. 11. BISAC/SISAC as a Hierarchical Record.

Bib record holdings record item data patron record circ data

Fig. 12. Hierarchical Circulation Trace Record.

Billing data patron record item record bib record holdings record

Fig. 13. Hierarchical Circulation Billing Record.

periodical record issue segment issue segment

issue record article record article record

Fig. 14. Hierarchical Record Defining a Periodical.

title record location segment location segment

location data holdings record holdings record

Fig. 15. Hierarchical Record Defining Holdings of a Title.

focal segment associated segment associated segment

bib rec holdings holdings

bib rec holdings holdings

Fig. 16. Hierarchical Record for Multiple Versions.
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quisitions area are numerous. The BISAC
and SISAC standards use multiple records
prefixed with a leader record and followed
by a trailer record. 21 The METAMARC rec-

ord structure is a perfect mechanism for
communicating BISAC and SISAC infor-
mation. The record would look like that in
figure 11, with a segment containing the
BISAC/SISAC leader record followed by
segments containing BISAC/SISAC field
level records followed by a segment con-
taining the BISAC/SISAC trailer record.

Circulation Applications

Circulation consists, at its simplest level,
of connecting an item with a patron under
certain conditions. A circulation trace

could be implemented using a META-
MARC record containing a bibliographic
record, a holdings record, an item record, a
patron record, and a record containing cir-
culation particulars, as shown in figure 12.

Billing could be handled using a META-
MARC record containing billing data, a

patron record, bibliographic holdings, and
item records, as shown in figure 13, thereby
producing a complete snapshot of the circu-
lation transaction for audit purposes.

Multilevel (Hierarchical)
Applications of METAMARC

Hierarchical applications arise from the

integration of the solutions of the previous
section. For example, a METAMARC rec-

ord could contain records for all of the arti-
cles in the issues of a periodical. Such a rec-

ord would look like figure 14. The first

segment of the record would be a MARC
record identifying the periodical. Each re-

maining segment would itself be a META-
MARC record consisting of a MARC record

identifying the periodical issue followed by
MARC records identifying the articles in
the issue.
Another hierarchical application would

be the collection of holdings in multiple lo-
cations for a title. The METAMARC rec-

ord would look like figure 15. The first seg-
ment of this record would contain a MARC

bibliographic record identifying the title.
Each of the additional segments would con

tain location identification information fol-
lowed by records defining holdings. These
holdings records could be MARC or non-

MARC. Note that this structure incorpo-
rates a different view of the relationship be-
tween MARC bibliographic and MARC

holdings records than does the non-

hierarchical solution shown in figure 9.
The problem of multiple versions of a

work, now under study by the MULVER
committee, could be elegantly solved using
METAMARC. The first segment would
identify the focal bibliographic record and
its associated holdings records and would
be followed by segments identifying associ-
ated bibliographic records and their hold-
ings records. Such a record would have the
structure shown in figure 16.
The transmission of order data could be

performed with a METAMARC record
containing an order record and the associ-
ated invoice records and perhaps also in-

eluding the bibliographic and holdings rec-
ords, as shown in figure 17. An alternative

implementation of an audit trace could use

a METAMARC record containing a single
invoice record and the associated order rec-
ords, again perhaps with bibliographic and
holdings records, as shown in figure 18.

CONCLUSION

A straightforward extension of the exist-

ing Z39.2 standard would provide a struc-

ture which would meet many of the needs
of the library community. Using a hierar-
chical record structure creates a situation in
which current MARC record processing
software could be used to process records in
the new structure with a relatively simple
addition of a recursive driver. This exten-

sion could be achieved simply by defining
the eighth position of the leader, which un-

der Z39.2 is undefined.
Further modifications of the Z39.2 stan-

dard would generalize the record structure
to provide an environment for the transfer
of virtually any type of data. This modifi-
cation would define a record length field, a
record key field, and an expanded leader.
This paper is presented as a starting point
for discussions with a goal of promulgating
the changes to the standards herein out-

lined.
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order record invoice segment invoice segment

invoice data line item segment line item segment

title record location segment location segment

location data holdings record holdings record

Fig. 17. Hierarchical Record for Ordering Materials.

invoice record order segment order segment

order data line item segment line item segment

title record location segment location segment

location data holdings record holdings record

Fig. 18. Alternate Hierarchical Record for Ordering Materials.
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Prospective Conversion:
Data Transfer between Fossil
and New Microcomputer
Technologies in Libraries

Janet Vratny-Watts and Edward J. Valauskas

Over the past decade, libraries have been retrospectively converting a variety
of files from manual storage to computer-based database management sys-
terns (DBMS) on a range of computers from personal to mainframe. Now,
many of these libraries find that their systems are dangerously dated. Li-
braries using dated hardware and software face the task of evaluating their
dependency on old DBMS and the usefulness of older computing hardware.
Many libraries will face the challenge of prospective conversion over the next
decade in light of technological change and demandsfrom end-users. This pa-
per addresses the problem ofmigrating a library's data from obsolete personal
computers to newer models thatfeature radically different operating systems,
providing three case studies that illustrate possible scenarios.

Over the past decade, libraries have been
aggressively converting a variety of files
from manual storage to computer-based
database management systems (DBMS) on
a range of computers from personal to
mainframe. Retrospective conversion—the
conversion of manual files in small- and
medium-sized libraries—has focused
largely on moving the circulation and cata-
loging records to personal computers. At
the time of the original conversion, many of
these libraries purchased state-of-the-art
equipment. Now much of that original
equipment is dated, and libraries face the
prospect of upgrading hardware and soft-
ware and transferring records to a new

computing environment.
1 What are some

of the prospects that libraries have faced
during this form of data migration?

Retrospective conversion projects de-
manded a great deal of planning, based on
extensive familiarity with the original man-
ual files and the format of the computerized
database. These conversion projects were

extremely labor intensive, particularly if
efforts were made to convert full records,
ensuring transportability to future systems
and databases. Planning was vital to pre-
serve the integrity of the original records
and to take advantage of the resources of
the new computing environment.
Prospective conversion—the migration

of computerized records from one com-

puter to another to utilize new computer
technologies—also requires a great deal of
planning. Planning is required, partially
because of hidden idiosyncrasies in operat-
ing systems and DBMS and inherent differ-

Janet Vratny-Watts is Senior Information Specialist at Apple Computer, Inc., Library 8C, 10381
Bandley Dr., Cupertino, California. Edward J. Valauskas is Assistant Director at Merriam Center
Library, Chicago, Illinois.
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ences between products. The actual trans-
fer of data is accomplished much faster
than the original manual conversion be-
cause of the electronic medium in use. But
this also increases the risk of transmission
error and field dislocation. Through pro-
spective conversion, the value of detailed,
full standard conversion increases because
it minimizes staff efforts to overcome

machine- and software-specific nonstan-
dardized details.
Many libraries will face the challenge of

prospective conversion over the next dec-
ade in light of technological change and de-
mands from end-users. A changeover is
never a complete one, with residual and
possibly archaic technology often working
in parallel with new and more efficient
computing tools. 2 Personnel involved in a

transition may find themselves no longer
occupied with the usual maintenance of
data files. Instead, they find themselves en-
gulfed in the problems of moving data from
one machine and operating system to an-

other with minimal transmission loss. This
situation implies that little original work is

completed on the data, as all efforts are

concentrated on coping with hardware and
software incompatibilities and merely de-

veloping basic skills in managing several

technologies at the same time.
3

Problems associated with prospective
conversion are especially notable when

working with one of the most rapidly
changing computer technologies of all, that
of personal computers and workstations.
Potential purchasers face an accelerated
pace of change, and new models offer a va-

riety of microprocessors operating over a

wide range of clock speeds. Both managers
and end-users may be discouraged from

committing to a given computing solution
because they are afraid of finding them-
selves in pursuit of new technology within
six to twelve months. Nevertheless, the
pluses of many recent computing advances
in the realm of personal computers clearly
outweigh one's loyalty to old systems. New
hardware systems feature more sophisti-
cated and graphic interfaces, more power-
ful processors, larger local storage, and
more efficient DBMS. These hardware and
software developments mean a more inter-

active role for the ultimate end-user, in

creasing local data manipulation and proc-
essing. New systems permit real time local
co-processing, increasing the number of
task options for the end-user and minimiz-
ing dependency on a remote mainframe. 4

Given the distinct hardware advantages of
most personal computer and workstation
options introduced in the past year, the ul-
timate problem is not one of choosing and
defending a personal computer option. In-
stead, the problem is to create a plan for mi-
grating data as effortlessly as possible from
the old system to the new one.

This paper addresses the problem of mi-
grating a library's data from obsolete per-
sonal computers to newer models that fea-
ture radically different operating systems.
This situation has been recognized in busi-
ness as one of the most cost-intensive opera-
tions, often outstripping the initial expend-
itures for new hardware and software. 5

Prospective conversion is complicated by
the fact that many older software designers
never anticipated data transfer, creating
programs with idiosyncrasies that do not

lend themselves to easy solutions. Prospec-
tive conversion for libraries means (1) en-
during these potential costs to overcome

hardware and software limitations created
by ballooning databases; (2) ultimately im-
proving staff and patron access; and (3)
making record management more respon-
sive to staff-initiated than programmer-
induced changes.

DATA MIGRATION IN THE
MICROCOMPUTER ENVIRONMENT:

OVERVIEW

Data transfer involves answering three
basic questions. First, is it physically possi-
ble to move data resident on one machine to
another? In other words, the older system
may be so dated that you no longer have
and cannot purchase the necessary hard-
ware or software for data transfer. Sec-

ondly, if it is possible to move the data to a

new computing environment, is it feasible
to use the data with the new local operating
system and database management applica-
tions? It is possible that the transferred file
will not be accepted by the new software,
mainly due to: different protocols or data
formats; unnecessary ASCII characters; or
poor data from the original system. Third,
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if local software tools can be used, do they
restrict the use of the original data; that is,
are certain forms of data manipulation im-
possible in the new machine, even though
they were possible on the old computer?

6

There may be cases where in choosing more
limited database software for your new sys-
tern, you loose some flexibility and data

manipulation features, making your trans-
ferred data too complicated for the new en-

vironment.

During data conversion, it is important
to retain the integrity of the original data as

much as possible during the entire transfer
process, minimizing the need for extensive
re-keying and correction. Transferring
data from one program designed for one

machine to another program designed for a
considerably newer computer can be diffi-
cult or easy, depending on the original na-
ture of the database application. Text and
data files may occur as machine-language
or as ASCII (American National Standard
Code for Information Interchange) files.'
Data stored in programs based on machine-
language files can be extremely difficult to
translate to ASCII-based files. Conversely,
if the original program containing the data
stored on the old computer is ASCII-based,
file transfer is considerably easier.
ASCII files are standardized with ele-

ments of the code numbered 0 through 127;
high codes, from 128 through 255, are used
by different hardware and software manu-
facturers for different purposes. For in-
stance, high codes on IBM and Commodore
computers equal different graphics charac-
ters; on Apple equipment, they report the
first 0 through 127 characters. 8

It is important at this stage to work with
a duplicate of the file or a test subset, based
on the original. A clear understanding of
what form of ASCII code the receiving pro-
gram accepts or requires is also essential.
From working with the test file, the user

determines if it will be possible to put the
data into that required format. 9 An ASCII
file can be created by asking the originating
program to "print" the data to disk. How-
ever, it will contain extra, unnecessary
characters that were meant as printer com-
mands. They might need to be removed be-
fore the new software will accept the file.
For example, this feature is possible using

the print command within most Apple II or
Apple Ill-based software or by using spe-
cific system commands within CP/M prod-
ucts. If the original program is sufficiently
dated, it may not support this option.
With the data in the proper ASCII for-

mat, it is possible to test the physical trans-
fer of files to new hardware. The following
are some basic options to link systems for
data transfer. 10

First, there are the simple
hardware options, such as linking different
external disk drives and using operating sys-
tern commands to facilitate the translation
of files from one physical format to an-

other. Second, telecommunications hard-
ware and software can be used to link the
serial ports on two different computers, or
modems could be used to directly connect
via phone lines. Third, an outside, third-
party service can be involved to complete
the transfer for a fee, usually based on the
size of the file and the degree of difficulty in
moving the data between systems. Finally,
an electronic mail service can act as an in-

termediary, with one computer sending
ASCII files to an account established in a

system on a mainframe, and another com-

puter downloading the same set of files.
This last form of transfer clearly prohibits
the transfer of extremely large or sensitive
files (see figure 1).
Of all of these options, the plan using

telecommunications software and hard-
ware is probably the easiest for most li-
braries. It does not involve the purchase of
additional equipment, as in hardware
transfer, and is the least expensive com-

pared to the use of a third-party or elec-
tronic mail option. Most libraries will al-
ready own a modem and software for the

original older system and will also have
similar equipment for the newer computer.
Using telecommunications software and
hardware provides several options for the
migration of files. One straightforward
method is to connect both computers with a

mutually compatible cable and to allow the
telecommunications software to handle the
transfer. This routine is usually possible
when a common file transfer format or pro-
tocol such as XMODEM or YMODEM is
available. This method is usually the most
difficult to complete successfully, as the

ports may vary in connector size or pin con-
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figuration. A second method involves using
one modem attached to the new machine to
call over phone lines to the other computer
and modem waiting at the other end. If the
older unit has the proper hardware and
software to make the connection, text files
can be sent and saved on the receiving,
newer model in the appropriate applica-
tion.
Once the data has been transferred, it is

necessary to import it into the new database
applications program. If it was possibile to
manipulate the original data so that infor-
mation is properly formatted, the file
should "fit" properly in the new applica-
tion using the 'import' or equivalent com-
mand. If the only solution was to print an
ASCII-based rendition of the original,
some manipulation of the data will be re-

quired to make the file work in the new pro-
gram. Some word processing programs
such as Microsoft Word will allow you to

examine text files for extra tabs (ASCII code
10), carriage returns (ASCII code 13), and
other ASCII debris. Editing these unneces-
sary characters from the text file will pre-
pare it for a clean transfer in a properly for-
matted state.

Case Studies

Here are three case studies, based on

events in two special libraries. These case

studies illustrate in more detail some of the
situations described above.

Case Study 1

Library: Apple Corporate Library. Ap-
pie Computer, Inc., Cupertino, Calif.
Obsolete System:
Hardware: Apple III running CP/M

with the use of a special board; 5 MB hard
disk.
Software: DataTrek's DTI software,

which was a customized version of Ashton-
Tate's dBase II.
Applications being transferred: Online

catalog and circulation.
New System:
Hardware: Apple Macintosh
Software: MLS (Macintosh Library Sys-

tern) by CASPR
Transfer software:
Apple III: IMP (CP/M-based)
Macintosh: Microphone by Software

Ventures

History: The Apple Library's needs for
flexibility had long outgrown its version of
software created by DataTrek. The library
was one of the few institutions still using an
Apple III CP/M-based system with an early
DataTrek product. DataTrek had offered
many upgrades of their product, but those
were only for large customer groups, such
as general CP/M & MS-DOS systems. Even
though DataTrek was able to give limited
support, loyalty to the software was unrea-
sonable without software upgrades. On the
hardware front, Apple had discontinued
the Apple III.
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The library staff felt some alternative
would be better, given that no developers
were interested in working with literally
extinct technologies. The Macintosh had
also made its appearance, but the library
was not prepared to independently develop
a Macintosh-based application incorporat-
ing cataloging and circulation functions.

Eventually, a developer was located to ere-

ate a Macintosh-based product, meaning
that a data transfer was necessary from the

Apple Ill-based system.
Data transfer occurred in a sequence of

three steps. First, the original Apple III-
based file was converted to a CP/M-based,
tab-delimited ASCII text file with the aid of
CP/M commands secured from DataTrek.
The second step involved the migration of
the data from the Apple III environment to
the Macintosh. An Apple expert on data
transfer recommended telecommunica-
tions products for both computers and cus-

tomized each of their protocols. A cable
was used to connect directly the Apple III
and Macintosh. After the transfer, the
transferred text files were examined and
cleaned of visible errors induced by the mi-
gration technique. Finally, the converted
text files were delivered to the developer,
who worked on importing them into his
customized Macintosh applications. The
Apple Library eventually received the cat-
alog files from the developer, and an exten-
sive examination of the new database com-
menced. Some errors appeared in the new

developer-created file. Main and secondary
author entries were completely reindexed
in the new file, but the program provided
access to only the main author entries. This
discovery initiated a long and painful ex-
amination of the entire new catalog file, to
clean up the errors and straighten out the
bugs in the underlying program.
Conclusion: Basically, the Apple Li-

brary does not want to find itself in a posi-
tion of supporting dated software and
hardware. Reviews of all software and
hardware used in the library take place at
least once a year. Based on the library's ex-

perience with both hardware and the de-
veloper, an effort will be made to com-

pletely understand the structure of a

customized program, its inherent weak-
nesses and strengths, and its interaction

with current in-house computer equipment.
Case Study 2

Library: Library, Mechanics' Institute,
San Francisco, Calif.
Obsolete System:
Hardware: Digital Microsystems' com-

puter, a CP/M-based product, using 8-inch
floppy disks and a hard drive for storage.
Software: DataTrek's DTI software,

based on Digital Microsystems' CP/M sys-
tern and 8-inch floppy disk format.
Applications being transferred: Member-

ship records for the Mechanics' Institute.
New System:
Hardware: Apple Macintosh SE

equipped with a 20 MB internal hard disk.
Software: Microsoft File by Microsoft

Corp.
Transfer software:

Digital Microsystems: ASCOM by Dy-
namic Microprocessor Assoc.
Macintosh: Versaterm Pro by Abelbeck

Software
History: The Mechanics' Institute Li-

brary faced similar problems with the Da-
taTrek software over a lack of available
product upgrades. In addition, they had

problems in obtaining hardware service be-
cause the Digital Microsystems' computer
was no longer being manufactured. Only a

few staff members were familiar with the

system, and their knowledge of the intrica-
cies of the software and hardware was far
from complete. It seemed best to consider
migrating the data off this extinct system,
onto one that permitted greater library
control over software modification and

output and greater hardware reliability.
The Mechanic's Institute Library staff

worked with the staff of the Merrriam Cen-
ter Library in creating a simple database
template in the relatively easy-to-use com-

mercial database program, Microsoft File.
The new File-based program corrected
some of the problems in the old system and
imbedded the software in a much easier to
use computer, the Macintosh. The ease of
use attracted the staff and administration,
given that there would be little time for ex-
tensive training. Hardware and software
familiarity would literally occur while the
software was being used by the staff to ere-

ate billing statements for the membership
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of the Mechanics' Institute.
The original file was converted to a

CP/M-based,tab-delimited text file, with
techniques borrowed from the Apple Li-
brary's experience in its migration from the
CP/M Apple III environment. The most
difficult step involved the transfer of the
data from the 8-inch floppy format of the
Digital Microsystems' computer to the
Macintosh. The telecommunications soft-
ware on the Digital Microsystems' com-
puter had limited features and many out-
dated commands. Using a stripped-down
version of Versaterm Pro (a telecommuni-
cations program for the Macintosh), most
hand-shaking protocols could be ignored,
and the transfer was successful. The com-

puter at the Mechanics' Institute Library
was accessed through the phone lines and
controlled remotely from the receiving
Macintosh. The originating files, contain-
ing some 6,000 records, were accessed and
downloaded over a five-hour period. The
file was broken down into two segments
and copied onto several 3.5-inch diskettes.
It was then sent to the Merriam Center Li-

brary for analysis and importation into the
developed template in Microsoft File.
Transfer into the template was not without
problems, and several staff members
checked every record, correcting errors

that occurred in the course of the migra-
tion. All data were checked against a print-
out created by the originating computer at
the Mechanics' Institute. The new data-
base, which broke the membership into nu-
merous categories, was shipped after all
tests were completed, and record accuracy
was verified against the original printout.
Conclusion: Like the Apple Library, the

Mechanics' Institute Library learned a dif-
ficult lesson by relying on extinct hardware
and difficult software. By migrating to the
Macintosh, the library is in a better position
to take advantage of new hardware devel-
opments to meet its growing needs. Using
Microsoft File, it has some control over the
nature of the membership database, with
an ability to generate a number of subfiles,
impossible on the original DataTrek pro-
gram. When the staff outgrows the limita-
tions of Microsoft File, its standard format
and export features will ease the transfer to
a more sophisticated database program de

signed for the Macintosh interface.

Case Study 3

Library: Apple Corporate Library, Ap-
pie Computer, Inc., Cupertino, Calif.
Obsolete System:
Hardware: Apple III with 5 MB hard

disk.
Software: PFS: File.
Applications being transferred: Serials

database.
New System:
Hardware: Apple Macintosh II
Software: Filemaker Plus by Fore-

thought
Transfer software:
Apple III: Access III by Apple Com-

puter
Macintosh: SmartCom II by Hayes Mi-

crocomputer Products
History: When the serials database was

originally created, PFS: File was felt to be
the best program to meet the Apple Li-
brary's needs using the Apple III as the ba-
sic hardware. With the growth of various
database applications in the Macintosh
environment, it was felt that a migration
was appropriate to take full advantage of
both this application's strengths and the
graphic interface of the Macintosh. File-
marker Plus was chosen as the database
application for the Macintosh, largely be-
cause responsibility for the design, trans-
fer, and long-term maintenance of the se-

rials file would reside with the staff rather
than a consultant. Filemaker Plus was suf-
ficiently sophisticated to handle the task,
yet could be easily manipulated by a staff
member with little programming experi-
ence.

The first stage in the transfer was rela-
tively easy since PFS: File used traditional
Apple III system commands. An ASCII text
file was generated by simply printing a

copy of all records to floppy disk. Transfer-
ring the Apple Ill-based file was straight-
forward as well. A hardware connection
between the Apple III and the Macintosh
failed, due largely to the lack of high-level
protocols accessible in the Apple III tele-
communications program. As an alterna-
tive, the entire serial file was electronically
sent to an address on Ontyme, an electronic
mail service. The Macintosh then accessed
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Ontyme and downloaded the text-

converted serials file. A word processing
program was used to edit the file, preparing
it for importation into Filemaker Plus. The
edit process lasted about ten hours, due
mainly to the size of the file. Thanks to

some field order preparation in the Apple
III environment, and the ability to specify
incoming field order in Filemaker Plus, the
final importation of the 800 records took
about five minutes.
Conclusion: This migration was ex-

tremely successful due in large part to ade-

quate planning and the transfer functions
of both the originating and receiving soft-
ware. It is anticipated that any future
transfer will be blessed with equal success,
thanks to Filemaker Plus '

features and the
existence of basic import/export commands
in nearly all current database applications.
It is clear that database software is vital to a

library's operation. Frequent review of
software in hand, software and hardware
on the marketplace, and staff and patron
needs will prevent a library from being
caught in the position of making a difficult
transition to new software, risking day-to-
day operations.

FUTURE PROSPECTS

Data migration will become easier over
the next decade as hardware and software
manufacturers embrace basic standards for
database management and systems soft-
ware. Many current database and software
problems are already being rectified by
hardware developments of more powerful
desktop personal computers equipped with
new microprocessors and math coproces-
sors. Soon programmers will no longer need
to create machine-specific code and be
forced to make allowance for the character-
istic idiosyncrasies of a give computer. 11

Another part of the solution will come
with the development of universally agreed
levels of transparent connectivity for net-
works. The vehicle for transparent connec-
tivity may be possible with the eventual
adoption of protocols for IBM's System Net-
work Architecture (SNA). Software and
hardware "hooks" for both mainframes
and personal computers will permit the ac-

cess of database information in any com-

puting location without the need for formal

translation vehicles. These hooks will also

permit the transfer of data across the entire

computing environment with minimal loss
of data. This level of computer dialog, for-
mally called Advanced Peer-to-Peer Com-
munications (APPC), is feasible with its
two main components, called physical
units and logical units. The latter are the
software interfaces allowing communica-
tions to a mainframe or any other computer
without the need for terminal emulation
software. Physical units are the hardware
intermediaries required to transmit infor-
mation between various computers.

12

APPC has been viewed primarily as a tool
to facilitate mainframe and personal com-
puter interaction, but it also can be viewed
as a way to permit different personal com-
puters, operating in a networkwith a larger
computer, to communicate with each
other.
For the IBM OS/2 series of computers,

these communications plans will permit the
broad access and use of database manage-
ment systems.

13
MacAPPC, which was re-

leased in 1988, will permit the integration
of the Apple Macintosh family into the IBM
mainframe and token-ring environment.
The broadening support for APPC means

that problems of transferring information
from databases across differing computers
will be a fading nightmare in the 1990s. 14

CONCLUSION

Libraries using dated hardware and soft-
ware need to evaluate their dependency on
old database management systems and the
usefulness of older computing hardware.
This is especially true in light of recent ad-
vances in database design and the incorpo-
ration of multiprocessors with faster clock
speeds in many high-end personal com-
puters and workstations. Migration of data
to new applications, operating systems,
and hardware is rife with difficulties. In

general, a data transfer project should be
examined as a three-step process to mini-
mize problems. It involves (1) placing the

original data into a standard text file for-
mat, (2) physically transferring the file to

its new hardware, and (3) placing the origi-
nal data into its new database and checking
for transmission errors. The frustrations
and expenses involved in the entire proce-
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dure are compensated by long-term bene-
fits of a more powerful hardware and soft-
ware base. These benefits are realized by
increased options for local data manipula-
tion, easier-to-use hardware with reduced
training costs, and accelerated basic func

tions in the database management pro-
gram. Compared to the modest expenses
for the entire upgrade and transferral, re-
taining an archaic database and accompa-
nying hardware is too expensive to justify in
any reasonable fashion.
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Five PC-Based Expert Systems for
Business Reference: An Evaluation

Richard G. Vedder, Maurice G. Fortin, Scott A. Lemmermann, and
Ralph N. Johnson

In the past few years the commercial
software market has witnessed the intro-
duction of several expert-system tools
called shells. At first these application gen-
erators were expensive and required special
AI hardware that was also costly. This state
of affairs naturally restricted the number of
organizations participating in expert-
system R&D as well as the range of poten-
tial applications deemed cost-effective.
Today a number of new shells, some

costing as little as $100, are available for
use with inexpensive personal computer
hardware of the IBM type. These tools can
build small- to medium-scale expert sys-
terns or serve as prototype environments for
larger projects. The advent of PC-based
expert-system shells offers more organiza-
tions (including educational institutions)
the opportunity to participate in this new

technology (see Williamson in bibliogra-
phy). Many libraries are beginning to uti-
lize this type of software to provide simple
directional sources or sophisticated refer-
ence service (see Epstein, Rorvig, and Rada
in bibliography).
This article examines five different PC-

based shells used by teams of graduate stu-
dents with knowledge engineering experi-
ence to build a prototype application. The
examination demonstrates the strengths
and weaknesses of a product for developing
expert systems.

OVERALL PROJECT DESIGN

Ten M.B.A. and Ph.D. graduate stu

dents formed five development teams. All
students were familiar with knowledge en-

gineering techniques, having passed a

graduate-level course in expert-systems de-

velopment. The expert-system building
tools, all commercial shell products with

prices starting at less than $500 were EX-

SYS, lst-CLASS, GURU, Personal Consul-
tant Easy, and Personal Consultant Plus.

(See appendix A for list of manufacturers.)
Each team worked with a different shell.

Except for the team using EXSYS (all the
other students were familiar with this

shell), tool assignments were random. De-

velopment and delivery hardware were the
same in all cases: IBM-XT PC clones oper-
ating at an onboard clock speed of 8 MHz
with 640 Kbyte main memory, 20 Mbyte
hard drives, and EGA monitors.
The teams spent the first 4.5 weeks of the

14.5-week research project learning how to

use their tools. They relied only on product
documentation, any other relevant docu-
mentation they could find, and past experi-
ences. For example, the GURU team made
use of the GURU-oriented Business Expert
Systems (see bibliography). No vendor pro-
vided any training. At the end of this phase,
each team submitted a sample application
identifying an "animal" from a set of char-
acteristics supplied by the user. The teams

did not know the nature of the main devel-
opment project during this phase.
The second phase lasted six weeks. A gen-

eral meeting introduced the teams to the
common application: building a prototype
business reference adviser for the main li-

Richard G. Vedder of the BCIS department and Maurice G. Fortin and Scott A. Lemmermann of the
library are at the University of North Texas, Denton. Ralph N. Johnson is with the library at the Uni-
versity of Arizona, Tucson.



Five PC-Based Expert Systems / Vedder et al. 43

brary at the University of North Texas. To
maximize the availability of expertise,
three librarians specializing in business ref-
erence served as human experts; these pro-
fessionals coordinated their efforts to pro-
vide uniformity of opinion. In addition,
other librarians providing business-
reference service (the teams could observe
but not interview them) prepared a set of
background readings and other materials
for use by each team. The reference librari-
ans serving as experts did not interrupt their
normal work routine to assist the develop-
ment teams, with whom they spent approx-
imately 5-10 percent of their workweek for
the duration of the project.
During the final four-week phase the hu-

man experts evaluated the applications,
and the teams prepared their final reports.

PROBLEM DESCRIPTION

The chosen domain was the business-
reference activity at the University of North
Texas (UNT) libraries, where as many as 50

percent of reference questions received by
the staff at the general reference desk in-
elude requests for specific business infor-
mation. The task is a complex one in that

solving business-reference problems calls
for different levels and types of expertise.
Answers require not only an extensive

knowledge of varied source materials but
also an ability to judge the quality of infor-
mation available from each source.

The user group (i.e., library patrons) for
this service at UNT is heterogeneous, com-
posed of undergraduate and graduate stu-
dents and faculty. Some of these patrons
are knowledgeable users of business-
reference resources and library services,
but most are not.

FUNCTIONAL SPECIFICATION
FOR THE EXPERT

BUSINESS LIBRARIAN PROTOTYPE

Each project team used its tool to build a

prototype for assisting patrons with basic
business-reference questions, regardless of
their difficulty level. Given the time con-

straint on the project, the teams would ad-
dress only three major request categories
within the problem domain: general busi-
ness, specific industry, and specific com-

pany information. For the last two catego-
ries, the prototypes would provide advice
on both public and privately owned firms.
Patrons would directly access each sys-

tern by keyboard with a minimum of key-
strokes, and each prototype would outline
what subjects the patron could consult.
Based on responses to a series of questions,
the prototype would suggest possible
sources to examine; hence the functional

specification for these prototypes was

diagnostic/prescriptive in nature. Finally,
the system would refer the patron to a refer-
ence librarian if it could not answer a given
question.
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To test each shell's ability to access exter-
nal software, the prototypes were to use

graphics for directional information. For
this purpose, all the teams had access to the
same floor plans, drawn using Media Cy-
bernetics' Dr. HALO II (see figure 1). With
some shells the teams had to use both a

graphics and a text integration package—
American Programmers Guild's INSET—
to reformat the HALO graphics for display.

EVALUATION DESIGN
AND PERFORMANCE CRITERIA

It was important to agree on the evalua-
tion design before initiating work because
there were two distinct interest groups in-
volved, each having different goals, moti-
vations, and expectations. The expert sys-
tern developers were interested in testing
the limits of each shell. On the other hand,
the librarians serving as project experts
were interested in applying expert systems
technology to the library environment.
They wanted an effective prototype for
testing by library patrons. Ease of use, clar-
ity of advice, and thorough patron support
were important advantages for them. Con-
sequently, the following issues (not in rank
order) formed the basis for the evaluation
process. One or more sample questions pro-
vide illustration.

1. Power and flexibility. Does the
method that a shell uses to represent and
store knowledge impact the size and nature
of applications possible at the personal
computer level?

2. Application Development Environ-
ment. What type of hardware environment
does the shell require? What form of sup-
port does the tool provide to developers
(i.e., knowledge engineers)? How flexible
and easy to use is that support?
3. Consultation (User) Interface. This

project assumed users would have a low
level of computer expertise and would be
naive regarding the shells. Do the charac-
teristics of the tool make the developed ap-
plication easy for ordinary people to oper-
ate? Does the application respond to user

demands in a timely manner (as subjec-
tively judged by the domain experts)? Are
there any special hardware environment
requirements for the delivery of the com-

pleted application to the user?

4. System Connectivity (with external

software). Should the need arise, can the
shell invoke and/or exchange data with ex-

ternal software? For this application, how
well does the tool support the use of exter-
nal graphics?
5. Training Requirements and Docu-

mentation. What percentage of total proj-
ect time does learning the shell take? Can

developers learn how to use the tool effec-

tively and efficiently without formal train-
ing? How well does the documentation sup-
plied with the tool assist the learning and
application development processes?
6. Hidden Costs. Are there any costs

that may not be apparent?
7. Ease of Changing or Updating the

Program. Could an organization employ-
ing an application written using this shell

(in this case the domain experts and their

staff) make day-to-day changes, or would
this require a trained knowledge engineer?
Obtaining good evaluations was not

easy—no team succeeded in building a

complete prototype in the allotted time

span. Therefore, the evaluation process
dealt with partial implementations only.

TOOL EVALUATIONS

This section classifies each product ac-

cording to the taxonomy found in Harmon,
Maus, and Morrissey (see bibliography),
which defines simple rule-based tools as

shells that record knowledge in rule form
and store those rules in a single knowledge
base. Structured rule-based tools permit
knowledge engineers to partition the

knowledge base into rule sets arranged hi-

erarchically. One of the strengths of this ar-
rangement is that the expert system can use

a given rule set more than once during the
same consultation (a process called multi-
pie instantiation). Moreover, this structur-
ing allows one rule set to inherit informa-
tion produced by another. Inductive tools
require the knowledge engineer to enter a

set of examples illustrating desired facts
and relationships. By applying one or more
algorithms to these examples, the shell ere-
ates a decision tree that the expert system
application uses to query the user.

As a reminder, the development and de-
livery hardware were the same in all cases:
IBM-XT PC clones operating at an onboard
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clock speed of 8 MHz with 640 Kbyte main
memory, 20 Mbyte hard drives, and EGA
monitors. Dr. HALO II, the product used
to draw the floor-plan graphics, does not
offer an easy (i.e., a transparent, quick
turnkey) way to show these graphics when
called by another program; consequently
all shells had to reformat the graphics be-
fore they could display them. Some shells
were supplied with a utility program for
this purpose; others had to call the software
product INSET to perform this task.

1. EXSYS.
A. General Description. EXSYS belongs

to the class of simple rule-based tools. Writ-
ten in the C programming language, the
product has three major modules: a demon-
stration and tutorial system; a development
module (EDITXS); and a runtime module

(EXSYS). The shell also includes three util-
ity programs that can improve execution

speed or combine two knowledge bases.
This product supplies a runtime version of
the program for use with completed appli-
cations.

B. Developer Interface. Judged easy to

learn by the development team, EXSYS in-
eludes online demo and tutorial software as

well as sample knowledge bases. Documen-
tation consists of one manual and a card

containing a distilled version of the com-

mand set and operating instructions. The
team considered the documentation un-

evenly written in that, while offering many

examples, some issues (such as external in-
terfacing) received less explicit attention.
In addition, EDITXS offers the developer
considerable online help, which is usually
just one keystroke away. Although the team
judged EXSYS itself easy to learn, the exter-
nal interface issues proved difficult—
approximately 25 percent of the team's ef-
fort was devoted to learning the system,
and most of that was spent on external in-
terface issues.
EDITXS first asks the developer a series

of questions that customize the general ap-
pearance and operation of the intended ap-
plication. These questions include selecting
a likelihood or probability scale to use with
the reasoning process and creating a list of
"choices," i.e., goals or conclusions for EX-
SYS to pursue. Note that the developer
must choose a probability scale (the three
possible alternatives are 0-1, 0-10, and
0-100) and that this scale is the only part of
any application that cannot be altered
later. EDITXS then presents a screen di-
vided into three windows: the right win-
dow is where the developer builds the com-
ponents of each rule; the left window

displays the current status of the rule under
construction or revision; the bottom win-
dow displays a list of available commands

(see figure 2). To build a rule of the If/
Then/Else format, the developer usually
builds and/or selects rule components from
lists of qualifiers (sentences having a variety

fiULE NUMBER: 34

IF:
Stock Trends yes
The leuel of inuestor interest in the Stock is
Mediun or not knoun
The depth of stock infornation required is High

THEM:
Use Moody's Handbook of Connon Stock -

Probabi1ity=8/10

1 Map to General Reserues
2 Map to Circulation Desk
3 Map to NTSU Periodicals

List
4 For further information)

go to Reference Desk
5 Use General Company

Information Reference
Materials

6 Use Ratio Reference
Materials

7 Use Industry & Economic
Data Reference
Materials

8 Use Moody's Manual
9 Use Moody's Handbook of

Common Stock
18 Use Q Data File
11 Use Standard and Poor's

Corporation Record

<more choices>

Input choice numberj Neu choice <N>) Typo correction <T>i cancel <ESC>)
Delete/reorder <D>i Find <F> ( Help <H> or any other key for more choices:

Fig. 2. EDITXS'Rule-Building Windows.
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of possible endings or values) or from the
list of choices. This cut-and-paste tech-
nique reduces keystroking to a minimum;
after building a few rules, the developer
can experiment with the work without

leaving EDITXS.
The development team did not believe

anyone with more than an introductory
level of knowledge about expert systems
needed formal training in order to use EX-
SYS.
C. Consultation Interface. Qualifiers

not only serve as rule constructs but are also
the primary medium for interrogating the
user. During a consultation EXSYS usually
queries the user for information by display-
ing a given qualifier with its associated
range of possible values. (Recall that this
construct consists of a sentence fragment
with a list of possible endings.) Users may
select one or more answers from this

multiple-choice menu. Alternatively, EX-
SYS can prompt the users for specific nu-

meric or string data stored as a variable; af-
ter reaching a conclusion, they can change
any part of their input data and immedi-
ately rerun the application. The program
also permits them to save input data and/or
results for later consultations (see figure 3).
EXSYS offers various modes of online

help. After loading a knowledge base, the
program asks if the user wants instructions
on how to operate the system. At the bot-
torn of most screens, two lines of instruc-
tions on command alternatives are offered;
more detailed help is only a keystroke
away. Developers can also provide custom

help files.
D. External Interface. EXSYS' Run

command calls external programs at any
point during a consultation session, permit-
ting the team to display the floor-plan
graphics whenever desired (but the team
had to reformat the HALO graphics with
INSET before EXSYS would display them).
EXSYS also can export and import data ei-
ther in file form or as a parameter string ac-

companying the Run command.
E. Domain Experts' Evaluation. The

business-reference experts believed users

could quickly learn how to operate the EX-
SYS application, rated its response time as

fast, and liked the menu-driven user inter-
face. The EXSYS team used a confidence

factor scale of 0-10, and the experts felt this
did not allow enough discrimination

among the choices. The team also designed
the application to segregate users at the out-
set on the basis of familiarity with business-
reference sources, a strategy that made sys-
tern operation more efficient. The detailed

help screens would assist novice users in op-
erating the system.

2. lst-CLASS.
A. General Description. lst-CLASS be-

longs to the class of inductive tools. It comes
with user's manual and two diskettes, one
for development work and one that pro-
vides a runtime environment. It is written
in Microsoft Pascal and assembler.
B. Developer Interface. The develop-

ment team found lst-CLASS easy to learn,
estimating that the time spent learning this
shell at less than 5 percent of the total time
involved with the project. One reason for
this is that lst-CLASS presents the various

development screens in a format similar to
that found in electronic spreadsheets. A
window at the top of the screen displays the
list of major commands (the F9 and F10

keys allow movement among them). High-
lighting any one of these commands reveals
the associated group of second-level com-
mands, each accessible by a single key-
stroke. Moreover, the ordering of the major
commands reflects the logical sequence one
would follow in building an expert system
application. A third line of text indicates
what the function keys will do and provides
other status information. Much of the ac-

tual construction process is oriented to

column (attribute) and row (value), an-

other spreadsheet characteristic.
Although the software lacks an online tu-

torial, it does contain a large demo pro-
gram. Both diskettes also come with a

wealth of sample knowledge bases to ex-

plore, and the F1 key always provides ex-

tensive and scrollable online help.
lst-CLASS guides the developer through

the building process, first identifying at-

tributes, supplying values, and creating ex-

amples. After applying the algorithm to the
matrix, the developer can examine the deci-
sion tree, which lst-CLASS presents in left-
to-right format. A chapter in the manual
discusses testing and debugging strategies
(see figure 4).
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lst-CLASS requires the use of confidence
or certainty factors called weights, with
each example. The 0-100 scale may include
real numbers, and the shell assigns default
weights of 1.0. lst-CLASS also includes a

utility program that aids creation of pop-up
windows for extensive user help; a report
generator is available for storing session
data.
The manual assumes little or no previous

knowledge with expert systems. While ben-
eficial for novices, this approach exasper-
ated the team—as experienced knowledge
engineers, they thought this material got in

the way of locating needed information
and suggested reorganizing the manual to
divide and concentrate instructional mate-
rial from reference and advanced materi-
als. The manual does have an index, which
was judged usable but not as detailed as one

might wish (e.g., references to function

keys are missing). The manual also contains
several helpful appendixes, including one

devoted to error messages.
The development team liked lst-CLASS'

support for text editing and decision-tree
tracing, as well as the visual feedback pro-
vided by the decision trees themselves. But

RULE NUMBER: 7
IF:

(1) Nap required no

and (2) Type of business infornation required is Industry ratio infornation

THEN:

Use Ratio Reference Materials - Probability=10/10
and For further infornation< go to Reference Desk - Prohability=5/10

IF line S for deriuationi <K>-knoun datai <C>-choices
t or * - preu. or next rulej <J>-junp< <H>-help or <EMTER> to continue:

Fig. 3. EXSYS' Consultation Interface Features.

neu_Exanplej Replicatei Change 1 Actiuate, Nouei Delete
Files Definitions E3BT3@i Methods Rule AduisorExanples

<10 Exanples in U ILL IS IF9=Def in it. ions! [F18=Het,liodst
ueignts—>

UHAT-IS-IT MAP I-UANT 1it-searc-f bus-que Acct-que
> 20 IlllllMillKlil YES * * * *

21 DIRECT IOMS YES * * * *

22 DIRECTIOMS MO INFOTRAC * * *

23 DIRECTIONS MO INFOTRAC * * *

24 OTHER * * * * *

25 LIT-SEARCH * * business Acct tax
25 LIT-SEARCH * * business Acct audit
27 LIT-SEARCH * * business Acct other
20 LIT-SEARCH • * business fin-ratio *

29 LIT-SEARCH * * business f ill-ratio *

30 LIT-SEARCH * * business Econ *

31 LIT-SEARCH * * business Econ *

32 LIT-SEARCH * * business Econ *

33 LIT-SEARCH * * business Gouern *

34 LIT-SEARCH * * business Gouern *

35 LIT-SEARCH * * business Gouern *

36 LIT-SEARCH * * business Co-info *

37 LIT-SEARCH * * business Co-info *

30 LIT-SEARCH * * business Co-info *

Fig. 4. First-Class Decision Tree Matrix.
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they faulted lst-CLASS for limiting the size
of a matrix to thirty-two attributes/factors
and thirty-two values per attribute. More

complicated problems (such as the main

project) require a segmented solution effort
using a series of forward- or backward-
chained lst-CLASS matrices. The develop-
ment team did not believe this was easy to
do.
This discussion highlights a major weak-

ness of lst-CLASS: its lack of flexibility in

accommodating increasingly complicated
knowledgebases. New rules (i.e., additions
or other changes to the decision tree) re-

quire building a new matrix and rerunning
the algorithm. When a complex applica-
tion is needed, other expert system solutions

may well be necessary.
C. Consultation Interface. The team

praised lst-CLASS' user interface, which
makes applications very easy to learn and

operate. Users merely highlight their value
choices for each queried attribute. At the
end of a consultation users can, with a key-
stroke, replay the finished consultation
(changing responses as desired), start a new
consultation, or quit. During consultations
a status line informs them of special func-
tions assigned to keys. lst-CLASS supports
creation of data-entry forms, if developers
and users prefer this to the menu approach.
lst-CLASS offers extensive facilities for

providing online help. Developers can cus-

tomize up to seven help hot keys (F2-F8),
each of which displays different help texts
for each consultation screen.

D. External Interface. lst-CLASS can

call and move data to and from DOS, Lotus
1-2-3, and other outside programs, but ex-
ternal programs have a limited ability to
make calls to lst-CLASS for analysis pur-
poses. The team did not find it easy to in-

corporate graphics into their lst-CLASS
application. The shell comes with Pascal
source and compiled-code versions of a pro-
gram called SLIDE 1, which will display
picture files made with PC-Paintbrush.
Since the library floor plans were drawn
with Dr. HALO II, the application had to
call a DOS batch file to have INSET show
the graphics.
E. Domain Experts' Evaluation. The

business-reference experts were impressed
by the ease with which a user could move

back to the beginning of a consultation
without having to wade through any inter-
mediate screens. The domain experts
judged the response time of the project ap-
plication to be slow.

3. GURU.
A. General Description. GURU pro-

vides developers with an integrated soft-
ware environment for building expert sys-
tern applications. In addition to a shell, it
offers an electronic spreadsheet, relational
database management system, natural-
language data retrieval system, fourth-
generation programming language, data
communications package, business graph-
ics, and many other features. The project's
time limitations forced the GURU team to

work with only the expert systems shell and
the fourth-generation language. Thus
much of GURU's power, stemming from
the interrelationship of its many compo-
nents, remained unexplored.
GURU is written in C. The product con-

sists of four manuals and five diskettes (re-
quiring about 1.5 Mbytes of hard disk stor-

age), excluding demo and tutorial
software. The vendor sells a runtime ver-

sion of GURU separately for use with com-

pleted applications. The product can access

expanded or extended main memory.
GURU belongs to the class of structured

rule-based tools. Its structure centers on the
role of variables in the rule base. The varia-
bles within each rule set form a hierarchical
network of dependencies (for obtaining
their values). Storing values for these varia-
bles in GURU's database makes inheritance

possible. Moreover, database commands
can repeatedly apply different values to a

rule's variables, thus supporting multiple
instantiation.

R. Developer Interface. The inherent
power and flexibility of GURU makes it
hard to master. The development team
spent approximately 60 percent of its time
trying to learn how to use just a small part
of this product. As a result, the team

strongly recommended attending the three-
day training seminars offered by the vendor
(something the team had neither the time
nor opportunity to do). GURU's online tu-

torial is helpful but not a substitute for the
training sessions.
GURU's documentation, while massive,
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is extremely poor in examples and proved
difficult to use. It was not always easy to
find information required for the expert
system shell amid instructions pertaining to
the spreadsheet, database, or other compo-
nents in this integrated software product.
Moreover, the manuals were written for
persons familiar with MDBS' other prod-
ucts and do not employ language familiar
to knowledge engineers and others experi-
enced with AI. While online development
help is abundant, the team found the infor-
mation value of these screens limited. Also,
the simple knowledge bases supplied with
the demo software were not detailed
enough for learning much. The team did
find helpful Holsapple and Whinston's
Business Expert Systems, which uses a see-

nario knowledge base written for GURU
(see bibliography).
GURU supports both a command- and a

menu-driven development interface; the
software has no practical limits on the
number of rules or variables used. Both the

developer and the user can save and replay
consultations. The use of certainty factors
(default scale 0-100) is optional.
Although developers can test individual

rules or the entire expert system application
in a stand-alone mode (i.e., without involv-
ing the other parts of the integrated pack-
ages), the GURU team did not find the

package's debugging aids easy to learn or

particularly useful.
For building its application, the GURU

team did not prefer to use the menu-driven
text editor supplied with the package. To
speed up development the team relied in-
stead on an external, full-screen text editor,
then copied the work into GURU (see fig-
ure 5).
C. Consultation Interface. Users can

initiate a consultation as a stand-alone ac-

tivity, a menu pick, or from other parts of
GURU (e.g., interpretation of data values
in a GURU spreadsheet). Methods for user
input are menu picks, numeric or data
strings, and natural language. The devel-
opment team chose and implemented a

menu-driven format. Time constraints pre-
vented examination of the natural-
language software.
D. External Interface. The integrated

software components within GURU reduce
the need for external calls. When they
prove necessary, though, a Run command
will invoke any external software that can
coexist with GURU inside main memory. It
can also import and export data with exter-
nal software.
Because GURU supports only a limited

range of business graphics, the team used
the Run command to access the Dr. HALO
images via INSET.
E. Domain Experts' Evaluation. The

business-reference experts did not find the
GURU application easy to learn or use,

judging the response time to be fair. GURU
allows users to view and amend each
search. The development team used short

ET Rule SetMihref .rss
GURU Rule Set Manager

Goal RECCMD

IF RECCMD = "2" THEM PERFORM HEC82-EMDIF
IF RECCMD = "4" THEM PERFORM HEC84:EMDIF
IF RECCMD = "5" THEM PERFORM KECBS^EMDIF
IF RECCMD = '7" THEM PERFORM HEC07;EMDIF
IF RECCMD = "8" THEM PERFORM REC80:EMDIF
IF RECCMD = "9" THEM PERFORM HEC09:EMDIF
IF RECCMD = "10" THEM PERFORM RECIO'EMDIF
IF RECCMD = "11" THEM PERFORM RECll^HIDIF
IF RECCMD = "12" THEM PERFORM REC12;EMDIF
IF RECCMD = "13" THEM PERFORM REC13;EMDIF
PERFORM MENU1
RETURM

n-Coiitrol"
Done Esc
Help ~L

-tlindou=
Preu II
Mext *M

Fig. 5. GURU Text Editor Screen.

-Charactei
Right ~D Ins "U
Left "S Del "H
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abstracts to describe the contents of each
source, and this would prove helpful to us-

ers of the system. Here again, searchers
must pass through intermediate screens in
order to initiate additional search inqui-
ries.

4. Personal Consultant Easy (PC Easy).
A. General Description. PC Easy be-

longs to the class of structured rule-based
tools. Written in PC Scheme, a dialect of
Common Lisp, the product comes with two
manuals, "Getting Started" and "Refer-
ence Guide," and has two software mod-
ules for development and runtime.
Texas Instruments (TI) views its product

as a simplified introduction to developing
expert systems. Knowledge bases created
under PC Easy are upwardly compatible
with the more versatile PC Plus. The run-
time diskette converts the finished applica-
tion into a protected format for distribu-
tion.
B. Developer Interface. Judging this

shell easy to learn, the team's estimate of
the time spent learning PC Easy was less
than 10 percent of total project time. The
"Getting Started" manual specifies two

learning paths, one for novices and a sec-

ond for veteran knowledge engineers. Most
of it is written for those with no experience
in knowledge engineering, and a useful list
of reference works is included. The "Refer-
ence Guide" manual is the main source of
help for knowledge engineers who just need
information on the nature of PC Easy.
There is no online tutorial, but this volume
does provide a written one. (The software
includes sample knowledge bases.) The
team found the texts, both with detailed in-
dexes, to be organized and written well but
very short on help for diagnostic trouble-
shooting. The team did not believe that
anyone with more than an introductory
knowledge of expert systems needed formal
training to use PC Easy productively.
When building a rule, Easy prompts for

the required components; the builder may
add optional parts by choosing from a pop-
up menu or by using an Alt key combina-
tion. Throughout the process a narrow

window on the development screen dis-
plays clear prompts. Easy offers developers
the use of a -100 to + 100 certainty factor
scale. Unlike EXSYS, however, the use of

certainty factors is optional.
Response time began to suffer as the rule

base approached and then exceeded 100
rules. Consequently the team felt Easy was
suitable for developing prototypes and full
expert systems with knowledge bases of less
than 100 rules.
In development mode, the F1 function

key provides limited general help with the
various components available for use in the
rule base. The F2 key displays a list of possi-
ble options available to the developer at

any stage during the construction process
(see figure 6).
C. Consultation Interface. The Easy

user interface provides for either a menu

format or prompts for numerical or string
data entry. Developers can customize each
menu presentation for single or multiple
choices. Users merely highlight menu items
using the arrow keys, thus saving keystrokes
and lessening the chance of error; they can
save their input and the system's output for
later use.
Easy offers several forms of help. Each

screen requesting a user response includes
brief instructions at the bottom. The F1
function key can access Help screens cus-

tomized by the developers for the given ap-
plication. Unless a graphic is used, how-
ever, the small size of the available help
screen restricts the amount of textual assist-
ance that developers can offer at any given
time. The F2 key provides the user with a

menu of functions that can explain the pur-
pose of a question at issue, display what the
system currently knows about the problem
at hand, justify a conclusion, store the
results of a consultation, modify and rerun
a session, and so forth.
Easy supports an interesting method for

obtaining a confidence factor from the
user. The system displays a graphic in
which a scaled horizontal line is associated
with each item needing a confidence fac-
tor. On each line the user simply moves a

marker with the arrow keys; as the line gets
thicker or thinner, it gives the user a visual
impression of the confidence level.
Scheme, like other forms of LISP, is a

memory-hungry programming language.
To operate in either development or consul-
tation modes within the confines of 640K, it
must employ "garbage collection" routines
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for discovering main memory locations
that contain data no longer needed by
Easy. The program then reallocates those
addresses to hold new data. Whenever this
process occurs, execution of the application
stops and the Active message flashes in the
upper right corner of the screen. Obviously
this slows the performance of any signifi-
cantly sized application (see figure 7).
D. External Interface. The develop-

ment team appreciated the ability of Easy
to display graphics at any point in a consul-
tation, wherever a graphic image might be
appropriate. The shell includes a utility
program called SNAPSHOT, which refor

matted the Dr. HALO graphics for use by
Easy.
Easy can invoke external software, such

as DOS commands and dBASE II, III, and
III Plus, and exchange data with dBASE.
E. Domain Experts' Evaluation. The

business-reference experts liked the user in-
terface and found it easy to learn (if a little
tedious to use), but they judged the re-

sponse time of the Easy application as slow.
While response time is a drawback, its rela-
tive ease of use does make PC Easy a user-

friendly system.
5. Personal Consultant Plus (PC Plus).
A. General Description. PC Plus, a

REFERENCE AID

Rule: 74 —

B1 :: NEED = "10CAII0N OF A BUSINESS REFERENCE" AND ...

THEN := REF-LOC = "UALUE LINE"
DESCRIPTION =: UALUE LINE INUESINENT SUHUEY - SPECIFIC , ■.

londition/prenise clauseCs) of the rule

Fig. 6. PC Easy Rule-Base Reference Aid.

REFERENCE AID

Uhat type s of industry data are desired?

Yes
GENERAL WRITTEN OUERUIEU
GENERAL AND OPERATIONAL DATA
COMPOSITE FINANCIAL DATA/RATIOS
SIC CODE CLASSIFICATION
RANKINGS WITHIN THE INDUSTRY
GEOGRAPHIC LOCATION
PROJECTIONS

1. Use arrou keys or first letter of iten to position cursor.

2. Select all applicable responses.
3. After making selections) press RETURN/ENTER to continue.

Fig. 7. PC Easy User Help Screen Utilizing LISP.
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greatly enhanced version of PC Easy, is a

structured, rule-based tool. Like Easy, Plus
is written in PC Scheme and has two mod-
ules for development and runtime. Plus
comes with four manuals (PC Scheme and
PC Plus each have a user's guide and a ref-
erence manual) and five diskettes requiring
about 1.5 Mbytes on a hard disk. TI offers
two extra utility packages, PC On-line (for
electronic process monitoring) and PC Im-

ages (for incorporating animated graphics,
e.g., a moving dial indicator). Neither was
available for this project, nor are they re-

quired in order to build complex applica-
tions.
Plus uses rule-set structures called

frames, each of which addresses a part of
the overall problem. Frames communicate
with each other by means of a hierarchical
frame tree that describes their inter-
relationships. Only when a given frame is

required to solve a problem is it instan-

tiated, or loaded into main memory. This
reduces wasted space and improves perfor-
mance. It is easy to copy parts or even entire
frames and move them around the knowl-

edge base.
As indicated above, Plus in many ways is

identical to Easy; therefore the remainder
of this discussion will focus on the differ-
ences between them.
B. Developer Interface. One does not

have to know Scheme in order to use PC
Plus, but knowledge of the language is es-

sential for employing the full capabilities of
this shell. The PC Plus team judged the
package fairly easy to learn, estimating
that learning it accounted for about 15 per-
cent of the total effort in this activity but
emphasizing that writing Scheme code was
not necessary for meeting their application
requirements. The team estimated that
mastering Scheme for use with PC Plus
would take a significant amount of time—
novice developers would probably benefit
from attending one of the training seminars
offered by TI.
The team rated Plus' documentation ad-

equate but wished for more detail in exam-

pies and a reference guide. Plus is so power-
ful that there is more than one way for
developers to accomplish a given task. The
team wished for material describing the ad-
vantages and disadvantages (e.g., impact

on system performance, knowledge base

complexity) of these various methods. As
with Easy, there is a written but no online

tutorial, and there are sample knowledge
bases.
The development interface for Plus is

very similar to Easy's but has several differ-
ences. A significant one, as noted above, is
the ability to enter and program directly in
Scheme, which provides greater customiz-
ing ability and more control over the appli-
cation than Easy provides. Another impor-
tant difference is the Tree On/Off
command, which can display the growing
frame tree graphically from left to right. A
third difference is the Build command,
which creates a runtime version of the fin-
ished application. The development team
would like to see a more powerful full-
screen editor offered with Personal Consul-
tant (see figure 8).
C. Consultation Interface. PC Plus of-

fers the same user interface as PC Easy, but
unlike Easy (or any of the other evaluated

shells), Plus supports (via parameters asso-

dated with the installation of Scheme) the
use of expanded or extended memory. The

availability of this extra memory can make
a substantial difference during its perfor-
mance in both development and consulta-
tion modes (see figure 9).
D. External Interface. As with Easy,

Plus includes a utility program called
SNAPSHOT that reformatted the Dr.
HALO graphics. This shell can call and
move data to and from external software,
especially DOS and dBASE II, III, and III
Plus, but running PC Plus and other major
software within 640 Kbytes is very diffi-
cult.
E. Domain Experts' Evaluation. The

business-reference experts found Plus one

of the easiest to operate, evaluated its re-

sponse time as good, and considered it a

more powerful tool that PC Easy.
CONCLUSIONS

Expert systems technology takes some ef-
fort to learn but can pay handsome divi-
dends when applied wisely. Assuming that
one has found a good topic for an expert sys-
tern, this experiment provides several im-

portant lessons on choosing a shell tool. A

major criterion must be the level of experi-



Five PC-Based Expert Systems / Vedder et al. 53

ence that the application developers have
with building expert systems, and as this
project showed, some shells either assume a

novice developer or provide novices a path
for learning. Some shells, however, assume
nothing of the sort, and their mastery can

present a difficult challenge. A second fac-
tor to consider is the nature of the required
(or at least preferred) hardware environ-
ment for development and/or delivery. The
trend is clearly in the direction of PC-XT or
PC-AT machines with EGA-level graphics,
at least 640 Kbytes of main memory, and
hard disks. Finally, simple rule-based or in-
duction tools are best suited for relatively
simple problems. Structured rule-based
tools are a good choice when dealing with

logically subdividable or complex problems
requiring many rules. PC Plus and GURU
are probably the only two shells that
proved suitable for implementing a work-
able business-reference adviser.
The investment in hardware and devel-

opment time may seem excessive at first
glance; however, librarians working with
expert system developers can provide users

with powerful new tools to enhance refer-
ence service in virtually any subject area. In
the course of this project, the three librari-
ans who served as human experts did not
have to invest a considerable portion of
their time in work with the various devel-
opment teams.

These software tools offer libraries pow-

**** The Electric Librarian ****

Please choose, fron the list belou, the area uhich best describes the
business infornation you are looking for.

— or —

If you Just need to know where something is in the library, choose Location
Guide for directions and a uisual nap.

Conpany Infornation (General)
Conpany Infornation (Financial)
Industry/Econonic Data
Industry Financial Ratios
General Business Topics
Location Guide

1. Use the arrou keys or first letter of iten to position the cursor.

2. Press RETURN/EMTER to continue.

Fig. 8. PC Plus User Aid Utilizing Scheme.

**** The Electric Librarian ****

Frane properties -'RATIOS
TRANSLATION " A uisual nap of the location of the ...

GOALS = = RATIO-GRAPH
DISPLAYHESULTS :: YE

IDENTIFIER - "R
rHelp :

TRANSLATION is text that giues a short
description of the purpose of the frane.

Possible ualue : text
** End - RETURN/ENTER to continue

Purpose or description of the frane

Fig. 9. Expanded/Extended Memory via Scheme in PC Plus.
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erful new options for providing service dur-
ing times of peak use or low staffing. The
integration of graphics and color monitors
can create readable and user-friendly aids,
even to those who are unsophisticated
about libraries or computers. Expert sys-
terns could relieve pressure at service points
by providing directional and information
assistance or, when fully developed, simple
and complex reference advice. Systems
suitable for smaller knowledge databases
could be utilized for educational purposes

or for intelligent computer-assisted instruc-
tion. These types of systems could then be
applied to teaching use of specific reference
tools or library services such as the online or
card catalogs. The experience gained in this
project indicates what can be produced in
minimum time by librarians working with
expert system developers. Updating the re-

suiting products would require a staff
member to become knowledgeable about
use of the system software.

BIBLIOGRAPHY

Epstein, Hank. "An Expert System for Novice
MARC Catalogers." Wilson Library Bulletin
62:33 (Nov. 1987).

Evaluation of PC-Based Expert System Shells,
Ed. by Richard G. Vedder. BCIS Dept. Work-
ing Paper, no. WP-88011. Denton, Tex.:
Univ. of North Texas, 1988.

Harmon, Paul, Rex Maus, and William Morris-

sey. Expert Systems Tools and Applications.
New York: Wiley, 1988.

Holsapple, ClydeW., and Andrew B. Whinston.

Business Expert Systems. Homewood, 111.:
Irwin, 1987.

Rada, Roy, and others. "Computerized Guides
to Journal Selection." Information Technol-
ogy and Libraries 6:173 (Sept. 1987).

Rorvig, Mark E. "Research Reports." Library
Journal 112:60 (Sept. 15, 1987).

Williamson, Mickey. "At DuPont, Expert Sys-
terns Are Key to AI Implementation." PC
Week, Jan. 13, 1987, p.35. Documents the
heavy use of low-cost shells at DuPont.

APPENDIX A. TRADEMARKS

Dr. HALO II is a trademark of Media Cyber-
netics, Inc.
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Learning about CD-ROM Technology:
An Educator's Perspective on Sources,
Issues, Criteria, Breakthroughs, and
Research

Richard S. Halsey

CD-ROM technology is unsettled but promises cost savings and improved ac-

cess to information. Literature on CD-ROM varies in clarity, authoritative-
ness, and currency; therefore librarians must develop procedures for acquir-
ing information directly from CD experts. Ways to do this are suggested.
Characteristics of reference works that make them amenable to CD-ROM
conversion are described. Besides environmental factors, such as budget and
available supporting technology, other critical factors are intrinsic value and
usefulness, size of text, ideational density, range ofsubjects, and obsolescence
rate. Breakthrough areas to watch include networking, multimedia, and hy-
pertext. Researchers should concentrate on content classification, ergonom-
ics, and the educational impact of hypertext.

CD-ROM technology is alluring but gen-
erally overpriced at this stage of its develop-
ment. It can, however, offer substantial
cost benefits and accelerated access to in-
formation seekers if used with full knowl-
edge of its capabilities and limitations. Ad-
vantage will flow only to those individuals
and institutions that can comprehend,
weigh, and predict the economics of use

that distinguish this particular information
carrier from online, microform, print, and
other storage-access media; adversity will
afflict those who are not as well informed.
It is difficult for a librarian to acquire ad-

equate knowledge just from reading about
CD-ROMs because the technical, library,
and promotional literatures vary in relia-
bility, clarity, authoritativeness, and cur-

rency. The technical literature, including
such sources as the Proceedings of the Soci

ety of the Photo-Optical Instrumentation
Engineers, various IEEE Transactions,
Applied Optics, Journal of Electronics En-
gineering, Journal of Imaging Technology,
Journal of Applied Physics, and reports is-

sued by the Matsushita Electric Industrial
Company, Philips, and GE give state-of-
the-art information. Recause at least 90

percent of the CD research is being con-

ducted in industrial labs and schools of en-

gineering, the technical literature is on the

leading edge and can provide the best in-

sights regarding such factors as dimen-
sional stability, abrasion resistance, stan-
dards, error correction, resolution, filing
systems, servers, and specifications for
other CD formats. For most librarians,
however, these sources, because they pre-
sume their readers' command of mathe-
matics and engineering, remain out of

Richard S. Halsey is Dean at the School of Information Science and Policy, State University of New
York at Albany.
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bounds. But is this really a critical defi-
ciency? How many chefs know how to
build and wire microwave ovens, electric
ranges, and refrigerators? The technical
publications are still tops in timeliness and
reliability, while the derivative articles in
the library literature focus on user experi-
ence and comparative costs and gloss over
specifications instead of providing hard
data.
Finally, and least dependable because of

its self-touting nature, is that ail-too-
familiar literature, the writings of those af-
filiated with the anti- or pro-CD-ROM
camps. Online promoters see problems ga-
lore with CD-ROM and vice versa.
Consequently, librarians should supple-

ment their reading with observations,
which means attending (with checklists in
hand) such events as the annual CD-ROM
Expo and the LITA conferences. These

meetings introduce attendees to strategies
and applications for library and informa-
tion services and also reveal the activity in
product development. Of course, wariness
on the sales floor is crucial: the sellers' en-
thusiasm can mask the products' shortcom-
ings.
The buyer's library is of course the best

site for bringing together CD-ROM experts
and librarians. The application of CD-
ROM can best be judged in a real library
setting, and librarians on their own turf can
more freely compare the library's needs to
the wonderland of technology.

LEARNING FROM EXPERTS

Librarians cum information profession-
als who want to get dependable guidance
from CD-ROM experts must learn how to

employ two techniques, interrogation and

confrontation.
The first of these uses the skill of posing

questions to solicit information that is rele-
vant and valid. What can the expert say
that will justify a decision to go with or re-

ject CD-ROM? (For example, is online,
CD-ROM, print, or a mixture preferred for
a particular reference source and why?)
And how much confidence can be placed in
what experts say? This same modus

operandi applies to testimony in the court-

room, where expert witnesses are often
found to be as fallible or ignorant in some

respects as the questioners.
The purpose of the second technique,

confrontation, is to promote discussion
among two or more respected experts that
generates knowledge, facts, and true cost

projections rather than arguments that
result merely in the exchange of more igno-
ranee. The point is to observe how contend-
ing experts interact, incorporating infor-
mation gleaned from previous interroga-
tions. Where and why do they agree?
Where and why do they disagree? The
quality of answers can be assessed only if
the right questions are posed, which is why
this must be a two-step process. Fortu-

nately, these skills are learnable and are

common currency in our culture (see
"Perry Mason," "L.A. Law"). This adver-
sarial game may not be entirely transfer-
able or comfortable because of librarians'
inclination to be trusting, but it does make
a good start and, if played right, could in-
crease severalfold the effectiveness of

technology-driven decisions in situations
where dollars and knowledge of current op-
tical disk technology and systems are in
short supply.

CRITERIA FOR CD-ROM

In any case, when considering CD-ROM
products, it is absolutely essential to think

carefully about compatibility of the con-

tent with the disk format as well as the con-
text and economics of use; local capacity to
support CD-ROM's potential; quality and

quantity of available hardware and readi-
ness for networking; size and flexibility of
budgeting; perceptions and preparedness
of users, staff, and administrators; and an-

ticipated frequency of demand. Factors re-
lating to content are size of the knowledge
base, complexity and range of subject mat-
ter, and susceptibility of the material to ob-
solescence. Beyond libraries, examples of
successful utilization of CD-ROM include
the U.S. Postal Service's national address
file with 109 million delivery addresses ar-

ranged within 25 million address data rec-

ords and associated ZIP + 4 information.
The new system will be considerably more
reliable than the older online system that

depended upon temperamental telephone
links. Microfiche will be retained as a dis-
tribution medium.
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NYNEX, which has converted its 10 mil-
lion telephone directory listings in Boston
and New York City onto a single CD-ROM
and makes the disk and search and retrieval
software available, is betting that corpo-
rate customers, because of the projected
gain in efficiencies of operation, will be
willing to pay the annual $10,000 fee for
this service, as will law enforcement and
marketing agencies and firms that process
credit applications for which sorting and
report generation are critically important
functions.
The use of CD-ROM systems for resource

sharing is also becoming increasingly com-
mon. In New York State, a CD-ROM union

catalog has been developed for the Long Is-
land Library Resources Council and Nas-
sau Library Systems to accommodate ac-

cess to machine-readable bibliographic
records and collections of member li-
braries. And in California, the Los Angeles
Unified School District hopes to boost li-
brary services with an automated computer
system for management, enhancement of
library services, and student instruction.
Similar utilization to networking and man-
agement has been reported in Missouri, Ha-
waii, and New York. The Fred Meyer
Charitable Trust, besides issuing state-of-
the-art reports, has committed money to
the Washington Library Network so that
nine high schools can purchase this technol-
ogy. The Albany-Schenectady-Schoharie
Counties School Library System (New
York) is converting its union catalog to CD-
ROM.
The number of basic reference works

(e.g., atlases, dictionaries, encyclopedias,
biographical directories); abstracting and
indexing services (e.g, Wilsondisc, Science
Citation Index, PsychLIT); and major
databases (e.g., AGRICOLA, Books in
Print, ERIC, MEDLINE, NTIS, CD-
MARC) being converted to CD-ROM con-

tinues to expand. More than 500 titles for
business and reference are on the market or
in the planning stages. To date, several con-
siderations taken as a whole tend to prime
publishers' willingness to develop CD-
ROM products. Most important among
these is the assurance that urgency, irrefu-
table need, and purchasing power will gen-
erate sufficient income to justify invest

ment. The medical and legal professions,
financial markets, military, and, to a lesser
extent, public education have the incentive
and dollars to pay for the product. Without
such assurance, publishers will not move
into a high-risk area in which much more

work must be done in the development of
front-end systems minds, indexing, soft-
ware programs, editing, color and resolu-
tion, networking and provision for simulta-
neous access, negotiation of rights and
releases, and sophisticated multiformat

programs. As publishers move into the CD-
ROM arena, librarians should assist them
in determining which reference sources are
most congenial with the medium. For the
reference specialist, the following three
factors stand out as being critically impor-
tant:

1. Ease of conversion to CD-ROM. The
less the producer has to index, classify, or-
ganize, or reorganize the content, the bet-
ter.

2. Longevity of the information's value.
Treasuries of quotations, Harvard Classics,
Hortus II, and Oxford English Dictionary
contain knowledge with a very slow decay
rate; in contrast, airline guides, real estate
listings, social studies texts, and commodi-
ties exchange price quotations are outdated
quickly. The cost of updating a database
frequently is high.
3. Size of the database. Because of the

extraordinary compression achievable by
CD-ROM, databases exceeding 2 gigabytes
are especially compatible with this me-

dium.
Figure 1 illustrates the relative appropri-

ateness of various reference tools for CD-
ROM as a cube showing a least-likely
product—a regional weather advisory
service—on the lower left, inside corner; a
grouping of most promising products clus-
tered around the upper right, outside cor-

ner; and other items with varying qualifi-
cations.

Figure 2 includes some of the CD-ROM
candidates shown in figure 1 as well as sev-
eral additional examples of items, some al-
ready published in this format and others
still in the planning stage or existing only in
the mind of this writer. A rating of 8 or 9 for
a real or hypothetical product indicates a

promising candidate for the format; items
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with lower scores may also be justified if the
targeted audiences are affluent and
strongly motivated to use the product.
Each item is given a score of 1, 2, or 3

across each criterion dimension: ease of or-

ganization (A), usable lifetime (B), and size
of database (C). The U.S. Postal Service

Zip Code Directory, NYNEX telephone di-
rectory of Boston and New York City; a cu-
mulation of recipes in major cookbooks
with a master index of ingredients, nutri-
tional data, nationality, and region; and

large retrospective databases such as

AGR1COLA, CC/MEDLINE, CDMARC-
Subjects, and NTIS—all earn perfect 9-
point scores, 3 being credited to each crite-
rion.

BARRIERS TO REALIZATION OF
CD-ROM'S PROMISE

The progress of CD-ROM is being hin-
dered for a number of reasons so that it may
not remain viable. Although lack of uni-
form standards is a barrier, it is a lesser one
than the certain prospect of substantial re-
search and development costs. Because of
this and the attendant financial risk, CD-
ROM products are much more pricey than
they would be if the technology were set-
tied into the marketplace. For that to hap-
pen, the following missing ingredients
should be in place: (1) cheap disk servers

that preclude the necessity for manual
changing and the resultant wear of the me-

CD-ROM CUBE OF APPROPRIATENESS

Psych LIT

WILSONDISC databases

Encyclopedia
Of Philosophy
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• Microsoft Bookshelf
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handbook Jr
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Boy/ Girl Scout
First Aid
Handbook q j?
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B 2

1
Regional weather
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C-axis Size of database

Fig. 1. CD-ROM Cube ofAppropriateness.
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dium; (2) CD-ROM drives priced below

$500; (3) development of network-server
capacity in a distributed online environ-

ment, allowing equilibrated access to cur-

rent and retrospective information in the
same and cognate databases; (4) fast access
time; (5) revision programs that keep refer-
ence works on CD-ROM up-to-date; (6)
training programs for users; (7) facilitation
of longitudinal searches of large, chrono-
logically arranged databases; (8) search ca-
pability that matches the capacity of the
medium and is at par with that of online

systems (e.g., all indexed fields can be si-

multaneously searchable, field-defined
searching can be accomplished); (9) pricing
that is within the reach of the typical school
or public library; (10) willingness of li-
braries to impose a charge system that takes
into account the many hidden, special-
purpose expenses generated by CD-ROM

(paper, printer fluid, leases, etc.); (11)
equipment that can accommodate simulta-
neous use by six or more patrons; and (12)
incorporation of an orientation to CD and
other emerging information technologies
into the curricula of all accredited schools
of library and information science.

TECHNOLOGICAL BREAKTHROUGHS

As these ingredients are added, three break-
throughs should follow: networking, mul-
timedia, and hypertext.

1. Networking. No new system should
be brought into a library environment
without the vendor's assurance of provi-
sions for compatibility and extension of
connective capacity after the system is in-
stalled. One must plan to integrate the sys-
tern effectively and judiciously for multiple
use, rapid response time, and a minimum
number of frustrated patrons. The file

PsychLIT (A)-3, (B)-3, (C)-3 = 9

Retrospective indexes (e.g., Wilsondisc databases) (A)-3, (B)-3, (C)-3 = 9

Ency. of American History (A)-3, (B)-3, (C)-3 = 9

Legal Citations Index (A)-3, (B)-3, (C)-3 = 9

Library-of-the-Month Club (A)-3, (B)-3, (C)-3 = 9

Compact Disclosure (A)-3, (B)-3, (C)-3 = 9

Microsoft Bookshelf (includes Chicago Manual of Style, Roget's
Thesaurus, American Heritage Dictionary, Bartlett's Familiar
Quotations, National Five-Digit ZIP Code andPost OfficeDirec-
tory, World Almanac and Book of Facts) (A)-3, (B)-3, C)-3 = 9

Speakers' Guide, an integrated "omnium-gatherum" of aphorisms, (A)-2, (B)-3, C)-3 = 8

jokes, and literary quotations
Myth and Magic Encyclopedia (A)-2, (B)-3, C)-3 = 8
Science Citation Index with bibliographic coupling feature (A)-3, (B)-2, C)-3 = 8
Guide to Classical Music Recordings (A)-3, (B)-2, C)-3 = 8
Self-help health guides (A)-l, (B)-3, C)-3 = 7

Encyclopedia of Philosophy (A)-l, (B)-3, C)-3 = 7
Auto Manual Miscellany (A)-2, (B)-2, C)-3 = 7
Sci & Tech Encyclopedia (A)-2, (B)-2, C)-3 = 7
Directory of librarians and information specialists (A)-2, (B)-2, C)-3 = 7
Official Airlines Guide (A)-2, (B)-2, C)-2 = 6
News Bank (A)-2, (B)-l, C)-3 = 6
Adult encyclopedia (A)-2, (B)-l, C)-3 = 6
Boy/Girl Scout, Camp Fire Girls, 4-H Club composite handbook (A)—1, (B)-3, C)-2 = 6
Current Stock Quotations (A)-3, (B)-l, C)-2 = 6
Electronic Yellow Pages (A)-l, (B)-2, C)-3 = 6
Directory of Lobbyists (A)-3, (B)-l, C)-2 = 6
Boy/Girl Scout First Aid Handbook (A)-l, (B)-3, C)-l = 5
High Rollers' Nightlife Guide to Baltimore, New Orleans, Atlanta
and Miami (A)-l, (B)-l, C)-2 = 4

Regional weather advisory service (A)-l, (B)-l, C)-l = 3

Fig. 2 Real and Hypothetical CD-ROM Candidates.
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server should be programmed to queue up
requests.
2. Multimedia. There is a movement

underway to transform CD-ROM presen-
tations into an interactive audiovisual form
akin but superior to television. Publishers
have long had the hardware to accomplish
this but have been stymied by (a) educators
who have not designated the subject areas
that have high priority and could best bene-
fit from this approach to instruction; (b)
high production costs imposed by the diffi-
culty of devising ways in which to mix au-

dio, video, and text in a structured mosaic
that can be broken into pieces, recon-
structed, and recalled by users; and (c) the
"low-tech" environment of most libraries
and schools.

3. Hypertext. The most significant inno-
vation, a dramatic departure from the stan-
dard linear approach to reading, hypertext
permits linkages between different but re-
lated ideas. Users can play creative games
with the syndetic structure of the original
reference that brings them—via light pen,
icon, mouse, or megaphone symbol—
combinations of recorded knowledge on

people, events, and topics; excerpts from
novels and poetry; reproductions of fine
and applied arts; demonstrations of scien-
tific principles; music; readings; and vari-
ant and derivative works. Apple's Hyper-
card is a first step in this direction. Diverse

experiments with hypertext are under

way: one dealing with nineteenth-century
American history, offers immediate call-up
and juxtaposition of photos of Gold Rush
towns and the Civil War, information on

the Lewis and Clark expedition, voices of
Ulysses S. Grant and Lincoln, music of the
period, and Matthew Rrady photographs
of the Civil War. Another involves foreign-
language instruction that melds the tar-

geted nation's literature, history, art, mu-
sic, landscape, and historical figures, while
providing an organized sequence of lan-

guage instruction. Predictably, the task of

organizing, defining, and calibrating rela-

tionships between subjects and appropriate
access routes is difficult and can only be ac-
complished by thinking, uncommonly cul-
tured, highly skilled editors. Because edi-
tors are chronically underpaid, the talent
shortfall that has developed must be re

dressed before hypertext can achieve its po-
tential. Because it allows instant access to
an assemblage of audio, visual, and textual
presentations specified by the user, hyper-
text is indeed different. There are no long
menus, just a mouse or light pen. The inter-
action is so personalized that any barrier
between child and recorded knowledge
seems to evaporate. This is because the sys-
tern does not anticipate, coach, or force the
users' moves but leaves them free to move

extemporaneously. Again, as with multi-
media, the dearth of current technology
(e.g, lack of superior color, high-resolution
monitors) in the schools could be an inhibi-
tant to progress.

RESEARCHABLE
AREAS

It is suggested that research focus on (1)
analysis and classification of content to im-
prove retrieval capacity, (2) human engi-
neering problems raised by CD-ROM, and
(3) a hypertext that relates to the different
ways students learn as they grow older.
The philosophical dimensions should be

most intriguing to the researcher. To what
extent does reality generate thought? Or is

reality a product of the mind? Is there a di-
rect correspondence between reality and
the mind's internal representation? Should
expert systems be confined to communica-
tions enhancement and kept at a safe dis-
tance from manipulation of human

thought? We periodically relearn at our

peril that the attribution of human intelli-
gence to machines is delusive, even danger-
ous. Human rationality is only skin deep.
Below lies a secret, restive region, where
the wild things are, beyond the reach of
machines and numbers—the human

psyche. After two decades of experimenta-
tion, artificial intelligence is still barely
able to compete with the mind of a four-

year-old child. It is indefensible to assume

morphological correlates between the
neuro-complexity of the human brain and
even the most sophisticated computer.
The point is to place foremost the mission

of the librarian—to transmit, interpret,
and advocate recorded knowledge.
Whether CD-ROM technology can be a

major part of this remains to be seen.
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Shanghai Jiao Tong University
Pao Sui-Loong Library:
Toward an Integrated Online System
Sharon Chien Lin

This paper reports on China's first high-tech library. Early activities in auto-
motion and difficulties encountered in computerization of library operations
are summarized, various systems now in service are described, and new devel-
opments utilizing CD-ROM technology are discussed.

Shanghai Jiao Tong University, founded
in 1896, is one of the oldest and best engi-
neering schools in China. For a long time
before 1949, it was known as "the M.I.T. of
China." The old library building was built
in 1919, when it had a collection of more
than 31,000 volumes in Chinese and at least
3,600 volumes in English. By 1985 the col-
lection had grown to 1,275,382 volumes,
including 143,166 bound periodicals. Li-
brary services had also expanded considera-
bly. The new Pao Sui-Loong Library was

built in 1985 with a donation of ten million
dollars from Pao Yue-kong, an alumnus of
the university, in his father's name. At

present it is one of the largest research li-
braries in China, and the completion of the
new building was a milestone not only in
the library's history but in the development
of Chinese libraries as well. As the first

computerized library in China, it marks
the entrance into an automated environ-
ment from the traditional manual opera-
tion. It is to this aspect that the present pa-
per will devote its effort. A description of
the new library building, its organization,
collection, and various services is presented
in a separate paper.

1

Though initial interest in computers be-

gan in 1956, when the Chinese Academy of

Sciences formed the Institute of Computing
Technology in Beijing, it was not until al-
most two decades later that this interest be-
gan to gain momentum. In 1974 the 748

Project, a national plan under the auspices
of the State Planning Commission, gave
high priority to the computerization of
Chinese script processing. In a nation
whose bibliographic records are mainly in
the Chinese language, this is undoubtedly
an important prerequisite for the eventual
library automation and computerized in-
formation retrieval. At the 1978 National
Science Conference, Fang I, vice-premier
for Science and Technology, asserted that
"automation of key research centers" and
"national networking" should be the top
priority goals in China's modernization
plan for science and technology. In re-

sponse, many organizations that deliver in-
formation began to study the application of
computers.

2

Generally, during the early
stage, the utilization of computers in li-
brary information services in China was fo-
cused primarily on information retrieval
services that mounted foreign (imported)
bibliographic databases on Chinese-made
computers.
At Shanghai Jiao Tong University

(SJTU), the first effort toward moderniza-

Sharon Chien Lin is with the Serials Department, University Libraries, State University of New York
at Buffalo.
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tion began in 1978 when a delegation in-

eluding librarians was sent to the United
States to commence cultural exchange ac-

tivities. Between 1983 to 1985, in prepara-
tion for building the first automated library
for Chinese higher education, three differ-
ent groups of university personnel came to
the U.S. to study modern techniques and

operations at over twenty large university
libraries and major library and informa-
tion networks. 3 These groups included ar-

chitects and engineers, as well as librarians.
The focus of these visits was on two themes:
one was on library buildings and the layout
therein, and the other dealt with the auto-

mation of library activities, management,
modern equipment, and new library tech-
nology. Besides these study tours, two small
groups of library administrators and staff
participated in three-month internships at
Brandeis University and the University of
Pittsburgh. Those at Pittsburgh also stud-
ied to receive an advanced degree in library
science.

Meanwhile, back at SJTU, foreign li-
brary delegations and experts visited the li-
brary and introduced modern concepts of
librarianship to help in the development of
library automation activities.

EARLY DIFFICULTIES

Pao Sui-Loong Library realized from the
beginning that, due to the complexity of
Chinese characters and the need for ad-
vanced scientific and technical information
from foreign countries (especially periodi-
cals published during the Cultural Revolu-
tion), initial automation efforts should be-
gin with Western-language materials;
however, three major difficulties were en-

countered in the early stages:
Shortage of Equipment and Limitations

of Computer Storage Space. The library
did not have its own computer when re-

search and experiments on automation first
started. Software designs for various sys-
terns were developed on computers in the
university's computing center. The limited
capacity of the computer storage often re-

stricted the library from building databases
with a large number of information rec-

ords. This was a relatively simple problem,
however, since money could solve it fairly
quickly. For example, a $250 million loan

from the World Bank in the mid-1980s for
university automation projects provided
SJTU and many other universities with

powerful computers by IBM, Honeywell,
DEC, Data General, etc.

4

SJTU was also
one of the four key universities that bene-
fited from a donation of 100 IBM 5500

Chinese-language multifunction worksta-
tions.

5

Shortage of Trained Personnel. People
who were knowledgeable in computers as

well as in library work did exist but were
not easily available. The SJTU Library
therefore created an automation research
unit that worked jointly with an assigned
staff in the information network unit of the

university's computing center. The new

team was in charge of planning the library
automation research work. Related library
personnel participated in the design of soft-
ware for each specific library system, e.g.,
circulation. They prepared the specifica-
tions for functions required of that system
while the staff at the information network
unit wrote the programs. This kind of coop-
eration resulted in the development of sev-
eral successful software applications.
Lack ofStandardization. Although there

were several national standards for auto-
mation (e.g., the codes for Chinese charac-
ter sets for information interchange and
record format for bibliographic exchange
on magnetic tapes were available) catalog-
ing rules for various types of publications
were not issued until later. The Descriptive
Cataloging Rules for Western-Language
Materials, published by the China Society
of Library Science in 1985, greatly facili-
tated the building of databases in Western

languages. This has been the primary area

of computerization efforts in library infor-
mation services so far. Major projects for
Chinese databases have begun only in the
last few years, when the difficulties of Chi-
nese character processing were essentially
solved. 6 There is not yet an official MARC
format for libraries of mainland China to

follow. 7 With the eventual cooperative cat-
aloging, resource sharing, and networking
in mind, the absence of a Chinese MARC
format and other relevant standards hin-
dered the design of software.
In spite of these unfavorable circum-

stances, the SJTU Library did forge ahead
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and put forth a number of automated sys-
terns in cooperation with the university
computing center and sometimes with
other units on campus. Some of these sys-
terns, (e.g., acquisition and cataloging for
Western-language monographs, serials

control), though they passed experimental
tests, have never been put into service. The

following discussion covers only operative
systems.

SYSTEMS IN OPERATION

Shanghai Jiao Tong University Circula-
tion System (SJTUCS). A circulation sys-
tern was first developed on a WANG MVP-
2200 minicomputer, but due to the lack of

equipment at the time of design, informa-
tion about the borrower and the book to be

charged out could not be automatically
keyed in. Furthermore, there was no termi-
nal available at the circulation desk. Work
was therefore stalled.
In late 1985 a new system known as

SJTUCS was developed on a HP-3000/39

minicomputer using COBOL/77 and the
IMAGE/3000 database management sys-
tern.

9 The capacity of the mainframe com-

puter was 1 MG, 65 MB for the hard disk,
and 67 MB for each cassette tape unit. One
central processing unit, four terminals
equipped with light pens, two local

printers, and one HP-150 personal com-
puter with a light pen were included. For

software, there was a MPE/V multiuser op-
erating system, IMAGE/3000 network

management system, VPLUS/3000 data in-
put and screen format management sys-
tern, query/3000 inquiry system, etc. This
realized the first phase of an integrated on-

line system for the Pao Sui-Loong Library;
it was probably the first full-scale circula-
tion system as well as the first computerized
library operation in China.
When SJTUCS was implemented on

May 15,1986, the database had only the in-
formation about the readers, with no bib-

liographic records. When a book were be-

ing charged out, a pair of barcode strips
bearing the same numbers were placed on

the book and on the old charge slip in the
book pocket. The light pen was then run

over the barcodes on the borrower's card
and on the book. The system would auto-

matically examine the eligibility and the

privileges of the borrower.
At the end of the day, based on the

charge slip, brief bibliographic informa-
tion, including the call number, was fed
into the computer, and the light pen was

then run over the barcode on the charge
slip. The bibliographic data was thus grad-
ually established along with the borrowing
records.
This has worked amazingly well. It elim-

inates much of the nearly impossible task of
preparing a complete bibliographic data-
base before the system could go into opera-
tion. It also saved computer space from be-
ing clustered with records for books that
may never be charged out.
This system has two backup devices sup-

ported by the IMAGE/3000 database man-
agement system, and a HP-150 microcom-

puter to safeguard any breakdown of the
mainframe computer. It has more than
thirty functions in two major categories:
the first includes borrowing, discharge, re-
newal, hold, fine, reader's file mainte-

nance, and various levels of searching by
readers and public and technical services
personnel; the second category maintains
the bibliographic file, prints announce-

ments and statistics, and offers backup ca-

pability.
SJ-II Book Security System.

10
In use since

March 2, 1981, this device has detectors on
either side of the exit. Magnetic needles are
placed in books at an inconspicuous place.
When a book passes the electronic gate
without being charged out and desensi-
tized, the detectors trigger the operator,
causing a red light to flash, the alarm to

ring, and the exit gate to lock. This system is
now commercially available.
SJTU Online Information Retrieval Sys-

tern. The library began in early 1979 to de-

velop this system on a Wang MVP-2000

minicomputer. It passed test in April 1981.
A terminal equipped with a printer and a

10 MB disk with a maximum capacity for
10,000 entries was installed in the library to
test the system. The database of more than
6,000 entries contains the Government Re-
portsAnnouncements (GRA) (i.e., PB, AD,
NASA, USDOE reports) since 1976 and the
Journal of Shanghai Jiao Tong University
from 1978 on. Information can be accessed

by related subjects, author, corporate
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body, subject/author, and report number.
It can generate cards, compile subject
headings and new book announcements,
and perform automatic check-in. The easy-
to-learn system has been used as a labora-

tory tool for a course in teaching scientific
and technical information retrieval offered

by the library. Due to limited disk storage
space and the restricted library access time
on the computer, the system has so far been
available only for training purposes. The

existing database will constitute a part of
the integrated system.
Dialog International Online Retrieval

System. With the approval of the Ministry
of Education, SJTU signed a contract with
Lockheed's International Online Dialog
Information Services. Through the telex
terminal installed in the library, users may
have direct access to more than eighty mil-
lion records in its more than 190 databases
in all major disciplines via the international
communication satellite Tymnet and Te-
lenet lines. Since December 1, 1983, the li-
brary has been offering services to users on

campus as well as to those from other insti-
tutions. It has also introduced the tech

nique of computer searching and con-

ducted training sessions for the faculty and

personnel in the field of science and tech-

nology.
Aside from the systems mentioned

above, the library has also been involved in
a few joint computerized projects, such as

in creating databases and networking sys-
terns on a local or national basis. 11

NEW DEVELOPMENTS

In June 1987 Pao Sui-Loong Library im-
ported a laser audiovisual system and a

complete CD-ROM laser controlled disc

system.
12 In addition, a number of data-

bases for bibliographic records and infor-
mation retrieval on CD-ROM, e.g., Bib-
liofile, ANYBOOK, NTIS, LISA, Medline,
etc., were also acquired.

13 More impor-
tantly, the library imported in early 1988
an HP-3000/930 super minicomputer with
32 MB main memory. Its peripheral acces-
sory includes two tape subsystems and six
fixed disc drives with a capacity of 571 MB
each. 14

(Figure 1 shows the configuration
diagram of the HP-3000/930.) More termi-
nals and workstations that can display both

Fig. 1. HP-3000 Series 930 Configuration Diagram.
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English and Chinese were installed. The
SJTU circulation system and the MINISIS
software were both transferred to the new

computer system in March 1988, thereby
expanding the functions of the SJTUCS sys-
tern.

15

The SJTUCS automated circulation sys-
tern described above brought SJTU into the
first phase of an integrated online system.
With the entry of many databases on

CD-ROM (providing large amounts of
machine-readable bibliographic records),
the larger-capacity computer, and other re-
lated accessories, Pao Sui-Loong Library
entered into the second phase of automa-
tion in early 1988. The integrated online
system, being developed on the HP-

3000/930, will encompass subsystems for
acquisitions, cataloging, circulation, seri-
als control, online public catalog, and li-
brary management when completed in the

early 1990s. 6

Taking advantage of the compatibility of
the HP-3000/930 with the IBM system, an
IBM PC/XT is interfaced with the HP-3000
series along with two CD-ROM drives to

transfer the disc data to the HP-3000 data-
base efficiently. Since 1987 cataloging for

Western-language books has been done on-
line using the bibliographic records found
on Bibliofile, 17 which consists of the entire
LC MARC database stored on three
CD-ROMs with a monthly update that in-
eludes a cumulative replacement disc. The
database will make it possible for SJTU to

start its retrospective conversion project in
the near future, and this system also prints
catalog cards and labels. When online

copy/original cataloging is completed,
cards are produced and the newly modi-
fied/created bibliographic records become
a part of SJTU's database. Bibliofile also of-
fers services to eight other institutions in

Shanghai, providing bibliographic records,
catalog cards, etc.
For acquisitions, SJTU is now using

ANYBOOK to process its acquisitions activ-
ities. 18

Developed in July 1985 by Ingram
Book Company and the Library Corpora-
tion of the United States, ANYBOOK is a

union list of about 1,500,000 bibliographic
records on CD-ROM for computerized se-

lection and ordering of books. In early 1986

Library Corporation merged the ANY-

BOOK and Bibliofile CD-ROMs. Books re-
ceived in the acquisitions department are
searched on Bibliofile by ISBN number
(provided in the ANYBOOK database) for
bibliographic records. These records are

automatically downloaded into the data-
base of the library and eventually become a

part of the integrated system.
At present the library is developing its in-

tegrated system on the MINISIS, using Bib-
liofile and ANYBOOK for its sources of
machine-readable data. 19

Furthermore,
Pao Sui-Loong Library is also expanding its
information retrieval services through
ALLBASE software, using LISA, NTIS,
and Medline databases on CD-ROM. 20

CONCLUDING REMARKS

Due to the lack of equipment available to
the library and the limited storage capacity
in the early stage, only several of the sys-
terns developed and tested were actually
put into operation. Library automation at

SJTU moved very slowly until early 1987.
Nonetheless, these efforts did train a group
of personnel for software design and system
operation. Some of the systems developed
had served as first steps for information in-
put and retrieval. Databases were built and
expanded when the larger-capacity HP-
3000/930 computer became available.
Other systems, notably the SJTU circula-
tion system and the Dialog retrieval system,
have been in operation and constitute an

integral part of library service. Pao Sui-

Loong Library is therefore well on the way
toward complete automation.
Moreover, rapid advances in informa-

tion and computer technologies, and the

deployment of microcomputers with more

sophisticated capabilities have made it pos-
sible to store even greater amounts of infor-
mation in smaller and cheaper equipment.
The optical technologies, such as

CD-ROM, offer easy access to larger
bodies of data without the anxiety of con-
nect time cost. In addition, various stan-

dards essential to the computerization of
information are gradually being estab-
lished. It appears reasonable then to expect
that the faculty and graduate students of

SJTU will enjoy the luxury of searching for
library holdings on microcomputers lo-
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cated in their own departments during the
next decade.
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Imaginative Terminal
Design for Online
Public Access Catalogs
Norman D. Stevens

The rapid proliferation of the ubiquitous
online public access catalog (OPAC)
throughout American academic libraries in
the late 1980s has brought with it a host of
new and unanticipated challenges to the
imaginations of librarians, as they struggle
to design, select, implement, promote, and
even justify their efforts and expenditures
toward replacing the ever-popular card
catalog with the OPAC, which is only the
latest in a long line of whiz-bang devices os-
tensibly designed to save staff time and ef-
fort and to make collections more readily
accessible to users. Or so we say, and so we

hope. The challenges of the design and/or
selection of an appropriate system at the
least possible cost and the trials and tribula-
tions of the implementation of an OPAC
have been overabundantly dealt with in the
literature. There is little new to be said on

that subject. That is not to say, however,
that new challenges, some of them not yet
fully understood and explored, do not lie
before us and that there are not some signif-
icant aspects of OPACs that have not yet
even been considered in the literature.
Many of our past challenges have been

the usual mundane, behind-the-scene chal-
lenges that have been, in most respects,
transparent to the user and sometimes, but
not always, even to the college or university
administration. As OPACs increasingly be-
come a reality, libraries are often faced
with new and unforeseen difficulties as

they seek to tread their way carefully
through uncharted waters.

Norman D. Stevens is Director, the Molesworth
Institute, Storrs, Connecticut.

One such challenge, which has received
considerable mention in the library press
but little in the way of analytical review to

provide guidance, has to do with the nam-
ing of OPACs. The general idea behind this
ritual naming process seems to be that since
machines are semihuman, they need to be
given an appropriate name, even though
there is no recorded instance of a card cata-
log having been named. The naming pro-
cess varies, but in most cases it appears ei-
ther to be approached casually as an

administrative decision—perhaps the only
decision having to do with automation that
can be entrusted to a library adminis-
trator—or as a contest that may even have a

prize attached to it. No matter what the
process, the results to date have been dis-
tressingly similar and unimaginative. Most
academic libraries have settled on a narrow

range of options, most often opting for a

name that utilizes some local name ele-
ment, such as the university's athletic mas-

cot or the name of the library, coupled with
the term cat. In other cases names have
been chosen largely because they have some
local significance, such as affiliation with a

long-departed institutional or library ad-
ministrator or benefactor, revered in mem-

ory to a greater degree than she or he ever

was in real life. Above all, cute and catchy
names are in, as though in some fashion
such names will enhance the quality of the
product.
Another even more significant area of

choice in relationship to the implementa-
tion of OPACs, which is only now becom-
ing apparent to astute observers, is the de-

sign of the terminals to be used in those
devices. To date most academic libraries
have been unaware of the importance of
this issue and have foolishly been content

simply to settle for the standard terminals
supplied or recommended by the system
supplier. The color of the display and some-
times of the terminal itself have been the
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only apparent areas of concern and choice
to date. Those simple choices pale in com-

parison with the true issues of terminal se-
lection that most academic librarians have
not yet even begun to think about.

There are several excellent reasons why
much more careful attention deserves to be
paid to the important question of terminal
design. In most academic libraries com-

puter terminals have multiplied to such an

extent, just as they have on the entire cam-
pus, that one terminal is indistinguishable
from another. The card catalog had a

unique appearance unlike anything else in
the library or on the campus that gave it a
status of its own. The OPAC deserves no

less an honor. As libraries place OPAC ter-

minals, which are an essential element of
access to the vast wealth of information to
be found in their collections, in public
places, those terminals must, in some fash-
ion, stand out in a way that clearly sets
them apart from their poor country cousin
ordinary terminals found elsewhere in the
library and on campus. The location of
those OPAC terminals in public areas

within the academic library also raises crit-
ical questions about how well they match
the architectural style and decor of the li-
brary. Most academic libraries have vast

spaces once designed to hold impressive and
massive card catalogs so that they would
blend nicely into the solemn and majestic
decor of the library. The replacement of
those carefully designed and placed card
catalogs with the typical ugly, modernistic,
metal terminals with harsh blinking screens
is not a pleasant prospect, especially if a rel-
atively few terminals are given the honor of
filling the cavernous space vacated by a

card catalog that has been exiled to a base-
ment storage space. Their appearance in-
variably changes the appearance of the li-
brary, most often in a negative fashion.
That is, unfortunately, an issue that most
librarians and most libraries have simply
ignored to date, perhaps electing to believe
naively that their patrons will be so over-

joyed with this new electronic toy that they
will ignore its visual appearance and the
ugly change that has taken place. Several
recent incidents, including user demonstra-
tions at several major libraries, have now

indicated that this issue can no longer be ig-
nored.

As a result of one of those 1968-style
demonstrations—coupled with serious ex-

pressions of concern from the university ad-
ministration about the potential desecra-
tion of the heart of the university and the

pride of the wealthy alumni—the Moles-
worth Institute was recently commissioned
by a prestigious university library, which
shall remain nameless here, to consider
whether site-specific terminals might be
designed for that library. The commission
called for a design that would blend appro-
priately with the architectural style of the

library building and the decor of the area in
the building where those terminals were to
be located.
A special, highly skilled design team,

which included one of the nation's premier
library cartoonists, was selected to work on
this unusual problem. After a review of a
wide variety of postcards of that library,
several site visits, and two blue-sky design
sessions, the design team outlined a set of
terminal design specifications for review
with the library and university administra-
tion as well as for presentation to the user

community. Those specifications took fully
into account the fact that the library build-
ing is of restrained gothic design with spires
and towers, stained glass windows, and the
like and that the terminals were to be lo-
cated in long, narrow, dimly lit, stone

cathedral-like passageways. The medieval
nature of the library building was a deter-

mining factor in the development of the fi-
nal design specifications. In addition other

important factors, such as the use of the

university mascot and other peripheral
concerns, were incorporated into the de-

sign.
With the unanimous approval of that

imaginative concept, the design team then

developed a specific terminal design docu-
ment that incorporated the following ele-
ments: a dark oak wooden case with spires
and/or towers rising from the top; a display
screen with leaded glass panels delineating
various fields; a gothic letter keyboard and
screen display; a light pen in the shape of a
quill pen but with durable plastic feathers;
a small bulldog in the shape of a gargoyle
perched on the terminal; and a blue Y in a

white background discreetly placed on the
side of the terminal. The only design fea-
ture that was rejected in a final review by
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the community was the wrought iron can-

delabras on both sides of the terminal that
would have provided additional lighting in
the dim, religious atmosphere that exists in
the OPAC area. The fire marshall, as well
as the continued maintenance costs for can-
dies and matches, scorched that brilliant
idea. In its place the user will be offered the
option of hitting a special "candle" key that
will produce a row of flickering orange can-
dies around the perimeter of the display
screen. The terminals have also been de-

signed to be placed on long, dark, slanted,
oak tables—with precut initials and other
graffiti carved into the surface—at a height
that will allow matching dark oak wooden
stools to be supplied for users to sit at as they
use the terminals. The imaginative design,
which is shown in black and white in the

accompanying illustration, has been enthu-
siastically accepted by all involved. The
terminals are now in production and will
be installed shortly. Even though each of
these unique terminals costs five times as

much as an ordinary run-of-the-mill OPAC
terminal, this has been adjudged to be a

creative and acceptable solution to the par-
ticular problems generated by the installa

tion of an OPAC in this setting.
Emboldened by the success and profit of

that design effort, the Molesworth Institute
is now prepared to offer its terminal design
services to other libraries faced with similar
problems. Inquiries, preferably accompa-
nied by postcards that indicate what the li-
brary looks like, along with the usual
$1,000 nonrefundable design retainer fee,
may be addressed to the Director, the
Molesworth Institute, 143 Hanks Hill,
Storrs, CT 06268.
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Database to
Knowledge Base

Robert Carande

Present-day commercial databases may
become the foundation for future commer-
cial knowledge bases. The addition of

knowledge-index fields to citations permits
the searcher to identify references to items
that contain the knowledge sought. A small

computer program, ZENO, is used to dem-
onstrate the conceptual feasibility of

searching knowledge-indexed records from
the Medline database.

Recently suggestions have been made for
developing national knowledge bases with
universal access. 1 Such knowledge bases
would not be subject to any particular
"goal" but would be large and robust
enough to support multiple users and
knowledge requests simultaneously.
This paper suggests that the current bib-

liographic databases already mounted on

powerful vendor software systems such as

Dialog and BRS might serve as the basis for
universally accessible and multiple
goal-tolerant knowledge bases in the fu-
ture. Transformation of bibliographic
databases into knowledge bases might be
initiated by adding a "knowledge index-
ing" field to the entry structure. Such a

field would contain the knowledge content
of the item to which the bibliographic cita-
tion refers. Leigh and Paz, following D.
Michie's conception of knowledge refine-
ment, have suggested that article abstracts
be transformed into knowledge structures. 2
The attempt here is a modest first step to-
ward implementation of such a scheme.

SUBJECT VERSUS
KNOWLEDGE INDEXING

It is important to distinguish between
subject and knowledge indexing. Subject
indexing identifies key topics and ideas
found in a particular document, providing
a shorthand way of accessing the docu-
ment's subject without reading its contents.

Robert Carande is Senior Assistant Librarian,
Science Division, University Library, San Diego
State University.

Typically, the terms used to index the sub-

ject content are derived from an authority
list, standardizing both points of access and
future indexing practice. Authority lists
such as Library of Congress Subject Head-
ings (LCSH), Medical Subject Headings
(MeSH), and the ERIC Thesaurus are well
known.

Sophisticated as these thesauri are, sub-

ject organization of documents in card cat-

alogs, periodical indexes, and printed bibli-
ographies remained accessible via simple
alphabetical ordering until the advent of
machine-readable data files. Thereafter,
Boolean logic could be employed on

multiple-subject terms to deliver a set of ci-
tations corresponding more or less to the
searcher's precise subject need.
While subject indexing is good for locat-

ing topics, it is less efficient and effective in
finding exact cause-effect relationships be-
tween topics. For instance, a set of Medline
citations constructed by the MeSH head-

ings PROSTATIC NEOPLASMS and IN-
FECTION will always create a set in which
the cancer and an infection figure. The pre-
cise way they relate to one another, how-
ever, is still an open question. We can't
know if any given document is about infec-
tions caused by prostatic neoplasms or

about neoplasms caused by infections. The
subjects are PROSTATIC NEOPLASMS
and INFECTIONS, but the causal rela-

tionship is still ambiguous—we only dis-
cover the causal direction by printing out

and reading titles and abstracts.
Just as subject indexing identifies the

topic involved in a document, knowledge
indexing identifies the knowledge in-

volved. I intend knowledge indexing to

mean something like identifying the cause-

effect relationships contained in a docu-
ment. Here causality is understood loosely
and includes statistically relevant correla-
tions. Knowledge indexing in this context is
to be distinguished from the more ambi-
tious attempts to translate the content of an
article or book into knowledge representa-
tions. 3 But while directional causality is just
a part of knowledge, it does serve as a clear

beginning and shows the capacity for trans-
forming bibliographic databases into

knowledge bases through the addition of

knowledge-indexing fields.
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INDEX MEDICUS EXAMPLES

If we search Medline (search conducted
August 18,1988) using PROSTATIC NEO-
PLASMS and EXP INFECTION from 1980
to 1988, we find forty-six "hits." These may
be divided into three groups: (A) those that
treat of infections caused by prostatic can-
cer, (B) those that treat of prostatic cancer
caused by infections, and (C) those that
contain no cause-effect relationship be-
tween prostatic cancer and infection. In
this latter group fall all studies treating in-
fection as a complication of prostatectomy
or other forms of surgical intervention.
From a reading of titles and abstracts, the
forty-six hits are distributed as follows:

ABC
4 7 35

The distribution is this author's indexing,
and there is always the possibility of error.
A search for information about prostatic
cancers caused by infections achieves a 15.2
percent rate of precision. Of course

Medline lets us be more specific by modify-
ing our subject headings with MeSH topical
subheadings. Thus we can redo the search
using PROSTATIC NEOPLASMS and
INFECTION/COMPLICATIONS. This
would drop our number of hits to eleven,
which includes five B hits, raising the preci-
sion rate to 45 percent but losing 28 percent
of the total possible relevant hits (see table
1). Further precision might be had by add-
ing new conditions using the Boolean AND
or NOT operators. With increasing set cri-
teria, however, the possibility of excluding
relevant hits also increases. For instance, if
we sought to avoid all members of A by
AND NOT PROSTATIC NEOPLASMS/
COMPLICATIONSwewould lose another
relevant B hit. This phenomenon of in-
creased precision bought at the price of

comprehensiveness, or "recall," has long
been known from studies of online search-
ing.

4 Consider the advantages to be had, if,
at this very simple level, the cause-effect
knowledge structure were indexed in an ac-

companying searchable field.
To demonstrate the feasibility of such an

index a small database program, ZENO,
was written to search surrogate Medline
entries that have been knowledge indexed.
The format of Prolog, the popular AI lan-
guage, is used to represent cause-effect re-
lationships propositionally. Prostatic-
neoplasms-causing-infection is indexed as

CAUSE (PROSTATIC NEOPLASMS, IN-
FECTION). Infections-causing-prostatics-
neoplasms is indexed as CAUSE (INFEC-
TION, PROSTATIC NEOPLASMS).
Medline entries are represented by their ac-
cession numbers so that, for example,
CAUSE (PROSTATIC NEOPLASMS, IN-
FECTION, "86315561") is how ZENO
stores the information that the article enti-
tied "Morphology and Diagnosis of Ac-
quired Bladder Deformities" contains

knowledge about PROSTATIC NEO-
PLASMS causing INFECTIONS. There is

nothing sacrosanct about the Prolog struc-
ture. The more traditional rendering of
first-order predicate calculus (CAUSE,
INFECTIONS, PROSTATIC NEO-
PLASMS) could just as easily have been
used. The Prolog structure, however, pro-
vides us with a syntax that will permit pro-
cessing by the powerful Prolog database
language. In this syntax the term before the
parenthesis is the predicate, the first term
after the parenthesis is the subject, and the
second term is the object. The ending acces-

sion number is just the shorthand way of
representing the rest of the entry fields
which, in a full-blown application, would
be present.
ZENO begins by explaining the proper

Table 1. Three Searches with Increasing Inclusion Criteria

Hits
No. of
Relevant % Relevant % Loss*

1. Prostatic Neoplasms and Exp Infection 46 7 15.2
2. Prostatic Neoplasms and Exp Infection/CO 11 5 45 28
3. Set 2 and not Prostatic Neoplasms 6 4 66 42
'Loss as a percent of number of relevant hits in set 1 lost through subsequent search refinement.
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format to enter search requests. It then dis-
plays a Cause-List and prompts for a selec-
tion. The user inputs the cause term and is
then shown an Effect-List and is prompted
for input. Having both cause and effect
terms, ZENO then moves through its

knowledge base in search of a match. For
instance, the terms INFECTION and
PROSTATIC NEOPLASMS produce a set
whose members have as their topic prostate
cancer and infections and whose cause-

effect knowledge structure is INFECTION
causing PROSTATIC NEOPLASMS. All
other citations have been dropped from the
set. The set is comprised of Medline acces-

sion numbers that represent the entries so

indexed.
ZENO simply shows how Prolog's

matching capabilities can be made to ren-

der knowledge when the "match" is a syn-
tax that represents a knowledge relation-
ship. The database can be enlarged by
adding related cure-knowledge from perti-
nent entries. If the interest is in infections
cured by cephalsporins, the input CURE
(CEPHALSPORINS, INFECTION)
would construct such a set. Suppose we

were interested in superinfections of the in-
testines caused by cephalsporins used to

fight infection. Adding location-
knowledge from relevant entries would
permit CAUSE (CEPHALSPORINS, IN-
FECTIONS) ANDED to LOCATION (IN-
FECTION, INTESTINE), identifying ar-

tides concerning cephalsporins as a cause

for intestinal infection. The sophistication
of the knowledge representation would de-
pend upon what other predicates and syn-
tax rules could be used in the knowledge-
indexing field.
A sufficiently sophisticated (but by no

means highly complex) knowledge index
would permit the application of inductive
reasoning to derive potentially new infor-
mation. This possibility would be particu-
larly enhanced if knowledge terms were

drawn from a hierarchically organized the-
saurus. Such logical arguments as categori-
cal and hypothetical syllogisms, modus

ponens, and modus tollens could then be
applied to achieve search sets.
Medline has been used to illustrate how

the simple addition of a knowledge-index
field can increase both online search preci-
sion and the opportunities for useful appli-
cation of inductive reasoning. Knowledge
indexing can be done on any database.

Complete knowledge indexing of a data-
base the size of Medline would be labor in-
tensive, and no doubt small test bases
would be needed initially to ferret out
problems and determine ultimate feasibil-
ity. A thoroughly knowledge-indexed
Medline, however, might speed up the rate
of medical diagnosis and research. The
same could be said of other discipline-
related databases including empirical soci-
ology, anthropology, economics, chemis-
try, materials engineering, etc. In the final
analysis, perhaps knowledge bases will not
so much succeed databases as evolve out of
them.
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The Circulation Control
Facility at the
Library of Congress
Thomas E. Smith and
Virginia J. Vitucci

The Library of Congress (LC) has been
lending materials since 1802. Originally
loan privileges were limited to the presi-
dent, vice-president, and members of the
United States Congress. During the nine-
teenth century these privileges were ex-

tended to justices of the Supreme Court, the
diplomatic corps, government agencies,
and the Smithsonian Institution. In 1901

they were further extended to include
scholars, both in the United States and
abroad.
Lending activities were centralized in

1944 when Librarian of Congress Archi-
bald MacLeish created the Loan Division,
which was part of a massive reorganization
of the library's reference functions. It was

charged with handling outside loans as well
as internal LC circulation and with estab-

lishing policies and procedures related to

such loan activity. After nearly fifty years,
this charter still holds.
The number of outside loan requests

filled by the division currently exceeds
135,000 per year. Items lent, primarily to

members of Congress and their staffs, LC
staff, government agencies, and libraries

throughout the world, include books, mi-
crofilm, and maps from both the general
and special collections. The division also
handles 90,000 internal circulation trans-

actions each year for charges to LC work
units and scholars' research facilities.

THE LOAN DIVISION
AND AUTOMATION

Automated circulation systems, among

Thomas E. Smith is Head, Circulation Section,
Loan Division, and Virginia J. Vitucci is Senior
Systems Analyst, Automated Systems Office, at
the Library of Congress, Washington, D.C.
No copyright is claimed on this article, which

the authors wrote as part of their official duties as

employees of the U.S. government.

the most common commercial data proc-
essing applications for libraries, are partic-
ularly valuable to large institutions such as

LC, which has as many as 15,000 collection
items on outside loan at any given time. Ac-
curately tracking so many loans by hand is
difficult and expensive; cutbacks in fund-
ing and personnel exacerbate the problem.
An attempt was made in the mid-1970s

to develop an in-house automated circula-
tion system that could accommodate the
lending patterns at LC, but limited auto-
mation resources caused this effort to be
abandoned. By the early 1980s the Loan
Division's need for automated circulation
control had become acute. Rather than re-

work the original attempt to develop a sys-
tern, the decision was made to start anew,
which allowed developers to take advan-
tage of advances in programming lan-
guages and database management technol-
ogy that had occurred in the intervening
years.
To lighten the work load until an in-

house system could be developed, the Loan
Division investigated commercially avail-
able software that could support its interim
needs and began time-sharing the Inte-

grated Library System (ILS) in March
1983. ILS was developed at the National
Library of Medicine and marketed com-

mercially by Avatar, Inc., until 1985; since
then it4ias been marketed by OCLC under
the product name LS2000.

INTERIM USE OF
LS2000 TIME-SHARING

The LS2000 service used by LC is housed
on a Data General MV-6000 minicomputer
owned by OCLC and operated by Sentient
Systems in Kensington, Maryland. While
this product provides several layers of ac-
cess security, there was concern about con-
fidentiality of congressional records, par-
ticularly loan information stored outside
LC's computer environment; conse-

quently, the decision was to use LS2000 for

noncongressional charging only. Loans to
members of Congress, about 25 percent of
all LC charging, would be done manually,
and LS2000 would be used to handle the re-
mainder, including interlibrary loans, gov-
ernment accounts, and staff members.
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THE CIRCULATION CONTROL
FACILITY

LS2000 time-sharing eased some of the
strain of handling LC's circulation opera-
tions, but the need for an online circulation
system capable of supporting loan activities
as well as interfacingwith other automated
systems remained. In the spring of 1988 the
library's Automated Systems Office (ASO)
delivered the LC automated Circulation
Control Facility (CCF) for Loan Division

use; it was expected to run parallel to
LS2000 for three months and fully replace
it in November 1988.
CCF handles traditional circulation

functions. Information on loan patron ac-

counts as well as on individual items in the
collections is created and maintained on-

line. Loan charges, discharges, renewals,
and recalls are also handled online, and ex-

tensive access authorization checks main-
tain data security and borrower privacy.
Machine-readable piece identification

number (PIN) labels, which are affixed to

items as they circulate, increase the accu-

racy and speed at which loan charges and
discharges are performed. Overdue and re-
call notices, statistical reports, and bor-
rower ID cards are generated via regularly
scheduled batch processing.
The collection inventory database used

by CCF will, in time, be shared with other
collection control-related software appli-
cations. As a primary source of information
for that database, CCF is key to the devel-
opment of a comprehensive system for au-
tomated collection control, which is an

enormous undertaking. To understand the

magnitude of this task and the significance
of CCF's role, it is important to know some-

thing about how the library's physical col-
lection inventory is currently controlled.

COLLECTION CONTROL

The Loan Division is part of Research Ser-

vices, one of seven departments within LC.
This department supports scholarly research,
creates bibliographies and other research
aids, and provides direct reference services in

reading rooms. It is the primary means by
which the library fulfills its role as a major ar-
chival and research institution serving Con-

gress, libraries, the scholarly community, and
the nation at large. The cornerstone upon
which these services rest is the immense
collection—more than eighty-four million
items in various formats (e.g, books, maps,
prints and photographs, microfilm).
Physical support of the vast LC collec-

tion is also the responsibility of Research
Services. This involves proper storage and

delivery of collection material as well as the
tracking of material lent to all borrowers

(see Figure 1).
Special collections such as rare books,

music, and manuscripts represent a large
portion of the holdings and are maintained
by custodial divisions. Responsibility for

physical support of the general collections
is shared by the Loan and Collections Man-

agement divisions.
Given the sheer volume of materials,

managing and tracking the use of the gen-
eral collections are arduous tasks. In the

Congressional 27.4%
(34,222)

Foreign Libraries 4.3%

(5,425)

LC Staff 26.8%
(33,438)

Government Libraries 17.9%
(22,327)

Special Borrowers 10.4%
(13,013)

American Libraries 13.1%

(16,296)

Fig. 1. 1987 Circulation Activity by Patron Category.
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past the Loan and Collections Management
divisions did not have the kinds of auto-
mated tools that permit tracking and moni-
toring of this collection. CFF is the first step
toward support of these inventory control
activities. In the Loan Division, it will sup-
port traditional circulation activities. In
the Collections Management Division, use
of bar codes (PIN labels) will make it easier
to report and retrieve location and other
general collection inventory information
once the system is fully implemented.
The basic design objective for CCF has

been to develop an automated tool that ef-
fectively supports circulation activities but
is structured flexibly enough to evolve into
a more generalized inventory tool. It is, in
effect, the first step toward the online Col-
lection Status Monitor designated by the
LC Committee on Automation Planning as

a primary automation goal.
TECHNICAL ASPECTS

CCF runs on an IBM 3084 mainframe
computer. Most data entry and retrieval
are performed online under the Customer
Information Control System, a teleprocess-
ing system marketed by IBM. Loan, pa-
tron, and item status updates and statistical
tallies are performed nightly in batch
mode.
CCF was developed by ASO using the

DATACOM/DB relational database man-

agement system (DBMS) and the IDEAL
procedural programming language mar-

keted by Applied Data Research, Inc. of
Princeton, New Jersey. The use of a com-

mercial system rather than the attempt to
enhance "homegrown" DBMS capabilities
represents a significant departure from pre-
vious ASO software development. More-

over, it marks the library's first major use of
a relational data model and a fourth-
generation programming language in a

mainframe teleprocessing environment.
The primary advantage of using a com-

mercial DBMS is that developers can focus
on application software rather than on the
need to create and maintain underlying sys-
tern software. Problems or updates re-

quired by teleprocessing system changes are
the responsibility of the vendor, and devel-

opers are free to concentrate on software
for meeting end-user needs.

A relational DBMS such as DATA-
COM/DB is well suited for efficient storage
and retrieval of inventory data such as

those used in CCF. Data are stored with a

minimum of duplication. Different appli-
cations can have different views of the same
data; that is, only data relevant to an appli-
cation need be accessed, regardless of what-
ever else is available in a data structure. Ef-
ficient data sharing among online applica-
tions is feasible. Further, all data fields de-
fined under DATACOM/DB can be
searched via commercially available re-

trieval software such as DATAQUERY or

INTELLECT.
CCF also marks the first successful on-

line use of machine-readable LC biblio-
graphic data by a nonbibliographic LC ap-
plication. A "read only" interface is used to
retrieve author and title information dy-
namically from the library's Multiple Use
MARC System (MUMS) database for inclu-
sion in CCF online displays and hard-copy
reports. Future LC application releases
may well include an interface that will al-
low users of bibliographic applications to

retrieve and display item-specific informa-
tion created by CCF or similar inventory
applications.

IMPLICATIONS FOR
THE LIBRARY COMMUNITY

How will CCF affect the work of librari-
ans and information specialists within and
outside LC? Initially, the only noticeable

changes will be the presence of a PIN label
on loaned materials and a slight reformat-
ting of the charge slip. Turnaround time for
processing interlibrary loan requests will
stay about the same.

Over time, however, there will be sev-

eral significant changes. Congressional
borrowing will be automated for the first
time. LC employees, the second largest
group of borrowers, as well as government
and other loan patrons, will have machine-
readable borrower cards. Use of these
cards, which will carry the patron's bor-
rower ID in Bar Code 39 format, will en-
able Loan Division personnel to access pa-
tron information quickly and thus further

expedite loans to LC patrons who borrow
in person.
Finally, and perhaps most importantly,
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as the new collection inventory database

grows in size, better physical control of the
library's general collections will be
achieved. Given their size, this will take
time, but CCF is the first step toward mak-
ing such physical collection control a real-
ity. In the future it will be possible to deter-
mine online whether LC has a given title
and where its available copies are to be
found. While information about the loan
status of materials will be available, no in-
formation concerning names of individual
or organizational borrowers will be re-

vealed.

PHASED IMPLEMENTATION

Prior to delivery of the production ver-

sion of CCF, name and address data for LC
staff borrower accounts were loaded from
the machine-readable employee file into
the CCF borrower database. Similarly,
name and address data for borrower ac-

counts that had been entered into LS2000
were converted from a tape provided by
OCLC and loaded into the CCF borrower
database. Just under 4,900 LS2000 patron
accounts were converted to CCF patron ac-

counts, and roughly the same number of
CCF accounts were created using LC em-

ployee file data.
The first phase of the Loan Division's im-

plementation of CCF involved reviewing
the information that had been loaded into
the borrower database for accuracy and
completeness. This editing was completed
in late May, and on June 6, 1988, the Loan
Division's charge records unit began han-
dling interlibrary loans via CCF. In mid-
July CCF was expanded to include govern-
ment accounts, its first "in person"
borrowers. In August, CCF was further ex-
panded to include LC staff accounts. In
1989, when the 101st Congress convenes,
expansion of CCF to include congressional
borrowers will complete the implementa-
tion cycle.
This incremental approach was adopted

for several reasons. First, it was essential
that Loan Division staff who would be us-

ing CCF regularly be comfortable with the
new system. Although these individuals
had received considerable online training
and had participated in the final round of
system testing, there is no real substitute for
hands-on experience with the production

version of an automated system. Gradual
implementation of CCF enabled staff to
become familiar with the system with a

minimum of stress.
Phased implementation also gave ASO

personnel the opportunity to fine-tune on-

line CCF performance with a minimum of
user inconvenience. It likewise helped the
Loan Division identify needed changes and
enhancements and mitigated some of the
strain associated with site preparation and

changes in hardware configuration. In
summary, it was felt that gradual imple-
mentation would cause less disruption to

work flow and reader service than an "all or

nothing" approach.
MANAGING CCF

DEVELOPMENT AND
IMPLEMENTATION

Making CCF a reality was a joint effort.
ASO provided the analytical and technical
skills to identify user needs, specify re-

quired capabilities, and develop necessary
software. The Loan Division created the

impetus for development of the system and
oversaw user participation in the imple-
mentation process. The division's Circula-
tion Section head coordinated user testing,
scheduled training for affected personnel,
kept staff informed, and planned the

phased introduction of CCF into the circu-
lation control work flow.
While ASO and the Loan Division

played distinctly different roles in CCF de-

velopment, their relationship in this effort
was complementary. As with most human
endeavors, there were occasional misun-

derstandings and disagreements; however,
shared commitment to a single objective
and mutual appreciation of the fact that
neither could work effectively without the
other fostered cooperation and, ultimately,
the delivery of a successful, usable system.

CCF AND THE FUTURE:
WHAT'S NEXT?

CCF is the first step toward integrated,
automated control of the LC collections.
Interfaces with administrative systems to

share name, address, and personnel infor-
mation as well as interfaces that enable the
library's bibliographic search systems to

display item status information are among
the next steps. Given the complexity of LC's
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computer applications and the number of
collection items for which inventory infor-
mation must be captured, much remains to
be done. Yet the successful implementation
of CCF bodes well for what lies ahead.

APPENDIX A. BORROWER CATEGO-
RIES AT THE LIBRARY OF CONGRESS

• Members of Congress
• Congressional staff
• Former members of Congress
• Statutory borrowers (president, cabi-
net members, Supreme Court justices)

• Libraries of the U.S. federal judiciary
system

• Diplomatic corps
• Interlibrary loan—American libraries
• Interlibrary loan—government li-
braries inside and outside the Wash-
ington, D.C., metropolitan area

• Interlibrary loan—foreign libraries
• Research facilities (scholars using ma-
terials at LC)

• LC work units
• Materials on exhibit
• Contributing editors to Handbook of
Latin American Studies

• LC staff
• Retired LC staff
• Special accounts
• Temporary accounts ■■

Automated Control of
Subject Headings at the
OSU Libraries

Sally A. Rogers

As more libraries acquire online cata-

logs, the interest and attention given to au-

tomated authority control continues to in-

crease. Baer and Johnson recently did a

survey of the authority control literature

produced since 1974. They found that most
of it (some seventy references) did not sup-
port the idea that advanced computer-
searching capabilities are making authority

Sally A. Rogers is Catalog Planning Librarian,
Ohio State University Libraries, Columbus.

control less necessary in online catalogs. In
addition, their survey of the uses of author-
ity control in American college and univer-
sity libraries inspired "a number of com-
ments to the effect that maintaining
authority control online was just as time-
consuming as maintaining authority con-

trol manually."
1 If automation has not

made authority control unnecessary or

even less time-consuming, what has it done
in this area? Baer and Johnson express the
hope that automation has enabled libraries
to provide better authority control even if it
has not allowed them to save time. 2 Such
has been the case at the Ohio State Univer-

sity Libraries (OSUL). What follows is a

description of how automation has recently
been used to improve authority control of
subject headings in the online catalog.

Since December 1981, the OSUL online

catalog (LCS) has included an authority
file, which also serves as an index to the bib-

liographic records in the catalog
3 and con-

sists of four headings indexes that provide
access by author, subject, series, and uni-
form title. The Library of Congress name

and subject authority tapes have been used
to add headings and cross-references to the
LCS authority file and to update the data
for consistency with current LC practice.

4

(Markey and Vizine-Goetz's research re-

port Characteristics of Subject Authority
Records in the Machine-Readable Library
ofCongress Subject Headings

5 should prove
invaluable to any library planning to use

the LC subject tape.)
A tape containingOCLC records created

or edited by OSUL is added to LCS each
week by batch processing. At that time,
headings on the records being added to the

catalog are machine-matched against
headings already in LCS—headings tagged
600, 610, 650, etc. are matched against the
LCS subject index; those tagged 100, 700,
etc. are matched against the name index;
and so forth. Certain types of headings are
reported for human review. If errors are

found, LCS is corrected manually.
Regular review of these reported head-

ings indicated that some kinds of errors
were repeatedly occurring. Since few of the

headings on OCLC records used for copy
cataloging are checked before the records
are added to LCS, the same outdated head-
ings and subdivisions kept reappearing in
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the subject index. If an incoming heading
exactly matched a cross-reference in LCS,
it was automatically "flipped" to the cor-

rect form; but there was no provision for
automatically correcting only part of a

heading when it was added to the catalog.
OSUL staff responsible for heading

maintenance kept track of the errors that
occurred most frequently and wrote speci-
fications for a computer program to correct

as many of them as possible automatically.
Several lists of outdated geographic names

and topical subdivisions were compiled and
incorporated into the program. Since No-
vember 1987 this headings control program
(HCTL) has been applied weekly to head-
ings being added to LCS. In March 1988 it
was retrospectively applied to all headings
in the LCS subject index.
The HCTL program represents an exten-

sion of the automatic control made possible
by the use of the LC authority tapes. It pro-
vides the capability to delete or replace
heading subdivisions as specified on three
lists that are part of the program. "List A"
includes subdivisions to be deleted from all
headings (e.g., —Addresses, essays, lec-
tures). "List B" includes more than thirty
geographic names to be replaced by newer
forms, whether they appear as main head-
ings or subdivisions (e.g., Zaire replaces
Congo). "List C" includes more than sixty
abbreviated or outdated subdivisions to be
replaced (e.g., —Pol. & govt, becomes
—Politics and government and
—Yearbooks becomes —Periodicals).
These lists can be amended as additional
problems are identified and as LC policy
changes.
HCTL makes it possible for part of a

heading to flip to another form while any
subdivisions following it remain the same.

For example, "Insurance, Social—Florida"
can be partially flipped to "Social
security—Florida" if the cross-reference
"Insurance, Social, see Social security" is
already in LCS. If the cross-reference
points to more than one heading, HCTL re-

ports the possible partial flips so that li-
brary staff can decide which one is most ap-
propriate.
Even when automatic correction is im-

possible, HCTL assists OSUL staff by iden-
tifying headings likely to be incorrect and

reporting them for human review. A fourth
list ("List X") was used in the retrospective
application of HCTL to identify headings
with "city flip" subdivisions (i.e., subdivi-
sions no longer authorized for use after
names of cities). These headings were re-

ported for review and manual correction.
The program also isolates problems by

looking for a partial match when an incom-

ing heading does not exactly match any
heading already used in LCS. It truncates
the heading from the right end by dropping
the final subdivision (e.g., Agriculture—
Research—United States becomes

Agriculture—Research). The search for an
exact match is then repeated using the trun-
cated form, or "grandparent" heading. If
no exact match is found, the heading is fur-
ther truncated by dropping a second subdi-
vision from the right end (e.g.,
Agriculture—Research becomes Agricul-
ture) and so forth, until no subdivisions re-
main. The headings for which there are still
no exact matches found at the end of the
truncation process are said to have "No

grandparent in LCS" (i.e., the unsub-
divided heading does not match any other
LCS heading). The headings that wind up
in this category are the ones most likely to

contain errors, particularly typographical
ones (e.g., Agric/uture).
HCTL further isolates headings likely to

contain errors by looking at their verifica-
tion status during the truncation process.
Headings in the LCS indexes are coded as

either verified or unverified; those that are
unverified are flagged with an asterisk.
Headings become verified by meeting cer-

tain criteria; for example, any heading on

an OCLC record created and input by LC
according to AACR2 is automatically veri-
fied when it is added to the file. Headings
already in LCS become verified when they
match those on the LC authority tapes or
when they are manually verified by OSUL
staff.

Separate reports are generated for head-
ings that have verified and unverified
grandparents. For example, if no exact
match is found in LCS for the incoming
heading "Dogs—Breeding," the HCTL
program truncates the heading and looks
for "Dogs." If an exact match is found and
"Dogs" is verified on LCS, then "Dogs—
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Breeding" is said to have a verified grand-
parent in LCS. Headings with unverified
grandparents are more likely to contain er-

rors than those with verified ones.

In a limited number of cases, headings
with verified grandparents become verified
themselves without being reported for re-
view. OSUL staff identified 14 very general
subdivisions (e.g.,—Periodicals) that may
be added to virtually any heading. If a

heading consists of a verified grandparent
plus one of these subdivisions, it is automat-
ically verified without being reported.
While the HCTL program was written

primarily to control subject headings, it has
also been applied to personal name head-
ings to identify and, in some cases automat-
ically combine, two headings that are iden-
tical except for the lack of a death date in
one. The program looks at the verification
status of both headings and corrects one of
them or simply reports them, according to
specifications.
When the HCTL program was retro-

spectively applied, there were approxi-
mately 766,000 headings (including cross-

references) in the subject index. These
headings came from cataloging done by
OSUL on OCLC since 1972 and from cata-

log records of the State Library of Ohio,
Center for Research Libraries, and the U.S.
Government Printing Office that had been
added to LCS. Table 1 shows how many of
these headings were automatically cor-

rected and/or reported for review.
These figures show that 6 percent of the

headings in the LCS subject index in March
1988 were automatically corrected by the
HCTL program. An additional 7 percent
were reported as potential problems need-

ing review and manual correction. The sta-
tus of 18 percent of the headings on the file
changed from unverified to verified be-
cause the grandparent headings were veri-
fied.
On a weekly basis an average of 1,250

OCLC records are added to LCS, and the
HCTL program reports an approximate
average of 300 headings with verified

grandparent, 15 with unverified grandpar-
ent, and 125 headings with no grandparent
in the LCS subject index.
In their recent study of the compatibility

between LCSH and subject headings in the

catalog at the University ofMichigan, Frost
and Dede considered how easily conflicting
headings might be automatically con-

trolled and what types of corrections would
require human intervention. They con-

eluded that the LC Subject Authority File
(SAF) and automated authority control sys-
terns could effectively be used to control
main subject headings and topical and
chronological subdivisions but that geo-
graphic subdivisions posed more of a prob-
lem.
Frost and Dede suggested that lists of

free-floating subdivisions from the LC Sub-
ject Cataloging Manual: Subject Headings
might be added to the SAF and a "parts-

Table 1. HeadingsAutomatically Corrected and/
or Reported for Review
Automatic Corrections
Subdivision deleted 30,521
Subdivision replaced 8,398
Heading partially flipped 4,429

Reported headings
No grandparent* 21,354
Unverified grandparent 28,934
Verified grandparent 139,840
City flip 4,879

*These headings all have at least one subdivision.

matching" approach used to authorize
more headings than could be authorized by
the use of the SAF alone. 6 OSUL has used a

list approach and a parts-matching process
in a different way to accomplish a similar

purpose.
To summarize, HCTL has improved our

ability to correct outdated headings auto-

matically by providing us with a means of

globally updating subdivisions as well as

main headings. It also makes more exten-

sive use of the cross-references in LCS by
partially flipping headings when the

grandparent portion matches a reference.
It has improved our ability to identify prob-
lems by automatically grouping headings
according to their verification status and
relation to other LCS headings.
The HCTL program prevents many var-

iant headings from being added to LCS so

that fewer corrections have to be done
manually, and correct data is displayed to
the public right away. It helps OSUL make
the best use of limited human resources by
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grouping data with common characteris-
tics so that attention can be focused on the
areas where it is needed most. This type of
programming is particularly valuable
when OSUL does retrospective conversion

projects and processes cataloging
backlogs—activities that tend to reintro-

duce outdated, incorrect headings to the
file. The specifications of the HCTL pro-
gram can be modified as LC policy changes
and can greatly assist library staff in main-

taining the quality and currency of the LCS
database.
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SHAKESPEARE ON DISK
For the Personal Computer

Announcing an important tool for teaching, researching, and performing
Shakespeare: SHAKESPEARE ON DISK. The 20 best known plays are now

recorded on computer disk, including Hamlet, Macbeth, The Tempest, Richard
the Third, and Romeo and Juliet. They are presented on floppy disks (3V4 inch
or 5% inch) and are compatible with virtually any word processing system.

With SHAKESPEARE ON DISK you can use the power of your word processor to:

Perform analyses that previously were too

time-consuming
Scan entire plays for key words
Compare vocabulary and speeches among
several plays
Prepare tests

Prepare and print dramatic scripts with your
own changes and stage directions
Print copies of plays or of collections of
passages
Intersperse your own comments in Shake-
speare's text or—intersperse Shakespeare's
comments in your text.

shakespeare ON disk may be used with IBM PC, PC compatible, Apple, and Macintosh
computers. The text is in ASCII, a standard code which all the above-mentioned computers, and most

major word processing systems (WordPerfect, WordStar, Nota Bene, XyWrite, etc.), can read.

For complete information on ordering Shakespeare's 20 best known plays on computer diskette, write:

Shakespeare on disk
Hollow Road, P.O. Box 299j • Clinton Corners, New York 12514 • 914-266-5705
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Information Technology and Libraries welcomes manuscripts related to all aspects of
library and information technology. Some specific topics of interest are mentioned on the
masthead page. Feature articles, communications, letters to the editor, and news items are
all considered for inclusion in the journal. Feature articles are refereed; other items gener-
ally are not. All material is edited as necessary for clarity and length.

Manuscripts must be typewritten and the original submitted with one duplicate. Do not
use onion skin. All text must be double-spaced, includingfootnotes and references. Manu-
scripts should conform to The Chicago Manual of Style, 13th ed., rev. (Chicago: Univ. of
Chicago Pr., 1982). Illustrations should be prepared carefully as camera-ready copy,
neatly drawn in a professional manner on separate sheets of paper. Manuscript pages, bib-
liographic references, tables, and figures should all be numbered consecutively.

Feature Articles consist of original research, state-of-the-art reviews, or comprehensive
and in-depth analyses. An abstract of one hundred words or less should accompany the
article on a separate sheet. Headings should be used to identify major sections. Authors are
encouraged to relate their work to other research in the field and to the larger context of
economic, organizational, or management issues surrounding the development, imple-
mentation, and use of particular technologies.

Communications consist of brief research reports, technical findings, and application
notes. An abstract need not be included.

Letters to the Editor may offer corrections, clarifications, and additions to previously
published material, or may be independent expressions of opinion or fact related to cur-

rent matters of concern in the interest area of the journal. A letter commenting on an arti-
cle in the journal is shared with the author, and a response from the author may appear
with the letter.

News and Announcement items may announce publications, conferences, meetings,
products, services, or other items of note.

Book Reviews are assigned by the book review editor. Readers wishing to review books
for the journal are invited to contact the book review editor, indicating their special areas
of interest and expertise.

Names and addresses of the journal editors may be found in paragraph three on the
masthead page. In all correspondence please include your own name, institutional affilia-
tion, mailing address, and phone number.
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News and Announcements

Thomas W. Leonhardt
Named New ITAL Editor

The Library and Information Technol-
ogy Association (LITA), a division of ALA,
has announced that Thomas W. Leonhardt
has been named editor of its journal, Infor-
mation Technology and Libraries (ITAL),
beginning with the 1990 volume. For the
remainder of the 1989 volume, Leonhardt
will serve as editor-designate and work
with the current editor, William Gray Pot-
ter.

Leonhardt is dean of Libraries at the
University of the Pacific in Stockton, Cali-
fornia. Prior to his current position he was
assistant university librarian for Technical
Services at the University of Oregon and
earlier was head of Acquisitions at Duke
University. He has also held positions in the
libraries at Boise State and Stanford univer-
sities. He holds an M.L.S. from the Univer-

Thomas W. Leonhardt

sity of California at Berkeley.
Leonhardt has been on the ITAL Edito-

rial Board since 1985 and is a member of the
LITA Publications Committee. He is cur-

rently editor of the RTSD Newsletter, a

publication of the Resources and Technical
Services Division of ALA, and has held

many other appointments in that division.
Leonhardt's other editorial experience

includes service on the editorial boards of

Library Acquisitions: Practice and Theory
and Library Resources &■ Technical Ser-
vices. He is also editor of the Library and
Information Science Series published by
JAI Press and has published widely in the
areas of acquisitions and technical services
in such journals as The Serials Librarian
and Library Acquisitions: Practice and
Theory.
His address is University Libraries, Uni-

versity of the Pacific, Stockton, CA
95211.—WGP ■■

Rosary College Graduate School
Hosts National Institute on

Library Network Management
A national, week-long institute address-

ing the problems of library networks, con-
sortia, and utilities will be presented by the
Rosary College Graduate School of Library
and Information Science, River Forest, Illi-
nois, on May 15-19.
The institute, the first of its kind nation-

ally, will bring together key opinion leaders
in the library community who currently
hold, or who are likely to hold, advisory po-
sitions in the rapidly changing library net-

works field. Through seminars and elabo-
rate role-playing scenarios, participants
will identify, analyze, and—where
possible—predict the problems libraries
and networks will face in the next decade of
networks.
Faculty for the institute are William

Welsh, deputy director emeritus of the Li-
brary of Congress; Rowland Brown, re-
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cently retired president of Online Com-

puter Library Center; Richard Dougherty,
professor at the Graduate School of Library
Science and Information Studies at the Uni-
versity of Michigan and former director of
the University of Michigan Library; and
Pat Molholt, associate university librarian
at Rensselaer Polytechnic Institute and au-

thor of a recent study, "Library Network-
ing: The Interface of Ideas and Actions,"
commissioned by the Department of Edu-
cation.
Institute director is Michael Koenig,

dean of the Graduate School of Library and
Information Science at Rosary College.
Library networking, in both the techni-

cal and nontechnical sense, is at a cross-

roads. Resource sharing is in danger of los-
ing out to isolationism, said Koenig. Every
time librarians choose to purchase catalog-
ing data from vendors and load it into
stand-alone systems, the nation loses the
ability to share the item represented by
such records.
Experts in network management and

planning agree that libraries are moving
from traditional bibliographic networks to
broad information delivery and access sup-
port systems and from a national to a global
focus. Recause of this transition, library
professionals face major challenges in the

twenty-first century.
Funded by a grant from the U.S. Depart-

ment of Education, the institute is tuition-

free, with lodging and meals at Rosary Col-
lege provided from Sunday evening, May
14, through Friday afternoon, May 19.

Participation is limited to seventy-five li-

brary professionals with relevant network-
ing experience. The selection committee is
chaired by Reverly Lynch. All interested
professionals should submit an application
by April 1 to Dr. Reverly Lynch, University
Librarian, University of Illinois at Chi-

cago, Box 8198, Chicago, IL 60680.
For a free brochure, contact the Rosary

College Graduate School of Library and
Information Science at (312) 366-2490, ext.
302, or write: Library Network Manage-
ment Institute, Rosary College Graduate
School of Library and Information Science,
7900 W. Division St., River Forest, IL
60305. ■■

Ohio Announces Plans for
Statewide Library Information System
The State of Ohio and the Ohio Board of

Regents have appropriated $2.5 million as

the initial capital budget to begin the pro-
cess of implementing a statewide inte-
grated library and information system.
A statewide project is aimed at develop-

ing the Ohio Library Information System,
which will initially link the libraries of fif-
teen state-supported universities. The con-

cept of a library access system grew out of a
1987 Ohio Board of Regents' Library Study
Committee's recommendation that "the
State of Ohio implement as expeditiously as

possible a statewide electronic catalog sys-
tern." The proposed system, currently re-

ferred to as OLIS, is intended to increase
the research effectiveness and productivity
of faculty and students at Ohio's colleges
and universities. OLIS will integrate tradi-
tional catalog and circulation functions for
university libraries, incorporate a

document-delivery service, and serve as a

multidimensional information system that
provides shared access to a wide range of
databases and other informational sources
well beyond those found in a card catalog.
To further demonstrate the importance

of OLIS to the Ohio Board of Regents, Wil-
liam Coulter, chancellor, has recently in-

corporated OLIS into the regents' selective
excellence initiatives—a series of interre-
lated challenge programs that has already
garnered considerable national recogni-
tion.
Two directors have been appointed for

the OLIS project, and inquiries should be
directed to them: Greg Byerly, Director of
Library Systems for OLAS, Head of Sys-
terns, Kent State University Libraries,
Kent, OH 44242, (216) 672-2962; J. Carroll
Notestine, Director of Computer Systems,
OLAS, 759 Drummond Court, Columbus,
OH 43214, (614) 395-1551 or 451-3783. ■■

Paris Award Gives CLSI Two Largest
City Library Automation Projects
CLSI has announced that its office in

Paris, France, has been selected to auto-

mate Le Reseau des Bibliotheques de la
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Ville de Paris (RBVP). This five-million-
dollar agreement represents the largest city
library automation project in Europe and is
the second largest automation contract for
CLSI.
With the Paris award, CLSI holds the

two largest city library automation projects
in the world. The automation of the New
York City/Brooklyn Public Library, which
CLSI began in 1986, is the largest city con-
tract in the library and information indus-
try.
The RBVP consists of forty-nine general

public libraries and five special libraries,
with 3.2 million volumes and an annual cir-
culation of seven million. The Technical
Services Center manages all orders for all
the libraries, including receiving, catalog-
ing, and circulation, and annually proc-
esses 300,000 documents.
Current implementation plans call for

placement of fifty terminals by August
1989 to demonstrate the City of Paris' auto-
mation system during the International
Federation of Library Associations meeting
in Paris. CLSI will install Sequent's Sym-
metry 81 Parallel Processor, 5 Altos Series
2000 superminicomputers, and more than
500 terminals, of which 200 will be for CL-
CAT, CLSI's online public access termi-
nal. ■■

120 NOTIS Installations

NOTIS Systems, Inc., has set another rec-
ord: NOTIS Systems, Inc., has a total of 120
customers, after installing 30 library man-

agement systems in 1988 and 34 in 1987.
NOTIS installations now include many

of the major academic research libraries in
the United States. Its management soft-
ware is also the basis for two statewide li-
brary networks and the choice of corpo-
rate, special, and public libraries
throughout North and South America.
NOTIS library management software is

now in release 4.5. A new product, GTO
(Generic Transfer and Overlay), was re-

cently made available to customers. It per-
mits the online transfer of RLIN, OCLC,
and UTLAS bibliographic and authority
records into the local NOTIS database. Ac-
cess to locally mounted external databases
through the interface of the NOTIS online

public access catalog will be available in
1989.

Walter Stine Receives
1988 LITA/CLSI Scholarship
Walter D. Stine has been awarded the

1988 LITA/CLSI Scholarship, a cash
award of $1,500 made to a beginning stu-
dent at the master's level in an ALA-
accredited program in library and informa-

tion science with emphasis on library
automation. The LITA/CLSI scholarship
is supported by a contribution from CLSI,
Inc., Newtonville, Massachusetts, and is
administered by the LITA Education Com-
mittee.
Stine, currently enrolled in the School of

Information and Library Science at the
University of North Carolina at Chapel
Hill, received his B.A. from the University
of California at Santa Cruz, where he ma-

jored in history and religious studies. He
worked for eight years as a paraprofessional
in public and academic libraries. As a cata-

loger at the Southern Oregon State College
Library, he received experience with a bib-
liographic utility and participated in auto-

mating the student payroll and printed seri-
als list.

As Stine explains his view of the role of li-
brary automation: "My interest in automa-
tion goes back to some of my first work ex-

periences in libraries. What inspired me

then and continues to now is the role of the
library in supplying the information needs
of people of all backgrounds and many lev-
els of sophistication. Library automation is
the logical extension in our mission to sup-
ply these needs more accurately and effi-
ciently."
Stine clearly fulfills the LITA/CLSI

Scholarship requirements of academic ex-

cellence, leadership, and evidence of a

commitment to a career. For further infor-
mation, write or call LITA, 50 E. Huron
St., Chicago, IL 60611-2729; (312) 944-
6780. ■■

PBS Announces UNIX Version of Pro-Cite

Personal Bibliographic Software, Inc.
(PBS), has announced the development of a
UNIX version of Pro-Cite, its bibliographic
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database management program. The
UNIX version will initially run on Sun
workstations.
Pro-Cite is designed for organizing and

formatting bibliographic information. Us-
ers can create personal databases by enter-
ing information into twenty different work
forms, ranging from those for journals and
books to conference procedings and art

works, or create work forms of their own.
Records can also be transferred automati-

cally into Pro-Cite from online database
searches using PBS Biblio-Links or im-

ported from other database programs.
Once in Pro-Cite, records can be searched,
sorted, indexed, and formatted automati-

cally in any punctuation style. With Pro-
Cite, users can create accurate, attractive,
correctly formatted bibliographies with no

knowledge of the rules of the format itself.
Other PBS products for IBM personal

computers and compatibles include Pro-
Search, a specialized front-end search aid
program for easy searching of BRS and Dia-
log online database services, and Biblio-
Links, reformatting programs that transfer
records downloaded from online database
systems directly into a Pro-Cite database.
Biblio-Links are available for BRS, Dialog,
MEDLARS, USMARC, STN, OCLC,
NOTIS, and RLIN. Pro-Cite and Biblio-
Links to BRS, Dialog, and MEDLARS are

also available for the Macintosh. ■ ■

HARLiC CD-ROM
Union Catalog
The Houston Area Research Library

Consortium (HARLiC) will use a $100,000
HEA Title II-D grant from the Department
of Education to develop a CD-ROM cata-

log of the consortium's combined collec-
tions of books, journals, and other materi-
als. Marcive, Inc., San Antonio, will
produce the catalog. The implementation
of a union catalog will enable the HARLiC
libraries to provide access to more than nine
million items and to share these resources

more effectively through improved interli-
brary loan and coordinated collection de-

velopment activities. The catalog will con-
tain approximately 2.1 million biblio-

graphic records on multiple CD-ROMs. It

is anticipated that the catalogwill be deliv-
ered and installed shortly before the begin-
ning of the 1989 fall semester.
The following libraries are HARLiC

members: Houston Academy of Medicine-
Texas Medical Center, Houston Public,
Prairie View A & M University, Rice Uni-
versity, Texas A & M University, Texas
Southern University, University of Hous-
ton, and University of Texas Medical
Branch at Galveston. All of these libraries,
except Rice, will contribute their records to
the CD-ROM union catalog project. ■ ■

University of Michigan
Conversion Project
The University of Michigan Library and

Utlas International signed agreements in

May 1988 for the retrospective conversion
of approximately 1,200,000 titles to

machine-readable format over an eighteen-
month period. SAZTEC is participating in
the project as a subcontractor to Utlas to
handle all document preparation, micro-
filming, search key creation, and original
record creation in the massive conversion
effort.
The project has been funded by a $1.4

million grant to the university from the W.
K. Kellogg Foundation, with the university
matching funds providing support. In ad-
dition to mainstream research collections,
library records will be converted for trans-
literated versions of many nonwestern lan-

guage materials, including Chinese, Japa-
nese, and Korean titles. Some special
collections are planned for conversion,
though non-book materials and musical
scores have been excluded from this proj-
ect.
Under the terms of the agreement, Utlas

and SAZTEC will provide complete retro-
spective conversion services. The library's
shelflist cards have been microfilmed on

site for use in the conversion process, assur-

ing the security of the original cards. Search
keys, with specific local data elements
added, are being prepared by SAZTEC for

matching against the Utlas database. After
the search is carried out by Utlas, SAZTEC
will provide original entry services for any
record unmatched in the Utlas search. All
records will undergo authority control be-
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fore loading to the library's system.
The records will be delivered to the li-

brary in bimonthly shipments of 200,000
records, joining 900,000 records already in
the local NOTIS system. By 1990 research-
ers at the University of Michigan will be
able to locate records for nearly 100 percent
of the library's collections acquired and
cataloged over the course of more than 150

years. ■■

Michigan State University Signs with
Blackwell for Authority Control

Michigan State University Libraries has
signed a contract with Blackwell North
America for application of authority con-

trol to Michigan State's present MARC file
of approximately 830,000 records. As part
of Michigan State's ongoing retrospective
conversion project, an additional 490,000
records will be processed through Black-
well authority control. Blackwell will de-
liver the library's initial edited biblio-
graphic file in March 1989, whereupon it
will be loaded into the library's NOTIS sys-
tern. Subsequent edited recon records will
be sent to the library periodically, with
completion of authority control on all rec-
ords by September 1989.
Blackwell specializes in the supply of

North American books and bibliographic
support services worldwide. Its service pro-
vides Library of Congress authority control
for names, series, uniform titles, and sub-
ject in MARC records. In addition, library-
specific LC authority files are provided for
use as cross-references in online cata-

logs. ■■

Carlyle Systems
Moving to UNIX

Carlyle Systems, Inc., has announced
plans to offer a UNIX-based version of its li-
brary automation systems. The migration
will enable Carlyle to take advantage of the
ongoing research and development efforts
of commercial UNIX system suppliers and
of the numerous software products and
software tools available on UNIX.
The Carlyle system utilizes a multiple

processor, distributed architecture with a

special purpose bibliographic database
server. The new design places UNIX at the
heart of the system, running the processors
that handle transaction functions, such as

circulation, acquisitions, and serials con-

trol. Under UNIX, these processors will
support a larger number of simultaneous
users, will adhere to open systems intercon-
nection (OSI) standards, and will include
optional drivers to CD-ROM products and
external dial-up database services. They
will also support a wide range of commer-
cially available UNIX-based products in-

eluding report writers and electronic mail
systems. ■■

Faxnet Brings Rural Montana
into Information Mainstream

A permanent, statewide facsimile net-
work is being used by residents of Montana
to quickly communicate information to

and from bases of financial and political
power such as New York; Washington,
D.C.; and Chicago. The facsimile net-

work, available in more than twenty-five
Montana public, law, education, and gov-
ernment libraries, was conceived as a pilot
program by librarians in Montana's state
law library in 1986.
During the pilot, funded by a trust, some

facsimile machines were placed at specific
library sites, while others were rotated
among municipal libraries and state agen-
cies. Fax machines were also rotated
among select legal, legislative, and medical
organizations for periods of four to six
months. By temporarily placing the ma-

chines in these organizations, the libraries
believed they could reach a large number of
Montana residents, teaching them how to

use facsimile technology to benefit them in
their professional, educational, and social
interests.

Among the varied applications per-
formed with the fax machine, they were

used by Montana legislators to transmit tes-
timony to their congressional delegation in
Washington, D.C.; legal offices obtained
research information; and health organiza-
tions received documents from major re-

search libraries. The Department of Agri-
culture used the network extensively to

communicate with Japan to market Mon-
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tana beef in that country. The pilot was
deemed a success by the state's residents
and became permanent in October 1988.
"People who have never been to the li-

brary come here to use the fax machine—
county administrators, local government
officials, physicians, private consultants,
lobbyists, lawyers, insurance representa-
tives," says Linda Brander, Faxnet project
director. ■ ■

Colorado Libraries Begin
Phase Two of IRVING Project
Four libraries using Dynix systems in

Colorado have been granted $65,000 in
LSCA funds to complete the online connec-
tion to the IRVING Library Network.
Phase one of this project, which began in

1987, used $50,625 in LSCA funds to de-
velop software for making this interconnec-
tion possible. Phase two funding will pro-
vide the actual hardware and telecommu-
nications equipment to bring the project to
completion. These four (Adams County
Public Library, Douglas County Public Li-
brary, Englewood Public Library, and the
University of Southern Colorado Library)
are working with IRVING and Minicom-
puter Systems, Inc., the Boulder company
that developed the original IRVING com-

munications software, on the project. Once
phase two is complete, the IRVING Li-

brary Network will allow for transparent
communications between five different
vendor systems (Dynix, CLSI, Eyring,
CARL, and Pueblo) and will provide all us-
ers with copy status, network statistics, and
interlibrary loan capability to the more

than 5,000,000 items in the combined sys-
terns. The Dynix-IRVING grant project is

administered by the Colorado State Li-
brary.

Carlyle Offers Online Services

Access to more than 900 online databases
is now available from Carlyle Systems, Inc.
Carlyle has signed an agreement with Tele-
base Systems, Inc., to offer its EasyNet ser-
vice to libraries under the name Carlylenet.
Carlylenet is a gateway to thirteen host

systems, including Dialog, BRS, Orbit,
Newsnet, Wilsonline, ADP Network Ser-
vices, Data-Star, DataTimes, G. Cam Ser-
veur, Pergamon Financial Data Services,
Profile Information, Questel, and Vu/
Text. It serves as an intermediary between
the user and the host system, translating the
user's search statement into the language
the host system understands. Carlylenet
provides both the ease of menu searching
for end users and the power of command
searching for online professionals.
Libraries can subscribe to the Carlylenet

service in several different ways:
Dial-in Service. Existing hardware and

software can be used, and the library pays
for service on a usage basis.
Answer Machine Service. Libraries can

install the Answer Machine, a key-
board/CRT/modem unit housed in a Bro-
dart study carrel and intended for heavy
public use.

Direct Connect Service. Libraries with
online book catalogs will be able to offer

Carlylenet to users through online catalog
terminals. The opening screen will give us-

ers the option to search either books or arti-
cles. When they select books, the system
searches the library's own in-house catalog;
for articles, the system searches Car-

lylenet. ■■
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Recent Publications

Book Reviews

End-User Searching: Services and Providers.
Ed. by Martin Kesselman and Sarah B.
Watstein. Chicago: American Library
Assn., 1988. 230p. paper, $26 (ISBN 0-

8389-0488-2).
For many academic and public libraries,

end-user searching is a return to their usual

way of doing business: self-service access to

information. Until recently, the complexity
and expense of time-sharing systems re-

quired librarians to conduct searches on be-
half of their clients. Today, menu-driven
systems, proliferation of personal com-
puters, after-hours price reductions, and
availability of laser disks have all combined
to make self-service access to machine-
readable data in the library possible and at-
tractive.

Despite the great interest in the topic in
the past few years, End-User Searching:
Services and Providers is the first book to

deal with the subject from the perspective
of librarians. The editors have brought to-
gether writings that emphasize practical is-
sues: starting a service, training end-users,
and choosing appropriate systems and
databases. They include extensive anno-

tated lists of articles, books, and journals
for end-users, and a directory of online

products and services as well. More than
half the book is devoted to describing sys-
terns and databases and because this topic is
approached by vendor (BRS, Dialog,
Wilson); by subject (business and science);
and by format (laser disk), there is some

overlap of information. The redundancy is

probably useful for the reader who is unfa-
miliar with the subject, however.
Ida Lowe's chapter on starting an end-

user service offers practical advice on issues
that must be resolved beforehand. She is a

strong advocate of using questionnaires and
surveys to determine the level of interest
and potential demand for the service. An

other approach, not mentioned in the

chapter, is to offer the service on a trial ba-
sis and see what the response is. When Tele-
base Systems (Easynet) wanted to deter-
mine the potential use of its Answer
Machine in the academic market, the com-
pany did not ask students and faculty what
their use would be but simply set up termi-
nals in libraries and offered free searching
for a month. From this sample the volume
and pattern of use could be estimated. Li-
braries can imitate this approach. For ex-
ample, laser disk producers will often per-
mit libraries to test their products for a few
weeks before requiring a commitment to

buy.
End-User Searching is a useful handbook

for librarians who are starting a service
with little experience in online searching,
but it is of limited interest to those who are

operating end-user services or are experi-
enced searchers. For the experienced, the
work would have more appeal if it con-
tained chapters on some of the topics I have
listed below:
• Nontraditional databases and systems.

The systems described in End-User Search-
ing are, for the most part, widely available
and familiar. I would have liked a discus-
sion of databases and systems that are not

library standards. In the area of business,
for example, databases such as Compustat
and systems such as ADP are most useful
and generally ignored by library literature.
• The future of end-user searching. For

example, although BRS Onsite is men-

tioned briefly in the book, there is no dis-
cussion of the potential for remote access to

the library's time-sharing systems. Remote
access brings with it a new set of problems
and opportunities as the bulk of searching
shifts outside the physical library. Gate-

ways that allow the user remote access to

the library's systems must be installed.
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• Choosing among alternative technolo-
gies. With databases available on-disk, on-
line, and on-site, how do we make appro-
priate choices concerning the format of
machine-readable data?
Perhaps the editors will include these

topics in their next volume.—Michael
Halperin, Lippincott Library, Wharton
School, University of Pennsylvania, Phila-
delphia. ■■

Webb, T. D. The In-House Option: Profes-
sional Issues of Library Automation. Li-
brary and Information Sciences Text Se-
ries, no.l. New York and London:
Haworth, 1987. 166p. $34.95 (ISBN 0-

86656-617-1).
TerryWebb studies the effect of automa-

tion on the library profession and the pro-
fession's response. The issue of host com-
puter location serves as the vehicle for the
central focus of the book.
He addresses the failure of the librarian

to respond and interact with new technol-
ogy. He feels this is the basis of the problem:
that by surrendering knowledge of automa-
tion to non-librarians, the professional sur-
renders both control and authority over li-
braries.
To overcome this, librarians need to im-

prove computer skills. Webb argues that
traditionally, librarians have come from
non-scientific backgrounds and, as such,
have had little automation experience.
They have exhibited responses ranging
from technophobic avoidance to supersti-
tious, counterproductive technophilia.
Furthermore, computer education avail-
able to librarians has been inadequate. For
example, he identifies two types of educa-
tion: microcomputer operations, knowl-
edge of which is useful for office manage-
ment but not for mini and mainframe
operation; and automation applications,
which covers broad generalizations and is
useful for management decision-making.
Programming, systems design, and file
structures are unfamiliar concepts to li-
brarians. These are precisely the skills nec-

essary to run even simple turnkey systems
bought as packages from vendors.
Before discussing the case studies, Webb

reviews the three major types of computers

(micro, mini and mainframes) and their ca-
pabilities. The training and skill necessary
to efficiently operate each of these types
varies, and because hardware and software
vendors offer limited training, it is up to the
purchasing librarian to understand the na-

ture of the tool bought.
Ultimately, the location of the computer

decides the degree of authority library ad-
ministrators will have. In-house (within
the library) location ensures library admin-
istration autonomy. A remote location
(outside the library, but not necessarily
outside the institution) suggests a potential
loss of authority. This can be avoided,
Webb argues, by effective communication
and even cross-training of librarians and
computer experts. Webb's message is clear:
install in-house and assure control and au-

tonomy; locate outside and risk losing con-
trol. The choice therefore ought to be clear
to any library administrator. But is it? The
argument is uncomfortably seductive. The
real issue is the need to educate the profes-
sion to use the new tools available to it.
Webb uses two illustrative case studies.

The first, the Phoenix Public Library, chose
a remote location to handle 1.5 million rec-

ords. Implementation and maintenance

operations, although difficult, were not

unusual. What was unusual was the utter

lack of communication between librarians
and computer experts within the city's MIS
department. Ultimately, the library was

administratively swallowed by the Parks
and Recreation Department. Remote loca-
tion of computer resources, in this case,
shattered what was perhaps an already ten-
uous administrative authority.
The Joseph F. Smith Library, on the

other hand, located in-house and retained
its autonomy despite the usual installation
and operational horror stories. Admittedly,
the collection was only one-tenth the size of
the Phoenix Public Library, and the staff
and resources available to the library were
"automation friendly." Nonetheless, li-
brary administrators were able to retain

authority at the cost of library space and in-
creased staffing responsibility.
The case studies are allegorical. In either

case, if administrative support had been
weak and resources (budgetary and trained
personnel) poor, the outcome would have
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been equally disasterous. The moral of both
stories therefore is that in order to ensure a

library's continued success, the library
must have a clear and cohesive manage-
ment as well as access to resources and
trained staff.

Although Webb's point is perceptive, his
arguments are sometimes faulty in his final

analysis. For example, he is critical of the
trend by vendors to develop ever-increasing
levels of sophistication in response to mar-

ket demand, but he maintains that librari-
ans are "probably" satisfied, albeit over-
whelmed by sophisticated systems.
Nonetheless, he argues, the need to tailor

systems to meet local needs precludes in-
house hybridization of vendor packages.
He is even more critical of vendors for not

offering enough training and support, yet
the question remains: Is this really the re-

sponsibility of a contracted supplier? He
writes that in an ideal world the automated
system would be geared to the literacy level
of the staff. But increasing sophistication of
automation technology demands a positive
response from the library profession. He

emphasizes that only through the enhance-
ment of computer expertise within the pro-
fession can it hope to retain traditional ad-
ministrative responsibility.—Mary Hem-

mings, Health Sciences Library, McGill
University, Montreal, Canada. ■■

Intellectual Property Rights in an Electronic
Age: Proceedings of the Library of Con-
gress Network Advisory Committee Meet-

ingApril 22-24,1987. Network Planning
Paper, no. 16. Washington, D.C.: Net-
work Development and MARC Stan-
dards Office, LC, 1987. 66p. paper,
$7.50 (ISBN 0-8444-0592-2).
Intellectual property rights are among

the formidable issues of the information
field. Existing law is severely challenged by
rapidly evolving development and use of
newer technologies for the creation, compi-
lation, production, storage, display, and
performance of works. With as many views
as players in the field, perhaps more as

some players have more than a single role,
and as resolution of the issues has far-
reaching economic, educational, and social
consequences, this publication is most wel

come for the clarity of the papers and for

setting the stage for further discussion. It is
an excellent overview of several key issues
and positions, often provided with feeling
and humor. Intellectual Property Rights in
an Electronic Age is the sixteenth in a laud-
able series of documents focused on

network-related issues.
Consideration is given first to the April

1986 report from the Office of Technology
Assessment on Intellectual Property Rights
in an Age of Electronics and Information.
D. Linda Garcia, project director of the
OTA study, provides background on its

conception and structure, and on the pro-
cesses employed by the study for obtaining
wide and diverging input. The history and
purpose of copyright and its relation to

printing technology is briefly traced and
then contrasted with the burdens that digi-
tal technologies place on current copyright
law—problems of identification of author-
ship, of infringements and of rights of en-
forcement, of the integrity of a work, of de-
rivative use and private use. Distinctions in

copyright and patent law separating works
of authorship from processes or works of in-
vention are blurred with functional works
such as software. The OTA study calls at-

tention to the long-term nature of the prob-
lems, to the need for significant changes in
the construct of the intellectual property
system. Piecemeal fixes are not likely to last
beyond the short-term. Garcia notes that
this "was not a popular message to the Con-
gress."
Robert Kost, then the legal analyst for

the OTA study, in a witty paper titled "The
End of Copyright," concisely discusses in-
formation as property and the notion of

copyright in relation to three historical pe-
riods of technology. These are the ages of
static media (printing) and the control of

copies, the age of dynamic media (film,
TV) and the control of use of a work, and
now the age of digital media. The digital
information era poses practical questions of
transaction costs or costs of enforcement
and permissions, as well as theoretical
questions about what is owned or con-

trolled and about differentiating among
works of function, fact, and art. If copy-
right is to be preserved in the digital era, he
anticipates continuing development of case
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law regarding infringing conduct, and such
technological stopgaps as disabling signals,
as well as compulsory licensing and collec-
tion agencies.
Ralph Oman, register of copyrights, in

"The Copyright Law: Can It Wrap Itself
Around the New Technologies?" discusses
the intent of Congress in passing the 1976

Copyright Act. He suggests that some truth
exists in each of these statements: the 1976
law is not technology-independent; the law
is technology-independent but courts have
been reluctant to apply it expansively to
new technology; and it is impossible to en-

act a truly technology-independent copy-
right law.
W. David Laird's pragmatic presenta-

tion partly is on copyright of bibliographic
databases. He also suggests that a social
theory concept of distributive justice rooted
in fairness be applied to the distribution of
intellectual property rights. If distributive
justice cannot embrace print and non-print
works in a law satisfactory to most stake-
holders, he concludes that copyright law
should be limited to print works and that
contract law or regulation should protect
other forms.
John Hearty and Barbara Polansky cover

contracts and licenses in "ACS Chemical
Journals Online: Is It Being Downloaded,
Do We Care?" Both affirm occurrence of
legal and illegal downloading with tales of
how copyright violations come to light.
Both care, but with differing priorities.
Hearty presents the marketing perspective
and suggests that unless violations involve
reselling, then minor violations are less im-
portant than customer use of the product.
Polansky, as a copyright administrator,
takes a much stronger stand in addressing
tensions between user needs and owner

rights. She suggests that users want clearer
guidelines about what is permissable, that
contractual terms must be communicated
to users, and that copyright law needs

amending, not scrapping.
Although text is lacking for two other

presentations by legal counsel to a House

Judiciary Subcommittee and by an Infor-
mation Industry Association representa-
tive, a nice introduction to the proceedings
prepared by Carol Henderson briefly pro-
vides the gist of their remarks as well as that

of audience discussion. As several of the pa-
pers mention transaction costs, the inter-
ested reader is referred to a recent, excel-
lent overview by Roger A. McCain, "Infor-
mation as Property and as a Public Good:
Perspectives form the Economic Theory of
Property Rights," Library Quarterly, v.58,
no.3, July 1988, p.265-82.
A second NAC program meeting on in-

tellectual property rights in a network con-
text was held in March 1988 and its pro-
ceedings are forthcoming as number 17 in
the LC Network Planning Paper series; a

detailed summary appears in Library of
Congress Information Bulletin 47, no.32
(Aug. 8,1988), p.326-28.—AlanR. Benen-
feld, Northeastern University, Boston. ■■

The Linked Systems Project: A Networking
Toolfor Libraries. Ed. by Judith G. Fenly
and Beacher Wiggins. OCLC Library,
Information, and Computer Science Se-
ries, no.6. Dublin, Ohio: OCLC, 1988.

138p. paper, $13.50 (ISBN 1-55653-039-

0).
For several years the participants in the

Linked Systems Project, the Library of

Congress, the Research Libraries Group,
and OCLC Online Computer Library Cen-
ter (and from time to time the Western Li-

brary Network, which is not represented in
this work) talked to any group that sat still

long enough to listen to their vision of a bib-
liographic world in which the large biblio-
graphic databases worked together in a

functionally integrated fashion. This slim

monograph, with some additions, is a col-
lection of papers originally prepared for the
San Francisco ALA meeting in 1987 and as

such represents a status report of the Linked
Systems Project.
Unfortunately, the proclivity to talk to

anyone who would listen led to a failure to

identify a target audience for the book.

Consequently, it is a mix of introductory
material useful for the LSP novice imple-
menter, the middle manager, and the li-

brary administrator. While the two latter

categories might well be served by a single
monograph, trying to satisfy the technician
as well leads to a hodge-podge product. It
would have been better to invest more time
and effort to produce a detailed presenta-
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tion of the project for technical people and
a similarly detailed, but very different pre-
sentation for potential users and managers
of linked systems.
The editors had their hands full, given

the politics of the institutions involved and
the uneven nature of the contributions. It
would have taken a far heavier editorial
hand to produce a smooth-flowing book.
Clearly, it is a collection of individual

pieces, replete with repeated introductory
information. The material by Sally McCal-
lum and Linda Arret (Overview and Infor-
mation Retrieval) is characteristically
sound and well organized. David Bishop
provides the sort of balanced discussion of
the cost aspects of the project which all ad-
ministrators will appreciate and applaud.
Ray Denenberg's contribution on the pro-
tocols themselves, while a tough assign-
ment to explicate, will be appreciated more
by those immersed in the nuances of tele-
communication protocols and familiar
with the eleven new acronyms introduced
in this chapter. Joe Matthews' contribution
on the interest of the vendor community is
one of the more hopeful future aspects of
the LSP project that receives short shrift in
the all-too-brief contribution on the future
uses of the LSP link.

Readers will need some understanding of
the national bibliographic scene, basic tele-
communication strategies and concepts,
and a notion of bibliographic system capa-
bilities and the differences between the
OCLC, RLIN, and the Library of Congress
processing systems. This level of sophistica-
tion is assumed, and library and telecom-
munication jargon is rampant.
While the preface describes the work as

"meant to be a full treatment of LSP," it is
little more than a status report. There is
minimal recognition of the financial sup-
port roots of the project. The Council on
Library Resources and its Bibliographic
Service Development Program are identi-
fied as "contributing to the increased net-

working activity at this time." CLR was

one of the prime movers in very troubled
waters when the project began, encourag-
ing cooperation, cajoling reluctant institu-
tions to stay involved, and ultimately in-

vesting well over a million dollars and
thousands of staff hours in the series of proj

ects that became LSP. No mention is made
of the CLR-funded Battelle study of the al-
ternatives and strategies for linking. One
would expect that institutions with any
prospect for future support from a faithful
and supportive organization would recog-
nize past roles. Recognition of the council's
involvement is sparse: "Funding for the

project was provided by CLR." CLR's con-
tributions, its tenacity, its consistency, its
integrative and encouraging support of the
project deserve recognition, even in a status

report of the project. How soon we forget or
choose to ignore.
The editors chose to use a detailed table

of contents as opposed to an index. This re-
viewer, familiar with LSP, could find his

way around the book, but still would have

preferred a good index. Tables of content
do not replace good indexes, though they do
supplement them.

As a status report on LSP both from a

technical and management point of view,
the book succeeds. It is not a history of
where the project has been nor of its roots.
Neither is it terribly predictive, except for
implementations now in planning stages,
of future uses of the link. If you know noth-

ing about the LSP project and the proto-
cols, you will come away from this book

knowing more than when you picked it up.
As a final note, Hooray for OCLC for

holding the price to a reasonable level.—C.
Lee Jones, Mid-Atlantic Preservation Ser-

vice, Bethlehem, Pennsylvania. ■■

Other Recent Receipts
Listed here are books and other publico-
tions received for review that are ofpoten-
tial interest to LITA members. Some of
these materials may be reviewed in later is-
sues of ITAL.

Advances in Library Automation and
Networking: A Research Annual. Ed. by
Joe A. Hewitt. Advances in Library Auto-
mation and Networking, v.l. Greenwich,
Conn., and London: JAI, 1987. 232p. indi-
viduals, $28.25; institutions, $56.50 (ISBN
0-89232-385-X).
Bodian, Nat G. Bodian's Publishing

Desk Reference: A Comprehensive Dictio-
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nary of Practices and Techniques for Book
and Journal Marketing and Bookselling.
Phoenix, Ariz., and New York: Oryx, 1988.
439p. $49 (ISBN 0-89774-454-3).
Buckland, Michael K. Library Services

in Theory and Context. 2d ed. Oxford and
New York: Pergamon, 1988. 251p. paper,
$45 (ISBN 0-08-035754-7).
Burger, Ralf. Computer Viruses: A

High-Tech Disease. Grand Rapids, Mich.:
Abacus, 1988. 282p. paper, $18.95 (ISBN
1-55755-043-3).
CD-ROM Applications and Markets.

Ed. by Judith Paris Roth. Westport,
Conn., and London: Meckler, 1988. 147p.
$34.50 (ISBN 0-88736-332-6).
CD-ROMs in Print 1988-1989: An Inter-

national Guide. Ed. by Jean-Paul Emard.
Westport, Conn., and London: Meckler,
1988. 164p. paper, $37.50 (ISBN 0-88736-

274-5).
Chan, Lois Mai, and Richard Pollard.

Thesauri Used in Online Databases: An An-
alytical Guide. New York: Greenwood,
1988. 268p. $45 (ISBN 0-313-25788-4).
Computer-Readable Databases. 5th ed.

Ed. by Kathleen Young Marcaccio and
Janice A. DeMaggio. Detroit, Mich.: Gale,
1989. l,188p. paper, $160 (ISBN 0-8103-

2775-9).
Connecting with Technology 1988: Mi-

crocomputers in Libraries. Ed. by Nancy
Melin Nelson. Westport, Conn., and Lon-
don: Meckler, 1988. 85p. $29.50 (ISBN 0-

88736-330-X).
Corbin, John. Implementing the Auto-

mated Library System. Phoenix, Ariz.:
Oryx, 1988. 153p. $30 (ISBN 0-89774-455-
1).
Davis, Charles H., Gerald W. Lundeen,

and Debora Shaw. Pascal Programming
for Libraries: Illustrative Examples for In-
formation Specialists. Contributions in Li-
brarianship and Information Science,
no.60. New York: Greenwood, 1988. 109p.
$25 (ISBN 0-313-25259-9).
Desmarais, Norman. The Librarian's

CD-ROM Handbook. Westport, Conn.:
Meckler, 1989. 174p. $35 (ISBN 0-88736-

331-8).
Eaton, Nancy L., Linda Brew Me-

Donald, and Mara R. Saule. CD-ROM and
Other Optical Information Systems: Im-
plementation Issues for Libraries. Phoenix,

Ariz.: Oyrx, 1989. 153p. paper, $29.50
(ISBN 0-89774-448-9).
Elshami, Ahmed M. CD-ROM: An An-

notated Bibliography. Englewood, Colo.:
Libraries Unlimited, 1988. 138p. paper,
$24.50 (ISBN 0-87287-702-7).
Expert Systems: Concepts and Applica-

tions. Ed. by Charles Fenly and Howard
Harris. Advances in Library Information

Technology, no.l. Washington, D.C.: LC
Cataloging Distribution Service, 1988.

37p. paper, $15 (ISBN 0-8444-0611-2).
Fensterer, Richard. Essential Guide to

Apple Computers in Libraries: Communi-
cations andNetworking. Essential Guide to
Apple Computers in Libraries, v.3. West-

port, Conn.: Meckler, 1988. 219p. spiral-
bound, $24.95 (ISBN 0-88736-076-9).
Hunter, Beverly, and Erica K. Lodish.

Online Searching in the Curriculum: A

Teaching Guide for Library/Media Spe-
cialists and Teachers. Santa Barbara,
Calif., and Oxford: ABC-CLIO, 1989.

219p. spiralbound, $28.50 (ISBN 0-87436-

516-3).
Information Horizons: The Long-Term

Social Implications of New Information
Technologies. Ed. by Ian Miles and others.
Aldershot, Eng., and Brookfield, Vt.:
Edward Elgar, 1988. 303p. $42.75 (ISBN
1-85278-041-X).
Informetrics 87/88: Select Proceedings of

the First International Conference on Bib-
liometrics and Theoretical Aspects of Infor-
motion Retrieval, Diepenbeek, Belgium,
25-28 August 1987. Ed. by Leo Egghe and
Ronald Rousseau. Amsterdam and New
York: Elsevier, 1988. 329p. $92 (ISBN 0-

444-70425-6).
Library and Information Science in

China: An Annotated Bibliography.
Comp. by Karen T. Wei. Bibliographies
and Indexes in Library and Information

Science, no.3. New York: Greenwood,
1988. 273p. $39.95 (ISBN 0-313-25548-2).
McCue, Janice Helen. Online Searching

in Public Libraries: A Comparative Study
ofPerformance. Metuchen, N.J., and Lon-
don: Scarecrow, 1988. 272p. (ISBN 0-

81808-2171-0).
Markey, Karen, and Diane Vizine-

Goetz. Characteristics of Subject Authority
Records in the Machine-Readable Library
of Congress Subject Headings. Research
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Report Series. Dublin, Ohio: OCLC, 1988.
spiralbound, 164p. $14.75.
Olson, Nancy. A Manual of AACR2 Ex-

amples for Microcomputer Software with
MARC Tagging and Coding. 3d ed. Lake

Crystal, Minn.: Soldier Creek, 1988. 75p.
spiralbound, $17.50 (ISBN 0-936996-34-

X).
Planning in OCLC Member Libraries.

Ed. by M. E. L. Jacob. OCLC Library, In-
formation, and Computer Science Series,
no.9. Dublin, Ohio: OCLC, 1988. 133p.
paper, $16.50 (ISBN 1-55653-051-X).
Saffady, William. Optical Disks vs. Mi-

crographics As Document Storage and Re-
trieval Technologies. Westport, Conn.,
and London: Meckler, 1988. 106p. paper,
$27.50 (ISBN 0-88736-345-8).
Samuels, Alan R. Essential Guide to the

Library IBM PC: Shareware for Library
Applications. Essential Guide to the Li-

brary IBM PC, v. 10. Westport, Conn.:
Meckler, 1988. 234p. spiralbound, $24.95
(ISBN 0-88736-184-6).
Schuyler, Michael. Now What? How to

Get Your Computer Up and Keep It Run-
ning. New York and London: Neal-
Schuman, 1988. 184p. paper, $29.95
(ISBN 1-55570-022-5).
Schwartz, Ruth. Multicampus Li-

braries: Organization and Administration
Case Studies. Metuchen, N.J., and Lon-
don: Scarecrow, 1988. 262p. $27.50 (ISBN
0-8108-2171-0).
Swersey, Patricia Johnson. Essential

Guide to the Library IBM PC: Spread-
sheets for the IBM: A Librarian's Guide.
Essential Guide to the Library IBM PC,
v.6. Westport, Conn.: Meckler, 1987.
21 lp. spiralbound, $19.95 (ISBN 0-88736-

047-5).
Tenopir, Carol and Gerald Lundeen.

Managing Your Information: How to De-

sign and Create a Textual Database on

Your Microcomputer. Applications in In-
formation Management and Technology
Series. New York and London: Neal-
Schuman, 1988. 226p. paper, $37.50
(ISBN 1-55570-023-3).
Weiskamp, Keith, andNamir Shammas.

Mastering HyperTalk. New York: Wiley,
1988. 506p. paper, $24.95 (ISBN 0-471-

61593-5).
Wheeler, Helen Rippier. The Biblio-

graphic Instruction-Course Handbook.
Metuchen, N.J., and London: Scarecrow,
1988. 626p. $59.50 (ISBN 0-8108-2131-1).
Winter, Michael F. The Culture and

Control of Expertise: Toward a Sociologi-
cal Understanding of Librarianship. Con-
tributions in Librarianship and Informa-
tion Science, no.61. New York: Green-
wood, 1988. 154p. $37.95 (ISBN 0-313-

25537-7).
Wygant, Alice Chambers, and O. W.

Markley. Information and the Future: A
Handbook of Sources and Strategies. New
York: Greenwood, 1988. 189p. $37.95
(ISBN 0-313-24813-3). ■■
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