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A Paradigm Shift in
Library Science

In other places I have gone on record concerning the unheeded research findings from
catalog use studies. I suggested that these studies should be reviewed again, and the most
constant recommendations should be incorporated into the design of the new form of li-
brary catalogs. What I failed to observe at that time was that some of the findings had been
heeded by the library profession but that other findings were not heeded because they were
not strong enough to cause a paradigm shift, in Kuhn’s terms. In The Structure of Scien-
tific Revolutions, Thomas Kuhn describes how research findings, which are substantiated
and verified, can challenge scientific “truths” and can cause a scientific community to shift
away from common wisdom to a new consensus about what is truth for them.

The paradigm shift in librarianship that did not occur, even though some research
showed a certain tendency, has to do with the primary activity or activities at the library
catalog. Common wisdom since Cutter’s time has been that most users of the library want
a catalog where they can find a particular item, a known item. Because we believed that to
be true, we have invested a great deal of professional effort in providing catalogs that can
help users perform that task par excellence. Generations of catalog specialists have pro-
duced descriptive catalog codes, standard unit records in card and MARC form, and have
invested greatly in name authority projects. The strength of our belief in this truth is
shown in our national bibliographical tool, the NUC, which only provides access to known
items, as does the first national online bibliographic utility, OCLC. In recent times we
have held international conferences, created international standards, and organized a
Universal Bibliographical Control project—all devoted to bibliographic description of
known items. Belief in the paradigm that the catalog was for known-item searching is very
strong indeed.

Most catalog use studies, until recently, seemed to confirm that this belief was a correct
one. But now we have findings from several online catalog use studies that dispute this
“truth.” The CLR/OPAC survey, recently completed (reported in this journal and else-
where), online catalog transaction log analyses, focused group interviews, and data and
statistical reports from several libraries (including the Library of Congress and the Univer-
sity of California Library System) attest to the “fact” that the great majority of library
users are performing topical subject searches, not author/title or known-item searches.
That is the overwhelming finding from these studies. It was also the finding from some
earlier catalog use studies, but this time the weight of the evidence cannot be ignored or
unheeded.

The important question is: What impact will these findings have on the professional
work of librarians, the catalog codes, the efforts to standardize and internationalize our
bibliographic records? If the findings are accepted as the “new truth” about catalog use,
we may see a perceptible shift" professional work, with greater attention being paid to
subject analysis and subject access in library catalogs. I don’t expect a pendulum swing
away from descriptive cataloging, but there may be just enough of a shift for balance so
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that the profession, the international scene, and the national libraries and bibliographic
utilities will devote more resources to the improvement of this aspect of library catalog
design. If this does not occur, we may find the technology of online library catalogs dictat-
ing the science of online library catalogs. That would be unfortunate for subject analysis
and subject access are greatly aided by computers and other technologies, but the under-
pinnings of OPAC developments should be a firm understanding and professional agree-
ment about what subject analysis and subject access is or should be.

We really don’t know if augmented MARC records and keyword access are good enough
to replace LCSH. Such an extremist view (which I personally do not advocate) needs to be
justified and verified. We really don’t know if LCSH online or a new library thesaurus will
be the answer to improved subject access. We need to arrive at some professional consensus
about it. As library scientists, we need to concentrate on these issues before we confirm
which OPAC feature and what online authority and bibliographic records will be univer-
sally adopted. We cannot assume, as before, that subject authority formats will match
name authority formats. The functions of known-item access and subject access are differ-
ent and may require different codes, formats, and links to bibliographic records.

The challenge for the library profession now is not how to convert card catalogs to on-
line catalogs, but how to convert unifunctional catalogs into multifunctional catalogs
where known-item and topical-subject searches can both be successfully completed. Cut-
ter will not roll over in his grave, but he may sit up and take notice! As will Ranganathan,
Haykin, Metcalf, J. C. M. Hanson, Bliss, and C. Martel!

PAULINE A. COCHRANE
Professor, School of Information Studies
Syracuse University

EDITOR’'S NOTES

Oldest Living Library Automation System?

Walt Crawford of RLIN and I were recently chewing the fat about systems
we'd worked on. I noted that the batch acquisitions system I installed at Har-
vard in 1970 is still running. Walt said he had put a circulation system into
Berkeley in 1968 that is still going. We’d be interested in hearing of other “old-
timers.” Drop a note with the library name, type of system, hardware and

§oftwalre details, and date of installation to ITAL. We'll publish results in the
Journal.

Born-Ag'in Automation

Jim Haas of CLR recently noted that “retrospective conversion is becoming a
religious experience.”

Doctors

While ALA journals do not usually note doctorates for authors, we were
amused by the crop this issue. Nancy Carter’s doctorate is in mathematics and

h’igher education, Bennett Price’s in classics, and Ed Brownrigg’s in Spanish
literature. Well-rounded types, we automation folk.
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Precious time and resources can be
wasted on an antiquated manual catalog,
shelf list or circulation system. SAZTEC
speeds conversion to automated sys-
tems, so libraries can save money and
improve service more quickly.

SAZTEC's Library Services Division
specializes in retrospective conversions
tailored to your unique needs and re-
sources, and will help sort the issues with
you. Our conversions are quick, accu-
rate, and do not disrupt. Our world-
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Commentary 1

Richard H. Goldberg

President,
CLSI

“When a company

guarantees the
success of a library'’s
automation program,
it has to deliver.”

“CLSl is a service
organization with only
one service—automat-
ing libraries.”

We specialize in doing
one thing well: satisfying
a library's total internal
automation require-
ments. To do this right,
we provide everything

a library needs, from
hardware and software
to planning, conversion,
training, documentation,
maintenance, and
ongoing support and
consultation.

“While everyone
promises new mod-
ules and integrated
systems, only CLS/
provides them.”

The CLSI System is
the only system with
complete modules for
circulation control, book
acquisitions, public ac-
cess catalog, and mate-
rials booking. And they
all share a single inte-
grated data base.

“CLSI spends over

$1 million annually

on research and
development.”

CLSI users groups
throughout the country
advise us on what they
need and then we de-
velop it, delivering a new
software release every
year to all our customers.

“CLSI guarantees
the success of each
user’s total automation
program, not just
part of it.”

We take complete
responsibility. After all,
there are over 500
libraries and their users
depending on us every
day. We have to deliver.

CLSI

CL Systems, Inc.

81 Norwood Avenue
Newtonville, MA 02160
617.965.6310

When it comes to
library automation,
we’re your guarantee.



The Concept of a MARC Format

John C. Attig

A MARC format is a distinct set of content designators prescribed for the iden-
tification and characterization of data in a particular category of MARC rec-
ords. Of the various criteria that might be used to categorize records, certain
ones are coded in the Legend of each record. The format of the record is de-
duced from these codes. Problems have arisen because formats have not been
defined for exclusive categories of records and because consistency of content
designation across formats has not been maintained. This paper proposes that
(1) separate formats should be defined for functionally distinct types of
records— bibliographic and authority records; (2) the present bibliographic
formats should be merged into a single format; (3) inconsistencies should be
removed; and (4) the criteria for identifying categories of records in the Leg-

end should be re-examined.

In 1980, the Library of Congress Net-
work Development Office conducted a re-
view of the MARC formats. Recognizing
that “analysis of the family of formats was
needed in the light of advances in technol-
ogy and interlibrary cooperation™ since
the introduction of the MARC II format in
1968, the Library desired to examine the
principles underlying the formats, to in-
ventory the problems that had arisen, and
to initiate revisions. As a result of this re-
view project and subsequent work done by
the Library, representatives from the na-
tional libraries and bibliographic net-
works, and ALA’s MARBI Committee,
considerable progress has been made in
“the laying of a general foundation on
which revised MARC formats can firmly
stand.”™ A statement of the principles un-
derlying the US/MARC formats has been
approved.’ A number of long-standing
problems—such as institutional responsi-
bility for data in a MARC record and the
linking of related records—have been re-

solved and new principles have been for-
mulated.' Remaining problems have been
listed, and priorities and procedures for
their solution are being discussed.”

The most significant remaining issue
concerns the meaning and significance of
the term format. In an appendix to the re-
port of the format review project, its author
states, “An effort should be made to pro-
vide a coherent rationale for dividing up
the universe of bibliographic description
into multiple MARC formats. This ration-
ale would provide answers to such ques-
tions as: (1) Why do we need the various
MARC formats for bibliographic data? (2)
What are the criteria on the basis of which
we distinguish one format from another?”*
Behind these questions lies another: What
is the meaning of the term format?

THE CATEGORIZATION
OF MARC RECORDS

As an initial working definition, it will
be assumed that a MARC format is a dis-

John Attig is a senior assistant librarian at the Pennsylvania State University Libraries, University
Park, where he is a cataloger in the Bibliographic Services Department. He represents the Reference
and Adult Services Division on the MARBI Committee. Manuscript received December 1982; ac-

cepted December 1982,
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tinct set of content designators prescribed
for the identification and characterization
of data in a particular category of machine-
readable record. Thus format is one of the
criteria by which records may be sorted
into categories—in this case, the set of con-
tent designators that are valid for the rec-
ord. Unlike other criteria for sorting rec-
ords, however, format is artificial and
derivative. Each format is the result of a de-
cision that a particular category of MARC
records deserved a distinct set of content
designators.

Before examining the categories for
which the present formats have been de-
fined, it would be useful to pursue the ques-
tion of record categorization in general
terms. By analyzing the universe of MARC
records and the systems in which they inter-
act, it should be possible to identify various
criteria that might be used to sort records
into categories. Although a rigorous analy-
sis is beyond the scope of this paper, the fol-
lowing outline is a beginning. Each crite-
rion suggested should be considered an

independent dimension in an n-
dimensional classification matrix.’
General

Type of Record

MARC formats have been defined for
two fundamentally different types of rec-
ords: bibliographic and authority records,
Although the two types are related and in-
deed must interact in most automated sys-
tems, they are vet distinct both in function
and content. Bibliographic records contain
data that may be used to identify, control,
and retrieve the material for which the rec-
ord is a surrogate. Authority records con-
tain data that may be used to identify, con-
trol, and retrieve the individual names and

titles associated with various bibliographic -

items. The distinction between types of rec-
ord is of primary importance, and in the
outline below separate sections are devoted
to criteria that apply only to bibliographic
or to authority records.’

Level of Generality

Most MARC records are general in na-
ture; the information is intended to be uni-
versally applicable—to all copies of an
item, to any occurrence of a name or title.
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However, it is also possible for records to be
specific to a network, an institution, or a
single copy. In complex bibliographic sys-
tems designed to support multilevel data
structures, clustering of records, local au-
thority files, and copy-specific biblio-
graphic descriptions, it may be necessary to
categorize records in this way.

Conventions Governing Content

The MARC formats are standards for
content designation. They do not specify
which data elements are required for any
record nor (except for such elements as
coded data) the form in which the data is
recorded. Content is governed by standards
such as cataloging rules or classification
schedules. Records need to be categorized
according to the content standards that ap-
ply to a given record and the extent to
which they have been followed.’

Autonomy

MARC records have tended to be self-
sufficient. However, with the introduction
of the technique for linking related records,
with the advent of linked files in many sys-
tems, and with the development of interac-
tive record exchange, this is no longer a
valid assumption. Data may be split out of
arecord and maintained in separate, linked
records. A complete record may need to be
reassembled from various files before it can
be used. Such records need to be identified
as a distinct category in the communica-
tions format. "

Bibliographic Records
Intellectual Nature of Content

Bibliographic records are usually sorted
into categories based on characteristics of
the material described in the record. Cate-
gories based on intellectual characteristics
include natural-language text, cartogra-
phy, music, performance, numeric data/
software, etc. These categories are not mu-
tually exclusive, and it is doubtful whether

a list of mutually exclusive categories is pos-
sible.

Physical Presentation

Physical presentation is logically inde-
pendent of the intellectual nature of the
material described. For example, the same



language material may be printed, hand-
written (manuseript), (micro-) filmed and
projected, recorded or encoded for com-
puter processing. Again the categories are
not mutually exclusive.

Hierarchical Level

Bibliographic items often exist within a
hierarchy of containing items—a mono-
graph in a series, for example, or an article
in a journal. A bibliographic record may
contain information about several levels in
the hierarchy, but one level (called the
“target item” in US/MARC) is the primary
focus of the description. If the hierarchical
level of the target item is identified in the
record, it is possible (1) to determine the re-
lationship of any two hierarchically related
records, or (2) to sort related records into a
hierarchical arrangement.

Publication Pattern

Because material is published (or not
published) in certain ways, it must be ac-
quired, processed, and described in differ-
ent ways—which in turn means that the
records are structured and used in different
ways. Monographic material is generally
published once. Serials are continuously
being published. Collections, although
treated as single units, were published (or
created) separately. Analytics (now called
“component parts”) are published as insep-
arable parts of larger units. Manuscripts
might be defined as material that is not
published. Another possible category that
has distinct features is dynamically up-
dated material, such as loose-leaf services
or dynamic data files, where the content of
the material is constantly changing.

Stability

Another way of looking at differences in
publication pattern is to consider the stabil-
ity of the bibliographic record itself. The
records for completed monographs or dead
serials are stable; no changes in the basic
description should ever be required. Rec-
ords for live serials, incomplete multi-piece
monographs, dynamic data files, or archi-
val record series, on the other hand, are al-
ways subject to amendment. All these types
of unstable records present similar prob-
lems of control and thus constitute a signifi-

MARC Format | Attig 9

cant category within a bibliographic data-
base. Note that this distinction is similar to
that described under Publication Pattern,
but would draw the lines in slightly differ-
ent places.
Originality

Bibliographic items are often related his-
torically. They may be originals or repro-
ductions of those originals. Reproductions
may be bibliographic reproductions (such
as a reprint or even a new edition of an orig-
inal work) or physical reproductions made
from an original master (either in the same
form or in a different form). Physical repro-
ductions also vary in exactness, the term
facsimile indicating a particularly faithful
re-creation of all the physical characteris-
tics of the original."

Uniqueness

Most bibliographic records are the surro-
gates for items that may be held in substan-
tially the same form by many institutions.
Certain types of material, however, are
unique—either by their nature (manu-
scripts, art originals, handmade objects) or
because their existence and identity are the
result of actions subsequent to their crea-
tion (e.g., a group of pamphlets bound to-
gether or an archival collection). In such
cases, the bibliographic record itself be-
comes the description of the holdings of a
single institution.

Authority Records
Type of Record

In some systems, authorized headings
are stored in authority records, while refer-
ences to these headings are stored in sepa-
rate records. Reference records may also
contain general information notes about a
name or title.

Type of Heading

The name or title controlled by an au-
thority record may be characterized ac-
cording to its type—personal, corporate or
conference name, title, topical or geo-
graphical term.

Use of Heading

The heading controlled by an authority
record may be related to bibliographic ma-
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terial in a number of ways—as a descriptive
entry (author, editor, etc.), as a subject en-
try, or as a series entry. These categories are
not exclusive, and the same heading may be
used in various ways on different biblio-
graphic records.

All of these criteria (and probably others
equally significant) define categories of
MARC records, which it might be useful to
distinguish. Most of these categories may be
identified more or less clearly from data el-
ements presently defined in the MARC for-
mats. Certain categories, indeed, have
been selected as particularly significant
and are identified by codes in the Leader of
each MARC record, in a series of data ele-
ments called the Legend. Itis from the Leg-
end codes that the format of the record may
be deduced.

THE IDENTIFICATION
OF MARC RECORDS

Every MARC record carries in its Leader
four character positions called the Legend.
According to the MARC Formats for Bib-
liographic Data [MFBD)] “the function of
the Legend is to identify and describe the
record. This identification and description
implies (1) the content of the record, e.g.,
printed language material cataloged as a
serial or manuscripts cataloged as a collec-
tion; and (2) the meaning of the content
designators, i.e., in which MARC format
the record is transcribed.”" “The presence
of these codes in the Leader was intended to
assist users in separating records for various
kinds of materials, e.g., only records for
musical sound recordings are desired, be-
cause of different processing requirements,
different collection policies, etc.”" Thus
the Legend is designed to provide the
means for sorting records into categories by
automated processing systems. The codes
(1) provide identification of the type of rec-
ord or the type of material described in the
record, and (2) support processing of the
record by defining the format (i.e., the set
of valid content designators) and triggering
special processing routines required for spe-
cial categories of records,

The Legend is a fixed-length data ele-
ment made up of four character positions.
In the Authorities format, only one position
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is defined (“Type of Record”) and only one
code is valid (“Authority”). In the biblio-
graphic formats, however, the situation is
more complex and more problematic. Two
character positions have been defined—
“Type of Record” and *“Bibliographic
Level.” In terms of the dimensions of rec-
ord categorization described above, both
are ambiguous.

“Type of Record” is a misnomer. Codes
in this position identify the type of material
described in the record. The data element is
also ambiguous because it characterizes the
material simultaneously by two distinct
criteria—the intellectual nature of the ma-
terial and its physical presentation. As a
result, a large number of codes are required
to identify combinations (e.g., printed mu-
sic, manuseript music, musical sound re-
cording, nonmusical sound recording).
One significant category of physical
presentation—microform—was originally
included as a separate category. However,
the code was removed when it was recog-
nized that items of quite different intellec-
tual natures and physical presentations
could be reproduced in microform and that
alarge number of codes would be needed to
characterize such material.

“Bibliographic Level” might also be con-
sidered a misnomer. In MFBD, no mean-
ingful definition is given. The two codes
most commonly used are those for mono-
graph and serial —which suggest an at-
tempt to categorize material according to
publication pattern. However, the remain-
ing categories—collection and analytic''—
do not fit this interpretation. Indeed, this
data element is intended to convey more
than publication pattern. It has an interest-
ing history. "

In the original MARC II Format, the
definition of the Legend included a third
function—to convey “the hierarchical
level, e.g., a book which is part of a series,
etc.”"" In an appendix, this function was ex-
plained: “It is frequently necessary to de-
scribe not only the item cataloged, but also
all other bibliographic items to which the
item is related. For example, in order to de-
scribe a journal article, it is also necessary
to describe the journal. One way to accom-
plish this is to provide a separate subrecord
for each bibliographic item described in the



record. Each subrecord would be equiva-
lent to a bibliographic level. The legend for
a given record would indicate which levels
were present.”'” The Legend was made up
of five character positions, three of which
were called Bibliographic Level and ex-
pressed “the relationships between the
work cataloged and any other biblio-
graphic entity of which it is a part™"* by in-
cluding a code for each level described in
the record. Thus the original intent of the
Bibliographic Level data element was to
define hierarchical relationships.

This definition of Bibliographic Level
was never implemented. Before the format
was published, the Library of Congress in
cooperation with the British National Bib-
liography made a number of changes that
were included in a supplement issued with
the MARC II document. One major change
involved the Legend. It was reduced to four
character positions, and Bibliographic
Level was reduced to a single character in-
dicating ‘“‘the aspect of the work
cataloged”—in other words, identifying
the target item. Two positions were left un-
defined. “Although the term ‘Bibliographic
level’ remained, the concept of relationship
disappeared from the legend, and the leg-
end became a description of the physical
item, and remains so today in the United
States MARC formats.”"

Bibliographic Level is thus an attempt to
identify the level of the target item of a rec-
ord using categories such as monograph, se-
rial, component part, and collection. Using
these categories, it is often possible to deter-
mine the hierarchical relationship that ex-
ists between two related records. For exam-
ple, the relationship between a monograph
in a series and the serial of which it is a part
or between a journal article (component
part) and the serial that contains it will be
clearly identified. However, the relation-
ship between a subseries and its parent se-
rial cannot be determined from the Legend
(both are serials) but must be determined
by examining the tag of the entry for the
parent serial in both records. Thus Biblio-
graphic Level does not explicitly identify
hierarchical relationships in every case.
Nor is this the sole purpose of this data ele-
ment. Despite its name, it is most often used
as an identification of publication pattern.
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This criterion is so significant in defining
processing categories—material processed
once (monographic), material processed
continually (serial), material processed in
aggregate (collections), and material pro-
cessed as part of something else (component
parts)—that it has become entrenched in
Bibliographic Level. The result is a tension
between two different uses for the same
data element.”

Thus both elements in the Legend are
ambiguous. Proposals to eliminate these
ambiguities have been made. The most
substantial effort to reorganize the Legend
was inspired by “a UNESCO-sponsored
project to design a common communica-
tions format at the international level to en-
compass the needs of the library and infor-
mation communities and the abstracting
and indexing services,” as well as by a de-
sire “for the orderly and logical expansion
of the MARC formats to cover different
types of materials issued in different forms
and different levels.” Although the pro-
posal was tabled, the issues remain and
work continues as part of development of
the common communications format. This
work provides an opportunity to re-
examine the universe of bibliographic and
authority records, to identify the most sig-
nificant characteristics that divide them
into categories, and to try to resolve some of
the ambiguities in the current definition of
the Legend in the US/MARC formats.

THE DEFINITION
OF A FORMAT

The format of a MARC record is deduced
from the codes given in the Legend. An au-
thority record is simply identified as such.
Bibliographic records are categorized by
two criteria— Type of Record, which char-
acterizes the material described in terms of
the intellectual nature of its content and its
physical presentation, and Bibliographic
Level, which identifies the publication pat-
tern or other processing category of the rec-
ord as an indication of its hierarchical level.

A MARC format is a distinet set of con-
tent designators prescribed for the identifi-
cation and characterization of data in a
particular category of records. The US/
MARC formats comprise a family of such
formats. At present, there are seven for-
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mats for bibliographic records—for Books,
Films, Manuscripts, Maps, Music and
Sound Recordings, Serials and Machine-
Readable Data Files—and a format for au-
thority records.”

These eight formats are the result of a
historical process. MARC II was intended
to provide a single format structure “capa-
ble of containing bibliographic informa-
tion for all forms of material.”® This infor-
mation was to be broken down into
individual data elements and identified
and characterized by explicit content desig-
nators (tags, indicators, and subfield
codes). “It was recognized that under ideal
conditions the universe of material would
be studied at one time for a more coordi-
nated approach to the assignment of con-
tent designators. However, those responsi-
ble knew the magnitude of such a task, the
time required, and the need for specialists
to be involved. Consequently, to make
progress in the near term, it was decided to
handle one form of material at a time, be-
ginning with books.™ Additional formats
have been developed whenever a need was
perceived for a type of record not ade-
quately covered by existing formats.

The criteria defining each format vary.
Authorities is a type of record. Books is de-
fined by the intellectual nature of its con-
tent (language material), its physical pre-
sentation (printed), and its bibliographic
level (monograph or component part or
collection). The Films format includes a va-
riety of categories based on intellectual na-
ture of content and physical presentation
and excludes serial-level material. Maps is
based on a category of intellectual content
and includes all physical presentations and
bibliographic levels of cartographic mate-
rial (except atlases, which are Books).
Manuscripts are a type of physical presen-
tation (or a level—collections). Music in-
cludes two types of material, that which is
musical in nature and that which is pre-
sented as a sound recording, and excludes
serial-level material. Serials includes all
serial-level material, except maps and data
files. Data Files are a category of physical
presentation (machine-readable). The situ-
ation is thus complex, perhaps even confus-
ing.” To say that the Legend identifies the
format of a record is an oversimplification.
1t is better to say that the format can be de-
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duced from the Legend.

As formats multiplied and grew in com-
plexity, it became increasingly difficult to
maintain complete consistency in the con-
tent designation defined for the same data
elements in different formats. This was
partly due to the fact that format specifica-
tions for certain types of material (such as
manuscripts, audiovisual materials, tech-
nical reports, and machine-readable data
files) had been developed in consultation
with, and were primarily used by, special
communities. The material was kept sepa-
rate from general library collections, dif-
ferent descriptive conventions were used,
and separate bibliographic files were main-
tained. For these single-format users, con-
sistency across formats had no great signifi-
cance. In recent years, however, the trend
has been toward large integrated data-
bases, toward multimedia collections and
catalogs, and toward consistency in biblio-
graphic description for all materials. The
International Standard Bibliographic De-
seriptions and the Anglo-American Cata-
loguing Rules, 2d ed. [AACRZ2] are monu-
ments to this trend toward integration.”

Likewise, the advent of multiformat sys-
tems makes consistency of content designa-
tion across formats a definite advantage.
Such systems perform most of their process-
ing activities without regard to the format
of the record. All records, regardless of for-
mat, must be read, indexed, retrieved, and
displayed in the same manner. Any incon-
sistency in definition or usage of content
designators means that exception routines
must be invoked or else entirely separate
processing routines for each format, with a
great deal of redundancy, must be main-
tained.

An extreme example of existing inconsis-
tency is provided in field 240. The first indi-
cator in this field has been defined as a yes/
no switch to enable/suppress display of the
field and/or generation of an explicit access
point (added entry). In the Books, Films,
Manuscripts, Maps, and Serials formats,
the indicator controls display. In the Data
Files format, it controls access. In the Music
format, it controls both. There is similar
lack of consistency in the other additional
title fields (210-240), both across formats
and between fields. Such inconsistency in
an element controlling such fundamental



processes as display and indexing cannot
promote efficient processing. Different
types of records should not be treated dif-
ferently in the MARC formats if they do not
need to be treated differently by their
users—either the catalogers who create the
records or the systems that process them.
Both types of users are moving toward inte-
gration.

Another factor points in the same direc-
tion. Since the format of a record is de-
duced from codes in the Legend, that rec-
ord must belong to one—and only
one—format. Yet the formats do not repre-
sent mutually exclusive categories of mate-
rial. Anitem may be both music and manu-
seript, for example, or both map and serial.
For such mixed-format material, a choice
must be made, and this choice means that
certain data cannot be included. The rec-
ord for a serially published map can include
all the cartographic fields (such as the
mathematical data fields) or all the serial
fields (such as the control information in
the 008 coded-data field for serials)—but
not both. The separate formats have
erected barriers that are not always accu-
rate reflections of the material they repre-
sent. Each record must fit completely
within a single format, and each format
must contain all the data elements needed
for any record coded in that format. To an
extent, it is possible to deal with mixed-
format items by duplicating fields from
other formats—by including serial fields in
the Maps format, for example. At best, this
practice simply expands the already exten-
sive list of data elements common to several
formats. At worst, it can add to inconsis-
tency across formats if the same data ele-
ment is treated in different ways.™ Further-
more, this solution cannot be complete,
because coded-data elements are defined
separately in each format in a nonrepeat-
able field with the same tag (008).

Thus mixed-format material will con-
tinue to present difficulties as long as a rec-
ord can belong to only one format and as
long as formats are defined for separate but
overlapping categories. Either the catego-
ries that distinguish formats must be rede-
fined to eliminate any overlaps or a multi-
format record must somehow be
designed—or the separate formats must be
merged into a single format.
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To what extent should the formats be
merged? The purpose of format integration
is to promote processing efficiency through
consistency and to break down artificial
barriers between formats. All records that
are created and processed in much the same
way, which are basically similar in struc-
ture and function, should be consistently
coded. Only one of the criteria listed above
distinguishes categories of records that are
fundamentally different in these ways—
Type of Record. Authority and biblio-
graphic records are routinely created,
stored, and processed in different ways.
They are so distinet in structure and func-
tion that their integration into a single for-
mat seems unwarranted.”

The term format, then, should be rede-
fined as a distinct set of content designators
prescribed for the identification and char-
acterization of data in a type of MARC rec-
ord that is distinct in function from other
types of MARC records. Under this defini-
tion, there presently exist two such
formats—for authority records and for bib-
liographic records. The seven biblio-
graphic formats should be merged into a
single format.

A SINGLE FORMAT FOR
BIBLIOGRAPHIC RECORDS

The concept of a single format for biblio-
graphic records is not a new one. It is em-
bodied in several of the national implemen-
tations of MARC and particularly in
UNIMARC. In the US/MARC formats, a
significant step in this direction has already
been taken—the preparation of the inte-
grated MARC Formats for Bibliographic
Data. This single-format document shows
the large number of content designators
that are consistently defined in all formats.
In preparing this document, many needless
variations in terminology and usage were
eliminated. Remaining inconsistencies are
easily identifiable from the format tables.

Although much has been achieved,
MFBD does not vet constitute a single for-
mat. Such a format would contain a single
set of content designators, each of which
could be used in any bibliographic record
where it was appropriate. Put another
way, any data element required for any
category of bibliographic material would
be unambiguously identified and charac-
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terized by an appropriate content designa-
tor. This unambiguous relationship be-
tween data elements and content
designation, independent of the category of
material being described, has not yet been
achieved.

Several sorts of inconsistencies remain.
First, there are inconsistencies in terminol-
ogy. For example, field 555 is defined as a
Cumulative Index Note for serials and as a
Finding Aids Note for manuscripts.” Sec-
ond, there are inconsistencies in usage. For
example, a note about languages is tagged
546 for serials and archives; for other cate-
gories of material, language information is
given in a general note (field 500). Al-
though these discrepancies are primarily
historical accidents of format develop-
ment, they often do reflect the different de-
seriptive conventions that are commonl
applied to certain categories of material.
Third, there are inconsistencies in the defi-
nition of the content designators them-
selves. The indicator in the 240 field, de-
scribed above, is an instance of this.

The organization of MFBD provides a
context for dealing with these inconsisten-
cies. The documentation of a MARC field
has five components: (1) the content desig-
nation proper—tags, indicators, subfield
codes; (2) definitions—the name of the
data element that corresponds to each con-
tent designator; (3) a table indicating valid-
ity in each of the present formats; (4) de-
scriptive notes on meaning and usage of
data elements; and (5) examples. The first
step toward a single format is the elimina-
tion of the format table. If a single name
can be given to each content designator,
variations in terminology and usage appro-
priate to different material or descriptive
conventions can be pointed out in the de-
scriptive notes. Such notes can also describe
inconsistencies in definition—at least until
they can be eliminated. Work to remove
the remaining inconsistencies from the for-
mat has already begun and must continue.

The result of these changes would be a
single format for bibliographic records. It
would be made up of two types of data
elements—a core of common elements ap-
propriate to all material and additional ele-
ments appropriate to particular categories
of material or particular descriptive con-
ventions. In general, the core elements

would be those concerning the integrity of
the record (Leader, Directory, Control
Number), access (fields 100-130, 400-490,
600-655, 700-730, 800-830), classification
(fields 050-082), and general description,
much as it is specified in ISBD(G) and
chapter 1 of AACR2 (fields 245, 250, 260,
300, 500). The category-specific elements
would be those required for special catego-
ries of material for description (e.g., fields
255, 362, 511) or access (e.g., ISBN, ISSN).
The concept of content designators being
valid only for certain categories of material
would no longer apply. However, some ele-
ments would (by their nature or by an ex-
plicit practice note) be appropriate only for
certain categories. Artificial barriers
within the format not imposed by the na-
ture of the material or by descriptive con-
ventions would largely have disappeared.

There would also be subtle changes in the
way the formats are maintained and devel-
oped. Any change in content designation
would have to be applicable for all records
in which the data element was appropriate.
On the other hand, the format could be ex-
tended to new categories of material with-
out going through the cumbersome process
of drafting an entire “format” from
scratch. A core of common data elements
would already be present in the format. It
would only be necessary to add descriptive
notes as needed to explain the application
of data elements to the new category of ma-
terial and to include appropriate examples.
The only noneditorial changes to the for-
mat would be the definition of content des-
ignation for any new data elements re-
quired.

The definition of the term format pro-
posed here also has implications for the
Legend. The identification of the format of
a record, the set of valid content designa-
tors, becomes much simpler. Authority rec-
ords are explicitly coded as such; anything
else is a bibliographic record.” The princi-
pal function of the Legend then becomes
the identification to the system of catego-
ries of records that have significance for
processing. It is not at all clear that the cat-
egories presently coded in the Legend arein
fact the most significant ones. As part of the
review of the US/MARC formats and of the
standardization of the Legend internation-
ally, a rigorous analysis of the universe of



MARC records and the ways in which they
might be categorized should be under-
taken. The results must then be evaluated.
Revisions to the Legend would have a pro-
found effect on existing systems and rec-
ords. On the other hand, such a revision
may be the only way to provide an orderly
and logical schema for categorizing rec-
ords, which can apply both to present ap-
plications and to future expansions of the
formats.

SUMMARY OF
RECOMMENDATIONS

The most significant issue facing the au-
thors of the US/MARC formats is the signif-
icance of the term format. The historical
development of the formats hasimposed ar-
tificial barriers that are not always re-
flected in the material described in the rec-
ords. Formats have been built as separate
boxes, with a great deal of redundant lum-
ber, but also with a great deal of inconsis-
tency in construction. An alternative con-
cept of a format should be formulated.
Such a concept will structure our under-
standing of the existing situation and pro-
vide a framework for analysis and decisions
affecting future developments.

This paper has proposed such a concept.
The term format should be defined as a dis-
tinct set of content designators prescribed
for the identification and characterization
of data in a type of MARC record. Separate
formats should be defined for types of rec-
ords that are mutually exclusive and dis-
tinet in function—such as authority and
bibliographic records. As a corollary of this
definition, MARC Formats for Biblio-
graphic Data should be considered a single
format. Any content designator should be
valid in any bibliographic record in which
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the corresponding data element is appro-
priate.

In order to implement this concept, the
following steps are recommended:

1. The definition of format given above
should be included in the statement of the
principles underlying the US/MARC for-
mats.

2. MARC Formats for Bibliographic
Data should be transformed into a single
format. The format table should be elimi-
nated and replaced by descriptive notes on
variant practices.

3. Remaining ambiguities and inconsis-
tencies in the definition of content designa-
tors should be eliminated.

4. The definition of the Legend should
be revised to make clear that, within a for-
mat, validity of content designatorsis nota
consequence of Legend codes. The function
of the Legend thus becomes the identifica-
tion of type of record (format) and of other
significant categories.

5. The categorization of MARC records
should be investigated and revision of the
Legend considered.
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that some data elements are appropriate, not
simply to particular categories of material,
but to particular descriptive conventions,
and that discrepancies in the usage of data el-
ements abound. This underlines the fact that
MARC is not a content standard and that
content standards are in fact needed in order
to maintain a usable file of records from di-
Verse sources,

The situation will become somewhat more
complex with the introduction of a format
for holdings. This might simply be another
type of record, like Authorities, which is not
further categorized. On the other hand, one
recurring comment on the draft format was
that it should be possible to communicate a
merged record, i.e., a bibliographic record
that includes data elements for institutional
location and holdings. Which type of record
this would be and how it should be identified
in the Legend have not yet been decided. BB
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Integrating Library

and Book Trade Automation

Sharon C. Bonk

Librarians rely on booksellers to provide the link between publishers and li-
braries. Increasing automation in the book trade and in library acquisitions
systems will lead to a new type of bookseller-library interface and relation-
ship. Electronic order transmission has begun on a limited scale in both the
United States and Great Britain. Librarians must reexamine their require-
ments of booksellers in the context of the new possibilities automation will

provide.

Librarians rely on the services of booksel-
lers in purchasing materials for their collec-
tions, and the bookseller is an important
link between the publisher and the library.
The nature of that link is likely to change
significantly with the advent of integrated
library and bookseller computer systems.
Up to now, in both Britain and the United
States, specialized library booksellers have
formed a distinct part of the book trade. Li-
brary booksellers compete with publishers
and retail booksellers for sales of publica-
tions to libraries. This competition is based
on discounted prices, extra services, or
both. In Britain, prices are fixed by the
publisher under the Net Book Agreement,
which does not permit any discount other
than the 10 percent allowed to public and
other Publishers Association-approved li-
braries which permit use of their books by
people outside the institution.' In the
United States, discount is a major factor in
attracting a library’s business. In both
countries it is the ability to provide the
books quickly and provide extra services ef-
ficiently that keep library customers. Spe-
cific booksellers are selected by each
acquisitions librarian for empirically de-
monstrable reasons and perceptions of
quality service.

The textbook reason for use of library
jobbers, other than externally imposed di-
rectives by funding authorities, is rational-
ization of effort.” By placing numerous or-
ders with a limited number of reliable
booksellers, librarians eliminate or reduce
a measurable amount of paperwork which
booksellers take on. Librarians have fewer
sources to deal with in order, follow-up,
and payment. The jobber takes on the work
of prepayment, claiming, and combined
shipments and invoices, and presents the li-
brary with books, invoices (to library speci-
fications), and reports on titles not cur-
rently available from the publishers.
Booksellers have also added services and
functions that are related but not directly
part of the book purchase transaction: sup-
ply of catalog cards; supply of bar-coded la-
bels for circulation systems; physical prepa-
ration of books for immediate use upon
delivery.

ELECTRONIC ENVIRONMENT

The library-bookseller relationship de-
scribed above is the familiar one. In the fu-
ture, libraries should be able to receive new
bookseller services in electronic ordering
and the related confirmation of orders, sta-
tus reports, and invoices. These services

Sharon C. Bonk is head of acquisitions at the University Libraries, State University of New York at
Albany. Manuscript received July 1982; accepted November 1982,



will result from the use of automated order
processing and inventory control within the
book trade and the response to the use of
computers for order generation and follow-
up by libraries. Work has begun on explor-
ing the gap between the library and book
trade systems. Meetings have been held be-
tween librarians and booksellers on the de-
sirability of interfacing systems.” Sandra
Paul has reported on the activities of the
American book trade that have implica-
tions for library acquisitions systems." Ju-
lian Blackwell has brought a similar mes-
sage to British librarians.” The Book
Industry Standards Advisory Committee
(BISAC) and the American National Stan-
dards Institute Z39 subcommittees have de-
veloped and are reviewing and revising for-
mat standards for electronic transmission
of purchase orders, title updates, invoices,
and other transactions. These formats are
designed to fit the needs of publishers,
booksellers, wholesalers, and librarians.
Each group has representatives on the com-
mittees, and public review of their pro-
posed standards is invited.®

Thus, the present activities and condi-
tions in the book trade and in libraries are
creating the environment out of which
progress will be made toward electronic
telecommunication between libraries and
their suppliers.

1. Libraries are increasingly automat-
ing their traditional book and serials order-
ing, receiving, and fund accounting func-
tions and linking them interactively with
other internal library systems which are al-
ready automated or in the planning stage
for automation.

2. Library booksellers are also in the
process of installing, if not already in pos-
session of, interactive order, receipt, and
accounting systems which are designed to
support customer service as well as meet
bookseller internal needs.

3. Publishers in the mid-to-large range
are installing online systems to link their
production, order, distribution, and ac-
counts information,

4. Through cooperative industry ef-
forts, publishers and booksellers in Britain
and America are beginning to provide for
book and serial ordering by electronic
means.
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5. There exist in machine-readable form
the components of a bibliographic chain of
information useful in book order and pur-
chase transactions which may be trans-
ferred between the groups by telecommu-
nications methods.

6. The state of technology and software
development is such that it is possible to
provide interfaces between systems which
would make this interchange of biblio-
graphic and other data possible.

Progress toward shared data in elec-
tronic form can be made only if there are
mutually beneficial reasons for librarians
and booksellers to implement the links be-
tween data handling systems. Those mutu-
ally beneficial areas are:

» Identification of publication avail-
ability

* Access to databases of current book in-
formation

¢ Ease of handling data entry

* Decrease in preorder search effort

* Receipt of “clean” unambiguous or-
ders

¢ Reduction or elimination of duplicate
effort

* Speed of processing
Speed of delivery to libraries
Increased stock turnover
Increased service
Increased sales
Staff savings

Since most book trade-library interfaces
are in test phases or are operating at the
minimal level, the empirical data necessary
to prove the mutual benefits to be derived
do not yet exist. Therefore, these mutual
benefits are posited from examples and ob-
servations of systems in operation, plans for
enhancements, and discussion with those in
the process of planning and developing.

LIBRARY REQUIREMENTS

Direct telecommunication with booksel-
lers has been listed or implied as desirable
by librarians in both countries.’ In a sum-
mary of his interviews with librarians, Boss
notes that online ordering was mentioned
frequently as one of the most important
characteristics of automated acquisitions
systems. Public librarians, especially,
wanted to speed the receipt of titles. Boss
notes the contradiction that exists. The
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high volume of ordering that makes online
ordering attractive also presents the prob-
lem of requiring that a wide variety of ven-
dors be able to receive and transmit infor-
mation. This is the limitation of systems in
which a library is linked electronically to
one bookseller. The three large booksellers
supporting these systems, Baker & Taylor,
Brodart, and Blackwell’s (Oxford), provide
for generation of paper orders to other sup-
pliers. The smaller booksellers who are cur-
rently working on electronic ordering sys-
tems with libraries provide only for direct
order transactions to that bookseller. Obvi-
ously, the bookseller is interested in provid-
ing for increased orders to his firm at the ex-
pense of competitors. However, most
librarians do not wish to limit their options
by making contractual agreements and in-
vesting in equipment with one bookseller.
Librarians who find that one vendor can
supply the majority of its acquisitions
would welcome this type of interface. In
general, librarians do not wish to acquire
different hardware for each system and use
several different sign-on procedures and
search keys for order placement to multiple
vendors. Therefore, most librarians will be
cautious in their approach to bookseller sys-
tems currently available.

The existence of large library networks
with acquisitions subsystems makes the
centralization of electronic order genera-
tion possible. Recent developments by the
WLN and UTLAS networks provide acqui-
sitions subsystem users electronic transmis-
sion of orders to vendors who wish to re-
ceive the orders in this form.” OCLC has
announced this feature but not a system-
wide implementation date. It is likely that
RLIN will also consider the provision of this
component in its acquisitions system.

This concentration of source of orders
will surely be beneficial to vendors by re-
ducing the member of possible interfaces
that many individual library systems
would require. However, local conditions
and costs may dictate that a library not ac-
quire its materials through a network. Yet,
it may wish to establish electronic com-
munication with vendors.

What is required of book-trade inter-
faces?

1. Integration with other library sys-
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tems is imperative. Any transfer of data in
machine-readable form should integrate
with other parts of the bibliographic and fi-
nancial control systems of the library and
its funding body. The same information
should not have to be processed twice by
the library in order to record information
for internal use and again for bookseller
use.

2. Libraries, including those using net-
work acquisition modules, should benefit
from use of book-trade databases without
the penalty of duplicate or excessive effort.
As large and as comprehensive as biblio-
graphic utility databases are, they do not
contain purchase information: current
price; in-print status; information on sales
of multivolume sets; bindings; special pre-
publication offers. Obtaining this informa-
tion is still a manual process completed be-
fore use of the automated acquisitions
system. It is here that a book-trade inter-
face through the network could contribute
much to the integration of preorder work
into the library’s automated acquisitions
system.

For some libraries, whose acquisitions
are generally current imprints from stan-
dard publishers, bookseller databases could
provide one source for bibliographic infor-
mation, identification of availability,
price, and an indication of probable deliv-
ery time by stock or printing status. This
would reduce and, ideally, eliminate du-
plicate searches and multiple transcriptions
of data and, thereby, be even more attrac-
tive than a network database.

3. An online file of all orders placed
through the system should be accessible to
the library and bookseller for updating or
other modification. Reporting on status of
orders and claims should be accomplished
by the bookseller initiating transmission of
information. This would eliminate the
printing, batching, and mailing of reports
by booksellers and the posting of such re-
ports by libraries.

4. Librarians would like copy-specific
inventory information from the bookseller.
Use of this data would not necessarily be an
essential part of daily library ordering but
would have specific application for rush or-
ders or stock editing. In general, knowledge
of availability at time of order would free



funds encumbered for “unavailable” publi-
cations.

5. Online communication may not be
desirable for all aspects of library booksel-
ler systems, especially while library systems
are not fully online. Libraries will accept
tape and disc records of their orders and in-
voices until computer links are established
and costing is done to indicate where sav-
ings will occur in the use of telecommunica-
tions to exchange data with vendors.

BOOK-TRADE RESPONSE
TO LIBRARY
REQUIREMENTS

Booksellers as a group do not have com-
mon spokesmen, so it is difficult to find
published or public views that speak collec-
tively for the businesses that are in competi-
tion with one another. However, it is ob-
servable from services and products offered
and bookseller internal order processing
systems that their concerns are for de-
creased order turnaround time, lower per-
item costs of processing, and increased vol-
ume of business with static or decreased
staff. From presentations and in individual
discussion and communications, one can
conclude that library booksellers are aware
of the library’s increasingly sophisticated
service needs and are preparing for or are
already in position to offer new services re-
lated to the book purchase transaction in
electronic form. These services are or will
be tailored with the particular bookseller’s
needs very much in mind.

Supply of traditional printed catalog
cards has been updated by provision of cat-
aloging data in machine-readable form.
Computer-printed invoices to customer-
specified requirements now may include
magnetic tape options. Many booksellers
would gladly drop paper reports in favor of
a method of more efficiently updating in-
formation for customer use. Many of these
services stem from the booksellers” internal
order processing systems in place. Cer-
tainly, customized billing, reporting, and
statistics lend themselves to production
from a computer file. The ability to manip-
ulate data and deliver related services is an
area for competition and one which has
great potential.

Several library booksellers have pon-
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dered their role in a telecommunications
age. Others wish to know the ways libraries
view use of bookseller databases.” In gen-
eral, booksellers seek this information so
that they may add to or redesign systems to
offer these services and keep competitive.
The larger library suppliers will respond to
librarians’ requests to provide interactive
computer links if the specifics of these re-
quests are not unique to an institution and
do not interrupt the internal operations
upon which a bookseller’s system rests. The
middle-to-small-sized library booksellers
may be slower to react to library needs since
they do not typically have the resources to
formulate large systems and market them
as services or products for purchase.

Booksellers have begun to respond to li-
brary requirements, as outlined above, in
the following ways:

1. Booksellers recognize librarians’ con-
cerns for integration of systems. At present,
libraries must provide integrating software
to link the bookseller data with the library’s
bibliographic and financial systems. Li-
braries might agree to purchase order proc-
essing and fund accounting software devel-
oped by the bookseller to use on a library’s
own equipment. Payment might be by out-
right purchase, per record use, or by in-
creased number of orders. How far booksel-
lers are able or willing to pursue this varies
considerably within the library bookseller
group.

Baker & Taylor offers a system (LIBRIS
I1) that provides for order placement, fund
accounting, and receipt of approvals and
standing orders. Those orders and approval
plan volumes supplied by Baker & Taylor
may be processed online without need for
paper orders, follow-up, and invoice entry
online. Baker & Taylor also can supply cat-
aloging data and tape services. Brodart’s
order system (OLAS) provides order place-
ment directly through the terminal and
fund accounting. Brodart can also supply
cataloging data in card or machine-
readable form.

Other booksellers are working on this
order-purchase function. The Blackwell’s
(Oxford) database supports the library ac-
quisitions system of one of the English
county library systems. Blackwell’s and the
library have built the interfaces between
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two main-frame computers, and as such,
the system in operation is not designed for
exact replication. However, Blackwell’s
has developed software for library com-
puters for order files and performance of
fund accounting." Blackwell North Amer-
ica, long a source of cataloging data as well
as a supplier of books, is planning to de-
velop interfaces with the s¥stems of its cus-
tomers and the networks.'

Askew and Sons and Woolston and
Blunt, two large British library suppliers,
have online order receiving systems that al-
low the libraries to dial into the bookseller’s
database from a standard terminal and, af-
ter searching the database, to place orders
for books. At present, the messages are one-
way and an open order file is not held for or
by the library. Both companies are looking
to their customers to guide them in develop-
ing useful services, expanding this order
transmittal system into a two-way message
system which might eliminate the need for
traditional paper orders and paper files.

A source of integrating software may be
the acquisition modules under develop-
ment by circulation system vendors. Cur-
rently, no circulation system acquisitions
module is far enough along in development
and implementation to interface with the
book trade in electronic form, although
CLSI and DataPhase have agreed to incor-
porate BISAC order formats in their acqui-
sitions systems. A different approach is of-
fered by the Ringgold Nonesuch
acquisitions system, which will incorporate
the book industry standards. This system
leaves the catalog and/or circulation inter-
face to the library to develop.

2. Little work has been done on the fea-
sibility of networks utilizing bookseller
databases. Networks and their members
have not seriously considered bookseller
system capabilities. Since two of the Ameri-
can library booksellers who have large
databases of current book information also
offer acquisitions systems in competition
with the networks, they will probably not
be in the lead of integrating the two systems
for the benefit of the library community.
However, booksellers of varying sizes are
represented on industry standards commit-
tees and do work with the library commu-
nity toward resolution of problems.
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3. The technical capabilities for book-
sellers to meet library requirements exist.
Increased capabilities of terminals will al-
low libraries and booksellers to acquire
equipment that can be programmed for
data transmission using different protocols.
Booksellers with computer systems should
and will be able to accommodate either di-
rect or dial-up access using industry/library
standards. However, since each booksel-
ler’s goal is to provide services that will
result in increased orders, booksellers
would prefer to have an exclusive link to a
library. What should be incorporated into
their planning is the realization that it is to
the booksellers’ collective advantage that a
standardized approach to their systems be
followed. When the ability exists for a li-
brary to communicate directly or through a
network with multiple booksellers, then li-
brarians’ collective interest in these systems
will increase. If the library has the software
and capacity to receive machine-readable
transmittals from the booksellers, booksel-
lers who use automated methods to gener-
ate orders to publishers should be able to
transmit order confirmations, reports, and
updates to the library in book-trade stan-
dard formats.

4. No library supplier has true stock
level online for customer access. Machine-
readable codes in books will permit this to
be done more easily and more comprehen-
sively, but booksellers are reluctant to pro-
vide this information and doubt that it will
be of general use. Brodart has a speeded or-
der fulfillment system which is linked to its
inventory, but it has not incorporated a link
to its acquisition system. Many booksellers
believe that the cost of making this infor-
mation available for the few who would
regularly use it cannot be balanced by use
of the information or increased orders as a
result of the information.

5. Economic considerations are obvi-
ously of concern to booksellers as well as li-
braries. Some booksellers see declining li-
brary budgets as a reason not to get
involved beyond the basic level dictated by
their competitors. Others see savings to the
libraries as the most important reason for
these systems. Booksellers with operating
systems see financial benefits in the form of
savings from direct order systems and are



looking to produce statistics for their cus-
tomers to compensate for the time-
consuming and costly statistical analyses
done in some libraries or not compiled at
all. Booksellers will offer a variety of modes
of access and levels of use of their systems to
satisfy large and small customers. Some
booksellers may develop a turnkey package
that will be cost-effective for some types of
libraries.

6. When bookseller and library systems
are designed for data exchange in machine-
readable form, much paperwork and most
files can be eliminated for each user. Use of
records already created by booksellers saves
the library and bookseller time and elimi-
nates transcription errors. This will elimi-
nate duplicate efforts, provide information
on orders and expenditures, and reduce
personnel and paper-processing costs.
These savings will, in turn, need to be ap-
plied to the cost of implementing machine-
based systems, and, in the long term, will
mean true savings for libraries and booksel-
lers.

Ironically, many library suppliers have
greater technological capabilities and flexi-
bility in software and systems than the li-
braries they serve. Also, in contrast to li-
brarians, many vendors are able to assess
costs of specific operations. They are able to
see where profit and service interact or di-
verge. Since library booksellers are gener-
ally reactive in terms of developing and
marketing these computer-based services,
most will not formulate systems, like those
of Baker & Taylor and Brodart, nor market
them because of the comparatively small
size of the companies and the amount of fi-
nancial investment needed. Larger library
suppliers will not respond to librarians’ re-
quests to provide interactive computer
links with the library if the specifics of these
requests are unique to the requester and not
cost-beneficial to the booksellers. Almost
all library booksellers are open to adapting
or redesigning systems in order to maintain
a competitive edge. Therefore, they are in-
terested in what librarians’ plans are for use
of machine-readable records and their de-
sires for electronic transmission. But as a
group, vendors do not see their role as one
of leadership but rather as one of support.

Retail and specialist academic booksel-
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lers who also supply libraries are in a differ-
ent category, for most do not have data-
bases or large order-processing systems that
can spin off library products such as book
lists, customized invoices, book labels, cat-
alog cards, or machine-readable order rec-
ords. At present, the most automated
would probably only be able to accept an
order directly into their systems and for-
ward it to the publisher. Herein lies a di-
lemma. The academic librarians with the
most sophisticated needs of bibliographic
records, availability information, non-
trade publications, integration of serials
into their databases, and analysis of orders
and accounts, deal with large numbers of
booksellers who are least in a position to
provide any machine-based services.
Therefore, library planners do not look to-
ward them for solutions or services. This in
turn reinforces the booksellers’ thinking
that these services are not required.

Not all library booksellers will be able to
compete equally in providing expanded
computer-based services. The market is
now structured by type of library, and it
will continue to be so. Some booksellers will
become full-service operators and others
will offer a more limited range of services.
This is not necessarily a disastrous situa-
tion, for all libraries will not require the
same level of automated services. Many li-
braries will be content with a system
wherein the library holds its order file on
microcomputer and sends and receives
messages through it. Likewise, the utilities’
systems may develop to the stage of inte-
grating their systems with that of the li-
brary suppliers who may be required by
customers only to receive and send mes-
sages via the acquisitions module. Other li-
braries will see the benefit of the bookseller
providing software for the library or han-
dling some functions at a fair price and sav-
ing the library the cost of programming and
systems development.

Any mistrust of a commercial motive
may need to be reexamined by librarians
who are looking for ways to stretch their re-
sources. If booksellers can profitably offer
services and software, they should not be
automatically suspect, and the services be
rejected as commercial enterprises, espe-
cially if the library finds the nature of the
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services appropriate to the library and does
not have the staff to provide the software or
function itself. Pursuing this approach, two
library network staff members have out-
lined the mutual benefits to be derived
from cooperation between commercial sys-
tem suppliers and library networks."” Al-
though they do not discuss book supply sys-
tems specifically, their views are that
libraries, networks, and commercial firms
are all engaged in internal planning based
on each other’s capabilities and needs. Li-
brarians are planning the use of commer-
cial and/or network services within their
own contexts. Networks are as interested as
commercial vendors in what is desirable
and acceptable for libraries, in determin-
ing the libraries’ priorities, and in focusing
competing perspectives of need and diffi-
culty of design and implementation. Net-
works and commercial systems are compet-
ing to supply services to libraries. Open
three-way discussion may lead to networks
providing planning, technical, and finan-
cial support to member libraries for book-
trade interfaces in a network context.

DESIGNING
INTERACTIVE SYSTEMS

Librarians should analyze costs of their
current systems, whether manual or auto-
mated, and see where savings in time,
equipment, and personnel would be possi-
ble if processes were automated, or up-
graded from batch to online, or if links to
external data files were made. Librarians
must be able to recognize any time, finan-
cial, and personnel savings in standardized
software or other bookseller services and be
able to view telecommunication charges re-
alistically against benefits derived. They
must identify the value they place on in-
creased access, control, and information
that a fully automated acquisitions system
can provide,

Serious consideration should be given to
what the present capabilities of booksellers
are for receiving orders in electronic form
and what specific plans each bookseller has
for the future. Although a tradition of good
service is valued and commendable, it
should be viewed as only one part of the de-
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cision as to why a particular bookseller will
continue to be used. There must be a
change from historic to future consider-
ations, and choice of bookseller should be
made from an enhanced definition of ser-
vices that are made possible by the comput-
erization of the book trade and advances in
telecommunications. Will the library be
able to develop a two-way communications
system with the company? Will machine-
readable records be available as an interim
step until the library has the capability to
receive bookseller transmissions?

Along with consideration of internal
needs, there is a need to use the standards
for content and format of machine-
readable records and work with the book
trade on standards for technical interfaces.
At the most basic level, librarians must be-
come aware of book industry changes and
incor?orate standards such as ISBN and
SAN." Certainly, the demand by librarians
for unique interfaces will be more problem-
atical to library suppliers than the tradi-
tional requests for processing of orders, for
the financial investments are greater. Inde-
pendent systems and turnkey systems will
continue to be part of the scene. Their ex-
ternal communications in electronic form
should be subject to library and book-trade
standards so that collective gains will not be
subverted by individual libraries’ require-
ments or demands on the booksellers.

Since all librarians would agree that
booksellers supply service as well as books,
the onus is on librarians to define the ser-
vices in this area just as they have done in
the past, but with greater emphasis on stan-
dardization procedures and data. Since
most librarians would surely agree that or-
der transmission is not the basis around
which a library develops its acquisitions
procedures, the ability to dial up a number
of library booksellers and enter orders via @
terminal is not integral to the system and
may even be viewed as only a technical
novelty if that is the only use of that tech-
nology. Thus, the one-way order transmis-
sion systems we see in use today are or
should be just the beginning and testing
phase to determine problems and areas for
expansion.
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Access to Periodicals:
Search Key versus Keyword

Susan U. Golden and Gary A. Golden

As more libraries replace their card catalogs with online systems, the search-
ing algorithms of those systems become important to patron success in retriev-
ing items. This research compares the retrievability of periodical titles in a
fixed-length algorithmic search (Library Computer System) to a keyword
search (Washington Library Network). Because serials often have nondistinc-
tive or similar titles, they present a unique retrieval problem. One hundred
and fifty-two periodicals were studied to determine which type of search al-
gorithm is most successful with titles of varying lengths.

The development of online catalogs is big
news in library automation for the 1980s.
As the cost of keeping a large card catalog
up-to-date skyrockets, it is not surprising
that institutions are turning to online cata-
logs as a way to plan for the future. Many
libraries, having already developed online
circulation systems, feel the next logical ex-
tension is an online catalog. With the ad-
vent of this new breed of library catalog
comes the age-old problem of serials con-
trol and access. Serials control is an area
where several systems are making
advances—but what about patron access to
serials for searching online? How successful
is a patron when searching serials online?
In a research library, searching for periodi-
cals can be more common than searching
for books. Because of various complicated
rules of entry for serials in the cataloging
rules of the past, patron success often re-
quires perseverance and luck. The question
is, Will online catalogs provide any im-
provement over the traditional card cata-
log for access points and/or search strate-
gies?

When a user evaluates a service, he con-
siders cost, time, and quality of the data-

base.' A user of a card catalog, be it tradi-
tional or online, is likely to base his
evaluation on the two latter criteria since
direct cost to the patron is usually not a fac-
tor. As a patron searches a catalog, he is in-
terested in finding what he wants quickly
and with the least effort. If a patron enters
the library with a specific citation to a book
or a serial, he approaches the terminal and
queries the system expecting a quick, direct
response that will satisfy his need—is the
item owned by the library or not. The file
structures of most systems are such that all
bibliographic material is treated alike.
That is, serials are not stored separately
from other types of materials. They may in
fact be tagged in some fashion, such as
fixed-field MARC tags for bibliographic
level, but storage and searching are likely to
be in one bibliographic file, This means
that unless a patron can limit a search by
type of material (e.g., book or serial) when
a search is initiated, the computer must
search and print out all titles matching that
search code. Since periodicals often have
short titles like Time, Psychology Today,
Look, and Life, serial searching can be
cumbersome. Some systems do have this ca-

Susan U. Golden is assistant director of General Services for Automated Systems and Gary A. Golden is
Central Information Services librarian, University Library, University of Illinois at Urbana-

Champaign.
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pability to limit searches by type of mate-
rial. However, many do not have this fea-
ture.

The purpose of this study was to compare
two systems without such a limiter, but
which have two very different search al-
gorithms. It is expected that studies such as
this one will have an effect on the design of
searching algorithms for online catalogs.
Will traditional search codes be sufficient,
or will more sophisticated methods such as
the capability for noting adjacency be
needed? Since both the Library Computer
System (LCS) and the Washington Library
Network (WLN) are, or soon will be, used
for public access to bibliographic records, a
study of the effectiveness of their title
searches is both timely and necessary.*

DATABASES COMPARED

This study, conducted in mid-1980,
takes two online systems and compares
their searching methods. The first, an on-
line circulation system and known-item
short record catalog, is the Library Com-
puter System (LCS) as it exists at the Uni-
versity of Illinois at Urbana-Champaign.
The second is a full bibliographic record
online cataloging utility network—the
Washington Library Network. At the time
of this study LCS had public access termi-
nals, but WLN did not. Several organiza-
tions are planning to use modified WLN
software to provide the basis for online cat-
alogs (because of its sophisticated searching
capabilities), so it will be a public access
system soon. OCLC was not included in
this research for two reasons. First, while
the public does use OCLC to verify titles
and to borrow via interlibrary loan, it was
not believed to be the same use as an online
catalog. Secondly, OCLC has the capabil-
ity to limit searches by material type; WLN
and LCS do not.*

*The Library of the University of Illinois at
Urbana-Champaign has purchased the WLN
software to provide the full bibliographic record
portion of its online catalog. The authors
searched the WLN database through dial access
during the planning stages for UI's online cata-
log.

*After this research was completed, LCS ob-
tained the capability to limit a search to a serial or
amonograph. A follow-up study using these lim-
iters is planned.
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The title search in L.CS is a code consist-
ing of a command followed by the first four
letters of the first significant word of the ti-
tle followed by the first five letters of the
second word. Hence, Foreign Affairs be-
comes “TLS/FOREAFFAL™ A list of
stopwords applies, and these words should
be ignored when constructing searches (see
appendix A). A search for the Journal of So-
cial Issues becomes “TLS/SOCIISSUE.”

The title search in WLN is constructed
by a command followed by all significant
words in the title in any order. A search for
Foreign Affairs would be done by “find title
Foreign Affairs” or “f t Foreign Affairs”
and produces a list of all items with those
two words anywhere in the title or subtitle
in any order. A search for the Journal of So-
cial Issues in WLN would be done by “find
time Journal Social Issues.” Full words are
searched when the exact title is known. As
with LCS, a list of stopwords applies (see
appendix A).

Because of differences in search strate-
gies, several things need to be noted. First,
LCS can distinguish one-word titles. Hence
the search “TLS/TIME” searches for
matches on “TIME” as a one-word title.
The absence of a second five-letter keyword
indicates the absence of a second word.
WLN, with a similar search “f t TIME,”
will look for the word anywhere in the title
or subtitle as a one-word title or in combi-
nation with any number of other words.
Secondly, LCS cannot distinguish a full
word from a truncated word. A search for
the American  Archivist (TLS/
AMERARCHI) produced forty matches,
among them America in Archives, Ameri-
can Architecture, and Amerikanisches Ar-
chiv. Thirdly, LCS searches the first two
words in the title in the order submitted,
with no other words in between. Hence, an
adjacent situation is assumed by the four-
to-five combination. WLN has no capabil-
ity to indicate this type of adjacency.

In May 1980 the LCS and WLN data-
bases had 2,255,073 and 1,676,831 titles,
respectively.” Neither had the capability at
the time of this research for limiting
searches by type of material desired. Both
display multiple matches in screens of ten
titles. The total number of matches are ar-
ranged in random order (not alphabetical)
so screens must be searched consecutively,
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ten matches at a time.

One hundred and fifty-two periodical ti-
tles were randomly chosen from a pool of
445 serial titles known to be sought by pa-
trons at the University of Illinois-Urbana
Library.’ The same titles were searched in
both databases; periodicals were chosen be-
cause they had a higher probability of hav-
ing a one- or two-word title and would
therefore be a more rigid test of the search
algorithms. Some of the periodicals were
scholarly in nature (Semiotica, American
Journal of Obstetrics and Gynecology),
while others were more popular in nature
(Time, Seventeen, Look). Table 1 .shows
the composition of the sample. The number
of searchable words in the title varied from
one to six, with WLN having sixty-one titles
(41 percent) searchable using more than
three terms. LCS, because of its limited
search algorithm, could only be searched
on the first two terms. Each title was
searched by these researchers in LCS and
WLN in an effort to determine which
method was more effective for searching se-
rial titles. It should be emphasized that the
study was to measure effectiveness in locat-
ing the bibliographic record, and that
eventual location of individual holdings
was not studied.

METHODOLOGY

The 152 unique titles were randomly
picked from a larger pool of 445 titles. Only
those titles appearing to be periodicals were
chosen to narrow the scope of the study.
Annual reports, proceedings, and other
nonjournal publications were excluded.
Each title was searched in LCS and WLN
and the following was noted on a coded
sheet: number of keywords in the title,
whether the title was found on the first
screen, total number of matches found,
number of screens searched to find the title,

Table 1. Searchable Terms in Title

Words LCS % WLN %

One 32 20 23 15.1
Two 120 80 68 44.7
Three — — 42 27.6
Four — - 14 9.2
Five — — + 2.6
Six - - 1 o
Total 152 100 152 100.

/  March 1983

second search strategies, number found on
first screen of second search, number of
matches in second search, number of
screens in second search, total search strate-
gies, and a notation for those titles not
found (see figure 1).

Both databases were searched until the
title was found except for those searches
that produced more than 800 matches. It
was felt that most patrons would not take
the time to search through potentially
eighty or more screens. No difference was
made between a hard or microfilm copy of
any title,

The hypothesis to be tested was that
more success would be exhibited (less
searches and/or screens will be needed)
when keyword searching was done than
when searching is done via a fixed-length
algorithmic search. It was anticipated that
by increasing a search from parts of the first
two words of the title (LCS) to searching all
significant words in that title (WLN), one
would find a title more quickly.

RESULTS

One reason for long searches was a large
number of matches or hits, Table 2 groups
the number of matches in both LCS and
WLN. At least seventy-three titles in LCS
and eighty-two titles in WLN were found
on the first search because they had fewer
than ten matches (each database displayed
ten titles per screen). WLN had nine titles
ranging from 893 (Forum) to 17,348
(America) matches, while the highest num-
ber of matches in LCS was for Latin Ameri-
can Perspectives with 579 matches. As ex-
pected, the number of matches was directly
influenced by the number of searchable
terms, but it was also found that the num-
ber of matches was related to the unique-
ness of the term or terms being searched.

Only three one-word titles produced ten
or fewer matches in LCS (Cognition, Man-
kind, and Tax Journal). There were no one-
word titles in WLN that had ten or fewer
matches (see table 3). Eight of the highest
number of matches from a one-keyword
search in WLN (Time, Aging, Geology,
Forum, Challenge, Nature, Perception)
produced a range from a high of 275
matches (America) to a low of 19 matches
(Aging) in LCS. The ability of LCS to dis-
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TITLE: Amcrj of roj- SCI:-

# OF KEYWORDS

FOUND ON FIRST SEARCH
# OF MATCHES FOUND

# OF SCREENS USED
2ND SEARCH STRATEGY
FOUND

# OF MATCHES

# OF SCREENS USED
TOTAL STRATEGIES

NEVER FOUND
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The first count field (1-3) gives the worksheet number, the second (4) indicates the number of words in the title, and
the third (5-6, 24-25) indicates the number of searchable words, excluding stopwords. The remaining count fields

correspond to the labels on the left.
Fig. 1. Example of Worksheet.

tinguish a one-word search did not appear
to reduce the number of matches produced
by LCS in a one-term search (27 of 30 one-
term searches produced 10 or more
matches). The fact that WLN searched
whole titles and subtitles did, however, ap-
pear to contribute to an increased number
of matches for one-item searches (8 of 25
produced 601 or more matches).

Searches conducted with two significant

Table 2. Number of

Matches Found per Search
Matches LCS % WLN %
1-10 TP 82 55
11-100 50 33 41 28
101-200 10 7 7 5
201-300 9 6 5 3
301-400 4 3 3 2
401-500 3 2 0 0
501-600 1 1 0 0
601-700 0 0 1 1
T01-800 0 0 0 0
More than

801 0 0 9 6
Total 150 101* 148 100

*Figures add up to more than 100, due to rounding.

search terms produced more titles with 10
or fewer matches (70 of 120, or 59 percent)
for LCS than for WLN (32 of 68, or 47 per-
cent). Titles such as Scientific American,
Library Journal. Social Inquiry, Modern
Theatre, and American Home produced
fewer matches (1 to 36) in LCS than in
WLN (65 to 169). The primary reason for
this appeared to be the ability of L.CS to do
adjacency searches. A search on LCS such
as “TLS/AMERHOME” asked the system
for a word beginning with “AMER” to be
adjacent to a word beginning “HOME" at
the start of a title entry. The same search in
WLN, “f t American Home,” asks for those
two specific words to appear anywhere in
the title or subtitle and would therefore
have the potential to produce many more
matches.

As more search terms were available,
WLN improved its efficiency (i.e., less
matches were found). Of the fifty-seven ti-
tles having three or more searchable terms,
86 percent produced ten or fewer matches.
Unfortunately, not many periodicals have
titles with three or more words.

The other phenomenon related to the
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Table 3. Searchable Term by Matches

[ March 1983

Matches 1-10 11-100 101-200 201-600 601-
One term

LCS 3 9 5 12 0

WLN 0 8 4 3 8
Two terms

LCS 70 41 5 4 0

WLN 32 27 3 4 2
Three terms

WLN 34 6 0 1 0
Four terms

WLN 13 0 0 0 0
Five terms

WLN 1 1 0 0 0
Six terms

WLN 1 0 0 0 0

number of matches was the uniqueness of
the terms being searched. The partial cor-
relation of whether a title was found on the
first search in WLN when compared to the
number of keywords, while controlling for
matches and screens used, is —.3717
(p = .001). This indicates that only 18 per-
cent of the variance in whether an item was
found on the first search in WLN could be
explained by the number of keywords in the
title. The corresponding partial correlation
for LCS is only —.1555 (p=.03) and ex-
plains only 2 percent of the variation, In
both databases, general titles such as De-
mography, Accountancy, Political Studies,
Economist, and National Review produced
more matches than more specific titles such
as Industrial Gas, Farm Journal, Elec-
tronic News, Dun’s Review, and Mother
Jones. Also, in LCS the four-to-five-letter
sequence for searching tended in some cases
to allow for too many permutations of a
word. For example, Progress in Mathemat-
ics, which was searched by “TLS/PROG-
MATHE,” produced titles with progress,
programmation, progressive and mathe-
matics, mathematical, and mathematiques
in them. The fact that “journal” and “of”
are stopwords in LCS meant that searches
were being conducted on third and fourth
words in a title, Specific titles such as Jour-
nal of Education, Journal of Politics, and
Journal of Marriage and Family were
searched under the more general terms of
education, politics. marriage, and family.
This helped contribute to an increased
number of matches.

Since both databases display titles in a
random order, the number of matches does
not preclude the user from finding an entry
on the first screen even though there were
more than ten matches. Table 4 shows how
many titles were verified on the first screen.
Ninety titles in LCS and eighty-seven titles
in WLN were found on the first screen
(x* = .04, phi = .22). Titles with matches as
high as seventy-five (Journal of Marriage
and Family) in LCS and with fifty-two
(Economic Journal) and forty-four (Se-
miotica) matches in WLN were found on
the first screen displayed. The conclusion is
that the difference in finding a title on a
first search in LCS when compared to
WLN as large or larger than that in table 4
could arise by chance in about four out of
one hundred trials. Therefore the differ-
ence is probably significant and not due to
sampling error.

It should also be noted that fifty-five
searches in LCS having 11 to 200 matches
and seven searches with greater than 201
matches were successful in fewer than ten
screens, In WLN, fifty-one searches having
eleven or more matches were conducted in
fewer than ten screens and only eleven
searches with eleven or more matches took
more than ten screens. Whether a patron

Table 4. Found on First Screen

WLN LCS
Yes 87 90
No 56 60

=04 phi=.22
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will search up to or even more than ten
screens is not at present known.

CONCLUSION

The hypothesis that fewer screens would
have to be searched using a keyword search
than in a corresponding fixed-length al-
gorithmic search could not be supported.
The number of titles found using fewer
than ten screens was higher in LCS than
WLN. In fact, WLN produced more titles
that had greater than 600 matches (10 ver-
sus 0 for LCS). The fact that a note ap-
peared on the screen that the user’s query
produced 1,409, 5,799, or 17,348 hits
might indeed influence whether that pa-
tron will continue with his search.

Although LCS was a fixed-length al-
gorithmic search, there were some en-
hancements over the keyword searching in
WLN. First, adjacency appeared to help in
searches that had nongeneral terms. Sec-
ond, the stopwords list acted as both a help
and a hindrance. It helped when the words
being searched were nongeneral (e.g., in-
dustrial or experimental), but caused many
more matches when the only searchable
word became general (e.g., education or
politics). Also, the ability to distinguish
one-word titles helped LCS outperform
WLN when searching for a title having
only one word because WLN produced
nine one-word titles with more than 800
matches.

The results of this research suggest that
libraries considering a keyword online cat-
alog such as WLN or a fixed-length known-
item public access system like LCS, need to
make certain improvements. Either search-
ing algorithm could be improved by having
the ability to limit a search by the type of
material (serial or monograph) requested.
Two things would be helpful in keyword
searching: the ability to specify that a title
consists of only one word and the ability to
show that words are adjacent. Following
are two examples:

Had the search of America indicated that
the title was a serial and consisted of only
one word, many of the 17,348 matches
would have been excluded. American
Home as an adjacent term search would not
have retrieved 169 matchesin WLN. As the
number of searchable words increased, the
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number of matches decreased. Therefore,
LCS would benefit by having the ability to
add a third adjacent term to its searching
algorithm. If Latin American Perspectives
was searched on three terms with a serial
limiter in LCS, much fewer than 579
matches would have been retrieved. In ad-
dition to the above limiters, both systems
would benefit from having an alphabetic
sort of matches. Currently, both display
the total matches retrieved in random or-
der. Having the ability to put matches in
one alphabetical order would decrease the
number of screens a patron would need to
search. A patron would also be able to see
similar titles in an alphabetical system.
Having all or some of these improved capa-
bilities would greatly enhance the search-
ing power of either database. Since pro-
gramming trade-offs are a reality, more
study into which of these capabilities is the
most important when searching for serials
is needed.

There are also several additional ques-
tions that this study did not address. For in-
stance, do larger catalog databases cause
more searching problems because they in-
crease the number of matches? Will a pa-
tron search through five, six, or more
screens? How many and what stopwords
are necessary to ensure the most successful
search with the least user effort? These
questions need to be addressed in future
studies of online catalogs.

As is the case in many studies of this type,
more questions were raised than answered.
With the current trend toward closing card
catalogs and the move toward online cata-
logs, librarians need to know what are the
best search algorithms to build into a sys-
tem. More studies are necessary to make the
future catalogs responsive to differing lev-
els of bibliographic searching.
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UTLAS-Japan
Communications Link

George Gorsline, Jr..
and Wyley L. Powell

On February 11, 1982, the first high-
speed data communications link was estab-
lished between Canada and Japan using a
9600-baud dedicated submarine cable cir-
cuit, This allowed the Maruzen Company
Limited and International Christian Uni-
versity, both in Tokyo, to connect online to
UTLAS in Toronto. The 9600-baud circuit
uses a conventional voice grade circuit and
allows UTLAS to multiplex up to thirty-
two simultaneous channels at 300 baud
each. Maruzen had had previous experi-
ence with these arrangements, having used
an identical system to connect to Dialog
and to interface to MARUNET, their do-
mestic network which gives Maruzen cus-
tomers throughout Japan (e.g., Osaka, Fu-
kuoka) access to their MASIS Center in
Tokyo.

Maruzen, founded in 1869, is one of Ja-
pan’s largest companies in the book indus-
try. In addition to its functions as a book-
dealer, publisher, importer of foreign
publications, and exporter of Japanese ma-
terials, it distributes information retrieval
services and supplies stationery and office
equipment. Maruzen distributes UTLAS’
services and products in Japan.

International Christian University
joined the UTLAS user network, through
Maruzen, in April 1982. It was founded in
1949 by a group of Japanese and North
American educators and currently has a
student body of about 2,100. Among the
unique titles which ICU contributes to the
UTLAS database are older materials on re-

George Gorsline, Jr., is director of technical sup-
port and Wyley L. Powell is in Public Relations,
UTLAS, Toronto, Ontario.

ligious studies, materials on Japanese cul-
ture and language, and English-language
books published in Japan and other Asian
countries.

UTLAS is currently investigating Inter-
national Communication Access Service
(packet service) to provide international
service on a pay-as-you-go basis and to sat-
isfy the Japanese and other countries’ regu-
lations regarding electronic mail (“message
switching”).* Packet switching was not
originally considered because the Japanese
overseas telecommunications company,
Kokusai Denshin Denwa Company Lim-
ited (KDD), did not then support ICAS
protocol, nor had UTLAS yet announced
its packet network support. A satellite link
was rejected because signals would have re-
quired over one-half second to travel up to
the satellite and return to Earth. These de-
lays are unacceptably long for dedicated
data service using the full-duplex mode of
operation because of their impact on termi-
nal response time.

To establish the Toronto-Tokyo link, it
was necessary to install multiplexing equip-
ment and order the 9,000-mile-long cir-
cuit. Since seven different companies were
involved in providing segments of the cir-
cuit,f the integration and testing end-to-
end became quite challenging. Pieces do
not always fit together as expected, and,
with data moving in both directions on a

*Qutside North America, communications facili-
ties (telephone, telex, data, etc.) are operated by
government agencies and regulated on a content
basis. As computer message switching could dis-
place telex revenues, many countries require use
of ICAS, payment per message, instead of flat
rate for unlimited use lines,

fUTLAS, Bell Canada, CNCP Telecommunica-
tions, Teleglobe Canada, KDD, Nippon Tele-
phone and Telegraph (NTT), and Maruzen were
the companies involved. The circuit runs from
Toronto to Vancouver to Hawaii to Guam to
Okinawa to Tokyo and Osaka.
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full-duplex circuit, it is possible for the con-
nection to work well one way but not the
other. The fourteen-hour time difference
and different technical standards (again
North American vis-a-vis the rest of the
world) further complicated the testing.
However, problems are to be expected in
setting up any complex circuit, and the
dedication and goodwill of many people
working during their normal sleeping hours
made the circuit work.

More recently, UTLAS installed a TYM-
NET host node, thus providing local-call
dial access in virtually all U.S. centers and
giving UTLAS an immediate presence
throughout North America. ] ]

The WLN/RLG/LC
Linked Systems Project

Wayne E. Davison
INTRODUCTION

This communication draws heavily on
documents which are the work of many of
the Linked Systems Project team members.
A list of documents produced by the project
is to be found in appendix A.

The WLN/RLG/LC Linked Systems
Project (LSP) began early in 1980. With
funding from the Council on Library Re-
sources (CLR), the Washington Library
Network (WLN) and the Research Li-
braries Group, Inc. (RLG) began work,
along with the Library of Congress (LC),
on an online communications link and in-
tersystem data retrieval and maintenance
facility to support a shared authority file.
The communications link will enable het-
erogeneous computer systems to exchange
data, and is extensible to additional systems
beyond the initial three. This link will be
based on existing and emerging interna-
tional standards to the fullest extent possi-
ble. The shared authority file will support

Wayne E. Davison is manager, Communications
Development, for The Research Libraries
Group, Inc., Stanford, California.
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the Name Authority File Service (NAFS),
and help to overcome a barrier to effective
exchange of bibliographic data caused by
the frequent lack of heading consistency
across systems. The NAFS and the retrieval
facilities will serve as the basis for future
sharing of bibliographic data. Thus, the
LSP will provide the foundations for a na-
tional bibliographic network.

While the computer-to-computer com-
munications link will first be used for the
exchange of authority data, the existence of
the link will allow later sharing of full cata-
log records, location and holdings data, the
transmittal of interlibrary loan requests,
communication with book vendors, et al.
At the completion of the Linked Systems
Project, there will be a network in place
upon which many applications can be im-
plemented, using the cooperative creation
and maintenance of consistent databases,
search and retrieval between systems, and
exchange of free-form messages. Truly a
national network will have come into be-
ing, based upon a diversity of systems
linked by a standard interface.

ORGANIZATION OF THE
LINKED SYSTEMS PROJECT

WLN, RLG, and LC participate in the
LSP as peers, and all decisions are made by
consensus. C. Lee Jones is the program offi-
cer who oversees the project for CLR. The
senior officers responsible for the project at
each of the member institutions currently
are Raymond DeBuse for WLN, Tina Kass
for RLG, and Henriette Avram for LC.
There are two working groups, each com-
posed of representatives from each of the
three institutions. The Telecommunica-
tions Group is responsible for all aspects of
the communications link between the ap-
plications programs in each system. The
Authorities Group is responsible for the ap-
plications support of authority record re-
trieval and maintenance between the sys-
tems and between each system and its own
terminal users. The LSP is divided into
three segments, named Project 1, Standard
Network Interconnection (SNI), and Au-
thorities Implementation (AI) (see figure
1). Project 1, the requirements definition
segment, contained two parallel compo-
nents: the authorities component and the
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telecommunications component. A fourth
segment is currently being defined to ex-
tend the functions of the LSP to include ex-
change of bibliographic records as well as
authority records.

THE NEED
TO LINK SYSTEMS

In order to meet the service needs of their
users and to deal with economic realities, li-
braries must share information resources to
the fullest extent possible. While each of the
bibliographic utilities has facilitated this
sharing among its own membership, each
utility has been isolated from the others. A
major reason for this isolation is the lack of
common data communications procedures
for interconnecting dissimilar computer
systems. As the cost of computer hardware
continues to fall, more individual libraries
are installing their own local systems to
supply their users with improved services in
the areas of circulation control, online cat-
alogs, ete. Unless there is a mechanism to
link these systems, the problem of isolation
will be compounded.

The linking of computerized systems to
permit one system to exchange data with
another system is a basic and essential task
to any effective cooperative intersystem re-
source sharing. By developing standardized
techniques for linking systems and imple-
menting these on three major library auto-
mation systems, a significant contribution
toward meeting the goals of the Council on
Library Resources’ Bibliographic Service
Development Program (BSDP) will be
made. For a brief description of BSDP, see

CLR Recent Developments, V.9, no.l
(April 1981).

The rapid growth and success of the on-
line shared cataloging systems would not
have occurred without the development of
a standard format for the communication
of machine-readable cataloging data
(MARC). The adoption of the MARC for-
mats as standards allowed the development
of different systems, all of which could pro-
cess the same data as it was received from
the Library of Congress or from other
sources adhering to those standards.
MARC will continue to be the standard as
online data exchange between systems is
developed. Similarly, the creation of stan-
dards for online links between biblio-
graphic systems will facilitate both the ex-
pansion of resource sharing among libraries
and the development of entirely new ser-
vices, such as the Name Authority File Ser-
vice (NAFS).

The potential for use of the standard
linking mechanisms between other systems
and for other applications is significant (see
figure 2). Cooperative projects such as
CONSER could use the developed tech-
niques and protocols for intersystem file
maintenance between L.C and OCLC and
for record contribution from other utilities.
Members of utilities that have their own
computer system, such as Northwestern
University, could use the standard linking
mechanisms in their cataloging and author-
ity work.

THE LSP NETWORK LINK

During Project 1, the Telecommunica-



36 Information Technology and Libraries | March 1950
Link for CONSER
WLN ocLC
Link for + Link for
Authorities and . Authorities
Bibliographic - and Bibliographic Link for
Data i Data CONSER
Link for NAFS
RLG LC
Link for Link for
Authorities and Authorities
Bibliographic and
‘Data Bibliographic
Data
Nor thwestern GPO
University

Fig. 2. Potential Configuration and Applications.

tions Group surveyed the current state of
computer networking, including offerings
from computer hardware and software
vendors, data communications vendors
and the standards work being done in the
International Standards Organization
(ISO). the American National Standards
Institute (ANSI), the Consultative Com-
mittee for International Telegraphy and
Telephony (CCITT). and the U.S. Depart-
ment of Commerce, National Bureau of
Standards (NBS). The possible network so-
lutions were measured against the follow-
ing criteria:

* The reference model of Open Systems
Interconnection [TG.4]* should be fol-

*The TG accession numbers which appear in
brackets throughout the text refer to items listed
in the bibliography.

lowed in the design of the telecommunica-
tions link.

e The link must support multiple simul-
taneous application-to-application interac-
tions among host computers (i.e., itisnota
terminal emulation protocol).

& The software involved in the link must
have available a sufficient level of support
to ensure its operational reliability. The
link should not require excessive opera-
tional personnel. Network management
must not be dependent on any single node.

* The software must belong to a clear
evolutionary software architecture with an
expected lifetime of at least five years. In
the dynamic world of networking, we must
not base the link on software that will be
shortly obsolete.

¢ The link must be implemented by LC.
WLN, and RLG by no later than October



1983 in a pilot mode on their then-current
hardware configurations. The SNI Project
2 budget must cover its development.

® The link should be cost-effective to op-
erate.

®* The telecommunications system
should be extensible to other heterogeneous
computer systems following the principles
of Open Systems Interconnection.

* The telecommunications system
should support substantially higher traffic
volume (such as would be generated by bib-
liographic exchange. interlibrary loan,
ete.) without major redesign.

The preferred solution was one based on
the ISO Open System Interconnection—
Basic Reference Model (see figure 3 and the
section “Background: Computer-to-
Computer Links” below). Each institution
will use a minicomputer to interface with

Communications 37

the Telenet public data networking using
the CCITT Recommendation X.25. Soft-
ware support for the X.25 protocol will be
supplied by the minicomputer vendors.
The three participants will jointly develop
minicomputer software to implement the
end-to-end Transport protocol being
adopted by ANSI, CCITT, and ISO
[TG.56, TG.57]. At the Session Control
layer, the three parties will collaborate on
program specification based on work in
progress in ANSI and ISO [TG.60, TG.61].

No standards work has been found at the
Presentation and Application Layers that is
applicable to bibliographic systems. There-
fore, CLR contracted with James Aagaard
of the Northwestern University Libraries to
head a project to draft specifications for
these areas. This work began in July 1981
and was completed in October 1982
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[TG.1.5, TG.50, TG.63, TG.64]. CLR has
provided additional support for this team
to coordinate protocol development with
the Bibliographic Interest Group (BIG) in
Canada. BIG is currently working on an ex-
periment to transfer batch MARC search
results from the National Library of Can-
ada (NLC) to five Canadian universities us-
ing the iNET [TG.29a, TG.29b]. In addi-
tion to being used by the LSP, Aagaard’s
work will serve as the basis for a standard to
be proposed by ANSI Committee Z39 Sub-
committee D for national and international
adoption.

THE STANDARD NETWORK
INTERCONNECTION (SNI)

The Project for a Standard Network Im-
plementation (SNI) covers the design, de-
velopment, and implementation of a stan-
dardized telecommunications link between
the systems at WLN, RLG, and LC to al-
low library applications on one system to
exchange data with library applications on
another system.

The SNI portion of the LSP began in Jan-
uary 1982 and will extend into late 1983,
During the course of the SNI project,
WLN, RLG, and LC will acquire and in-
stall the minicomputer hardware, and the
vendor-supplied X.25 software to connect
to Telenet, and test that connection. Using
a Digital Equipment Corporation (DEC)
PDP11/24 minicomputer, RLG will take
primary responsibility for developing soft-
ware in the PASCAL programming lan-
guage to implement the Transport Layer.
WLN and LC will adapt this software to
operate on their Data General Eclipse
minicomputers. The three participants will
collaborate on program specifications for
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Session Control including interfaces to the
application and presentation protocol
processes that will be developed later. LC
will take primary responsibility for devel-
opment of Session software in PL/1 for the
CICS environment which it shares in com-
mon with WLN. At the completion of the
project, the linking mechanism will be in
place to support a wide variety of library
resource sharing applications.

THE NEED FOR SHARED
AUTHORITY FILES

Shared authority files take on a double
importance in a linked system environ-
ment. First, it isimportant to share author-
ity information because authority work is
one of the most costly and labor-intensive
aspects of cataloging. Second, biblio-
graphic data cannot be shared effectively
among linked systems unless there is some
mechanism to overcome the lack of heading
consistency across those systems.

THE AUTHORITY
APPLICATION
IMPLEMENTATION (AI)

The AI, which began in late 1982, covers
the detailed design, implementation, and
evaluation of the capability for online au-
thority record exchange between the
WLN, RLG, and LC. The three partici-
pants will develop applications to support
intersystem search and response and inter-
system file maintenance facilities. There
are two general types of sessions, interac-
tive and batch; both will use the computer-
to-computer link being developed by the
SNI. Only two systems will be involved ina
given session. The interaction is a
computer-to-computer interaction. The

WLN or WLN or

RLG or LC RLG or LC
queries in queries in ——,) Li..ieaes
User --local form--> --network form-> H H
at ORIGIN TARGET [--: file :
Terminal<-responses in-| SYSTEM |<-responses in--| SYSTEM H :
local form network form

Fig. 4. Authority Searching.



terminal user communicates with the local
system, which communicates with the tar-
get system on behalf of the user. The target
system communicates its results to the origi-
nating system, which, in turn, communi-
cates the results back to the user. Search/re-
sponse is a general interactive facility
which will permit searching of authority
files on the various systems. The batch file
maintenance facility, while general in con-
cept, will be implemented specifically to
support the building of the Name Authority
File Service. These two facilities will sup-
port the cooperative creation and mainte-
nance of the Name Authority File Service.

The master name authority file will be
mounted on the system at LC. The systems
at WLN and RLG will have their own au-
thority files to support their users. Any one
of the systems will be able to search any of
the authority files on any of the three sys-
tems. Basically, a searcher on one system
formulates a search using the search lan-
guage of that system (see figure 4). The
search is translated into an intersystem syn-
tax by the originating system and sent to the
target system where it is then translated by
the target system into the query syntax of
that system. After the request is processed,
either the number of retrieved records or
the actual records are sent to the originat-
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ing system. The records are transmitted in
the US MARC format, but the originating
system displays responses to the terminal
user in the screen format of the user’s sys-
tem.

The file maintenance facility will consist
of three components: record contribution,
reporting, and record distribution. For rec-
ord contribution, when a user on an LSP
system completes a new or updated record,
the system at LC can request a copy for con-
tribution to the master file (see figure 5).

If the record fails the edits, the master
file system produces a notification for the
system from which the record came, indi-
cating the reason for failure. The systems at
WLN and RLG can request these reports
about the addition of these records to the
master file at LC (see figure 6). The master
file system does not maintain a copy of the
failed record. ;

If the record passes all edits of the master
file system, it is added to the master file, the
originating system is notified of the ap-
proval, and the record is marked for distri-
bution to all subscribers to that file, either
online or on tape. The systems at WLN and
RLG can request copies of records that
have been added to the master file (see fig-
ure 7).

Record contribution and record distribu-

LC WLN or RLG
requests in PP R B ey A
P S --network form-> records :
: master :<=| ORIGIN TARGET |<=-: to be :
: file SYSTEM |<-records in----| SYSTEM contributed :
R ST network form PR po e il

Fig. 5. Authority Record Contribution.

WLN or RLG
requests in
--network form->
ORIGIN
SYSTEM |<-reports in----

network form

LC
TARGET |<-: record edit :
SYSTEM 3 reports :

Fig. 6. Reports on Record Contribution.
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WLN or RLG LG
requests in
==network form=> H records :
ORIGIN TARGET 3 to be E
SYSTEM |<-records in----| SYSTEM : distributed :
network form Tavaanse [SPr—

Fig. 7. Record Distribution.

tion use the same record transmission
mechanism: a sequential file or queue is
generated on the system generating the
transactions and the receiving system asks
for records from this queue. The records are
then transferred one at a time. The receiv-
ing svstem keeps track of where it is in the
queue so that if restart is needed, it knows
where to ask for restart. Each record is
checked on receipt for integrity at a very
low level. If the record is a contribution to
the master file, it is also passed through the
master file edits.

Record contribution and record distribu-
tion differ in that responses, e.g., edit re-
ports, are returned for record transmission
that takes place because of record contribu-
tion, whereas responses are not returned for
distribution records. The response trans-
mission is handled like record transmission
in that the system generating the responses
puts them into a queue and the receiving
svstem asks for items from that queue. Thus
record contribution and record distribution
use the same general mechanism for trans-
mission of both types of items, records and
responses.

BACKGROUND:
COMPUTER-TO-COMPUTER
LINKS

Research into linking computer systems
began in earnest in the early 1970s when
the U.S. Department of Defense Advance
Projects Research Administration devel-
oped the ARPANET. This work was based
on packet-switching technology and con-
nected a wide variety of computer systems.
Although development of the ARPANET
ceased for all practical purposes in the mid
1970s, this effort remains a fountainhead in
the area of computer networking.

In the mid-1970s the European commu-
nity took a major step in the area of com-
puter networking when the Consultative
Committee for International Telegraphy
and Telephony (CCITT) adopted its Rec-
ommendation X.25 specifying a common
interface between computer equipment
and public packet-switching data net-
works.

At the same time, U.S. computer manu-
facturers were introducing their own pro-
prietary computer networking solutions.
These systems facilitated interconnection
of each manufacturer’s computers with
others from the same manufacturer, but
created barriers against connection with
computers from another manufacturer.

During the mid-1970s, the library com-
munity also became involved in computer
networking. Early efforts in this area were
made by the Telecommunications Com-
mittee of ALA in 1975 [TG.68]. This work
was then taken over by the NCLIS/NBS
Task Force in 1976 [TG.19]. The task force
produced a set of procedures for program-
to-program communication, but stopped
short of addressing the issues of biblio-
graphic record retrieval and maintenance.
This work was used by a group of four Nor-
wegian universities in a research project
during 1981 to link their automated biblio-
graphic systems [TG.53, TG.54].

In 1977 the Research Libraries Group.
Inc., established a computer-to-computer
link between its host system at the New
York Public Library and L.C to permit RLG
catalogers to search the LC database
through the NYPL system and bring rec-
ords back from LC to be incorporated into
the RLG database [TG.70]. Because no
computer-to-computer communications
protocols were supported by either system.



a terminal emulation mode was selected for
easy development for the pilot. In this ex-
periment, the NYPL computer appeared to
the LC computer as four terminals rather
than as another computer. Although this
technique did permit the exchange of data,
it was realized that the link was both unre-
liable and made inefficient use of the com-
munications resources. This experiment il-
lustrated the problems inherent in using a
master-slave terminal emulation approach
in place of a peer level program-to-
program approach to computer network-
ing. It was also felt that a more standard
protocol designed especially for computer-
to-computer communications would be
more extensible than the IBM-specific ter-
minal emulation technique used in the pilot
link.

THE OPEN SYSTEMS
INTERCONNECTION—
BASIC REFERENCE MODEL

The national and international stan-
dards organizations have a major activity
under way in the area of computer com-
munications through the development of
the International Standards Organization
(ISO) Reference Model for Open Systems
Interconnection (OSI). The result of these
efforts was a basic reference model for open
systems interconnection. The model has
now attained the status of an international
draft standard and has served as the touch-
stone for discussions of network architec-
ture during the last two years. See draft
proposal ISO/DP 7498 for a full description
[TG.4].

The purpose of the OSI (Open Systems
Interconnection) Basic Reference Model is
to provide a common basis for the coordi-
nation of standards development for sys-
tems interconnection, while allowing exist-
ing standards to be placed into perspective.
Open Systems Interconnection refers to
standards for the exchange of information
among processes, computers, people, net-
works, etc., that are “open” to one another
for this purpose by virtue of their mutual
use of the applicable standards.

This model describes a layered approach
to defining and implementing communica-
tions protocols. In this way the functions
and services of each layer can be specified
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and implemented independently from the
other layers. Layering is a technique that
imposes an order and structure on the fune-
tions required to support computer-to-
computer communication. All of these
functions must be performed; layering
clarifies the problem and simplifies the in-
teractions between these functions. The
ARPA Network protocols introduced layer-
ing into data communications. Since that
time layering has become the accepted soft-
ware engineering technique for organizing
network architectures. It has been used as
the basis for virtually all networks devel-
oped in recent years. IBM’s System Net-
work Architecture (SNA) and Digital
Equipment Corporation’s DECnet are two
notable examples.

Some of the benefits of layering are:

¢ the ability to “divide and conquer” a
complex technical problem

¢ reduction of complexity by imposing a
discipline on the interactions between sys-
tem components by defining and limiting
those interactions

e definition of a standard nomenclature
for discussion and design of network sys-
tems

 definition of a standard architecture
that facilitates and encourages the develop-
ment of standard procedures for all levels

e the ability to replace any single build-
ing block with a better one without disturb-
ing any of the others

e simplified error detection and pro-
gram debugging

In the OSI model, each system is logi-
cally composed of a hierarchically ordered
set of seven processes (see figure 8). Adja-
cent processes within a single system com-
municate through an interface at their
common boundary, the vertical dimension.
Processes of the same rank in separate sys-
tems collectively form a layer, the horizon-
tal dimension. Except for the highest layer,
each laver provides processes in the next
higher layer with services. The cooperation
between processes within a layer is gov-
erned by a set of protocols specific to that
layer.

In order to cooperate, processes in any
layer, other than the lowest, communicate
by means of the set of services provided by
the next lower layer. In order for informa-
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tion to be exchanged between two peer pro-
cesses, a connection must be established in
the next lower layer using a protocol of that
next lower layer. This pattern applies
downwards until an available connection,
the physical medium or a common process,
is encountered. Protocol control informa-
tion is exchanged between two peer pro-
cesses to coordinate their joint operation.
Interface control information is exchanged
between a higher level process and its next
lower level process to coordinate their joint
operation.

The Application Laver is the highest
layer in the architecture. This layer exists to
carry out the application specific aspects of
interprocess communication between ap-
plication processes. The Application Layer
is where the actual information processing
is done. This is the highest layer in the OSI
architecture. Protocols of this layer directly
serve the end-user application process by
providing the distributed information ser-
vice appropriate to an application and to
system management. All functions directly
used by application processes, including
those functions which are handled by a re-
quest for a service from a lower layer, are
part of this layer. The other layers exist only
to support this layer.

Presentation processes exist to provide
services to application processes. The pri-
mary service provided by a presentation
process is to perform transformations of
data and operations between local forms
and network canonical forms. The other
service is to provide a pass-through connec-
tion to a session process. The Presentation
Layer provides general functions for the
representation and manipulation of struc-
tured data. The purpose of the Presentation
Layer is to provide the set of services for the
Application Layer to enable it to interpret
the meaning of the data exchanged be-
tween application processes. The Presenta-
tion Layer is concerned with the manage-
ment of formats and the management and
performance of translations for the users in
the Application Layer. The Presentation
Layer is on top of the Session Layer, which
serves to link a pair of processes in the Pre-
sentation Layer.

Session processes exist to provide services
to presentation processes. The primary ser-
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vices provided by a session process are:

* session establishment
context management
session identification
session recovery
session release
data exchange
data delimiting
dialogue management

The Session Layer establishes, controls,
and clears the cooperative relationships be-
tween different application processes.
These relationships are called sessions. The
Session Layer serves to connect distributed
activities into a logical relationship for the
control of data exchange, and to disconnect
them. The Session Layer specifically sup-
ports interactions between cooperating
presentation processes.

The Transport Layer performs all func-
tions necessary to bridge the gap between
the services provided by the Network Layer
and the services needed by the Session
Layer. Therefore the functions to be per-
formed by the Transport Layer are depen-
dent on the services provided by the under-
lying Network Layer and the services
required by the Session Layer. Potential
Transport Layer functions include:

* address mapping

* multiplexing end-to-end connections
onto network connections

¢ end-to-end sequencing

* end-to-end error detection and recov-
ery

¢ end-to-end flow control

* end-to-end notification of delivery

* end-to-end segmenting and blocking

* expedited data transfer

The Transport Layer exists to provide in-
terprocess data transfer in a network envi-
ronment. The Transport Layer itself con-
trols data transportation from source host
to destination host, thereby providing
transparent transfer of data between ses-
sion processes. It provides the end-to-end
control necessary to guarantee error-free
and properly sequenced messages. The
complexity of this layer is inversely related
to the reliability of the layers below it, This
layer relieves the higher layers of all con-
cern with the transportation of data be-
tween them,

Network processes exist to provide ser-
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vices to transport processes. The primary
services provided by a network process are:

* routing

* segmenting and blocking

* error detection and recovery

* sequencing

* flow control

* notification of delivery

The Network Layer provides a connec-
tion path between a pair of transport pro-
cesses. It provides transport processes with
independence from routing and switching
considerations. In the Open Systems archi-
tecture, some systems are final destinations
for messages, while others may act as inter-
mediate nodes that forward data to other
systems. The required routing procedures
are grouped in the Network Layer. The
standard for the Network Layer is the
CCITT Recommendation X.25: “Interface
between DTE and DCE for Terminals Op-
erating in the Packet Mode on Public Data
Networks.”” In this context, the terms
“DTE” (Data Terminal Equipment) and
“Terminals” refer to all data processing
equipment, including main-frame com-
puters. “DCE” (Data Communication
Equipment) refers to a packet-switched
network, such as Telenet or Tymnet.

Data-Link processes exist to provide ser-
vices to network processes. The purpose of
the Data-Link Layer is to mask the charac-
teristics of the Physical Layer from the net-
work processes. The primary services pro-
vided by a Data-Link process are:

e address mapping

¢ delimiting and synchronization

¢ node-to-node sequence control

* node-to-node error detection and re-
covery

¢ node-to-node flow control

The Data-Link Layer provides the func-
tional and procedural means to establish,
maintain, and release one or more data
links between network processes. Some
physical connection media require rigorous
checking procedures to overcome the inher-
ently high error rate. Conventional tele-
phone lines are a case in point. These proce-
dures have been codified in data-link
control procedures, which have been stud-
ied and standardized for a number of years.
Past usage indicates that these procedures
should be placed in their own layer. X.25
specifies a data-link protocol that is identi-

cal with one of the modes specified in the
ISO HDLC (High-level Data Link Con-
trol) protocol standard. The American Na-
tional Standard version of HDLC is
ADCCP (Advanced Data Communication
Control Procedures, X3.66-1979).

The primary function of the Physical
Layer is to provide transmission of trans-
parent bit streams between data-link proc-
esses. The Physical Layer provides the me-
chanical, electrical, functional, and
procedural characteristics to establish,
maintain, and release physical connec-
tions. It is essential that the architecture
permit the use of a realistic variety of physi-
cal connection media; e.g., satellite, fiber
optics, conventional telephone lines. Be-
cause different control procedures are
needed for different media, these were iso-
lated in this layer. There are several stan-
dards for the Physical Layer. By far the
most widespread in the United States is the
Electronics Industries Association (EIA)
RS-232-C.
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ber 31, 1980)

LASP-13 Characteristics of current authority
data files | LASP. — (October 31, 1980)

LASP-14 Comments on the National Level Au-
thority Record (NLAR) | submitted by the
Washington Library Network and the Re-
search Libraries Group. — (March 1980)

LASP-19 MARC authority record format re-
view : $w control subfield | LASP. — (Decem-
ber 4, 1980; revised February 26, 1981)

LASP-20 Requirements for record content :
NLAR and LASP | LASP. — (February 27,
1981)

LASP-21
thority control system :
(February 1981)

LASP-22 Search and response facilities: WLN,
RLG, and LC | LASP. — (February 1981)

LASP-23  Authorities subsystem external design
! RLG. — (February 3, 1981)

LASP-25 LASP Joint functional specifications:
Intersystem component [ LASP. — (March 31,
1981)

LASP-25a LASP Joint functional specifica-
tions: Intersystem component | LASP. — (Au-
gust 31, 1981)

LASP-27 Organization and communication
coordination plan for Phase Il | LASP. —
(March 25, 1981)

Library of Congress automated au-
overview | LC. —
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LASP-29 Overview of LASP Phase I: Authori-
ties group | LASP. — (March 31, 1981)

LASP-30 WLN authority control system: over-
view | WLN. — (March 31, 1981)

LASP-33 Comparison of components and hier-
archical relationships of authority headings in
WLN, RLIN, and LC / LASP. — (August 31,
1981)

LASP-34 Uniqueness of headings: Comparison
of WLN/RLIN/LC normalization rules |
LASP. — (August 31, 1981)

LASP-36 LSP functional specifications: WLN
system component | WLN.— (November
1981)

LASP-37 LSP functional specifications: LC
system component | LC. — (November 1981)

LASP-38 LSP functional specifications: RLG
system component | RLG. — (November
1981)

LASP-39 LSP external design: Intersystem
component | LSP. — (February 26, 1982)

LASP-39a LSP external design: Intersystem
component | LSP. — (Revised August 31,
1982)

Library Automation?
ILIAS Is The Answer
To A Total Service

Monographs
® On-line MARC Il cataloging
® Professional cataloging to your specs
On-line, book, COM and card catalogs
Journal data
® On-line or printed catalogs of
library holding, binding, personal
subscription and routing data
® Binding and routing slips
® Union lists for multi-location systems
Private Files
® On-line data base management
for report or special collections
® Simplified input format easily
adapted to your needs

INFORONICS, INC.
550 Newtown Rd. Littleton, MA 01460
617/486-8976
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LASP-41 Proposal to the Council on Library
Resources for an authorities implementation
and bibliographic analysis | LSP. — (March
15, 1982)

LASP-4la Proposal to the Council on Library
Resources for an authorities implementation |
LSP. — (Revised September 30, 1982)

LASP-43 Addendum to the WLN/RLG/LC
Linked System Project proposal for Authorities
Implementation and Bibliographic Analysis:
Further Discussion of the Bibliographic Analy-
sis | LSP. — (April 2, 1982)

LASP-45 RLIN Authority File configuration to
support the Name Authority File (NAF) |
RLG. — (April 2, 1982)

LASP-47 LSP external design: WLN system
component | WLN. — (August 31, 1982)

LLASP-48 LSP external design: RLG system
component | RLG. — (August 31, 1982)

LLASP-49 LSP external design: LC system com-
ponent | LC. — (August 31, 1982)

LASP-50 WLN/RLG/LC Linked Systems Proj-
ect final report | LSP. — (August 31, 1982)

Microcomputers
for the Public
in the Public Library

Bonnie S. Fowler
and Duncan Smith

Libraries are moving with the times,
seeking better ways to serve their intended
patrons. In recent years one can see the
movement in the public library by its in-
creased attention to technology and net-
working. Forsyth County Public Library,
located in Winston-Salem, North Carolina,
has become one such library through an ex-
ploratory program in its Adult Continuing
Education Department (ACE). The pro-
gram, originally funded through a Library
Services and Construction Act (LSCA)

Bonnie S. Fowler is a part-time librarian in the
Adult Continuing Education Department and
Duncan Smith is Kernersville Branch librarian at
the Forsyth County Public Library, Winston-
Salem, North Carolina.



grant, offers for public access four Apple II
Plus microcomputers. Each microcom-
puter has a tutorial disk and booklet for the
uninitiated microcomputer user, and the li-
brary also provides a wide range of other
more sophisticated software packages and
print materials for public use. Data gath-
ered in a recent survey and daily statistics of
the computers’ usage indicate that the pro-
gram is achieving its service objectives.

When the idea for such a program was
first discussed at the library, it seemed ap-
propriate that computers should be part of
ACE’s services. ACE itself was originally
an experimentally funded LSCA project
that was undertaken by county funding
when its federal money was exhausted.
ACE’s goal was then, and still is, to aid
adults in making informed decisions in the
areas of continuing education, job hunting,
and career development. To attain this
goal, ACE is set up as an area separate from
the adult reference department. In the area
are housed all materials concerning col-
leges and schools; community classes/op-
portunities; financial aid; job-hunting
skills; career choice, development, and
change; grantsmanship; various career and
school tests’ preparation; adult basic edu-
cation and General Educational Develop-
ment (GED) test materials. In addition to
books, the department has extensive career,
vertical, and grantsmanship files, current
course information, college catalogs, an
automated Guidance Information Service,
typewriters for public use, and the local
Employment Security Commission’s job-
listing fiche. ACE’s patrons are both regu-
lar public library users and referrals from
other local agencies. More often than not,
these referrals are new users, surprised at
what the public library can offer them.
ACE therefore views itself, and is viewed
by the community, as a vital part of
Winston-Salem’s adult educational deliv-
ery system, and microcomputers were eas-
ily integrated into the department’s ser-
vices,

HISTORY

Much has been said and written about
the usefulness and appropriateness of mi-
crocomputers in the public library; how-
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ever, most recent action has been directed
at how the library itself can use the com-
puter or how patrons can benefit through
better services provided by a library’s utili-
zation of microcomputers. It has been pri-
marily in schools and as catalogs that pa-
trons have actually interacted with
computers in the library. Neither of these
fully develops the microcomputer’s poten-
tial for aiding the adult learner. Consider-
ing the growing importance and abilities of
computers and the goal of the ACE depart-
ment, a proposal was developed to explore
the use of microcomputers in the delivery of
both traditional and nontraditional public
library reference/informational services.

After preliminary discussions with other
community agencies working in adult con-
tinuing education, three primary goals
were defined. Ultimately, the services and
emphases of the project would rest upon
these three first-year goals, as follows:

1. To develop computer literacy and to
enhance the ability of adults to interact
with computers.

2. To provide adults with opportunities
to assess their career interests and/or de-
velop new career-related skills.

3. To improve awareness of and access
to educational opportunities for adults.

These goals and how they are being met
will be discussed as they relate to their re-
spective services—computer literacy, in-
formation/instruction, and development of
a local educational opportunity database.
It was felt that these goals would offer pa-
trons a variety of opportunities to interact
with microcomputers, and possibly even
introduce library users and nonusers to a
different facet of the public library.

The proposal requested an initial sum for
the purchase of various microcomputer
hardware, software, and print materials. It
was decided that the library would fund
the staff for the project. No new staff was
hired; existing staff was trained in the use of
microcomputers and existing software.
Since Apple had the most educationally ap-
propriate software and had been very sup-
portive during initial inquiries, it was se-
lected as the vendor. The project then
purchased two Apple II Plus microcom-
puters with 48K RAM, two 9-inch color
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monitors, one Epson printer, and a variety
of software and print materials.

SERVICES

To meet the stated goals, four areas of
services were developed, three of which
were immediately available. The first goal
of acquainting the public with micros was
accomplished through the use of the Apple-
soft Tutorial (a self-instructional manual),
other more advanced guides, and various
programming books and magazines. A list
of books and magazines used in the pro-
gram is listed in the bibliography. (In-
cluded in the list are a number of non-
Apple materials, bought to serve patrons
who are working with other computers in
addition to the library’s Apples.) The ma-
jority of users were the uninitiated, those
who had never before interacted with com-
puters. For them, the Tutorial book and
disk explained a few of the various abilities
of the computers (e.g., graphics, sounds,
text), introduced the particular BASIC ter-
minology and principles (e.g., print, prece-
dence, loops), and gave a comfortable fa-
miliarity with the machine and its
possibilities. As new users read the manual,
first they are shown programs already
stored on the disk such as games and ele-
mentary graphics. Then, users are given el-
ementary programs to type and run, they
are encouraged to experiment with various
statements in the program and they are
taught shortcuts and alternate ways to
write statements. Advanced users immedi-
ately begin using more-advanced
materials—the printer and the double disk
drive—as well as using the library’s micro-
computers for tasks both of a professional
and personal nature.

The second goal involved providing
adults with the opportunity to develop, re-
fine, and assess various career/educa-
tional-related skills. To attain this goal,
software packages were purchased to de-
velop both computer and noncomputer
skills. The computer-related skills included
word processing (Apple Writer) and learn-
ing different computer languages (Apple
Pascal, Apple Fortran). The noncomputer-
related skills included packages to help us-
ers prepare for the GED (Elementary, My
Dear Apple) and develop their typing skills
(Typing Tutor). Interestingly, many pa-

trons in this group were not concerned with
developing computer skills. Rather they
viewed the computer merely as a means,
similar to books or other educational mate-
rials, for learning or developing a necessary
skill.

Furthering both the first and second
goals of the proposal was the library’s deci-
sion to utilize the microcomputers as a
purely information-dispensing tool. A
number of software programs that could be
used for primarily information purposes
were purchased. Similar information could
be found in other materials at the library,
but due to the nature of the interaction be-
tween machine and user, microcomputer-
based information was considered to be
quite appropriate and more effective. Un-
like previously mentioned users, interested
solely in skills development, patrons who
planned to use these software programs
must have a fairly good understanding of
micros and of how they operate. Most of
these users have already completed the Tu-
torial program or have had previous com-
puter experience. An example of such a pro-
gram is an energy- evaluation/saver
program (Energy Miser), into which the
user loads his own personal housing situa-
tion and features; the computer allows the
user to explore energy-saving options by
evaluating various proposed changes the
user suggests. Similar programs are avail-
able concerning income-tax filing (Tax
Manager), general money management
(Home Accountant), and personal record
keeping (Personal Filing System).

To accomplish the third goal of improv-
ing awareness of and access to local educa-
tional opportunities, the library staff had to
first establish a database of information
that it had previously been collecting and
printing in the format of a bimonthly calen-
dar. For several years, ACE had collected
information from more than 200 schools,
agencies, businesses, and individuals con-
cerning current or ongoing courses, classes,
seminars, lectures, exhibits—anything of
an educational/informational nature for
adults. Every two months a calendar de-
scribing these upcoming opportunities was
published, complete with dates, times,
costs, and names of contact persons. The
calendar reached a mailing of 1,500 and
was available at various locations aroun



the county. It was decided to incorporate
this knowledge into a database that could
be much more current than the calendar,
would allow for easy retrieval of particular
course information, and would offer each
patron information for his particular
needs.

Patrons would be served by the database
in three ways: (1) they could peruse a print-
out of all information currently in the data-
base, (2) they could complete an interest
profile sheet and be notified when a perti-
nent course was listed, and (3) they could
request information either by phone or in
person concerning a particular subject,
field of interest, or organization and re-
ceive current information about it. In the
most popular method, patrons would com-
plete an interest profile sheet which would
inform the librarian of particular subjects
or courses of interest to the patron. On a
regular basis, library staff would search the
database for the indicated areas and notify
the patron when appropriate courses ap-
peared. Patrons could change or add to
their interest file at any time. In addition to
currency and ease of retrieval, it was hoped
that the database could record and identify
unmet educational needs in the commu-
nity, needs that could then be referred to
and addressed by the appropriate commu-
nity agencies. Establishing a database such
as this was an obvious extension of the al-
ready popular community calendar, al-
though it did require extra staff time to or-
ganize, input, and search information and
special computer materials (DB Master, a
database management package and Corvus
5 Megabyte, a hard disk drive).

DAILY LIFE

The first months after their arrival, the
microcomputers were housed in adminis-
trative offices in order for ACE and admin-
istrative staff to become familiar with both
their operation and their accompanying
software. It was important for all ACE
staff members to be able to operate the mi-
cros so that they could help patrons as the
needs arose. After this initial staff training,
microcomputers were moved to the ACE
department into an area easily supervised
from the ACE reference desk.

As soon as the public saw or heard about
them, the calls of inquiry began. (Very lit-
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tle real promotion was done; most patrons
have heard about them by word of mouth
or from a few promotional articles and fly-
ers.) In fact, the microcomputers have in-
creased the department’s daily statistics of
patrons served by approximately 40 per-
cent. Scheduling procedure for using the
micros is not difficult, but it is rigorously
enforced. Patrons may reserve a computer
for one or two hours each day, and reserva-
tions for the computer may only be made
one day in advance. Requests are taken ei-
ther by phone or in person. Hence, there is
no long waiting list; everyone has an equal
chance to use the computer. Since there is
only one double disk drive and one printer,
patrons are encouraged to reserve that par-
ticular machine if they plan to need those
special features. [t was quickly obvious that
more than two machines were needed.
With approval from the LSCA committee,
money was diverted from software and
print materials into hardware materials
and two more Apple II's were purchased.
The ACE department then had four micro-
computers available for a total of 288 hours
of computer time per week. Now, occasion-
ally there are hours when a patron can walk
in and use a micro without a reservation,
but for the most part reservations are still
required.

Because the project is targeted for adult
users, children are encouraged either to use
the computer in the children’s department
or to limit themselves to the Applesoft Tu-
torial and other educational and informa-
tional programming. A “no games” rule is
strictly followed. Actually the staff mem-
bers have found that some adults are intim-
idated by the ease with which children un-
derstand and use the computers. They also
realize that it is very difficult to concentrate
upon learning how to use the computer
when computer games are being played on
an adjacent machine. Thus the staff is very
protective of its adult users and does not en-
courage parents to leave unaccompanied
yvoung children at the computers. This is
not to say that some children do not use the
micros quite appropriately and well. Sev-
eral children have utilized the computers
for school projects and they have even
taught the staff some new language and
graphics programs. However, it is neces-
sary to consider the role of children in a
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project like this and to set limits in order to
protect somewhat hesitant adults.

In addition to protection, staff members
must also offer orientation and trouble-
shooting for microcomputer users. At their
first visit to the microcomputers, patrons
are encouraged to seek staff help if they
need it, and staff members try to keep
aware of users and of their projects. Al-
though the Applesoft Tutorial does assume
its user has had no previous experience with
or knowledge of computers, patrons will
usually not understand all that the Tutorial
explains. Daily, staff members are called
upon for further explanation or demonstra-
tion of both tutorial and software packages.
Although staff members are very willing to
help, the difficulty here is twofold. First, it
may have been months since the staff mem-
ber previewed this particular software
package, and now called upon, he must
quickly review and suggest a possible solu-
tion or explanation. Secondly, for patrons
doing their own programming, the librar-
ian must first be told and understand the
background and logic of the program be-
fore any evaluation or suggestions can be
made. Thus it is important that each staff
member periodically reacquaint himself
with both the available software programs
and general programming terminology so
that he may effectively aid his patrons.
Staff members also rely heavily upon books
and other library materials to aid them in
answering microcomputer questions and in
solving programming “bugs.”

USER DATA

All users must complete a special regis-
tration card upon their first visit to the li-
brary’s computer center. The information
card is designed to help the librarian learn
how the computer will be used by the pa-
tron and how the librarian can best help the
patron to become acquainted and comfort-
able with the microcomputers. The follow-
ing is a summary of the first six months’ us-
ers;

Total number of registered users 571
Total number of individual sessions 1,242
Previous experiences with computers
No previous experiences 238
College-level course 98
On-the-job experience 91
Own or have access to one 82
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Used micro in school 29
Other or no explanation 32
Nature of use
Personal programming 158
Computer skills 377
Instruction 114
Information 16

A tally of the first six-month service period
shows that over 40 percent of users had no
previous experience and that most, at least
initially, simply wanted computer skills
(i.e., to know how micros work).

SURVEY OF USERS

At the end of the first six months of ser-
vice, a telephone survey of registered users
was conducted. Names were randomly
chosen and library staff called 130 people
reaching 90 of them to complete the ques-
tionnaire. Questions on the survey gathered
information concerning how patrons had
been using and planned to use the com-
puters, the frequency of their use, topics for
book and software selection, interest in fu-
ture workshops, staff support, and general
library usage. The survey yielded both in-
teresting and informative data, including
the following:

1. Users appreciated the service and
planned to continue using it. The top three
areas of interest were developing micro-
computer skills, personal programming,
and instruction:

2. The frequency of patron use de-
pended heavily upon personal time sched-
ules, seasonal changes (during spring and
summer, many stated a preference for out-
door or other seasonal activities), and
transportation availability (children who
were bused to nearby schools could not get
to the library during the summer).

3. Users asked for more books (especially
introductory and advanced BASIC books)
and software, including games (suggested
mostly by children) and business languages
such as COBOL. Most users seemed pleased
with the initial purchases, but noted that
books were difficult to get without placing
them on reserve.

4. Almost all users requested workshops
on some aspects of microcomputers and
asked to be informed if the library planned
these workshops. Users were especially in-
terested in workshops on general program-
ming skills using BASIC and on home com-



puters and their applications.

5. Staff was viewed as being quite sup-
portive of and available to users, though oc-
casionally lacking in needed expertise.

6. A majority of the users had previously
used the library only for books (they said
that they had never used library-owned
films, magazines, records, or attended any
library programs).

ACE is now in the process of incorporat-
ing these findings into future plans for the
microcomputers. In October, a first work-
shop about advanced programming was
held for microcomputer users and more are
planned for the future. (In September, the
library cosponsored a statewide workshop
with more than 100 participants, aimed at
helping librarians make better decisions re-
garding microcomputers.) Software and
print purchases continue to be made on a
wider variety of topics, although there are
still no plans for buying packaged games.
In a recent staff change, a librarian with
computer experience was sought and found
for a vacated ACE staff position. Plans for
the future include beginning a statewide
microcomputer users group, cosponsoring
a library-based computer camp for chil-
dren, and possibly offering some computers
in the branch libraries.

SOFTWARE

A few words need to be said about the
difficulties involved in software purchase
for micros. These difficulties include the
need to preview software before purchase
(one cannot just read a review and buy) and
the importance of purchasing software
with comprehensive, clearly written docu-
mentation. Regarding preview, ACE has
found that it is best to view a package in its
entirety rather than in the abridged demo
form often available from vendors. Only by
viewing a complete package can an accu-
rate understanding be gained. If available,
librarians should occasionally visit an ex-
amination center such as the North Caro-
lina Department of Education’s Evaluation
Center in order to completely preview the
software before purchase. However, this
method does hinder the speed and regular-
ity of software purchase. Good documenta-
tion is also important to answer any future
problems or questions as well as to give a
clear understanding of the intended uses
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and limits of the product. Before purchas-
ing any software, it would be wise to ask the
following questions:

1. What does the product actually do?
What will a patron obtain from its use?

2. How sophisticated will the user need
to be to use the product?

3. How good is the documentation?

4. Is this a product that can be equated
with a reference book (i.e., can the product
fulfill a patron’s needs within the library
microcomputer center setting)?

5. What will staff need to know in order
to support patrons using the package?

Although even the most cautious buyer
will make purchases that do not work as
well as he had hoped or expected, careful
consideration of these questions will keep
such purchases to a minimum.

Although somewhat harried, daily life at
the computers is gratifying. In a new sense
of the phrase, the library is full of success
stories. One patron gained enough confi-
dence and expertise from the computers to
obtain a job selling them for a local com-
puter store. Several other patrons have now
stopped using the library’s center because
they learned computers to be valuable
enough to invest in one of their own. A
GED student, who had once been turned
off by learning in high school, was heard
chuckling when the computer printed,
“That’s right! Good for you, Janet,” after
she correctly finished a division problem.
There are also parents glad for the opportu-
nity to keep a step ahead of their children
and young adults eager to experiment with
the future. One of the best comments about
the project came from the telephone sur-
vey. One satisfied user said, “I'm glad to see
the government finally spending money on
something sensible, something I can benefit
from. It’s a great thing—computers in the
library.” L L]

APPENDIX A. MATERIALS
USED IN THE
COMPUTER CENTER

Books

Albrecht, Bob; Finkel, Le Roy; and Brown,
Jerald. Atari BASIC. New York: Wiley, 1979.

Applesoft Tutorial. Cupertino, Calif.: Apple
Computer, Inc., 1981.

Campbell, John L. Programming the Apple.
Waco, Tex.: Masa Research, 1981.
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Castlewitz, David M. VisiCale: Home and Of-
fice Companion. Berkeley, Calif.:
Osborne/McGraw-Hill, 1982.

Diver, Gerald Van. Vanloves Apple 11/111 Soft-
ware Directory. Overland Park, Kans.: Vital
Information, Inc., 1981.

Dwyer, Thomas. A Bit of BASIC. Reading,
Mass.: Addison-Wesley, 1980.

Glatzer, Hal. Introduction to Word Processing.
Berkeley, Calif.: Sybex, 1981.

Inman, Don. Apple Machine Language. Reston,
Va.: Reston, 1981.

Lewis, Theodore Gyle. Pascal Programming for
the Apple. Reston, Va.: Reston, 1981.

Moore, Herb; Lower, Judy; and Albrecht, Bob.
Atari Sound and Graphics. New York: Wiley,
1982,

Nevison, John M. Little Book of BASIC Style.
Reading, Mass.: Addison-Wesley, 1978.

Poole, Lon. Apple II User’s Guide. Berkeley,
Calif.: Osborne/McGraw-Hill, 1981.

Magazines

Byte. Peterborough, N.H.: Byte Publications.

Compute! The Journal for Progressive Comput-
ing. Greensboro, N.C.: Small System Services.

Creative Computing. Morristown, N.]J.: Ahl
Computing, Inc.

80 Micro: The Magazine for TRS-80* Users. Pe-
terborough, N.H.: 1001001 Inc.

Softalk. North Hollywood, Calif.: Softalk Publi-
cations, Inc.

Personal Computing, Rochelle Park, N.J.:
Hayden Publishing Company.

Sheet Music Index
on a Microcomputer

Nancy F. Carter

The Music Library of the University of
Colorado has acquired, over the vears and
mostly through gifts, a collection of vocal
sheet music consisting of approximately
two thousand pieces of music. The sheets
date from the middle of the nineteenth cen-
tury to the present. Some are in good condi-
tion, some very poor. It is a typical library
collection, not especially valuable or large,
but large enough to begin to become useful.

Nancy F. Carter is music cataloger, Music Li-
brary, University of Colorado, Boulder.
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GROWING NEED

Indexing this material had been dis-
cussed many times, but the usual culprits—
lack of time and personnel—had prevented
any significant progress. The need for such
an index was becoming more and more ap-
parent. The study of American music
reaches to vernacular as well as classical.
Interest in elusive materials such as sheet
music is growing and will continue to
grow. Professors teaching American music
are interested in having the old sheet music
available as a valuable tool for studying
trends and types of music. Popular music of
an era will reflect fads, politics, prejudices,
and accepted (or unacceptable) mores of
that era. Nostalgia buffs are often asking
for music of the thirties or forties or fifties to
study or to perform. The index would also
provide one more place to look for those
elusive song titles. In addition, we hope
that knowledge of our index and collection
will inspire additional gifts to add to our
collection.

PRELIMINARY DECISIONS

The first step in making our index was a
general informal gathering of information.
Reference personnel in the Music
Library—both past and present—were
questioned to find out what sort of informa-
tion patrons needed to help them find a
song. Did they often come to the library
knowing only a first line or title? Were they
interested in composers? Was music of a
certain era often asked for?

Next I spoke with a professor of Ameri-
can music to learn what he considered to be
the most useful housing arrangement for
the music as well as the most useful points
of access, considering his assignments and
student projects involving the sheet music.

We decided between us that the music
would be arranged on the shelves by year,
alphabetical by title within each year. The
arrangement itself serves as one type of in-
dex for anyone who wants to study music of
certain years or decades. Secondly, we de-
cided to make indexes for at least first line,
title, and composer. Any further decisions
would have to wait until we knew more
about the computer we would use.

CRITERIA
FOR INCLUSION
The sheets of music were scattered



around in various places in the library—
envelopes, holding shelves, and unsorted
gifts. No previous attempt to organize and
index the music proved to be useful in this
project. Sifting through the stacks of sheet
music, looking at every piece, was the most
enjoyable part of the project. That was one
reason I kept that entire job for myself; the
other reason was to keep the decisions as
consistent as possible. Each piece of music
was inspected to determine whether it
would be included in the indexed collec-
tion. Only vocal music was retained.
Words had to be in English or have an En-
glish translation. A few pieces were in such
bad shape that they were pieced together,
photocopied, and then discarded. Any in-
complete pieces were discarded as well, Af-
ter I decided that a piece would be kept, I
wrote the earliest vear of copyright or pub-
lication in pencil at the top of the cover. If a
piece had no date, ND was written at the
top and all those grouped together. At the
same time, decisions were made concern-
ing ambiguous titles and composers’ names
to eliminate confusion for student workers
later on. For example, songwriting teams
were very common in the twenties and thir-
ties. Information like “words and music by
Ned Miller and Chester Cohn” made it dif-
ficult to determine who should be desig-
nated as composer and who as lyricist. We
decided to designate the first one composer
and the second one lyricist unless they were
names we knew to be in opposite order.
(We try to tell our patrons to always search
both composer and lyricist indexes.) Also,
should Hans von Holtz be listed under H or
V? If there is no Name Authority to help,
each case must be decided individually.
Often in the old music, a title can be am-
biguous. For example, the title page and
beginning of score both look like: “He’s Got
Those Big Blue Eyes Like You, DADDY
MINE.” Should the title be indexed under
“Hes” or under “Daddy”’? In most cases we
chose the large type, but again it is difficult
to make hard-and-fast rules. The best an-
swer would be to have numerous cross-
references, but when space is limited or
time is short this may not be advantageous.
However, some few titles that are better
known by some phrase other than the real
title were cross-referenced; for example,
“Jeanine, I Dream of Lilac Time” was also
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listed under “Lilac Time.” We decided to
always use English translations of titles un-
less it was a phrase common to English us-
age, like “Auf Wiedershen.”

Another decision that had to be made
was whether we would use the first line of
the verse of a song or the first line of the cho-
rus. We decided to use the first line of the
chorus unless it was identical to the title, in
which case we would use the verse.

After all these decisions were made, the
piece of music was placed on the proper
stack, one for each decade. We were fortu-
nate to have an empty office for the sum-
mer, which served admirably for a place to
stack and sort. There was no need to clean
up and put things away between opportu-
nities to work on the music.

COMPUTER DECISIONS

Once we had settled on what was wanted
and needed in an index, we could discuss
computer usage in detail rather than in
generalities. After some discussion of using
the university’s large computer, we had de-
cided to go with the library’s microcom-
puter, which is a Radio Shack, Model II.
The file maintenance program called “Pro-
file,” which is an off-the-shelf program by
Radio Shack, seemed to be just the vehicle
to do our job for us. Thus, our index re-
quired no programming, only a few hours
spent adjusting the system to our data. The
bulk of time, therefore, was spent on data
entry.

The decision to use the microcomputer
brought both advantages and disadvan-
tages. The advantages were: convenience;
personal attention from the computer’s op-
erator: his desire to show that the computer
could be used advantageously for in-house
projects such as this one; and cost. The
drawbacks were those consequences of lim-
ited space. Considering that each record
would contain six fields (four of them in-
dexed), there was little room left for com-
ments. Also, alphabetizing can be done
only within each disk. Thus, if two disks are
used, two alphabetical lists of, say, titles
will be generated.

Working with the operator, we came up
with decisions we felt both of us could live
with. We had 132 printing spaces to divide
among at least six fields. We decided to in-
clude year, title, composer’s last name,
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composer’s first name, lyricist’s last name,
and first line. After allotting spaces for vital
information, we had only ten spaces left for
comments. We used these comments to in-
dicate that the text was given in an addi-
tional language besides English ( + in Fre);
a third person shared responsibility for
composition (+ Evans); the song is a
Christmas song (*Christmas); the song
originated from a musical show (*Show-
boat); the library owns copies in two keys
(+ High/Low)

Indexes would be generated using four
fields: title, composer’s last name, lyricist’s
last name, and first line. We considered us-
ing publisher as well, but the other fields
were more important to us. An index would
not be made using year since our shelf ar-
rangement would cover that need. Figure
1, a portion of a page from the title index,
shows how the finished product looks.

Each computer disk holds approximately
800-1,000 records. Since we would have to
use at least two to three disks for our collec-
tion of 2,000 anyway, we decided to use
enough to leave room for future expansion.
We used one disk for each of six time divi-
sions:
1800s and ND
1900-1909
1910-1919
1920-1929
1930-1949
1950~
Each division contains 300-400 records.

MUSIC LIBRARY
SHEET WMUSIC INDEX
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Thus, using six disks leaves enough room to
double our collection and still keep our in-
dexes divided by decades. This division
works as an advantage if a patron wishes to
peruse music of the twenties or thirties.

WORK SHEET

To reduce errors and to prevent the ne-
cessity of carrying the actual sheet music to
the computer room, a work sheet was de-
signed to record information for input.
Each line on the work sheet was marked to
indicate the maximum number of charac-
ters allowed for that field (see figure 2).

Two students went through each “dec-
ade” stack transferring all information
from each sheet of music to a work sheet.
Any questions arising concerning the infor-
mation could be resolved here in the library
rather than wasting time at the terminal.

INPUT

My student assistant, John Wilkens, was
trained in a very short time to input the in-
formation into the terminal. The job was
completed in about four weeks on a part-
time basis. As each decade was finished, a
trial printing, alphabetized by title, was
run. This enabled us to catch duplicates
and correct errors. The corrected programs
were then ready for the final run.

PRINTING

After all information was input and cor-
rected, we were ready for final printing.
This was done by the programmer and re-

PAGE 1
Wed Dec 8 1982

1530=1949
LiTLE COMPOSER LYRICIST FIRET LINE YEAR COMMENTS
HAPPY TALK RODGERS RICHARD HAMMERSTET HAPPY TAl Al A 1949 * ITH PAC
HAVE A LITTLE PAITH IN ME WARREN HARRY LEWIS I ﬂsurlumaf.:?s:ruxw L b 1930 -33::»0
HE SHALL JUDGE THY PEOPLE LAFORGE PHANE BIBLE HE SHALL JUDGE THY PEOPLE WITH 1942
HEBRIDEAN SONG : TEMPLETON ALEC WORDEWORTH B0 NIGHTINGALE DID EVER CHANT 19319
HMILLS OF OLD WYOMIN RAINGER RALFH ROBIN LET ME RIDE ON A TRAIL 1936
HOLD BACK THE DAY CEPPARD LEON COLONNA MAN AND A MAID IN THE MOONLIGH 1932
xuo:; FOR STRINGS ROSE BAV ID GALLOP WHEN I SEE YOU SMILE AT ME 1 A 1943
LY BOY IRELAND JOuR BROW! LOWLY LAD IN A MANGER 1538 *CHRISTMAS
HOME VAN STEEDEN PETER CLARKSON EVENING MARKS THE CLOSE OF DAY 1931
ﬁa::a 2125 ?ﬁ“c?&:g\lgﬂa E;:: ARTHUR BIBLE AND HIS DECIFLES WORSHIPPED HI 1947 +HIGH /LOW
BURTON MARBURG I HEAR A BIFND LOMDONDERRY BIRD 1946 *FINIAN'S
HOW DO 1 LOVE THEE LIFFE EDOUARD BROWH I8G HOW DO I LOVE THEE LET ME COUN 1541
I{lg:’_'g %ﬁ AR TEMPLETON ALEC TEMPLETON CAN'T YOU HEAR THE HUMMING BLU 1939
MONACO JAMES GORDON I NEVER HAVE A DREAM THAT I DO 1945
i g:!-: ::‘:u‘xi:::“.‘;u ™ e S HEYMAN AWAY FROM THE CITY THAT HURTS 1933
e Shir '"_“oﬁrllc :ICH MAX HOF FMAN IT'S RAINING I HOPE IT RAINS A 1530
TYNE JULE LOESSER ALL OUR PRIENDS KEEP KENOCKING 1941
1 HAVE EYES RAINGER RALPH ROB IN IF [ WERE IN THE MOONLIGHT ON 1938
§ L:l: mh;ﬂxnﬁuglcmﬂ WELDON FRANK CAVANAUGH WHEN THE SUN GOES DOWN 1933
1 ms o "E;“ You Jml\&!:gn MILTON YELLEN THO' ¥OU ARE A GREAT BIG GROWN 1930
R -~ 5-BOMD CARRIE JACOBRS-BON I LOVE YOU TRUELY, TRUELY DEAR 1938
gL nu;"‘-"D LERNER MY LOVE FOR YOU IS AS GREAT 1918
I SAW THE PLACE ENNERS @ rad. I SAW A MAIDEN PAIR SITTING 1942 *CHRISTMAS
il R HENRIETTA TIPPETT I SAW THE PLACE WHERE JESUS PR 1545
CAAN SAMMY STORDAHL I XNOW I SHOULD PITY ME BUT I 1944 SWESTON
I WILL GIVE THANKS UNTO THEE TIPTON CAMBELL BIBLE I WILL GIVE THANKS UNTO THEE 1936
I WILL LIFT UP MINE EYES UNTO  PARKER CLIFTON BIBLE 1 WILL LIFT UP MINE EYES UNTO 1934
I WISH YOU LOVE TRENET CHARLES TRENET T WISH YOU BLUEBIRDS IN THE SP 1946 +I§ FRE

Fig. 1. Portion of Page from Title Index.
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YRAR B 1 3
LYRICIST HAMMERST.E
FIRST LINE R

Fig. 2. Input Work Sheet.

quired more than a day’s time. Each disk,
representing one of the time periods, was
used to produce four alphabetical lists—
composer, lyricist, title, first line.

After receiving the printouts, I separated
the sheets to put all title lists together in as-
cending order of year, all composer lists the
same, etc. These lists were then placed in
two printout-sized notebooks. Title and
first-line lists went together in one note-
book, composer and lyricist lists in another.
Tabs were attached to facilitate finding a
list for a certain date. If a patron knows an
approximate year for a piece of music, then
this arrangement works very well. The
worse that can happen is that the patron
will have to search through six alphabetical
lists all of which are in one notebook. The
arrangement seems to be working well for
us.

STORAGE

Students helped organize each “decade”
stack of music into individual years, then
alphabetized within each year. Acid-free
storage boxes have been ordered to house
the sheet-music collection. The boxes will
be labeled by year(s) and stacked on the
shelf in our Special Collections area. Al-
phabetical arrangement by title within
each year makes access convenient.

PATRON USE

In the few months that our index has
been available, patrons and staff have
made varied use of it. We used it to find
some Christmas music for a Christmas dis-

play we were mounting in the library. A
voice student who wanted to sing a medley
of forties and fifties songs at her parents’ an-
niversary party was very pleased with our
arrangement. Senior citizens have been
poring over it lately to find songs about
travel for a local contest. It helped a history
student locate the words and music for “Lili
Marlene.” We do not allow the music to be
checked out. It may be used in the library
and it may be photocopied.

The index was finished too late to be in-
cluded in any professor’s lesson plans and
assignments for the fall semester of 1982.
We have advertised the index by mounting
a sheet-music display in our lobby and by
mention in our quarterly newsletter, Jots
and Titles. Thus we hope that our profes-
sors will soon include the sheet-music col-
lection as a resource suggestion to their stu-
dents.

UPDATE

We plan to update our index every sum-
mer when people and machines have less
demands on them. This will depend, how-
ever, on how much new music we are able
to add to our collection to make the update
worth while.

NEXT PROJECT

Next summer we hope to have the time
and resources to do a similar index for our
piano sheet music. This project will be sim-
pler than the vocal-music project since lyri-
cist and first-line categories will not ap-
ply. m
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PERLINE at Risley

Taube Marks

Managing a scientific and technical seri-
als collection with a small but able staff is
by no means a new scenario. Claiming and
checking-in are time-consuming (if not te-
dious) jobs when done diligently, but even
diligence is not enough to ensure that all
journals are received and claimed before it
is “too late.” If staff have to cope with the
extra burden of routing, the management
problems become even more difficult.
When the library serves a highly select
group of physicists and engineers dealing
with the complex problems of nuclear
power development and nuclear safety on
behalf of the entire United Kingdom, it is
essential that the library run the most effi-
cient information and library service possi-
ble.

Blackwell's PERLINE has been assisting
the library at UKAEA NPDE Risley
(United Kingdom Atomic Energy Author-
ity Nuclear Power Development Establish-
ment) since July 1982, to carefully husband
resources while providing a more accurate
method of handling checking-in and claim-
ing. With the aid of a DEC PDP 11/
23-based computer and Blackwell-
supplied software called PEARL, Risley
NPDE staff record arrivals, generate
claims, and have a complete record of seri-
als and their past receipt. The library has
improved financial information, an easy-
to-use file of all serials subscriptions, and a
means for producing and transmitting cor-
respondence (be it a claim, a query, order,
etc.) electronically to Blackwell's.

After an initial three-day training period
in Oxford with Frank Graham, the senior
librarian, and his two assistants, Jan Wells
and Angela Ratcliffe, the task of preparing
the data for entry began. Jan and Angela
created an input sheet for each of the 900 +
journals (1800 + subscriptions, 28,000 +
journal parts per year) noting the precise ti-
tle, alternate titles, ISSN, notes, frequency,
issue notation, cycle of publication, and

Taube Marks is research assistant, Blackwell
Technical Services, Ltd., Oxford, England.
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supplier. The entry sheets were sent to
Blackwell Technical Services (BTS) where
current and previous prices, order num-
bers, and further publisher information
were added. A keying exercise was under-
taken by BTS on behalf of Risley, to create
the first serial file. However, before serial
input could begin, it was necessary to con-
struct auxiliary parameter files for pub-
lisher, frequency cycle, distributor, and
suppliers (since the software and hardware
relates to all serials regardless of vendor).

File building for future libraries will be
easier since universal title, frequency, pub-
lisher, and supplier information can be re-
used so that the next library will need only
key local data to complete a record.
Machine-readable records will be available
by means of the telecommunications soft-
ware FIBER (a front-end processor that
works in conjunction with Blackwell’s ICL
2956 main frame), as will be the facility to
access Blackwell’s Book and Periodicals and
Periodicals Subscription File by teletype-
compatible terminals.

With the aid of PERLINE, the staff are,
issue by issue, abandoning their “well ma-
tured” Kalamazoo cards for checking-in
with the aid of the minicomputer and a ter-
minal. They will no longer have to thumb
through cards to determine, often after the
arrival of the next issue when it is too late to
claim, that an item is overdue. Rather, they
can simply review claims by viewing an
overdue file under the following categories:

* overdue issues awaiting claim

* damaged issues awaiting claim

* missing issues awaiting claim

* outstanding claims

¢ overdue claims

* all categories

These can be subdivided further under
the following headings:

* publisher
supplier
subscription type
serial
all serials

Retrieval of serials for checking in (or
browsing) is simple yet flexible so that
skilled and unskilled searcher alike can find
the title with the minimum amount of key-
ing. Search keys include ISSN and ISBN
(with all controls validated on entry), co-



den, locally generated code, title, and up to
two alternative titles. Title searches are
normally based on four-letter truncations
of up to the first five significant words in
the title. The use of abbreviated common
words can extend the search beyond the
first five words.

The check-in module (as opposed to the
complete serial record) has been designed
to present the user with the minimum in-
formation consistent with the correct iden-
tification of the serial. Attention is drawn
to the center of the screen where details of
the next expected issue are displayed. If the
issue received is the issue predicted, two
keystrokes complete the transaction. If the
item received is not the item indicated, the
keying of the issue specification records the
item in hand and the system, at the same
time, calculates the missing issues. The user
has the opportunity to claim the issues or
defer the claim until later. While checking
in, the printer generates routing slips, com-
plete with reader/patron names, addresses,
and other details. The patron file can be ad-
justed at each check-in to bypass or re-
sequence the routing list, User-friendly
alerts notify staff that the number of re-
ceipts has exceeded the number of subserip-
tions when extra copies are checked in.

For each issue there is a historical record
of past journal receipts with the title, issue
specification, publication date, expected
date, date received, quantity, and status.
In time, the library builds an accurate rec-
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ord of the delivery and publication pattern
of each journal and can see an entire year’s
receipt (and more) in an orderly display
with action and status displayed.

All housekeeping activities are online
without reference to Blackwell’s main
frame in Oxford. Risley need not worry
whether the main frame is available. They
can use the system twenty-four hours a day,
seven days a week. This is important since
there are occasions when they work in the
evening and on Sunday. However, access to
Blackwell’s is simple, and they can use the
combination of PEARL and FIBER soft-
ware to send claims and messages and re-
ceive acknowledgments, letters, updates
(as in the Periodicals Information Bulle-
tin), and other information. On the same
dial-up line, they can query the Blackwell
Periodical File, check the status of their or-
ders, and place orders for new and/or addi-
tional subscriptions, sample copies, and
monographs.

The installation of PERLINE at Risley is
not only the first PERLINE site, but also
the first completely automated serials con-
trol system in the UK. PERLINE offers the
possibility of an automated network for se-
rials control among larger organizations
with remote sites, and gives the user the
greatest degree of flexibility and control
over his/her own serial database. It also of-
fers online assistance to smaller libraries
previously locked out of automation on a
cost basis. m
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This special section concludes the series of
articles begun in the December 1982 issue
of ITAL.

Computing Resources
for an Online Catalog

Clifford A. Lynch, Mary E. Engle,
and Mark H. Needleman

Library automation has come of age. As
part of that maturity, it has become clear
that successful library automation projects
often require dedicated resources on a large
scale. Computing support for major library
automation projects is often taken for
granted—it is either preordained (because
the project is using a computer center estab-
lished for other purposes) or so highly con-
strained by the scope and budget of the
project that there are few choices.

In the near future, as large library auto-
mation projects become more common,
computing support will be a key issue. The
finest user interface can be subverted by
unreliable computing support or poor re-
sponse time. Cumbersome and forbidding
sign-on sequences can predispose a user to
reject a system out of hand. At the same
time, technological developments are now
rapidly changing once-visionary proposals
into economically viable realities. This has
certainly been the case at the University of
California, where the online catalog sys-
tems sPecified inthe 1977 Plan for Develop-
ment would have been much too costly
several years earlier, in 1970, but by 1980

Clifford A. Lynch is manager of the Computing
Resources Group, Mary E. Engle is an ADP sys-
tems analyst, and Mark H. Needleman is a senior
programmer, Division of Library Automation,
University of California.

were cost-effective compared to existing
manual approaches. Online catalogs will
become one of the major artifacts created
by 1980s information-processing technol-
ogy.

INITIAL DECISIONS

In the late 1970s, it was rare to see a com-
puter center set up from scratch to support
a new application. In designing the com-
puting support for the UC online catalog,
we had an unusual advantage: there was no
history to enchain us. There was no hard-
ware in place. No real decisions had been
made about the structure of the online sys-
tem, although there was a sizable invest-
ment in the development of PL/1-based
batch programs for database consolidation,
normalization, and loading.

The commitment to dedicated comput-
ing resources for the catalog meant that the
catalog came first, last, and foremost.
When designing online applications that
use hardware installed primarily for other
activities, capacity planning is often impos-
sible since capacity is prone to reassignment
by administrative fiat.” Fortunately, we
did not face this problem, and therefore
could plan system capacity and growth ra-
tionally. We could first develop an applica-
tion that met user needs on a relatively
small scale, then tune as we enlarged. Con-
trol of response time was in our own hands.

We really faced only two constraints.
The first was to preserve our investment in
batch PL/1 programs, representing years of
work. The second was our timetable and
budget. The authors of the Plan for Devel-
opment were not designing paper systems:
the plan had timetables for implementa-
tion, not just vague statements about re-
search and development. Open-ended re-
search and development was a luxury we
could not afford. While we could optimize
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the system for our application, it had to be
constructed from off-the-shelf technology.

The university has nine campuses spread
over the state of California with almost 100
libraries. DLA first had to decide where to
put computing resources in relation to the
libraries and how to deliver service from
the computer center (or centers) to the end
users.

There are two classic models for comput-
ing configurations: distributed and central-
ized. Both presuppose telecommunications
networks, but the networks have very dif-
ferent characteristics. In the distributed
processing approach, computers would be
put on some or all of the nine campuses,
each running a copy of the catalog and
database. In the centralized or monolithic
approach, one large processor would run
all systems and applications software. This
computer would be centrally placed, and
terminals on each campus would tie into it
in a star network.

The Promises and Pitfalls
of Distributed Processing

At first glance, distributed processing has
appeal. Since the costs of computing power
have dropped faster than the costs of tele-
communications, it might be reasonable to
put local data and computing power at
each site, or perhaps at four or five loca-
tions, with some of the smaller campuses
sharing processors. Assuming that most
searches are for books on the local campus,
segmenting the database according to each
campus’ holdings would minimize telecom-
munications costs and give the best re-
sponse time. The library patron would still
be able to access other campus’ holdings,
when necessary, via telecommunications
links. This approach would provide a very
robust system: if one machine failed, most
queries still could be satisfied at each of the
other campuses. So the hypothesis goes.

Unfortunately, the nature of the applica-
tion does not lend itself to this type of struc-
ture. The largest portion of our database is
composed not of bibliographic records
themselves, but of index files, such as sub-
ject and name indexes—the access points to
the data. These indexes are indispensable to
every user, regardless of location. The
database cannot reasonably be split, since

each user must be able to access all of the
indexes. We would have had to replicate
virtually all of the index structure with
each local copy of the database. This would
mean putting billions of bytes of online
storage at each processor, which did not ap-
pear to be cost-effective given our projec-
tions for disk-storage prices.

In addition, the notion that the distrib-
uted system would be more reliable proved
somewhat illusory. The online catalog was
tobecome a cornerstone of the UC libraries’
operation, and the idea that a single proces-
sor failure could disable all catalog activity
on a campus the size of Berkeley or UCLA
was intolerable. Although we could have
put up two copies of each campus’ data—
one at the local site and one as a backup at
another campus—the cost would have been
extreme.

It should also be noted that in 1979 we
knew of no database management software
commercially available that could imple-
ment a distributed and partially duplicated
database with query routing—at least in
any established form. Even today, while
much discussion is given to such systems,
outside of research establishments there is
very little operational software for them.
Some major experimental systems such as
Computer Corporation of America’s SDD-
1 have agpeared, but they are still research
projects.

Vexing management and operational
problems also confronted us in a distributed
model. Distances between campuses posed
logistical problems beyond simple incon-
venience for DLA staff, and the
alternative—duplicating at least part of the
systems and operations staff at each site—
seemed no more tractable. Distributed
processing might have been fashionable
and “futuristic” at the time, but we decided
it was poorly suited to our needs, both oper-
ationally and economically.

Centralized Processing

The time-honored approach of acquiring
a single monolithic processor would resolve
the economic and operational problems in-
herent in the distributed model, but relia-
bility would still be a weak point.

And there were other problems. All of
our analysis led us to believe that the cata-
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log would be a totally I/0O-bound applica-
tion; that is, the speed and efficiency of the
application would be limited by the speed
and efficiency of the input and output oper-
ations. It is an elementary but all too often
ignored fact of capacity planning that all
processors wait at the same speed. Thus, a
single fast central processing unit (CPU)
would spend much of its time waiting for
disk reads, making relatively poor use of the
costly CPU resource. Using a machine
priced for its high CPU speed in an applica-
tion that made little use of its computa-
tional power was a waste.

In the initial stages of developing a sys-
tem as novel as the online catalog, the fa-
vorable reaction of the user community is of
prime concern. Once lost, user confidence
is very difficult to restore. It would be diffi-
cult to test both the systems and applica-
tions software throughout the development
phases with a single processor since we
would frequently have to take our only ma-
chine out of service. Catalog availability
would be greatly reduced and failure re-
covery delayed if hardware components
had to be replaced. We feared that inevita-
ble downtime and erratic availability dur-
ing the development phases would lead the
user community to believe that the catalog
was not a reliable tool.

The Local Processor Complex

We needed an alternative approach that
would combine the cost-effectiveness and
manageability of the centralized model
with the promised reliability of the distrib-
uted paradigm. We achieved the necessary
compromise by using a number of moder-
ately sized, relatively inexpensive proces-
sors (CPUs) linked in a single processor
complex at a central location.

In this model, several processors at one
location are connected, all sharing access to
the data stored on multiple-access disks. If
there are hardware problems with one ma-
chine, the catalog can be switched to an-
other. To the end user this should appear as
nearly 100 percent uptime. With this sys-
tem we have gained the reliability that we
sought.

For maintenance, a specific processor
can be drained of work so that no new cata-
log sessions are scheduled. Multiple ma-
chines allow rapid and easy testing not
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available with other alternatives. The
result has been very little disruption during
development and, hopefully, greater end-
user confidence in the catalog’s reliability.

With all processors in a single location, it
becomes both necessary and cost-effective
to install support facilities to insulate the
site from environmental problems. A Ha-
lon fire-protection system protects our ma-
chine room and tape-storage area. Nightly,
each disk is copied to tape, and weekly the
tapes are sent to off-site storage. Since even
brief power outages or sudden fluctuations
in voltage can disrupt service, we have in-
troduced an uninterruptible power supply
(UPS). The UPS both conditions the cur-
rent and backs it up in the event of a brief
power failure. Ultimately, additional steps
such as fossil fuel generators and fully re-
dundant air-conditioning may also be justi-
fied.

CHOICE OF
MACHINE ARCHITECTURE

The size of the processors was dictated by
our belief that the catalog would be highly
I/O intensive. Because main-memory costs
were dropping rapidly, we designed the
system to make heavy use of main memory
to reduce 1/O activity wherever possible.
Thus, the catalog would also be highly
memory-intensive (it currently operates in
about four to five megabytes), necessitating
either large minicomputers or medium-size
mainframes. In addition, we felt we had to
have multiple independent I/O paths (i.e..
channels or I/O processors) in order to sup-
port the traffic load on the database. This
led us to favor medium-scale mainframes
rather than large minicomputers, since
mainframes usually offer such independent
channel capabilities.

Having made some basic decisions about
processor size, memory size, and [/O re-
quirements, our next consideration was
computer architecture. In the field of i
brary automation today, many different
machine types are in use, with varying de-
grees of success. We chose the IBM 360/370
architecture for a number of reasons. Much
of the programming we had already done
(which would become the support and
maintenance programs for the online cata-
log) was written in PL/1, a language that s
well supported on IBM machines. Also, the
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IBM architecture is a common industry
standard and is relatively stable and well
documented. It is easy to hire people famil-
iar with the IBM 360/370 environment.

Of equal importance is the vast amount
of software written for the 360/370, some of
it by IBM and some by other groups such as
universities, independent software sources,
or members of user groups. Much of this
software is available at little or no cost. The
software in use at DL A that is not provided
by IBM includes MILTEN, a telecommuni-
cations system; WYLBUR, a powerful text-
editor and job-submission system; and
SPITBOL, a SNOBOL4 compiler, an ad-
vanced high-performance string processing
language. Because of this diversity, we had
considerable choice on the one hand and
the ability to build on previous work and
investment on the other.

Over the past decade, both IBM and its
user community have made an enormous
financial commitment to the 360/370 ar-
chitecture, This, we felt, ensured that it
would be actively with us for many years to
come. We were further encouraged by the
fact that IBM was not the sole source of ma-
chines with 360/370 architecture. Today’s
plug-compatible machine manufacturer
(PCM) market is extensive, allowing us
greater freedom in procurement and some
degree of independence from the vagaries
of any single vendor’s marketing strategy.
We preferred not to rely on a single sup-
plier, favoring the advantage of choosing
among many PCMs for competitive pricing
and technology.

Having defined our computing require-
ments rather specifically, we set out to se-
lect our hardware from among the options
available in 1979. We needed 4341-class
macl'lines. This choice was based on physi-
cal size constraints and price/performance
considerations. We wanted as much incre-
mental upgradability as possible, so we
could adapt the machines closely to our
needs by adding channels and memory as
events dictated,

In 1979, when we requested bids, there
Were really only two vendors with 4341-
class machines in production: IBM and
Magnuson. IBM’s 4341 processor was lim-
ited to four megabytes of memory and six
channels, We did not feel comfortable with
these constraints (which have been re-

moved since then) or with the delivery
dates being quoted (in excess of a year dur-
ing the initial order period for IBM’s 4341).

Magnuson, on the other hand, offered
competitively priced processors in their
M/80 series expandable to sixteen mega-
bytes of main memory and sixteen 1/0
channels. Magnuson offered other advan-
tages as well. Their machine made heavy
use of microcode. This not only provided a
hedge against obsolescence but also opened
the intriguing possibility of using custom
microcode to tune the machines to our spe-
cific application.

Magnuson also offered all of the tradi-
tional problems of a small, high-technology
company: financial, management, and
technological uncertainty, (Magnuson
was, in fact, still privately held when we
bought our first two machines.) The com-
pany did not have a massive support staff,
which perhaps concerned us less than some
other customers; given our operating sys-
tem decisions (discussed below), we re-
quired relatively little support other than
basic hardware maintenance. We felt that
we could live with these risks. To date,
while Magnuson has in fact weathered con-
siderable financial and management tur-
moil, their machines have continued to
function reliably and to meet DLA’s needs.

The DLA computer complex now in-
cludes:

e Three Magnuson M80/43 CPUs, each
with eight megabytes of main memory and
six I/O channels

e Eight Control Data Corporation
33302 disk drives, totaling 1.6 gigabytes of
storage

* Fourteen Control Data Corporation
33502 disk drives, totaling 8.9 gigabytes of
storage

Each disk is accessible by two completely
separate channel/controller paths from
each of the three CPUs. The three CPUs are
fully interconnected with channel-to-
channel adapters. In addition, the DLA
complex includes various tape drives and
printers and a pair of COMTEN 3670 com-
municating controllers.

SELECTING AN
OPERATING SYSTEM

Having chosen the IBM architecture, our
next major set of decisions concerned the



62 Information Technology and Libraries

software environment. A key component of
this environment is the machine’s operating
system. This is the program that “runs” the
computer. It provides job and resource
scheduling and management, input-output
management, device management, error
-recovery, security, accounting, timing,
and a host of other services.

IBM has several different operating sys-
tems for the 370-generation machines and
plug-compatible CPUs. Among the most
prominent are OS/360, OS/VS2 (MVS),
VS1, and VM/370." All of these, except for
05/360, belong to the family of virtual
memory systems that are very much in fash-
ion today and are widely used both in in-
dustry and in education.

Our choice of 05/360 for the operating
system was both controversial and unusual
in light of the fact that it was an older oper-
ating system no longer supported by IBM,
Originally developed in the mid-1960s for
the System 360 architecture, and last re-
leased in 1972, it sprang from a generation
of basic systems software that preceded the
concept of virtual memory. Newer operat-
ing systems have long since dominated the
large-scale IBM installations. An examina-
tion of the virtues of OS/360 in the context
of DLA’s computing environment will help
put this decision in perspective.

Stability of the system and control of our
own software destiny were paramount con-
siderations. To keep the user community’s
confidence, the system had to be depend-
able. With more than ten years of use at a
great many computing installations,
0O5/360 had become both stable and reli-
able. IBM’s newer operating systems, MVS
and VM, are still changing. Any change to
a program as complex as an operating sys-
tem introduces potential destabilization.
Local modifications must be reworked to
fit each new release, and in some cases in-
terfaces to applications programs may also
be affected. Coping with this constant
change puts great demands on the systems
programming staff and disrupts applica-
tions development and public service. We
preferred to take responsibility for operat-
ing system stability, rather than relying on
a vendor. A number of our staff already
had considerable experience with 0S/360
at other installations, and we believed that
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we could implement it quickly, maintain it
competently, and tailor it to our needs.
0S/360 is in the public domain; thatis, it
is essentially free from IBM. It has a hostof
supporting software, including compilers,
modifications, utilities, teleprocessing sys
tems, and performance monitors. Much of
this software was written by user installa-
tions and is readily available from com-
puter user groups such as SHARE. The fi-
nancial benefits to this are significant. The
savings that we realized in operating
system and supporting-systems software
gave us more money for critical hardware:
processors, disks, and telecommunications.

In light of our choice of a local processor
complex configuration of four to five CPUs,
0S/360 spared us from having to buy ex
pensive licenses (for a system like MVS, for
example) for each CPU. We can plan for
the future unencumbered by extemporane-
ous conversions or the capacity and com-
patibility problems that haunt the systems
programmer, the installation planner, and
the budget manager as each new releaseap-
pears. Since we literally know where we
stand with 0S/360, our development and
production schedules need not suffer exces
sive disruption, and we can carry out oul
mission supported by a relatively small
systems-programming staff.

Since we lack vendor support for
0S/360, we always face the danger of en-
countering problems we cannot resolve
We have decided to meet this challenge by
building a staff capable of handling quickly
and efficiently the problems that inevitably
arise. We have not, to date, encountel
software problems that we could not re
solve.

One of the advantages of the new operat
ing systems is that they are continually up-
dated to support new computer technologf
such as graphics terminals and lasef
printers. Although with 0S/360 little of this
software support will be forthcoming from
the vendor, we feel that we will be ablet0
add it when there is good reason to do s
This is a valuable discipline from a maf
agement point of view, since it forces us 0
evaluate carefully the benefits of new ‘?"‘
vices rather than being swept along Wi
the excitement of being among the first it
stallations to use a new piece of hardware
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So far we have discussed the managerial
and financial advantages in running
0S/360. There were substantial technical
advantages as well. The current trend in
operating-system design is toward systems
such as MVS, which excel in sharing a very
large processor among a very large number
of concurrent tasks. In order to do this, they
rely on techniques such as virtual memory,
which have a rather substantial fixed over-
head. We wanted to dedicate processors to
a few very large applications. In this situa-
tion, the overheads introduced in the newer
operating systems are not offset by the abil-
ity to share hardware among a large num-
ber of tasks. OS/360 offers a viable alterna-
tive to this bind.

The ability to modify the system at will
gives us major performance benefits. Un-
questionably, the newer operating systems
have a number of performance improve-
ments (partially to compensate for new
overheads); we have retrofitted many of
these into 0S/360 without the accompany-
ingoverhead. For our applications mix, the
system we are now running performs per-
haps 40 to 50 percent better than “stan-
dard” OS/360,

In addition to 08/360, we chose to im-
plement an additional level of control
through the Asymmetric Multiprocessing
System (ASP),” a program of roughly the
same vintage as OS/360 (a successor system,
JES3, is available for the MVS environ-
ment). This allows us to control all of our
Processors as a single, loosely coupled pro-
cessor complex with easy and largely auto-
mated recovery from hardware failures.
Because of this, we need only a single oper-

a}or per shift for our entire computing com-
plex.

TELECOMMUNICATIONS
SOFTWARE

Along with the operating system, the
telecommunications software is crucial to
the online catalog. It transmits all of the

ta the users type at their terminals to the
applications program (the catalog) and en-
sures that the catalog’s responses are re-
turned to the proper terminal. In theory,

1 cafalog program could handle these ser-
Vices itself. However, this would require
Very close interaction with the operating

system and the hardware, not easily done in
a high-level language like PL/1 (in which
the catalog is written). The catalog pro-
gram would have to have been much more
complex, requiring more development
time and staff.

We decided on MILTEN, an existing
telecommunications software system origi-
nally written at Stanford University as part
of the MILTEN/WYLBUR/ORVYL sys-
tem.” MILTEN was already in use at DLA
with the WYLBUR text-editing system, on
which we were developing our software.
MILTEN enables terminals to switch be-
tween different applications programs on
the same computer very easily, so that we
can support test versions of the catalog si-
multaneously with the production version.
MILTEN also can support future expan-
sion as new UC library automation systems
are implemented. Besides transmitting
data to and from terminals, MILTEN pro-
vides sign-on/sign-off procedures, security
checking, statistical data on individual ter-
minal use, and control functions for the
telecommunications network.

Another major advantage to MILTEN is
its availability in IBM 370 source code, en-
abling us to modify as needed to support the
requirements of a particular library envi-
ronment. Since MILTEN now supports
only ASCII and 2741-type terminals, it is
small, parsimonious with computing re-
sources, and manageable. It isimportant to
note that the only terminals we intended to
support were generic ASCII terminals and
generic packet-switched terminals, al-
though we expected to provide a high level
of support and control for these. This ruled
out many commercial systems oriented to
3270-type terminals.

DLA has modified MILTEN to support
the online catalog by adding new and more
user-friendly messages and broadcast facil-
ities for the public catalog terminals, by im-
proving diagnostic facilities to support the
catalog, and by defining dedicated catalog
lines that do not require manual sign-
on/sign-off sequences. Most commercial
systems are weak in these features, al-
though the need for them cannot be over-
stressed. In a public-access system, a com-
plex log-on sequence is enough to drive
many users away. We have also begun to
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improve support for users who dial the cat-
alog from their personal microcomputers,
which are becoming increasingly common-
place.

Packet-Switching:
A Path for Growth

The Plan for Development mandates a
network of more than 1,000 terminals. In
order to implement such a network, our
current telecommunications network will
have to be expanded and redesigned. We
will discuss the software considerations
here. An accompanying article on tele-
communications will discuss the network.

In our present network, each terminal is
connected to the CPU across a dedicated
path of its own. This path consists of a port
on the communications controller front-
end and a subchannel address on the CPU
channel (actually, in order to provide re-
dundancy, we duplicate this subchannel
connection on each CPU in our complex).

This system has worked well for the pro-
totype with about 100 terminals on the
campuses, but it cannot support the full fu-
ture network. IBM 370 architecture has a
maximum of 256 1/0O devices (subchannels)
per channel. Each set of 256 terminals
needs a channel on each processor, 256
ports on the communications controller,
and 256 subchannel interfaces to each pro-
cessor. There are technical problems with
supporting multiple channels through a
single copy of MILTEN, but the dominant
considerations are economic. Channels are
costly, and since the number of channels
that can be connected to a given machine is
limited, adding more channels for
MILTEN would reduce the number we
could add in other areas.

This would also require adding vast
numbers of ports on the communications
controller, since an additional port would
be required fer each new terminal con-
nected. Also, because traditional telephone
communications can transmit only a lim-
ited number of data paths per phone line,
we would have to add a significant number
of phone lines to the campuses along with
the companion hardware that controls the
data flow at both ends. This represents a
substantial expense without even providing
the redundancy that a large-scale network
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needs for acceptable service. For a network
of this size, the cost of providing a backup
for each critical segment in the data-
transmission path is prohibitive.

We plan instead to convert our telecom-
munications network to packet-switched
technology. A packet is essentially data to
be transmitted over the network (in our
case either the information that the catalog
sends to the user or the responses the user
types at the terminal), surrounded by trans-
mission control information such as origin
and destination information, routing infor-
mation, error and redundancy checks, and
receipt acknowledgements. With the ori-
gin/destination information embedded in
the packets, we will need only one port and
CPU connection to control multiple termi-
nals, reaping benefits in simplicity, relia-
bility, and low cost.

There are several packet-switching pro-
tocols currently available, the most promi-
nent being the X.25 protocol’ and IBM’s
System Network Architecture (SNA)." A
protocol is simply a set of rules to perform
various communications functions in a
standardized fashion. We selected a
packet-switched network protocol called
TCP/IP (Transmission Control Protocol/
Internet Protocol), developed for the De-
partment of Defense ARPANET network
designed by Bolt Beranek and Newman.""

The ARPANET technology has been in
use for about ten years and has proven reli-
able. It has many features absent in the
other protocols, among them dynamic
routing—where each packet responds to
current network traffic, providing load lev-
eling. Packets are automatically rerouted
by alternate paths to bypass nodes that
have failed. The TCP/IP protocol allows
internetwork communication, so that a
packet can be sent from one network to a fi-
nal destination at a node in an external net-
work, passing through one or more inter-
mediate networks along the way.
Additionally, it supports communication
with other networks using different proto-
cols and among different types of com-
puters within the same network.

While the ARPANET protocols have the
benefit of being vendor-independent and
are consequently very flexible, they require
considerable software development to im-
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plement in our host computers. Here,
again, our ability to freely modify 0S/360
and MILTEN to mesh with this new soft-
ware is very important.

SOFTWARE PACKAGES FOR
THE ONLINE CATALOG

In an ideal world we could have pur-
chased much more of the base software for
the online catalog rather than writing it
ourselves, But due to the unusual features
of the online catalog, we could not find ad-
equate commercial software.

One of the key differences between the
UC catalog (and public information re-
trieval systems in general) and more typical
business-oriented terminal systems is that
the UC catalog is a conversational rather
than a transaction-oriented system. That
is, it involves an open-ended dialogue with
the user, with a great deal of the context
carried by the system throughout the ses-
51011.

For example, a user may set parameters
in a session that limit a search to a specific
campus’ holdings or that select just one of
three possible display modes. MELVYL re-
members your last command so that enter-
ing HELP at any given point will return an
explanation of where you are in a search
and what you can do next. Three errorsina
row cause the system to provide HELP au-
tomatically.

In a transaction-oriented system, on the
other hand, you typically fill in a number of
blanks on a screen (or respond to prompts),
the data is processed, and a result dis-
played, then you start from scratch with a
new transaction. In order to provide a user-
friendly public-access system, we felt that a
heavily conversational bias was manda-
tory.

The easiest way to develop terminal ap-
plications in an IBM world is to write pro-
grams that deal primarily with a single
user, and then use a transaction monitor
package to thread multiple users through
the single-user program. This approach
greatly reduces the complexity that the ap-
plications programmer must handle, sim-
plifies debugging, and isolates other users
from any problem in the software that a
given user’s session may uncover. There are
anumber of transaction-processing systems

on the market designed for high-volume
handling of large terminal networks; per-
haps the best known is IBM’s CICS. Unfor-
tunately, the name “transaction process-
ing” is accurate: these systems are designed
to handle transactional rather than conver-
sational interactions. For our situation,
they also would have needed extensive
changes in order to interface to MILTEN.

We were therefore faced with the arche-
typal system designer’s problem: we could
purchase something that would not really
meet our needs, or we could develop a cus-
tom system to do exactly what we wanted.
Since the software at issue was the user
interface—the heart of the system, and the
key to its success or failure—we decided on
a custom system.

The Multi-User Interface

This led to some rather unusual applica-
tions development. The applications pro-
gram interfaced directly to MILTEN, and
as such became aware that it was dealing
with many users, rather than just “seeing”
one and letting the transaction monitor be
concerned with multi-threading the pro-
gram. Therefore, we had to develop a
rather complex and delicate software mod-
ule called a “dispatcher” or “controller” to
keep track of the many users on the catalog
at any given moment and to decide which
terminal to service next. While this re-
quired substantial programming, the end
result was an extremely successful user in-
terface: a system that because it was custom
designed could support a large number of
terminals with minimal overhead. It re-
mains to be seen how difficult it will be to
maintain and modify this dispatcher mod-
ule as demands on it change. Certainly it
has been one of the more complex and
error-prone parts of the system to date;
problems tend to be sensitive to timing and
hard to reproduce, but far from unmanage-
able.

The Database Management System

We also needed a database management
system (DBMS). Again, there were a num-
ber of database systems on the market that
could do most of what we needed. None
were perfect for our application, but if the
system was to be ready on schedule, we did
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not have time to develop our own DBMS
along with everything else. Since the user
does not interact with the DBMS system di-
rectly, we thought we could mask unpleas-
ant features by programming around them
in the user interface. We selected Software
AG’s ADABAS system, a network data
model DBMS that has been in the field for a
number of years and appeared relatively
mature and stable."” It had been used suc-
cessfully in bibliographic applications,
most notably at the Washington Library
Network.

ADABAS has in fact worked, but its im-
plementation and use have not been easy.
We have had to program around the sys-
tem’s shortcomings both in the user inter-
face and in our database design. Not sur-
prisingly, it takes much longer to fix
ADABAS problems than those in the sys-
tems we maintain ourselves. Because we do
not have access to the source code for ADA-
BAS, performance and tuning have been
difficult, and at this point ADABAS and the
disk I/O subsystem are the major bottle-
necks in our catalog’s performance—it is
often hard to find out which of the two is
really causing the problem.

ADABAS is the major resource consumer
in the MILTEN/CATALOG/ADABAS
suite of programs. The following shows re-
source consumption for a typical (fairly
light) afternoon’s catalog use:

CPU 1/0

Time Operations Region
MILTEN 889 secs. 496,572 250 K
ADABAS 6,370 secs. 490,028 1500 K
CATALOG 1,683 secs. 2,000 3650 K

THE PROBLEMS OF
OVERHEAD AND
RESPONSE TIME

At this point DLA has a successful system
in operation, and we are now working to
expand it from a 100-terminal prototype to
a full production system, This involves
some changes to the database design, con-
version to packet-switching telecommuni-
cations, and purchase of more terminals
and computing hardware.

We have two major objectives in system
configuration, tuning, and development:
reducing overhead and improving response
time. These are distinct but related issues.
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Our success with them will determine both
the ongoing success of the system and the
cost of expanding it. A number of techno-
logical developments on the horizon will
affect these issues considerably.

Reducing system overhead means effec-
tively reducing the CPU time and I/O oper-
ations necessary to carry out a search or,
more generally, the time to process the re-
sponse to one prompt and issue the next.
(Our overhead is fairly low except in actual
search processing, and the possibilities for
reducing overhead in other areas seem lim-
ited.) Reducing overhead can also be
thought of as processing more transactions
per minute of computer time, which in turn
means processing more users per CPU.

Improving response time, on the other
hand, means reducing the elapsed time be-
tween initiating a search and having the
results in hand. It is important to under-
stand that reducing CPU overhead will not
necessarily reduce response time unless the
machine is running close to capacity. Re-
cent monitoring at DLA suggests that CPU
overhead is not our immediate problem.
Statistics from a typical period show the
following pattern of CPU utilization
(again, a relatively quiet day):

Operating System 1.0% of CPU
ADABAS 17.0% of CPU
Catalog 4.7% of CPU
MILTEN 2.5% of CPU
Available

74.8% of CPU

In periods of heavy use, our observation
is that all figures extrapolate linearly, ex-
cept ADABAS CPU time, which grows
somewhat faster.

These figures suggest that response time
(which is currently running in the five- to
ten-second range for typical searches) is our
major problem right now. Overhead will
become important mainly in figuring the
cost of expanding the system. At present,
we could either double or halve our CPU
overhead with only a negligible effect on
response time. Put another way, buying 2
faster CPU won't provide faster response
for our users: all CPUs wait at the same

speed.
The Disk Bottleneck
The bottleneck for response time is the

(free for other purposes)
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disk subsystem. In order to improve re-
sponse time, we will have to make disk ac-
cesses either faster or fewer.

Overcoming the disk bottleneck has been
a major theme in computer systems for li-
brary automation since the 1960s. Malin-
conico" gives a fascinating historical per-
spective on this problem, which, as we shall
see, may still be the major obstacle to im-
plementing successful large-scale library-
automation systems.

As long as we use ADABAS, reducing the
number of disk accesses does not appear to
be promising. We are already giving the
DBMS as much main memory as it seems to
be able to use constructively for buffering
and are circumventing it for some opera-
tions. With changes in the file design, we
could reduce the number of disk reads, but
we would need a lot more disk space (which
we presently cannot afford or house). Short
of re-examining and replacing the al-
gorithms the DBMS uses to access the data-
base, which would involve replacing the
DBMS, there seems to be little we can do to
reduce disk accesses. There is an alternative
that might also help response time—
carrying out more disk accesses in parallel
for a given search—but this is equally inac-
cessible to us since we cannot control ADA-
BAS’ access and search resolution al-
gorithms.

An alternative is to make disk accesses
faster. There are four major components to
disk-access time: queuing delay, seek time,
latency time, and transfer time.

We intend to add more channels and
controllers to reduce queuing. The new
generation of disks coming onto the market
now (IBM 3380 and equivalents) offer
faster transfer time (3 megabytes/second as
opposed to 1.5 megabytes/second) and im-
proved seek and latency time. The faster
transfer rates will further reduce queuing
delay. We project a continued, although
not radical, improvement in this technol-
ogy over the coming years. However, other
approaches that may be available in the
next few years could further alleviate these
bottlenecks.

Dry ms

Drums or their modern solid-state ana-
logs are one option for faster access to data.

Drums eliminate seek time by placing a
read head over each track on the device.
Solid-state memories improve matters fur-
ther by not using rotating media at all,
eliminating latency time as well as seek
time, and speeding access to the point
where channel interface, electrical proto-
col, and transfer rate become the limiting
factors. Our problem with these ap-
proaches is that well over a gigabyte of our
database has very high access, and at cur-
rent prices it would cost too much to house
that much data on drums or solid-state
memory. While we expect these costs to
drop, it seems unlikely that several giga-
bytes of such storage will become afford-
able in the near future.

Database Machines

A far more radical alternative is some
form of database machine. There are sev-
eral of these on the market today, although
none of them exploits the concept to its full-
est. The coneept of a database machine'' in-
volves the following considerations.

First, when a DBMS is running on a
general-purpose CPU along with every-
thing else, the CPU spends much of its time
deciding what to do next because of the
high frequency of 1/0 interrupts generated
by the DBMS. Each time a block of an in-
dex is read in, the DBMS must be dis-
patched by the operating system, decide
which block to read next, initiate another
read, and pass control back to the operating
system so that it can continue doing what-
ever it was doing before the read was com-
pleted.

Second, while a CPU is a general-
purpose device, the DBMS makes use of
only a small subset of the facilities available
on the CPU. Thus, an improvement in a
small group of facilities (or a custom hard-
ware implementation of them) would
greatly reduce the CPU time used by the
DBMS.

Finally, by using special file organiza-
tions, it may be possible to place intelli-
gence in the disk subsystem itself so that
much of the search logic can be carried out
in the disk area itself, without involving the
CPU.,

Unfortunately, these techniques are di-
rected primarily to overhead reduction.
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Only the final one, which implies building
more intelligent and consequently “faster”
disks (for specific types of access), offers
DLA any real reduction in response time.
While a database machine might very well
reduce overhead, it might actually increase
response time unless it made heavy use of
intelligent disks (which none of the existing
systems, such as Software AG’s database
machine, actually use). A database ma-
chine would create other problems, nota-
bly a single point of failure for the whole
disk subsystem. At present, although we in-
tend to keep a close watch on new develop-
ments, we do not feel that database ma-
chines offer the answer to improving
response time.

Improving Performance
through Microcode

Returning to the overhead problem, one
very simple solution is to purchase faster
CPUs. Undoubtedly, as the price/perfor-
mance ratio continues to shift in our favor,
we will increase the speed of our machines.
As the proponents of the database machine
concept have pointed out, however, this
will not necessarily result in large redue-
tions in CPU utilization.

For example, a faster floating point pro-
cessor would have almost no effect on our
response time or our overhead, since our
application does not emphasize calcula-
tion. Consequently, while faster processors
will help our overall system performance
(since, for example, our batch loading and
database maintenance programs will bene-
fit substantially), we may need to seek
methods to reduce overhead that are more
specific to the problem than CPU upgrades
but cheaper and less radical than database
machines.

An attractive and very reasonable alter-
native to the database machine is to use mi-
crocoding to build into the CPU some of the
functions that would be performed by a
database machine. As mentioned earlier,
the Magnuson is a microcoded machine.
This means that the CPU uses a very low-
level programming language that talks di-
rectly to the hardware to simulate the func-
tions of the IBM 360/370 architecture. This
is a very flexible approach in that as the 370
architecture expands in definition, new mi-
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crocode can be added to the machine to
perform those enhanced functions.

This has intriguing implications for the
online catalog at DLA. Having customnized
both the operating system and application
software, we now see the possibility of re-
writing certain critical sections of them in
microcode to greatly increase throughput
and system efficiency. This is another in-
stance in which our choice of an unsup-
ported operating system like 0S/360 has
turned out to be of benefit. We can add mi-
crocode without fearing the need to redo it
for new operating system releases.

With regard to the applications pro-
gram, certain heavily exercised portions of
the catalog may lend themselves to being
microcoded in order to improve their effi-
ciency. Microcoding can also be used to ex-
tend the IBM machine instruction set with
new instructions that would take over cur-
rent software functions. These new instruc-
tions could then be incorporated into exist-
ing and new software, replacing current
routines. This would greatly increase the
speed and efficiency of the existing soft-
ware and would eliminate the need to re-
write the same or similar routines in many
different programs. Since the functions are
similar but not exactly the same in the sev-
eral programs, the microcode design would
have to be general enough for overall appli-
cability, yet small and fast enough to justify
itsexistence. There are design limitations in
what can be done and how large a micro-
code routine can be. But microcoding ex-
tended features does present an exciting al-
ternative for various types of queue
searching and maintenance, binary tree
searching and maintenance, and table
scanning and lookup.

Microcoding also shows promise for sys-
tem monitoring. Since it operates at a very
low machine level, it is possible to write
routines that monitor how the hardware it-
self is performing. It is also possible to get
below the software and monitor its behav-
ior as well. This would add measurement
and tuning tools at a level not present in
most of the available software packages or,
if present, only at the cost of severely de-
grading system throughput and response
time.

Mierocoding has potential for monitor-
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ing I/0 subsystems. The DLA system uses
disks that are shared among multiple CPUs
and accessed by multiple paths, both to
protect against failures and to increase
overall system throughput by allowing
multiple simultaneous access. We expect
that microcoded diagnostic routines at the
hardware level can give us basic statistics
about channel loading on the various I/0
channels, and the frequency with which
specific 1/0 operations return busy re-
sponses from a particular channel and must
be retransmitted along an alternate path.
These diagnostics will help us configure
and tune our I/O subsystem to provide the
fastest possible access to all disks in the sys-
tem.

As microcoding begins to play a larger
role in our application, our choice of the
Magnuson M80 machine has been sus-
tained, since it is heavily microcoded and
can be adapted to provide many of the fea-
tures discussed above. As a small company,
Magnuson can be expected to be more re-
sponsive to customers. Also, since many of
the features we need may be interesting to
others, Magnuson may develop them to im-
prove their product and increase their share
of the plug-compatible market. In fact,
Magnuson has already started to move in
this direction.

Reducing Disk Costs
Data Compression

As stated above, building an online cata-
log requires massive amounts of disk stor-
age to hold the data and indexes. Since the
IBM EBCDIC character code uses an eight-
bit pattern to describe each character, the
cost for storing data on a disk is fixed. An
alternative way to store data is to use a
variable-length representation code with
an algorithm that weighs the frequency of
occurrence of characters and stores more
frequently occurring characters in fewer
bits. Unfortunately, these bit-oriented
compression and decompression al-
gorithms run very slowly on typical byte-
oriented processors. Performing compres-
sion and decompression in software,
therefore, would be much too slow, consid-
ering the amount of such activity necessary
for savings of any magnitude with a large
bibliographic database.

Using microcoding for this data conver-
sion is a feasible alternative. It would be
possible to write microcoded instructions to
convert data between a compressed format
and the standard EBCDIC character rep-
resentations. This has two major advan-
tages: first, data compression and decom-
pression can occur at much faster speeds,
making it feasible to implement; second, it
becomes relatively transparent to the appli-
cation program, which at most would only
have to call a small subroutine to compress
and decompress data. Thus, we can use
data compression in many applications
without recoding or repackaging the rather
complicated routines for each application
that wanted to use them.

Microcode is not the complete answer to
this problem since in order to achieve the
necessary data decompression speed, spe-
cial hardware may be needed to support
the microcoded instructions. In addition,
to take full advantage of the benefits of data
compression, the DBMS would have to be
modified to exploit the data compression
routines.'®

Optical Disks

Since the cost of computing power has
rapidly declined, the dominant costs of a
computing facility such as DLA’s are now
telecommunications and data storage.
While data compression can reduce data-
storage requirements as much as 30 to 40
percent, ultimately a cheaper storage me-
dium must be found if library automation is
to be economically viable for electronic
document storage and retrieval.

While the price of magnetic storage will
continue to drop, the cost reduction needed
for new developments requires a new me-
dium such as optical disks. These offer the
possibility of huge cost savings in systems
like DLA’s and introduce the potential for
exciting new types of systems as well.

Optical disks provide much cheaper stor-
age for nonvolatile data—that is, for data
that changes very little over time. In our
case, the bibliographic records themselves
change little over time, if at all, compared
to the index records, Although new biblio-
graphic records are continually added to
the database, once there, they are not con-
stantly updated as are the index entries, for
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example. Optical disks are attractive be-
cause of high data capacity (with a density
thirty times that of magnetic media), low
price, archival quality (since they are unaf-
fected by magnetic or radiation distur-
bance), and high data-transfer rates. Addi-
tionally, they impose few environmental
demands since the storage surface is en-
cased in plexiglass and thus is unaffected by
dust, smoke, and fingerprints."®

Data is stored on optical disks with a la-
ser beam that melts pits into a thin tellu-
rium layer on the disk surface. The pits cre-
ate a different reflectivity than the
unburned surface when a lower-powered
laser beam is passed over them. Once a pit is
burned it cannot be erased or undone, so, at
present, the optical disk is primarily a
write-once medium. There are several ex-
perimental projects under way to allow
multiple writing of optical disks, but the
perfection of these techniques appears to be
at least two years away. There are also vari-
ous theoretical techniques that would al-
low a certain number of repeated writes
on write-once optical disks by using special-
ized encoding techniques,” but to the best
of our knowledge these have yet to be ex-
ploited commercially. Currently, both
write-once and repeated-write optical disks
exist in prototype, and we expect to see the
first generation commercially available in
late 1983 or early 1984.

The optical disk poses several interesting
problems as a storage medium. The laser
requires a settling (or focusing) time each
time it is moved to do a read. Once posi-
tioned, however, data transfer is extremely
fast. This means that the optical disk be-
haves very much like a magnetic disk with a
very long seek time and a very fast data-
transfer rate. Current index structures,
which are very efficient on magnetic disks,
may not work well on optical disks, and
new data structures may have to be devel-
oped to exploit the devices to their fullest if
they are to be used to store indexes as well as
data. In addition, itisnot at all clear how to
integrate optical disks and magnetic disks
into a unified medium for housing a data-
base. However, the potential cost savings
from converting some of the database to op-

tical media are too significant to be ig-
nored.
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DIRECTIONS FOR
COMPUTING
TECHNOLOGY

In building the UC online catalog we
made a number of discoveries about what
was and was not available on the market-
place. We have discussed how current tech-
nological developments might help DLA
address its immediate problems: weak-
nesses in commercially available database
systems, the disk bottleneck, and the costs
of massive amounts of disk storage. All of
these are active development areas in the
marketplace.

In the course of designing and imple-
menting our system, however, we have
identified many facilities simply not avail-
able in the IBM world, as far as we could
determine. In many cases they can be
found in other architectures, particularly
in minicomputer environments. Such facil-
ities could have a major impact on how
processor complexes are assembled and
what they would cost. In many cases, our
inability to obtain such facilities has led to
reduced reliability, needless complexity, or
increased costs in our system.

Fault Tolerance

In general, too little attention is paid to
fault tolerance in the IBM world. Any ma-
jor error seems to bring down the system.
Fault tolerance is the ability to either re-
configure around the error or restart the
system automatically. We have found that
redundant CPUs are an excellent approach
to this problem, although there are serious
problems in the amount of manual switch-
ing necessary to move from a failed proces-
sor to a functioning one and altogether too
much discontinuity. There is no reason why
processors in a complex cannot monitor and
restart each other when a failure is de-
tected. IBM’s recent announcement of its
Remote Operator Console Facility for the
4341 has at last removed the major barrier
to such support.

Similarly, there is no reason why
software/hardware failure monitors can-
not be built into machines so that they
could restart themselves after a failure.
Such features would greatly reduce the
time required to restore a complex to oper-
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ating status and eliminate much of the op-
erational complexity in a local processor
complex. The same considerations apply to
communications front-end processors,
which seem to be designed with a great dis-
regard for automated restart, switching,
and graceful degradation capabilities.

Disks present a special and more serious
problem. With the reappearance of fixed
media devices such as the 3350 and 3380,
more and more data can be contained in
each disk unit. The cost of providing redun-
dant disks is generally prohibitive. Any fail-
ure in the electronics or media generally
renders massive amounts of the database
inaccessible. DLA still maintains mount-
able media (3330 type disks) for certain
critical operating-system data, but the cost
and floor-space limitations prohibit us
from using this approach to the database it-
self. Virtually all of our catalog outages of
more than a few minutes are due to disk
failures. We are in need of a better means of
recovery from disk failures.

Local Processor Complexes
and Shared Memory

The basic software for local processor
complexes (ASP/JES3) is quite good. How-
ever, the channel-to-channel adapter nor-
mally used to connect CPUs into a local
complex becomes a major problem when
one wishes to connect four or five processors
for full redundancy (five processors require
ten channel-to-channel adapters!). Some
form of integrated channel-to-channel
adapter/switching device would alleviate
the problem. IBM’s recent 3088 system
coupler announcement appears to be a ma-
jor step in this direction.

There is a desperate need for a shared-
memory capability between loosely coup-
led processors. The new possibilities that
this would open up are almost endless: so-
phisticated recovery and fault-tolerant
processor complexes, low-overhead distrib-
uted computing and data sharing, multi-
CPU database update with minimal prob-
lems, and the ability to share very large
tables.

Intelligent Disks

Serious consideration should be given to

moving some of the basic DBMS functions
out into the disk subsystem. The trend to
date is primarily the development of
special-purpose CPUs to act as database
machines. This may be a reflection of the
marketplace: since only IBM currently
manufactures the full line of equipment
from operating system to CPU and disk
subsystem, development by any company
other than IBM would require collabora-
tive efforts.

CONCLUSION

This article has tried to give some insight
into what led DLA to configure its comput-
ing resources as they are now and to evalu-
ate the choices that were fruitful and those
that were not. In the main we feel we chose
well for our purposes, given the technology
available. Much of our experience seems to
run counter to generally accepted thinking
within the industry; for example, our expe-
rience with 0S/360, MILTEN, and a
multi-user applications program has been
very successful. Our experience with com-
mercial software has been somewhat less
$0.

In some cases, such as the disk bottle-
neck, we face the same obstacles that much
of the rest of the industry does. In other ar-
eas, such as in our need for shared memory,
our needs seem to be different from those of
the industry as a whole. Perhaps we are a
bellwether: certainly the reliability and
performance requirements of public-access
information-retrieval systems are at least as
rigorous as those of many commercial sys-
tems. We certainly feel that if we could ob-
tain some of the technology mentioned
above, we could build a better system (or,
more accurately, evolve a better one).

Our decisions, given their historical con-
text, produced a viable system. Some ap-
proaches we rejected may well work for
others. Our system is still evolving, and
many of the decisions we have di
will be re-examined in coming years, if for
no other reason than that the effective life
span of most computing equipment is only
five to seven years. New developments in
computer technology make things possible
in library automation that could not have
been envisioned a short while ago. UC's on-
line catalog is a testament to the rate of
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change computing is bringing about in li-
brary automation,

It is interesting to reflect on the interac-
tion between user needs as we have enunci-
ated them, technological developments,
and the reification of technology in the
marketplace by vendors in the industry.
We had to satisfy many of our needs
through our own efforts. Other needs were
satisfied accidentally; that is, we benefited
from changes demanded by other industry
segments in the user community.

It is clear that library automation and
computing have a great deal to offer each
other. To date the transfer has been mostly
in one direction: library automation has ex-
ploited new computing developments.
With the rise of large-scale public-access
information-retrieval systems, it appears
that library automation, because of its im-
mense scale and rigorous service-level re-
quirements, must continually push the
state of th= art in computing. It seems sur-
prising that so few people outside the li-
brary community realize that library auto-
mation applications offer not only a fertile
field for new directions but also one of the
finest proving grounds for the computing
developments of the coming decade.
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Telecommunications
for an Online Catalog

David L. Shaughnessy
and Clifford A. Lynch

The University of California (UC) has
made a major long-term commitment to
the concept of an online union catalog for
public access. In designing a telecommuni-
cations network to support the catalog, we
had to consider the entire context of the UC
telecommunications, computing, and li-
brary service environments—not only as
they exist today but as they will evolve in
the coming decade. The widespread use of
computer networking will significantly al-
ter the way the university operates in the
1980s. The library system is part of the core
of the university, and the catalog is the key
to the library. A major goal of conversion to
an online catalog was to increase access to
library holdings; similarly, the goal of the
supporting network had to be widespread
accessibility to the new online catalog. Our
challenge was to plan and deploy a network
capable of growing and meshing with other
university facilities in the years to come.

Thus, we approached the design of
DLA’s communications network with not
only the three standard considerations of
budget, technical requirements—such as
terminal types to be supported, and opera-
tional reliability, but also a rather unusual
concern for adaptability to the changing
overall university computer and communi-
cations environment.

This article examines both the specifica-
tions and the environment for DLA’s tele-
communications network and provides a
history of and prospectus for its implemen-
tation.

THE UNIVERSITY
ENVIRONMENT

It is vital to understand the university en-
vironment as it affects the telecommunica-
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tions system, since this environment has a
major impact on both the underlying trans-
mission media and the protocols we have
chosen for our network.

Telecommunications and computer net-
working at UC are not standardized. This
is, in many ways, natural for a very large,
multicampus research institution, but the
implications of such a catholic approach
can be serious for a large public access net-
work covering the nine campuses.

University-wide telecommunications
planning is carried out by the Office of the
Assistant Vice-President—Information
Systems and Computing, within Sys-
temwide Administration. Historically,
there have been a number of studies of in-
tercampus telecommunications needs, but
little implementation of facilities for data
traffic. Even today, while the university is
seriously re-examining telecommunica-
tions in light of increasing costs and new
technology, the primary focus at the
system-wide level remains voice. This em-
phasis is based on current costs and usage.
Although the consensus is that system-wide
data communications will be very impor-
tant in the future, DLA’s activities are the
first concrete manifestation of this future.
As the major system-wide data communi-
cations user, DLA is active in the University
Telecommunications Planning Task Force.

Intercampus data communications is
still largely unexplored; while there are
many special-purpose links from one cam-
pus to another, DLA will represent the first
system-wide network. Intracampus com-
munications facilities—local networks and
single-campus computer networks—are
blossoming throughout the UC system. In
some cases, even individual departments
are building their own networks. Typi-
cally, these local activities are administered
or coordinated by computer centers and
telecommunications staff on each campus.
Systemwide Administration is involved
only in an advisory role.

The adoption of a uniform approach to
telecommunications, as has occurred in
many large corporations, is not workable in
UC’s environment, at least for the near fu-
ture. The state of the art is changing rap-
idly, and a consensus on the “right” way to
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do things does not yet exist about telecom-
munications standards. DLA has neither
the authority nor the inclination to estab-
lish standards by fiat. But it is clear that
computer-communication networks will
play an increasingly critical role in the uni-
versity’s research and instructional activi-
ties. For the online catalog to reach its full
potential, it must be linked to this environ-
ment, bringing the library directly to the
broadest user community.

Perhaps here it is appropriate to review
the University of California library system
as a whole. There are nine campuses dis-
tributed about the state, four of them in the
north central area (along with the UC Sys-
temwide Administration offices where
DLA is located), and the remaining five in
the south (see figure 1). Among the cam-
puses, there is great diversity in the distri-
bution of library facilities. The Berkeley
campus, for example, has more than thirty
branches located in different buildings.
The San Francisco campus has its libraries
in two physically connected buildings. The
Santa Cruz campus holdings are concen-
trated in two buildings at some distance
from one another, and the library at
Scripps Institution of Oceanography is lo-
cated miles from the central library at the
San Diego campus. Thus each campus
presents a different set of ““last mile™
problems—delivering data from the cam-
pus terminus of the long-haul network to
the actual terminals.

Variations in campus library facilities
further complicate planning. Libraries are
among the first buildings to be erected on a
campus; many of them are very old. Only a
few of the newer buildings were designed to
accommodate large numbers of terminals,
The old brick and stone monuments offer
severely limited numbers of twisted pairs
(telephone wiring) for connecting dis-
persed terminals to multiplexers or concen-
trators. If a rooftop microwave or satellite
dish is installed, costly new cable conduits
may be necessary. Even electrical recepta-
cles for terminals may be a problem in some
cases. Yet, since these buildings are usually
the main libraries on their campuses, they
typically need large numbers of terminals
early in the deployment cycle.

Local facilities are managed locally.
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Fig. 1. Distribution of
University of California Campuses.

Each campus has independent telecommu-
nications and facilities management of-
fices. DLA has no authority to request
changes in local facilities or telecommuni-
cations directly; rather such requisitions
must be made by each library to its local
campus service groups on DLA’s behalf,
considerably complicating both technical
and administrative aspects of campus in-
stallations.

BASIC SPECIFICATIONS
AND REQUIREMENTS

The basic terminal for MELVYL, the
online catalog, is any half-duplex, line-by-
line ASCII terminal. The reasons for choos-
ing simple ASCII terminals are twofold.
First, the online catalog was developed to
accommodate untrained (and possibly
computer-intimidated) users. We wanted
terminals that were as simple as possible.
We assumed that most patrons had at least
passing familiarity with a typewriter, and
that the closer the terminal was to a type-
writer, the more comfortable the user
would be with it. Despite the rising popu-
larity of video games, we felt that complex,
full-screen terminals like the IBM 3270
might be threatening to the user; in fact, we
have observed programmers of many years’
experience reduced to helplessness by the
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complexities of systems based on such ter-
minals.

Economics also supported the use of
ASCII terminals. They are inexpensive,
particularly in large lots, and prices have
dropped steadily over the last few years.
(UC buys vast quantities of such terminals;
we have been able to take advantage of
quantity pricing agreements negotiated by
the UC purchasing department.) They are
readily serviceable and easy to install.
From a facilities point of view, they are
tractable—for example, they do not re-
quire coaxial cable or cluster controllers,
which would further aggravate the wiring
problems in older libraries. They make
fairly modest use of bandwidth, given our
application. In this regard, it is important
to remember that we send perhaps fifty
lines out from the computer for each line
typed in by the user. There is no filling out
of forms, for example, where the ability to
read only entered or altered fields would
significantly reduce data transfer.

Our choice of ASCII terminals did, how-
ever, add to the complexity of our telecom-
munications system. ASCII terminals are
manufactured by many vendors. Unlike
the IBM 3270, where a single vendor’s
product acts as a de facto standard, the
ASCII terminal is far from standardized.
ASCII terminal specifications address only
the electronic interface (RS-232) and the
transmission code for printable characters
(ASCII code). In fact, ANSI (American Na-
tional Standards Institute) standards X3.4
and X3.41 only address character codes,
and specifically decline to assign any stan-
dard meaning to special control and graph-
ics characters or to escape sequences. What
little commonality exists in these sequences
is due to the prevalence of a few popular
terminals (such as the DEC VT100 series)
in the marketplace, and there are even
ASCII terminals on the market now that
emulate the characteristics of other ven-
dors’ popular ASCII terminals. This is
largely because most system software in use
today cannot cope with the extreme diver-
sity of terminal characteristics.

Because of this diversity, we had to pro-
vide a very fine level of parameterization in
the telecommunications software. The sys-
tem must be aware of, for instance, the line

size, the number of lines per screen, and the
screen-clear sequence for each type of ter-
minal. Hardware tabs, where available,
should be exploited both to reduce the
number of characters sent and to improve
display speed. For hard-copy terminals,
idles may be needed at times to compensate
for mechanical limitations in the print
mechanism: these should be set only when
required to allow the terminal to print as
fast as possible. Such considerations are es-
sential in developing a high-quality user in-
terface.

Our preliminary tests indicated that 120
characters per second (cps) would be an ad-
equate speed for data transmission. Nor-
mally each screen of data is preceded by 2
screen clear and then written down from
the top of the screen to avoid having the text
scroll upwards while the screen is being
filled. This allows the user to begin reading
the screen while it is still being written. We
find that most users, particularly casual
ones, are comfortable with 120 cps under
these circumstances. They cannot read
much faster than this.*

We expected considerable use of the cat-
alog from the increasingly ubiquitous per-
sonal computer, and ASCII terminal sup-
port allows us to handle this group of users
nicely, since almost every microcomputer
on the market has an ASCII terminal emu-
lator available for it. In fact, ASCII trans-
mission protocols represent the lowest com-
mon denominator compatible with most
UC computers and terminals. Potentially,
then, MELVYL would be accessible to this
entire terminal population (possibly several

*There is actually considerable debate about op-
timal speed, with proponents of both slower—30
cps—and faster display rates. In the prototype
network we had to standardize on a single speed
to control complexity. In the production net-
work, the terminal’s data rate is agreed upon by
the Terminal Access Controller (TAC) and the
terminal, and the packet-switching protocols of-
fer sufficiently good flow control to allow us to
overcommit trunk bandwidth. In the future, us-
ers may be able to set the speed at which they
want the terminal to run. Alternatively, we can
probably run most terminals at 960 cps, if desired
(the limitation being wire lengths between the
terminals and the TACs), providing a bursty but
very fast display.
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thousand terminals) as soon as the appro-
priate switching, port selection, and local
network interface facilities were in place.

Besides terminal types, there were other
basic requirements. In order to provide a
user-friendly system, we had to avoid com-
plex, cumbersome log-on sequences and di-
alogues. Messages indicating system un-
availability had to be simple and helpful.
The system had to be insensitive to activi-
ties at remote locations (such as terminals
being disconnected or powered on and off).
Note that this final requirement strongly
discouraged chains of terminals that were
polled in some fashion, since an interrup-
tion anywhere in the chain could disable
many terminals.

Other than these needs, and the general
requirement for high reliability and low
cost, we came to the network design with
few a priori requirements. In the interests
of maximum flexibility and compatibility,
however, we were also inclined to avoid
standards unique to any single main-frame
vendor. Staying with generally available,
multi-sourced equipment also helped insu-
late us from planned obsolescence, or from
disruptions motivated by any one vendor’s
marketing strategy.

THE PROTOTYPE
NETWORK

Just as the online catalog went through a
pre-prototype period for library staff train-
ing and evaluation, and a prototype period
to observe operating characteristics and ob-
tain feedback from patrons and library
staff, so too the deployment of the com-
munications network was to go through
stages in its development. At the outset,
DLA was faced with a major dilemma.
Data communications networks do not
scale up well. In a small network with eight
or ten terminals clustered at each campus,
the major objective is to reduce the total
cost of the hardware to support those termi-
nals. Multiplexers, for instance, have a base
cost for, say, eight terminals and an incre-
mental cost per terminal; the base, rather
than the incremental cost, dominates,
Since line bandwidth was being purchased
in 9600 baud (960 cps) quanta, optimizing
line usage had little economic effect, In a
production network with hundreds of ter-
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minals at each campus, the economics turn
upside down. Doubling or tripling the base
cost for the cluster makes little difference,
since this cost is swamped by the incremen-
tal terminal connection factor and the cost
of bandwidth.

A network capable of economically sup-
porting the ultimate configuration of more
than 1,000 widely scattered terminals ei-
ther had to have this capability designed in
from the the beginning (leading to a tre-
mendously expensive prototype. since
equipment geared to providing economies
of scale with a huge number of terminals
would be amortized over a very small ter-
minal population), or the prototype and fi-
nal networks would have to be of different
designs. In the latter case, a conversion
from the prototype to the production net-
work would be required.

Because of our profound lack of knowl-
edge about the catalog’s telecommunica-
tions-related operating characteristics, we
decided on conventional methods for the
initial network. This was economical for a
small network and seemed relatively
straightforward to implement. Most im-
portant, it would provide us with opera-
tional data on which to base the design of
the production network. We selected
equipment with as much flexibility as possi-
ble so that we could reuse it where practi-
cal, but we did not plan to have it fit into a
predetermined slot in the production net-
work. At that time we had no assurance
that our needs could be met within budget
constraints by any of the existing data com-
munications technologies.

We had already learned from earlier ex-
periences that obtaining conventional data
circuits from the various telephone com-
panies that serve the UC campuses is not as
simple as might be expected. When the
phone company at DLA on the Berkeley
campus had to deal with a different phone
company serving one of the campuses, a
new level of cooperative planning was
needed. In order to complete a connection,
the engineered data path must reach a com-
mon interchange point on the border of the
two service areas. In the first attempt to
provide service to the Santa Barbara cam-
pus, the two telephone companies failed to
connect with one another, and the line had
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to be re-engineered. We also learned that
DLA was the first UC department to at-
tempt networking on this scale through the
system-wide telecommunications office.
Previously, each campus department need-
ing data communications had worked
through its local campus telecommunica-
tions office. No procedures or forms had
been developed to coordinate orders, or to
track or recharge the cost, for example, of
local area circuits on remote campuses.

To support the prototype, we settled on a
simple “star” network. This is not really a
network in the true sense of the word. One
location (DLA) serves as the center hub of a
group of data paths radiating out to each

Double lines are for heavier traffic.

campus like the spokes of a wheel (see figure
2). It is the easiest design to implement and
control, but the most vulnerable to failures.
Only costly total duplication provides an
alternate path in the event of a line or facil-
ity failure. To compensate for this inherent
design limitation, we elected to install
equipment capable of recovering and cor-
recting for all but complete failure of the
data path.

The typical terminal installation for the
prototype consists of a cluster of about eight
terminals connected to DLA over a 9600-
baud leased line through a multiplexer and
high-speed modem. The terminals run at
120 characters per second. Given an error-

Fig. 2. Models of MELVYL Prototype and Production Configurations.
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free transmission line, this configuration
would permit a virtually continuous flow
of data to or from all eight terminals at
once, using the time-honored time division
multiplexing technique. This is a means of
sharing a line among several lower-speed
devices by partitioning the line capacity
into equal slots based on the number of ter-
minals, irrelevant of activity or lack of ac-
tivity on a given terminal,

In fact, the flow of data is far from con-
tinuous. This allows us to exploit a more so-
phisticated line-sharing scheme called sta-
tistical multiplexing, whereby terminals
are dynamically assigned line capacity
when they have data to send or receive. The
statistical multiplexing technique leaves us
with considerable spare bandwidth, which
theoretically could be used to connect more
terminals (perhaps as many as sixteen in-
stead of eight) to each 9600-baud line. We
have, however, chosen to leave this extra
bandwidth uncommitted so that the multi-
plexers can use it to retransmit blocks of
data that are garbled due to line errors,

As transmission speeds increase, the
quality of the signal on the telephone lines
becomes ever more crucial, since tolerances
in the modem sensing and decoding cir-
cuitry are reduced. Line noise, signal atten-
uation, and other problems can render a
circuit inoperable at 9600 baud, but the
line may be marginally acceptable at a
slower speed such as 4800 baud. Because of
this, we selected high-speed modems that
have an alternate. slower transmission
speed. Such modems allow us to make fur-
ther use of the extra capacity afforded by
statistical multiplexing because data can be
transmitted at a slower rate when too many
errors are detected in high-speed operation.
This fall-back capability keeps us opera-
tional while we wait for the phone com-
pany to determine the nature and source of
the degradation, to schedule service, and to
make actual repairs.

The star network design works well for
the 100 terminals used for the prototype
catalog, but is insufficient for more than
the most modest growth. If we were to add
a large number of terminals to the star net-
work, we would be faced with two undesir-
able options: we could use the full capacity
of the multiplexers by increasing the num-
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ber of terminals per high-speed telephone
line (thereby either losing the margin for
error recovery or maintaining it by slowing
the data rate of each terminal); or we could
install more telephone lines and modem-
multiplexer sets. Even if the first option
were selected, the terminal population
would soon exceed the finite capacity of the
equipment (about 180-200 terminals), and
more lines would be needed. Economics
quickly becomes the limiting factor.

The simplicity of the star design makes it
easy to predict growth costs, and those costs
are high. A telephone line between DLA
and UC San Diego costs between $600 and
$700 per month, with rates escalating rap-
idly. A pair of modems and multiplexers
costs about $23,000, or about $1,500 per
terminal. These costs include little provi-
sion for recovery from failures other than
line degradation (as opposed to outright
failure). By discarding all provision for re-
covery for line degradation, we could lower
these costs, as discussed above. The result-
ing network would be neither reliable nor
affordable.

TRANSITION TO THE
PRODUCTION NETWORK

A practical 1,000-terminal network re-
quires a more complex architecture: one
that has numerous alternate data paths car-
ried over a variety of media and that incor-
porates sophisticated and automated error
recovery and reconfiguration capabilities.
In building the production network, we are
emphasizing reliability, operability, exten-
sibility, and control of costs through econ-
omy of scale.

Automation of the network management
function, wherever possible, is extremely
important. In our 100-terminal prototype
network, virtually all reconfiguration (mo-
dem speed changes, switching out inopera-
tive lines where alternate paths existed,
ete.) was done manually. The need for hu-
man intervention greatly slowed our ability
to respond to problems. Someone had to
recognize a problem existed, isolate it, and
contact a DLA telecommunications staff
member to initiate corrective action. In the
1,000-terminal production network, the
staff size to carry out such manual proce-
dures would be impractical; moreover, sta-
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tistics suggest that in a network that size,
something is almost always wrong, which
would create a perpetual stream of inter-
ruptions for the telecommunications staff.

This new emphasis on operational as-
pects requires changes at every level of the
network: the data paths, the hardware,
and the protocols. The media must be
broadband, reliable, and cost-effective; as
we shall discuss, both satellite and terres-
trial microwave are attractive for the long-
distance links. For distribution at a given
campus, we expect to use such techniques
as radio and very high frequency (21-22
gigahertz) microwave, in addition to tradi-
tional local telephone loops.

Given our requirements for reliability
and extensibility, the only approach is to
implement packet switching. In a packet-
switching network, data is broken into
packets, inserted into the network, and
routed to its destination by the network
control hardware and software, guided by
addresses appended at the point where the
data enter the network (much like placing a
letter into an envelope, writing the address
and return address on the outside, drop-
ping it in a mailbox, and letting the postal
system deliver it). This packetizing and
routing process allows us to take advantage
of a complex multipath mesh network; the
character-by-character asynchronous
transmission we employed in the proto-
type, in contrast, is limited to point-to-
point connections.

A packet-switched network requires
hardware, software, and protocols to pro-
vide pathfinding, routing, and congestion
control, to correct transmission errors, and
to detect and avoid inoperative paths. In a
sense, the protocols serve as the specifica-
tions for the internal operation of the net-
work and the external interfaces to it, pro-
viding a definition of the functions to be
accomplished by the hardware and soft-
ware components of the network.

PROTOCOL ISSUES

A protocol is a set of specifications for
standardized data formats, transmission se-
quences, and responses, enabling commu-
nication among a group of sites. Protocols
were developed originally to describe and
formalize packet-switching rules, but in re-

cent years the term protocol has taken on a
broader sense; it describes more general
communications activities, such as com-
puter channel interfaces and videotex
transmission. (Cohen and Yemini give a
nice presentation of the general concept of
aprotocol.)' There are a number of packet-
switching protocols in use today, including
X.25, originally developed in Europe by
CCITT and widely used there,’ Systems
Network Architecture (SNA), developed by
IBM and heavily used for networking IBM
(and some non-IBM) equipment,” and
TCP/IP, developed by Bolt Beranek and
Newman (BBN) and the Defense Advanced
Research Projects Agency (DARPA) for the
U.S. Department of Defense ARPANET.**
Xerox ETHERNET is an example of a
local-area packet protocol designed to al-
low equipment that is located within a lim-
ited area to communicate at high speed.” A
number of other computer vendors also of-
fer their own protocols.

In the last two years there has been a
flurry of standards activity in the data com-
munications community, and much eu-
phoric discussion of the ISO model for
Open Systems Interconnection.** Unfortu-
nately, much of this euphoria is ill-
founded. The ISO model is just that: a con-
ceptual model. (Even as a conceptual
model, it has some problems when applied
to anything other than the X.25 protocols it
was designed to model. Consider, for ex-
ample, fitting the higher-level PUP proto-
col” for Xerox ETHERNET into the ISO
model. See Nessett for another example of
these problems.)" From the point of view
of actually interconnecting local and inter-
campus networks to fully exploit our cata-
log, the Open Systems Interconnection
model merely formalizes a problem.

Our solution—or more accurately, our
approach, which we believe will provide a
framework within which specific solutions
can be developed—is to exploit the concept
of the internet that has evolved over the last
few years. """ The internet concept assumes
that there will be many incompatible net-
works and that what is needed is a means of
concatenating them through gateways. In
this sense it mirrors the administrative and
technical nature of telecommunications at
UC.

?
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DLA will use the U.S. Department of
Defense TCP/IP protocols for its backbone
network. We believe that these protocols
will facilitate interconnections with the
many other networks we expect to see in the
UC system in coming years. They provide a
flexibility of interconnection that we could
not hope to find with the SNA or X.25 pro-
tocols.

There are major philosophical and con-
ceptual differences among SNA, X.25, and
TCP/IP. SNA is a centralized protocol ori-
ented to full-screen terminal or computer-
to-computer interactions. Itis primarily for
IBM equipment. Routing in SNA is estab-
lished at session connection. This reduces a
network’s ability to adapt quickly to
changes in traffic patterns and to make op-
timal use of bandwidth, and limits the abil-
ity to recover from failures in network
links. The software interfaces to SNA are
extremely complex and are still under ac-
tive development by IBM.

For implementing a network, X.25 does
not offer a complete set of protocols; it must
be supplemented by higher-level protocols,
which are not yet widely accepted in the
U.S. X.25 is also limited in that it is strictly
a virtual circuit protocol designed with
large public data networks in mind.

TCP/IP is really two protocols: Trans-
mission Control Protocol and Internet Pro-
tocol. TCP is a reliable end-to-end protocol
that goes beyond X.25 to address some con-
siderations dealt with in the higher-level
CCITT protocols. However, it is the In-
ternet Protocol that really distinguishes
TCP/IP from X.25 or SNA. While SNA and
X.25 are concerned primarily with a single
network,* IP deals specifically with the
problems of network interconnection. In-
ternet addresses include both a network
specification and a destination address
within the target network. In addition,
TCP/IP is a very robust protocol, designed
to operate reliably over potentially unreli-
able transmission paths.

*CCITT does offer X.75 in conjunction with
X.25, but this protocol only addresses the prob-
lem of linking relatively homogeneous X.25 nets
through concatenated virtual circuits. This ap-
proach is considerably more limited than IP."
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Without a fully realized internet con-
cept, there are problems in interfacing
multiple networks even when they operate
under the same protocol—particularly
when the networks are managed by differ-
ent organizations. Addressing and routing
are major problems. At present, protocols
other than TCP/IP typically do not deal
with the interconnection of heterogeneous
networks at all, except through a limited
technique called encapsulation. The idea of
encapsulation is to allow information to be
passed between two homogeneous net-
works across a network that uses an incom-
patible protocol by sending the entire
packet as data across the intermediate net-
work. However, encapsulation does not
provide true internet addressing and rout-
ing, and it issub{ject to packet size and over-
head problems. "

Encapsulation is not an answer to DLA’s
requirements. Long-term, we expect the
catalog to interface with many different
networks: various campus local networks
provided by a number of vendors
(ETHERNETS and others), general cam-
pus networks (based perhaps on X.25), and
special-purpose networks (such as video-
tex). We must be able to address the termi-
nals in all of these networks and carry out
the requisite protocol conversions for each
of them.

HARDWARE:
PACKET SWITCHES,
TERMINAL INTERFACES,
AND GATEWAYS

The network is made up of nodes linked
to each other through various kinds of dedi-
cated data paths. Each node is a small com-
puter called an Interface Message Processor
(IMP) that functions as a packet switch,
routing and managing message traffic.
Each IMP also monitors both the transmis-
sion quality of the data patks connected to
it and the status of its neighboring
nodes.'""" Attached to each node can be one
or more “host” computers that allow termi-
nals to connect with the network. Termi-
nals connected to the local host can access
resources there, or open connections from
the local host to remote hosts in the network
via the local host’s IMP connection. The
key point here is that a program on the local
host is connecting to a service program on
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the remote host across the network, on be-
half of the user. The connection is between
computer programs on the two machines,
with the program on the user’s local host
mediating on his or her behalf. The “rules”
for the interchange between the two com-
puter programs are set out by the TCP/IP
protocols plus a higher-level protocol called
TELNET," which deals with remote ter-
minal service.

There is no reason for such computer-to-
computer links to be limited to supporting
service to a terminal. Other higher-level
protocols are provided for activities such as
file transfer between two hosts, for exam-
ple. With this approach, we have gained
the capability to link other machines for the
distributed processing of bibliographic
data. This will be important in future ap-
plications. In fact, the network may even
beable to support some nonlibrary applica-
tions with little or no impact on its primary
function.

There is also a special-purpose host,
called the Terminal Access Controller
(TAC), which allows terminals without a
local host computer to access remote hosts.
Basically, the TAC provides TCP/IP and
TELNET on behalf of each terminal just as
a full-capability host computer would, but
offers no local processing capabilities. Ini-
tially, these TACs will provide network ac-
cess for the dedicated online catalog termi-
nals in the campus libraries. Auto-answer
modems can be attached to a few ports to
provide local dial-up capability. Other
ports could be connected to a campus port
selector, allowing campus terminals con-
nected to this port selector to access the cat-
alog,

A gateway is a computer that provides a
link between two different networks.'"”
Ultimately, the catalog will gateway to a
number of other computers. Any campus
machine that supports TCP/IP and
TELNET will be able to access the catalog
on behalf of any terminal that can connect
to that local computer through whatever
means are in use locally—dial-up, direct
connection, or some form of local network.
(One implication of this is that any termi-
nal on one local TCP/IP-capable host
could also connect to any other such cam-
pus host on our network.) Additionally, lo-

cal networks could be linked directly to the
IMP through small, dedicated gateway
computers. In some cases, local network
vendors have already announced their in-
tention to provide such machines; in other
cases, they can be obtained from third par-
ties or developed specially for the purpose.

The implementation and operation of
gateways and internetwork connections are
active research areas. There are an enor-
mous number of possible topologies that
can occur, particularly when portions of
the networks involved fail. Sunshine® and
Davies and Bates™ provide an excellent
overview of some of the possible problems,
which go far beyond the scope of this pa-
per. One important point, however, should
be made: as well as distributing access to
services, internetworking can actually in-
crease the robustness of a network. Multi-
ply interconnected networks, with prop-
erly designed internet routing, actually
function as additional data paths. Figure 3
gives the flavor of this effect. In this exam-
ple, we have three linked networks. Sup-
pose that within network A nodes X and Y
have only a single link L. (There are no
other paths that can go from X to Y.) If link
L fails, network A is partitioned into two
subnetworks, one containing node X and
the other node Y. In this case, the two sub-
networks can continue to communicate, al-
beit inefficiently, by passing through the
internet gateways to networks B and C,
which in turn are internetworked.

Bolt Beranek and Newman, the original
developer and manufacturer of the AR-
PANET technology, is helping DLA to ap-
ply this technology to its network.” A few
modifications are needed, but most are rel-
atively easy to implement. The purpose of
these changes will be to bypass the TAC
host selection and sign-on sequences for cat-
alog terminals in order to simplify the user
interface and to provide load leveling and
automatic reconnection to another host
when the currently active host fails. In ad-
dition, software will be redistributed. In
the ARPANET, one commonly finds a
minicomputer acting as a bridge between
the network and large local hosts, which re-
duces the local software development nec-
essary to connect the host to the network.
Although we may use this as a short-term
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Network B

Fig. 3. Example of Internet Routing Configuration.

expedient, DLA’s long-term plan calls for
full implementation of TCP/IP directly on
the host computers. This will maximize
reliability, throughput, and control, and
keep costs to a minimum.

To facilitate management of the net-
work, a Network Control Center (NCC)
will be installed at DLA. This will consist of
a BBN C/70 minicomputer that will receive
and track statistics and status reports from
IMPs throughout the network, notifying
the operations staff of events such as line
outages or node failures. Thus we will not
only circumvent problems automatically
where possible, but will have automated
problem identification and tracking capa-
bilities. The NCC machine also hosts a vari-
ety of diagnostic programs that can verify
repair work or perform detailed problem
diagnosis. For example, when the tele-
phone company reports that a line has been
repaired, we will be able to use these utili-
ties to verify correct operation before sign-
ing off on the repair call.

THE UNDERLYING DATA PATHS

The physical data paths, or transmission
facilities, must be considered along with
changes in load, architecture, and proto-
col. Neither the reliability nor the capacity
of standard 9.6 KB telephone lines suffice
for the production network.

We can no longer assume that conven-
tional telephone lines are the solution to the
needs of data networking facilities. Dereg-

ulation of telecommunications and tele-
phone companies is changing the nature
and costs of both local and long-distance fa-
cilities, especially in data applications. Bell
Telephone is now marketing its Dataphone
Digital Service (DDS) in preference to con-
ventional analog data service, but there is
at present no similar digital service in non-
Bell areas (Los Angeles and Santa Bar-
bara). Although the conventional facilities
offered by telephone companies are usually
not too expensive to install, they are among
the most expensive in ongoing use costs.
Data network companies offer services that
are relatively inexpensive both to install
and operate on a small scale, but most of
them are limited in protocol and capacity.
At our expected traffic volume and termi-
nal count, the operating cost soon would
become prohibitive. For a low operating
cost, we must follow the example of many
private corporations with geographically
dispersed operations—the University (or
DLA) must develop its own communica-
tions facilities.

The first and most obvious replacement
for wire is terrestrial microwave. This
transmission medium, though often set
apart from other media, has been used
rather transparently for many years. Tele-
vision stations use it to transmit program-
ming from their studios to their remote
transmission towers. Telephone companies
use it to carry phone conversations where
no telephone wires could possibly be
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strung. We would not be unique in using
microwave to solve our communications
problem, but we would be near the leading
edge in the current application of this tech-
nology.

As a trial application, we decided to link
the Berkeley and Santa Barbara campuses
by microwave. In cooperation with an-
other Systemwide Administration office,
DLA obtained access facilities and chan-
nels from the Public Safety Microwave Sys-
tem of the California State Department of
General Services. During the trial, operat-
ing costs were about half of the usual
charges from the telephone companies (UC
Santa Barbara is in a non-Bell service area).
At this time, DLA is using a microwave cir-
cuit with capacity (9600 baud) equivalent
to the telephone companies’ “voice grade”
circuits. The quality of its data transmis-
sion is equal to that of the phone lines, at a
lower cost per mile. The higher-speed
(56,000 baud) microwave circuits used by
the other UC office may not even have been
deliverable by the phone companies.

Although the average operability of our
microwave circuit is roughly equivalent to
a phone line, the problems that are occur-
ring are entirely different. The transmis-
sion quality of the telephone lines is contin-
uously drifting within operable margins,
which means that the equipment must per-
form retransmissions to transport error-free
data, but our microwave circuit operates
with a near-perfect data quality, inter-
rupted by total dropouts. For any mea-
sured period of time, the amount of good
data passed will be greater on the micro-
wave circuit (with both the microwave and
telephone circuits operating at the same
speed), but the microwave circuit’s occa-
sional need to switch to an alternate path
eliminates much of this advantage. In addi-
tion, DLA has a lower priority than other
users because the network is maintained
primarily for public-safety agencies, and
thus repairs on DLA circuits may have to
wait,

A second alternative would be to develop
a microwave network just for the univer-
sity, either jointly with or solely by the state
General Services Department. Because it
would be an entirely new system, UC
would have the option of choosing either an

analog system, such as the one we now use,
or a less-complex digital system, which
would allow easier data integration. A pri-
vate microwave system would be costly to
install, however, because capital construc-
tion costs are high for placing microwave
repeater stations in remote locations. Mi-
crowave requires line-of-sight transmis-
sion, and mountaintops are ideal for these
stations because the distance between sta-
tions can be maximized. However, reliabil-
ity in a microwave network is costly and
hard to obtain, since it calls for redundant
chains of repeaters between the two termi-
nal points of a connection.

The third choice is a more esoteric appli-
cation of microwave technology: a
satellite-based network.* Satellite com-
munication is nothing more, after all, than
a microwave network with a single re-
peater station located about 22,300 miles
above the earth in geosynchronous orbit,
rather than on top of a mountain. Since the
path is directed upwards, rather than par-
allel to the earth’s surface, the radio beam is
less affected by atmospheric conditions
such as inversion layers. At microwave fre-
quencies, signal attenuation by the iono-
sphere is minimal, although at some of the
higher frequencies starting to come into
use, extreme weather conditions can cause
some signal scatter problems.

Although the cost per earth station is
higher than most microwave installations,
there is no need for the large number of re-
peaters required by terrestrial microwave
systems, so more funds can be directed to-
ward redundancy to avoid outages due to
component failure. Earth stations (satellite
dishes) can be placed on the roof of the
building containing the computer, or in a
nearby parking lot, rather than in a poorly
accessible remote location. This means
lower construction and maintenance costs.
Since UC would not own the satellite sup-
porting the DLA application, or even the
transponder, there would be an ongoing
cost for our portion of the satellite’s trans-
mission bandwidth. (Because of the enor-
mous capacity of even a single satellite
transponder, it is not cost-effective to ac-
quire dedicated facilities even at the tran-
sponder level.) The cost, however, would
not be as high as that charged by a tele-
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phone company for the same bandwidth.

Satellite communications offer signifi-
cant dividends in reliability. The space seg-
ment itself is highly reliable, and in the
event of transponder failure on board the
satellite, a spare transponder could be
switched rapidly into operation on com-
mand from the ground-control facility. We
know of no unexpected total failure in an
operating communications satellite.

The broadcast nature of satellite com-
munications has intriguing implications.
Each ground station can listen to all traffic
passing from the satellite to any other
ground station in the system. By providing
an inexpensive link between each campus
and its closest neighbor over a medium
other than satellite, we would have full
alternate-path capability: if one earth sta-
tion failed, data could be routed over the
terrestrial link to the neighboring ground
station. To fully exploit this potential, we
probably will have to provide tighter inte-
gration between the satellite ground sta-
tions and the packet-switches; given the
current state of the art, explicit commands
would be required to reroute the data paths
after failure of a ground station. Current
vendors of satellite systems (transponder
capacity and earth stations) such as VITA-
LINK present the satellite links to the user
as point-to-point links. Although the end

- point of a link can be moved from one earth
station to another through the satellite net-
work control center, we would want to ac-
complish this rerouting automatically from
our packet network control center, when
the IMPs connected to the satellite link de-
tected a protracted link failure. This would
require the development of specialized soft-
ware to link the two network control facili-
ties. An alternative approach would be to
provide permanent redundant satellite
links: although no extra earth station
equipment would be required, the extra
links would still tie up satellite transponder
capacity, since the bandwidth would have
to be reserved.

There is promise of even more effective
use of satellites in coming years, as experi-
mental technology in the BBN/DARPA
SATNET project is refined and becomes
commercially available. This involves a
tight coupling of satellite data communica-
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tions and packet-switches, making essential
use of the broadcast nature of the media.”*
Satellite transponder bandwidth is allo-
cated dynamically through a reservation
scheme. Ultimately, approaches based on
this technology, perhaps in conjunction
with a network of packet satellites
(launched into non-geosynchronous low
earth orbit by the space shuttle), may lead
to further drops in satellite bandwidth
costs.”

Broadcast satellite transmission greatly
simplifies disaster recovery for the host
computer site: rather than having to re-
route an entire network in order to switch
to a backup site, we could just install a—
perhaps truck-mounted, mobile—satellite
dish.

As described, we have several choices for
along-distance backbone network. We also
have a number of options for the distribu-
tion networks on each campus that sup-
ports the terminals. Some campuses have
existing, unused coaxial cable connections
between buildings that could carry large
amounts of data. Other buildings are
within line of sight from each other, which
makes them suitable for very high fre-
quency microwave links, or perhaps infra-
red or laser light links, any of which would
be less expensive than digging trenches and
laying new cable.

We are also investigating short-distance,
low-power radio for communicating be-
tween a centrally located campus control-
ler and all campus terminals, or, on a
smaller scale, between a controller and ter-
minals within a building.™ If this can rea-
sonably be developed, building renovation
for installing terminal data cables could be
eliminated. This work is usually costly, al-
ways disruptive, and ultimately inflexible.
A radio-linked terminal could be moved
from place to place with no more difficulty
than finding a place to plug in the power
cord. Terminals at present are tied to the
location of data cables or telephone lines,
creating problems when they need to be re-
located to accommodate shifting usage pat-
terns or remodeling.

SUMMARY AND PROSPECTUS

A telecommunications network repre-
sents an enormous, long-term commit-
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ment. Although the effective life span of a
computer is typically about five to seven
years, the operational life span of a major
telecommunications network is usually
measured in decades. Life spans of this
magnitude are necessary to successfully
amortize the huge initial costs. Conse-
quently, it is essential to develop a network
that will avoid early obsolescence. This is-
sue is partly addressed through the use of
highly extensible, well-defined protocols
such as TCP/IP, which enable a network to
evolve as its internet environment grows.
TCP/IP is largely independent—or more
accurately, adaptable—to characteristics
such as propagation delay, which appear in
switches between terrestrial and satellite
transmission media. (This is not always the
case; many current local networking proto-
cols are intimately bound to the character-
istics of the supporting transmission media.
Fortunately, DLA’s present concerns are
with long-haul telecommunications—local
distribution is being treated in a more ad
hoc fashion, pending developments on the
campuses and further technology develop-
ment by DLA.)

Orderly, nondisruptive growth is a ma-
jor consideration in DLA’s network. Be-
cause of the scaling considerations dis-
cussed above, it will be necessary to carry
out a massive conversion over a period of
eighteen months in our transition from pro-
totype to production network. The growth
pattern of the network is interesting in that
itappears to grow from the center out, with
equipment formerly comprising backbone
links being recycled into local use on the pe-
riphery of the network. We will be able to
run some facilities in parallel, but a certain
amount of discontinuity seems inevitable.
Moving terminals from prototype network
multiplexers to production TACs is a rea-
sonably fast process. Without installing
peak-load data paths to some locations spe-
cifically to provide for the conversion,
!'IOWever, we may face more serious service
Interruptions in moving long lines to DLA
over from the multiplexers to the IMPs,
since this will be done by DLA staff visiting
the campuses for installation work in most
cases,

The telecommunications network for the
online catalog has two logical components:

the long-haul backbone and a set of nine
distinct local networking and distribution
problems. At this point, we believe that the
long-haul part of the network, while expen-
sive and complex, can be implemented
without overwhelming technical diffi-
culty. Because of budget constraints, deliv-
ery problems, or conversion planning, it
may be necessary to implement the large
network incrementally, and more slowly
than necessary, but we are confident that
the project will go forward without major
surprises. The major technological ques-
tions are those of optimization—for exam-
ple, how do we effectively exploit the
broadcast nature of satellite communica-
tions for maximum redundancy at lowest
cost?

The local networks of the system are an-
other matter altogether. At present, we are
engineering special-purpose, custom solu-
tions for each terminal cluster. Because of
the enormous amount of detail that must be
tracked for each installation, this is a slow,
staff-intensive, and costly process. We are
trying to develop a series of building blocks
to handle local distribution problems, but
much of the technology is only now becom-
ing available in the marketplace.

In the long run, avoiding wiring of any
kind wherever possible seems to be the key
to success in local distribution. This elimi-
nates a whole series of facilities-
management problems, and allows local
terminals to be reconfigured at will. The
capabilities we seem to need have much in
common with tactical military data com-
munications systems. In the coming years,
we expect local distribution to be the main
arena for DLA research and development.
We will have to develop a local distribution
system that supports gateways to campus
networks through the Internet Protocol and
that also supports both fixed-terminal clus-
ters and movable packet-radio-based ter-
minals dedicated to the online catalog.

Many questions remain unanswered. If
we waited for answers to all of them we
would never implement a network. Instead
we are trying to develop an extensible,
adaptable network that is hospitable to in-
terconnection with others. We have not de-
manded uniformity in order to simplify the
implementation. Given the University of
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California telecommunications environ-
ment, these choices seem realistic. The
result is a network that we believe is capa-
ble of evolving to meet the needs of the
future—unforeseen as well as planned.
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Terminals for a
User-Friendly
Library System

Bennett J. Price

A video display terminal (VDT) is the li-
brary user’s point of contact with
MELVYL, the University of California’s
online library catalog. MELVYL’s user-
friendly interface is designed to mask the
sophisticated software needed to manipu-
late complex bibliographic files. The VDT
must not hinder the user-friendly interface
by interposing forbidding technology and
hardware. Consequently, the Division of
Library Automation (DLA) has spent and
will continue to spend much time and at-
tention in obtaining user-friendly termi-
nals.

This article explains the criteria that
DLA uses to select terminals, the modifica-
tions we make to them, and, finally, our ex-
perience to date with terminals.

SELECTION CRITERIA

To begin with, DLA defined three sets of
selection criteria: (1) technical and elec-
tronic, (2) functional and ergonomic, and
(3) maintainability and vendor support.

Technical and
Electronic Criteria

The technical requirements for
MELVYL’s terminals are simple. DLA will
eventually supply 600 VDTs to a system de-
signed to support 1,600 terminals. Many of
the additional 1,000 terminals are already
on the nine campuses in departmental of-
fices, computer centers, laboratories, typ-
ing rooms, and other such locations.
MELVYL is designed to be compatible
with these VDTs, which are largely glass
Teletypes like the Lear Siegler ADM-3. A
“glass Teletype” is the “TV" version of a
terminal that can send and receive the
ASCII character set but not much else. No-
tably absent in such a “dumb” terminal are

Bennett J. Price is a senior systems analyst, Divi-
sion of Library Automation, University of Cali-
fornia.

features like insert, delete line, reverse
video, backspace, and cursor control keys.

In technical terms, DLA’s terminals
must support half-duplex, asynchronous,
character-by-character transmission at 300
or 1200 baud mark parity through an RS-
232C interface. The screen must be capable
of displaying twenty-four lines of eighty
upper- and lowercase characters (the
ninety-six-character ASCII set). The tech-
nical requirements for MELVYL’s termi-
nals are easily met; in fact it is more diffi-
cult to find terminals that do not meet them
than it is to find terminals that do. Well-
known terminals that will not work with
MELVYL are the IBM 3270, the OCLC-
Beehive 105, and the RLIN-Zentec ZMS-
90.

Functional and Ergonomic Criteria

DLA looks for terminals that are easy to
use. Many have been investigated and
tried. Our minimum requirements are as
follows:

1. The twelve-inch display must be
sharp, both in center screen and at the cor-
ners, bright, and without flicker.

2. The picture tube must have some sort
of antiglare and contrast-enhancement
treatment. Antiglare screens diffuse re-
flected light; they make it difficult or im-
possible to see reflections of fluorescent
lights, bright windows, or yourself on the
screen. Contrast enhancement gives the un-
lit screen a dark gray or black appearance
and makes the display more legible in
bright light.

3. Characters must be well formed; nu-
merals I and 0 must be distinguishable
from letters and capital O. The descenders
on theletters p, g, y, and g must drop below
the line. This requires more than a five-by-
seven dot matrix.

4. The keyboard must be integral to the
terminal. Detachable keyboards (like those
on the OCLC and RLIN terminals) are usu-
ally considered desirable, but MELVYL
terminals go into areas that often are unsu-
pervised, in comparison to the controlled
atmosphere of an office. They are placed on
tables that might be loaded down with
books, jackets, raincoats, umbrellas, or
lunch bags. An integral keyboard has a
much better chance of survival under these
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conditions. (In practice, an integral key-
board usually means that the screen cannot
be tilted or rotated to suit the user’s gaze.)
The detachable keyboard is desirable for
someone who must work at a terminal for
hours, but to us the persuasive factors were
that catalog users normally would not
spend hours at the terminal and that the
kevboard could not get knocked off the ta-
ble. Of course, a separable keyboard can be
bolted down, but this increases the installa-
tion cost, may ruin furniture, and makes re-
pairs difficult. Some vendors do offer metal
plates to attach separable keyboards to the
rest of the terminal.

5. Of all the keys on VDTs that are not
alphanumeric, DLA uses only four—shift,
backspace, break, and return. In order that
the VDT itself be easy to use without spe-
cial instructions, no terminal is acceptable
if it requires two fingers to activate any of
the latter three functions. Thus, VDTs
must have a backspace key—"CONTROL
H” is not sufficient. Similarly, those termi-
nals that require a shift or control key to be
pressed simultaneously with the break key
to initiate a break are excluded. If the key-
caps for these function buttons are of a
color different from those on the alphanu-
meric keys, it is considered a bonus.

6. DLA has not yet determined how best
to provide printing, whether of brief cita-
tions or full bibliographies. A printer port,
however, is required just in case it is later
decided to attach printers directly to the
terminals, rather than locating all printers
remotely. No demands are made on the
type of port (pass-through versus buffered,
for example); the VDT simply must have
some print facility.

7. On most VDTs the switches used to
set baud rate, parity, and the like are in the
back and relatively inaccessible. Any ter-
minal that has these switches in a highly ac-
cessible position is disqualified unless access
to them can be prevented easily.

The following features are considered
desirable but not essential.

Nonthreatening Appearance

Some VDTs are considerably less impos-
ing in appearance than others. Their color,
shape, size, or lines belie their technology.
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We do not want to scare patrons away from
MELVYL before they even sit down. Some
terminals have fewer keys than others; this
too is considered desirable. However, a sep-
arate numeric keypad seems more a benefit
than a deficiency inasmuch as we plan to
offer call-number or class-number search-
ing.

Case and Keyboard Design

DLA looks for VDTs whose cases do not
have flat surfaces (on which to place and
then knock over coffee cups). Similarly, the
technology of certain keyboard designs
makes them much less vulnerable to spilled
liquids than others.

Scroll/Soft Seroll

Scrolling occurs when a twenty-fifth line
is written to the bottom of a filled screen ca-
pable of holding only twenty-four lines; the
top line on the screen then pops up or scrolls
off the screen. “Soft scrolling,” a nice but
nonessential feature, allows the display to
smoothly “float” up rather than pop up
each time a new line is written on the bot-
tom of a screen.

Quietness

Fans make terminals somewhat noisy:
fans with sleeve bearings (instead of ball
bearings) often become quite noisy after a
few years of operation. All of the terminals
we have investigated are convection
cooled, not fan cooled. Some VDTs are like
typewriters when the end of a line is
approached—they emit the high-technol-
ogy version of a bell—a beep. Terminals
that do this are down-rated as are those that
beep each time the break key is depressed.
Terminals that simulate the “clacking” of
typewriter keys with electronic key “clicks”
are similarly down-rated, unless the
“clicker” can be turned off. Disconnecting
the beeper or speaker inside the terminal is
not a good solution for us because on occa-
sion MELVYL does use beeps to accom-
pany a few important messages.

Screen Phosphor

The screen phosphor is a material ap-
plied to the inside face of the picture tube
(the cathode ray tube or CRT). When elec-
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trons strike the phosphor, it glows. Differ-
ent phosphors glow with different colors.
Color TVs have red, green, and blue phos-
phors, black-and-white TVs have a white
phosphor. VDTs are commonly offered
with white or green phosphors, and some
manufacturers offer yellow or amber phos-
phors as well. We give no preference to any
phosphor color, Another phosphor charac-
teristic that is considered important, how-
ever, is persistence: that is, how long the
phosphor continues to glow after the elec-
tron beam has been turned off. When used
with scrolling displays, long-persistence
phosphors are objectionable because new
lines are being written atop lines that have
not yet disappeared. Although MELVYL
usually clears a screen completely and then
writes from the top down, some scrolling is
used, particularly in MELVYL’S
LOOKUP mode (the user interface for be-
ginning users).

A feature sought but not found in the
low-cost VDTs we have investigated so far
is an automatic display dimmer. Such a
dimmer will eut the screen intensity in half
or turn the screen off if the terminal is not
used for five minutes or so. A display that
remains unchanged on the screen for long
periods of time may eventually burn a pat-
tern in the phosphor. On some VDTs this
can be prevented by programming those
screens that appear for hours on end to dis-
play in half-intensity.

Visual Attributes

Increasingly, inexpensive dumb termi-
nals are being offered with a variety of vi-
sual attributes. For example, characters,
lines, or screens can appear in reverse video
(black characters on a light background),
with half intensity, or with underlining or
blinking. Because signing on and secret
passwords are generally not needed for
MELVYL, we have little need of the blank-
ing (i.e., nodisplay) attribute. Many termi-
nals have all of these attributes. Some
VDTs allow the host computer to control
the blink rate or even to change the size of
the characters displayed. In the latter case
an important message might be twice or
quadruple the size of regular messages. All
of these visual attributes are considered de-

sirable provided we do not have to pay ex-
tra for them. We have not implemented
any of them to date.

Keyboard Features

1. A “typeamatic” keyboard is one that
automatically repeats a keystroke when a
key is depressed for more than a second or
so; this feature is commonly found on elec-
tric typewriters for the space bar, back-
space, and underscore keys. On VDTs the
“typeamatic” function typically is found on
every alphanumeric key. DLA down-rates
terminals on which the “typeamatic™ fea-
ture cannot be turned off. We think the
consequence of a heavy finger should be
only one character.

2. Keyboard bounce—the multiple en-
try of a character when only one character
is desired—is due to poor keyboard design
(or the failure of a good keyboard). Few of
the terminals we have investigated show
this defect.

3. “N-key rollover” specifies what hap-
pens when a second (or third or Nth) key is
depressed while one or more other keys are
already depressed. Terminals lacking roll-
over capability lock out subsequent depres-
sions. For example, in typing the word cat
on a terminal with two-key rollover, if thea
is pressed before ¢ is released, ca will ap-
pear on the screen. Without the N-key roll-
over function, only the ¢ would appear on
the screen. Poor typists with heavy fingers
do better with keyboards that lock out roll-
overs; most typists with any skill at all seem
to find the rollover feature desirable, pro-
vided the kevboard’s action is firm enough
to somewhat hinder accidental depres-
sions. We prefer multikey rollover VDTson
the assumption that most users can type a
bit and that many can type well. (For simi-
lar reasons, we accept the “qwertyuiop”
keyboard rather than the “abedef . . .”
keyboard.)

4. Entry rate is the speed with which
characters can be correctly entered. It is in
part determined by the shape and location
of the keys and keyboard and the mechani-
cal motions built into the key switches
{length of stroke, pressure, end-of-stroke
cushion, confirmation of closure, etc.). In
some terminals, however, the electronic
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design of the keyboard will cause false en-
tries when the entry speed is high. High en-
try speed is common in skilled typists, but
even unskilled typists will often generate
certain letter combinations very quickly.
We have found that most terminals can
keep up, but some are quite poor in this re-
spect.

5. Keyboard lock (or keyboard disable)
is a feature that permits the host computer
to enable and disable the keyboard (the
keys do not actually become locked so that
they cannot be depressed). Patrons some-
times begin typing commands before the
computer has signaled its readiness to re-
ceive them with its prompting character. A
VDT whose keyboard can be disabled helps
prevent these premature responses. (In a
half-duplex system like MELVYL, every
keystroke appears on the screen, unless the
keyboard is disabled, regardless of whether
or not the computer receives it.)

Protected Fields

These are helpful for full-screen fill-in-
the-blanks data entry (as in RLIN). Pro-
tected fields prevent the operator from
changing the information within the pro-
tected field (such as the mnemonics of the
008 field) and define the spots that the tab
and back-tab keys skip over. Protected
fields are often assigned a visual attribute
different than the rest of the screen.
MELVYL might be able to use protected
fields in the future to prevent backspacing
beyond the prompt arrow, but to date no
use has been made of this capability. Two
of the three brands of terminals purchased
for the MELVYL prototype provide pro-
tected fields.

Cursor Addressing

This feature has two aspects. First, cur-
sor “writing” allows the host computer to
place the cursor anywhere on the screen;
after the cursor is so placed, the host may
then begin writing on the screen, or control
can be turned back to the operator. The
other aspect of cursor addressing is cursor
“reading” or “locating”; this allows the host
to “ask” the VDT where its cursor is located
(and often, what characters precede the
cursor). Some terminals can do cursor write
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but not cursor read. MELVYL’s current
screen formats do not require cursor ad-
dressing, but we consider this a desirable
feature (as long as we do not pay extra for
it).

Cursor Appearance

A solid nonblinking block is considered
the most desirable as it is easier to see than
an underscore and less annoying than a
blinking block. A blinking cursor is often
misinterpreted to mean that the system is
responding or acting upon a request; the
solid cursor is not so interpreted. If a VDT
has a blinking cursor, the blinking should
stop when the keyboard is used; otherwise
the cursor is difficult to locate, particularly
when using “typeamatic” spacing or back-
spacing. Desirable, but not found, so far, is
a backspace key that moves a “destructive”
cursor, i.e., one that erases what is on the
sereen while moving back, rather than sim-
ply moving back. Patrons are sometimes
confused with the operation of the back-
space because it does not erase what is on
the screen, though it does erase what has
been sent to the computer. Thus united
when corrected to union appears on the
screen as uniond, but the computer reads
union.

Programmable Keys

Unfortunately, none of the inexpensive
terminals we have investigated so far have
keys that can be programmed to hold
strings such as START, END, or FIND.
(Some inexpensive VDTs do come with
function keys that send out a string like
SOH @ CR with one keystroke; in a full-
duplex system these special codes might be
defined as START or END and the appro-
priate alphanumeric string could be writ-
ten to the screen by the host.)

Still other features, important for a fill-
in-the-blanks approach but unimportant
for MELVYL, are forward and reverse tabs
and tabs that can be set by the user to physi-
cally appear anywhere on the screen. The
desirability of a reverse tab key, for exam-
ple, must be weighed against the desire to
have as few keys as possible on the key-
board.

Only one manufacturer offers a 120-volt
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AC convenience receptacle and an illumi-
nated on/off switch; both very useful fea-
tures.

Maintainability/Vendor Support

An easy-to-use terminal helps no one if it
does not work. DLA has devoted consider-
able attention to finding terminals that are
both reliable and easy to repair. An abso-
lute requirement is that the VDT have local
(i.e., both northern and southern Califor-
nia) service facilities. DLLA does not require
these facilities to be elaborate. If there is no
local service station, the vendor must agree
to stock a spare terminal or logic board dur-
ing the warranty period that can be
swapped for a defective unit (warranties
run from three months to one vear). In ad-
dition, we look for terminals with major
components that are easily accessible and
removable. The opinions and reactions of
many owners and servicers of various
brands of terminals have been collected, as
have vendor figures for mean time between
failures and mean time to repair.

Self-test features are valuable aids to
troubleshooting, particularly in determin-
ing whether a terminal’s failure is due to
the terminal or due to the communications
link. Two of the three brands of terminals
that DLA purchased for the prototype have
self-test features: easy access to this feature
is not possible on one of these two, how-
ever, because we have deactivated the es-
cape and control keys necessary to initiate
the test,

MODIFICATIONS
TO THE TERMINALS

In order to make the VDTs easy to use,
DLA makes minor modifications to them.
All keys that our users never need are deac-
tivated, and their keycaps either are re-
placed with blank keycaps or covered with
sheets of plastic. Backspace keys that are
identified by a left-pointing arrow have the
keycap replaced with a cap reading back-
space. The numeric portion of the keycap
for the embedded numeric keypad of one
manufacturer was quite distracting; these
keycaps have been replaced with caps simi-
lar in appearance to the rest of the key-
board. (An embedded numeric keypad is

one shared with the keys activated by the
first three fingers of the right hand. When a
“number” or “numeric” button is depressed
the regular keyboard is altered so that the
right hand controls not a typewriter but a
ten-key to sixteen-key adding-machine key-
board.)

In addition, where easily possible and
appropriate, keyclicks, blinking cursors,
and “typeamatic” keyboards are disabled.
Set-and-forget switches that are too easily
accessible are locked shut and “patron-
proofed.”

A small plastic sign is glued above the
keyboard of all terminals. It reads, in small
letters, “U.C. Prototype On-Line Cata-
log,” and then, in much larger letters, “To
Use—Type START and Press RETURN.”
start is the only “log on” required for termi-
nals permanently wired to MELVYL; start
ends the previous session, resets the default
parameters, and brings up the salutation
screen. The cost of these modifications is
minor, ranging from nothing to $50 per ter-
minal. Rather than modifying the termi-
nals ourselves, we have them modified by
the vendors or manufacturers; this saves us
from having to store, uncrate, recrate, and
reship dozens of large boxes.

INSTALLATION
OF TERMINALS

DLA and the campus libraries share the
costs and responsibility for installing and
repairing terminals. For the prototype,
DLA offered each campus ten terminals for
public locations. Eight of them were wired
directly to MELVYL and operate at 1200
baud (120 characters per second, or ¢ps).
Two 300 baud (30 cps) dial-up modems
were supplied for the other two terminals.
DLA paid for all equipment and telecom-
munication charges, except for those
charges related to dial-up activity. DLA
also pays for all repairs on terminals and
telecommunications equipment, except for
on-site terminal repairs. The campuses and
DLA agreed to split fifty-fifty the cost of an
eleventh terminal, a spare to be used should
one of the first ten be in repair.

Local wiring, whether for electrical
sockets or for data cables from terminals to
telecommunications equipment, is each
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campus’ responsibility, as are the costs of
furniture and any security devices.

For the prototype, DLA recommended
three terminals to the campuses, the Micro-
Term ACT-5A, the Perkin-Elmer Bantam
550B, and the Televideo 912C. In late
1980, these cost $650-$700 each at the
100+ price available to the university. We
pointed out the pluses and minuses of each
brand and urged each campus to select the
brand or brands that could get local-
campus service support most easily. Three
campuses selected Micro-Term terminals,
two selected Perkin-Elmer, and one se-
lected Televideo. Two campuses selected
half Micro-Term and half Perkin-Elmer,
and one campus is using its own terminals.
In sum, in the first quarter of 1981, eighty-
five modified terminals were delivered to
the eight campuses initially participating in
the prototype test of MELVYL.

Most of the terminals went into public
areas in a campus’ main library, usually
near its main catalog. Other popular loca-
tions in the main libraries were the refer-
ence room, the documents department,
and in or near ILL/ILB. A few were placed
in open stacks, and many more in public
areas of branch libraries. Campuses with
few branches tended to put all eight “hard-
wired” terminals in the main library, and
campuses with many branch libraries
tended to distribute “hard-wired” VDTs
more widely. Rarely did a branch library
have more than one terminal. One campus
purchased seven additional terminals for its
undergraduate library. In a few locations,
campuses have provided printers for patron
use.

Most terminals were placed on tables or
surfaces twenty-seven to thirty inches high:
that is, on surfaces suitable for use while
seated. Some VDTs were placed on sur-
faces at waist height, suited to stand- up use
and its concomitant faster turnover, but it
appears that patrons will go to considerable
lengths to drag high stools to the terminal
rather than stand. It may be that software
will be necessary to keep certain terminals
for “express” or “one-search-only” use.

In the first four months of 1981, DLA vis-
ited seven of the campuses to connect all of
the equipment for the prototype; at the

eighth campus one enterprising staff mem-
ber did it herself with some advice from us
over the phone. We found that where cam-
pus computer centers had prepared the
data cables, all was well. Electricians,
however, did not do so well, and some of
their work had to be redone because DLA’s
instructions to the campuses were insuffi-
ciently detailed for someone not familiar
with data processing equipment.

TERMINAL PERFORMANCE
AND REPAIRS

The prototype, running since August
1981 in public areas, has helped us learn
much about service and reliability. DLA
prepared a checkout guide for each termi-
nal and furnished a simple diagnostic tool
and spare fuses for each terminal location.

Reliability of the terminals DLA recom-
mended has not been as good as we had
hoped. In the first year of operation, about
one-third of the units failed: fortunately
these were largely still under warranty. Af-
ter one year, the Perkin-Elmer 550B is
proving somewhat more reliable than the
other two brands (unfortunately, Perkin-
Elmer has discontinued this model). From
a pool of eighty-five terminals over a vear
old, many of which are rarely turned off,
we are experiencing about one failure every
two to three weeks.

It has been equally discouraging to find
that factory or third-party depot service is
satisfactory only if a large pool of spares is
readily available. Repairs typically take
one to two hours (at $60 to $75 per hour),
but turnaround time is seldom shorter than
a month, even when the terminal is hand
delivered to the service depot by the li-
brary. To keep ten terminals working un-
der these conditions thus requires two or
three spares, not one. At some campuses,
the local computer center cannot effi-
ciently repair any of the three brands DLA
purchased for the prototype, or will repair
only the terminals it owns.

Fortunately, DLA has been able to ar-
range for depot repair with the Digital Sys-
tems Group (DSG) of the Crocker Nuclear
Laboratory on the Davis campus. DSG is
providing the university with turnaround
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time of one or two days at $30 an hour.
They have been repairing the Micro-Terms
since their warranty ran out in January of
1982, and in August 1982 began to do our
Televideo repairs. We expect that the
Perkin-Elmers will be similarly protected.
We are fortunate, therefore, to be free of
manufacturer or third-party service, an ad-
vantage unavailable to many institutions.

Because DLA does not provide funds to
the campuses for on-site service, each cam-
pus must bear the burden of arranging for
VDT repair. On those campuses with a li-
brary repair and maintenance unit, or with
staff interested in troubleshooting, repairs
seem to go fairly smoothly. Spare terminals
are quickly put into place while the defec-
tive terminal or its logic board is sent out for
repair. On campuses that do not have
maintenance units, repairs appear to cause
more problems. This is an area that will
need improvement when the number of
terminals on a campus is increased from ten
to dozens.

CONCLUSION

Since we purchased our first eighty-five
terminals in December 1981, our investiga-
tion and evaluation has continued. We
have concluded that obtaining VDTs from
multiple sources is far too difficult and un-
productive for the marginal benefits it may
gain one campus or another. Provided that
depot repairs can be done quickly, and that
sufficient spares can be kept at the campus,
there is little advantage to simultaneous
purchasing of VDTs from multiple sources.
In mid-1982 we purchased 125 Televideo
910+ ’s at $515 each. After taxes, shipping,
and vendor modifications, the delivered
cost will be about $575 per unit—about
8125 less than the least expensive of the
three models we purchased eighteen
months earlier. These Televideos will be
modified in the same ways as the terminals
already purchased: their unneeded keys
will be deactivated and replaced with
blank keycaps and a small sign (“To Use—
Type START & Press RETURN”) will be
affixed. Our evaluation of terminals is on-
going, and it is quite possible that our next
large purchase will be from another manu-
facturer, am

Monitoring and
Evaluating MELVYL

Ray R. Larson and Vicki Graham

In order for an information system, such
as an online catalog, to provide effective
service to its intended users, two things are
required: first, the system must be flexible
enough to change over time in accordance
with the needs of its users, and second,
some way must be found to determine those
needs, providing feedback to the system de-
sign and development process.

In designing public access online cata-
logs, this process of feedback and refine-
ment is even more critical than in other
types of information systems, both because
of the relative “youth” of online catalogs
(with all of the unknowns that implies) and
the wide range in experience of potential
users.

Most online information retrieval sys-
tems (such as DIALOG, ORBIT, OCLC,
and RLIN) have been developed with the
implicit assumption that the users will be a
well-defined group of persons who may be
trained in the system’s use. That assump-
tion cannot be made about online public
access catalogs.

From the beginning, designers of the
University of California On-Line Union
Catalog, now called MELVYL, recognized
the need for evaluation and feedback, and
decided that the evaluation process would
need to incorporate both observations of
actual user activity at the terminal (by
transaction monitoring), and question-
naires to determine the motivations and
needs of users. To make such data collec-
tion cost-effective and efficient, the Uni-
versity of California’s Division of Library
Automation (DLA) incorporated a soft-
ware transaction monitor into the “Patron
Interface” system and developed a subsys-
tem to administer questionnaires online.

Transaction monitors have been used in

Ray R. Larson is a research programmer/analyst
and Vicki Graham is a documentalist/bibliogra-
pher, Division of Library Automation, Univer-
sity of California.



94 Information Technology and Libraries

a number of studies of online information
retrieval systems to record user activity.]
Monitoring is particularly well suited to
studies of public access online catalogs,
where the user’s privacy is protected (there
are no identifying account numbers).

The ultimate goal in designing the moni-
toring system for MELVYL was to capture
enough information to be able to fully re-
construct any user session, including all
commands, errors, and system responses,
without intruding on the user or degrading
system performance.

THE TRANSACTION
MONITORING SUBSYSTEM

Each subsystem (such as display or
search) of the MELVYL user interface pro-
gram has routines for collecting data on the
use and performance of the catalog. Each
subsystem creates a record of its specific ac-
tivity and passes the record to a common
subroutine that adds information (such as
time and date, terminal location, and ses-
sion identification number) and accumu-
lates the completed records in a buffer area
in the computer’s main memory. When this
buffer area is full, it is copied to a disk file.
When the disk file is filled, all “writing”
from the buffer is switched to a second file
and the first file is processed through a se-
ries of programs to provide statistical re-
ports on system use.”

Transaction File Contents

The MELVYL transaction log file con-
tains information on virtually every activ-
ity performed by the catalog, including: (1)
copies of each command received from us-
ers; (2) reports on the results of each search;
(3) reports on each display: (4) reports on
user errors; (5) reports on help requests;
and (6) reports on system activity.

Raw transaction data are collated and
interpreted by a batch program producing
nineteen different output files. Each record
in each of these files contains identification
information, such as session number, date,
time, and command sequence number
within the session. The identification infor-
mation allows all records from the various
files to be linked as necessary. The files and
their contents are described below.

1. The session summary file contains one
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record for each user session. Session
summaries provide totals for the num-
ber of searches, displays, help requests,
errors, etc., along with identification
information such as date, time, termi-
nal, campus, search mode, etc.

. The search summary file contains one

record for each search, including such

information as:

. Which indexes were used.

. System response time.

Total items retrieved.

. Boolean logic and keyword modifi-
cations used (e.g., truncation).
Search mode (COMMAND or
LOOKUP).

f. Whether the search was “normal”
or “long.” (“Normal” searches are
those that can be resolved by the
catalog search subsystem fairly
easily—i.e., those with fewer than
1,000 “hits.” “Long” searches are
those with more than 1,000 “hits”
that require special processing by
the search subsystem.)

oo op

o

. The display summary file contains one

record for each “Display” screen trans-

mitted to users. Each record includes

the following information:

a. Display format (i.e., brief, long, re-
view, MARC).

b. Number of records available for
display.

c. Number of records on this screen.

d. Response time from display request
to actual display.

e. User “think time” from display to
next command issued.

. The browse summary file contains one

record for each “Browse’” (when a

“Browse” is followed by “Select,” the

results are stored in the search sum-

mary file). Each record includes:

a. The index browsed.

b. Boolean logic and keyword modifi-
cations employed.

c. Response time from the browse
command to display of headings.

. The help summary file contains rec-

ords for each “Help” request. The rec-
ords have a code indicating the situa-
tion in the user session at the time help
was requested. If a glossary term was
used in the “Help” command, it is in-
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cluded in the record. (Situation codes
include conditions such as “search just
completed,” “display just completed,”
“user just logged on,” “user made an
error,” etc.)

. The error summary file contains rec-

ords for each user error. The records
contain a code indicating the nature of
the error. (For example, the user en-
tered a “Find” command with no index
specified; the user tried to “Display”
when nothing was found by the pre-
vious search, etc.)

. The command transition file includes

one record for each transition between

commands issued by users. It includes

the following information:

a. Code for the previous command is-
sued (e.g., a LOOKUP mode
search).

b. Code for the current command
(e.g., a LOOKUP mode display).

c. Elapsed time between the two com-
mands.

. The search text file contains transcrip-

tions of every syntactically valid search
issued by users.

. The browse text file contains transerip-

tions of every syntactically valid

browse command issued by users.

The error text file contains transerip-

tions of every command that resulted

In an error.

Five questionnaire record files store

the user’s responses to online question-

naires, and some additional informa-

tion concerning how long it took to

complete the questionnaire.

Two system activity files contain infor-

mation about overall activity on the

MELVYL system. One file records the

times and dates that the catalog is

available for use. The other contains

summary information about catalog

activity measured in (approximately)

five-minute blocks. This includes:

a. Number of log-ons.

b. Number of log-offs.

c. Number of users currently logged
on at the end of the block.

d. Number of commands issued by us-
ers,

e. Average response time for searches
during the block.

f. Amount of time the system was idle
during the block.

Three other files collect information on
the general information, prompt, and help
screens transmitted to users, transitions be-
tween catalog subsystems, and raw trans-
action log records based on various criteria.
These three files contain little useful infor-
mation for general analyses of MELVYL
use and are only produced when required
for special testing.

THE ONLINE
QUESTIONNAIRE SUBSYSTEM

The questions used in the online ques-
tionnaire were formulated by a consortium
of investigators from OCLC, Inc., the Re-
search Libraries Group (RLG), Joseph
Matthews and Associates, the University of
California, and the Library of Congress for
the nationwide Online Public Access Cata-
log Evaluation Project sponsored by the
Council on Library Resources. The same
questions—on machine-readable paper
questionnaires—were asked of users of
fourteen online catalogs other than
MELVYL.

Since DLA acted as the data processing
center for all questionnaires from the CLR
project, we were able to compare the rela-
tive merits of paper and online question-
naires. The online questionnaire subsystem
was designed with a simple menu selection
and fill-in-the-blanks approach. It is incor-
porated into both the LOOKUP and COM-
MAND modes of the patron interface sys-
tem. Each question is stored as an
individual screen. When the questionnaire
subsystem is activated, users are asked to se-
lect from a list of responses and type in the
number of their choice (see figure 1).

The log-on software of the catalog per-
mits a request for questionnaire participa-
tion to be issued automatically to every nth
user logging onto the system. During the pi-
lot cycle of data collection (10/26/81 to
11/22/81), the sampling parameter was set
to ask every fifteenth user to participate.
During this period 1,155 user question-
naires were collected, 47 percent of which
were completely answered. The remainder
contained partial data (where the user gave
up before finishing the questionnaire). Fol-
lowing the pilot cycle, the CLR question-
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1. | came to this computer search with

A complete author's name.

Part of an author's name.

A complete title.

Part of a title.

A topic word or words.

A subject heading or headings.
. A complete call number.

Part of a call number.

0O~ s W -

Type all numbers that apply, separated by spaces,
and then press RETURN.
-

Fig. 1. A Typical Screen
from the Online Questionnaire.

naire was revised and shortened for the fi-
nal cycle of data collection (4/5/82 to
5/31/82). For the final cycle, the sampling
parameter was set to twenty-five, and
1,259 questionnaires were collected, 72.2
percent of which were complete. The dis-
tribution of questionnaires by UC campus
and terminal location for both cycles re-
flected the normal use patterns of the cata-
log, indicating that the random sampling
parameter was effective, providing a repre-
sentative sample of users.

Data collection with an online question-
naire differs in a number of ways from data
collection with a machine-readable paper
questionnaire. There are advantages and
disadvantages to each method, though we
found that the advantages weigh on the
side of the online questionnaire.

Once the paper questionnaires were
printed, no further changes could be made
without reprinting. The online question-
naire is much more flexible: it can be
changed during a test cycle by adding new
screens or by deleting or modifying existing
screens. This can be done quickly and easily
without affecting other parts of the ques-
tionnaire.

Paper questionnaires involve a series of
administrative tasks. Data collectors have
to be trained, data collection time blocks
must be scheduled, and questionnaires
must be distributed to sites. Serial number
control must be maintained, and com-
pleted questionnaires have to be trans-
ported from sites to a central location for
optical scanning. During scanning, prob-
lems can arise for a variety of reasons, in-
cluding improper marking of responses,
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stray marks or fingerprints picked up by the
machine, bent corners, incomplete data in
the administrative section, and mechanical
problems from the scanner itself.

The online questionnaire requires no ad-
ministrative paperwork. Data collectors
are unnecessary as the request for partici-
pation in the study appears automatically
to every nth user of the catalog. Biases due
to selection of respondents are eliminated.
(Unlike human data collectors, the online
questionnaire has no judgment over whom
it will select, nor does it make subjective as-
sessments of who “should” be asked to par-
ticipate.) Raw data does not have to be
transported from sites, and is already
stored in a usable form. Administrative
data such as serial numbers, time, and loca-
tion are automatically supplied. Enormous
quantities of data can be collected quickly
and anonymously, and can be linked di-
rectly to the computer catalog session of the
respondent, making it possible to analyze
responses in the context of the actual
searching behavior.

An online questionnaire has one major
disadvantage: terminals that should be
available for catalog searching are tempo-
rarily tied up by questionnaire respon-
dents. The pilot questionnaire took about
fifteen minutes, and may have caused
queuing problems at catalog terminals.
The final version of the questionnaire was
considerably shorter, but still tied up termi-
nals, A second disadvantage is in the ques-
tionnaire’s sequential presentation: respon-
dents cannot skip questions or sections and
return to them, nor can they change a re-
sponse once they have gone on to the next
question.

TRANSACTION FILE AND
QUESTIONNAIRE LINKING

The program that processes the transac-
tion monitor data identifies all transaction
records for users who have answered the
questionnaire. Each of these transaction
records may be selected subsequently from
the transaction files and passed to another
program which creates a new record for
each questionnaire composed of: (1) the en-
tire questionnaire record; and (2) selected
data from session summary records, search
summary records, browse summary rec-
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ords, display summary records, help sum-
mary records, and error summary records.

The linked questionnaire/transaction file
provides data for comparing users’ atti-
tudes about MELVYL with what they ac-
tually did during their sessions. For exam-
ple, in one of the questions users are asked
whether (and to what degree) they agree or
disagree with the statement, “The com-
puter responds too slowly.” User responses
to this question can be compared with the
actual response times of their sessions. This
comparison can be further modified by
other questionnaire information, such as
amount of experience with MELVYL, ex-
perience with computers in general, etc., to
provide estimates of the point at which re-
sponse time becomes “too slow” for the av-
erage user.

WHO USES MELVYL?

Users of the system vary widely in age,
educational level, and academic discipline.
The data show users ranging from under
fourteen years of age to over sixty-five, with
educational levels from fewer than five
years of school to more than sixteen. Table
I shows the percentage of respondents
grouped by age, level of education, and ac-
ademic status.

The majority of users at UC are under-
graduates between the ages of fifteen and
twenty-four. This is consistent with the
overall makeup of the student population
at the nine campuses of the University of
California, and does not necessarily imply
that use of the computer catalog is affected
by age or academic level.

Users come from a wide variety of aca-
demic disciplines. Table 2 shows users by
academic area and the main focus of their
academic work. The figures in this table
generally reflect campus statistics on total
student enrollment, academic discipline,
and academic level.’

Questionnaire respondents were drawn
from all nine UC campuses. Table 3 shows
the number of respondents by campus, and
compares these figures to the data collected
by the transaction monitor sho wing catalog
sessions by campus. Some of these figures
seem disproportionately high or low con-
sidering the actual size of a particular cam-

pus. Los Angeles, the largest campus, has a
fairly low percentage of total catalog use,
and San Diego has the highest though itisa

Table 1. Age, Education, and
Academic Status of MELVYL Users

Percent
Age Group
14 and under 1.7
15-19 years 23.4
20-24 years 46.8
25-34 years 18.8
35-44 years 5.4
45-54 years 1.7
55-64 years 0.8
65 and over 1.4
Current or Highest Grade Completed
Grade school 2.6
High school 4.9
Some college 59.5
College graduate 33.1
Present University Affiliation
Freshman/sophomore 23.2
Junior/senior 39.0
Graduate-masters level 6.4
Graduate-doctoral level 7.6
Graduate-professional school 1.9
Faculty 3.2
Staff 2.6
Other status 16.1
Table 2. Academic Disciplines
of MELVYL Users
Academic Area Percent
Art and humanities 24.2
Physical and biological sciences 22.7
Social sciences 19.3
Business and management 4.7
Education 2.0
Engineering 14.1
Medical and health sciences 5.8
Law 2.9
Major undeclared 4.0
Interdisciplinary 0.2
Table 3. Distribution of
MELVYL Use by Campus
Campus Percentage
Berkeley 17.8
Davis 11.3
Irvine 4.8
Los Angeles 14.6
Riverside 5.2
San Diego 22.7
San Francisco 1.4
Santa Barbara lgg

Santa Cruz
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smaller campus. Apparent inconsistencies
of this sort in this table can be attributed to
the number and placement of computer
catalog terminals in the libraries and
branches, and the percentage of campus
holdings included in the catalog.

Use of Library, Computer
Catalogs, and Card Catalogs

In the demographic section of the ques-
tionnaire, respondents were asked about
their use of the library and its catalogs,
their use of other computer terminals, and
their familiarity with computer technol-
ogy. The library is used daily by 42.3 per-
cent of questionnaire respondents, weekly
by 42.9 percent, and monthly by 8.8 per-
cent. Others use it four times a year or less.

Table 4 compares frequency of use of the
computer catalog with frequency of use of
other library catalogs for both cycles of
data collection.

More respondents are new users of the
computer catalog than are new users of the
card catalog. Since the computer catalog is
still relatively new, this is not surprising.
During the pilot cycle of data collection,
the percentage of new users of the com-
puter catalog was quite high. Of those new
users, 87.0 percent said that they were very
likely to use the computer catalog in the fu-
ture, and 11.0 percent were somewhat
likely to use it. Data collected in the final
cycle show that the number of new users
had already dropped considerably. Use of
the computer catalog is expected to con-
tinue to increase as more patrons become
familiar with it and as more catalog records
are included in the database.

Most users found out about MELVYL by
seeing a terminal in the library (81.0 per-
cent) and learned to use the computer cata-
log by themselves (29.9 percent) or by using
instructions printed on the terminal screen
(56.4 percent). (See table 5.) Very few

Table 4. Frequency of Use of Library Catalogs
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learned from library staff or other library-
organized programs. Though 34.2 percent
of respondents never used any kind of com-
puter terminal before, most seemed to be
comfortable enough with computer tech-
nology to approach MELVYL without
help, and were able to learn to use the sys-
tem by following instructions on the termi-
nal screen. The conclusion that library staff
assistance or training programs are unnec-
essary should not be drawn from this. Al-
though patrons do not seem to want outside
help, and claim to be satisfied with their
search results, there are indications that
they are not using the system to its full po-
tential and often seem unaware of features
that might benefit them.

Search Characteristics
and Information

Respondents to the questionnaire use the
catalog for a number of reasons ranging
from gathering information for course
work to pursuing personal hobbies or inter-
ests. Despite the many ways the informa-
tion will be used, the majority of users come
with a subject heading or topic word and
search using subject headings and topic
words. This is consistent with the data
gathered by the transaction monitor (see ta-
ble 6). (The terms subject heading and
topic word were presented in the CLR
questionnaire without definition, relying
on the respondents’ own perceptions of dif-
ference between the terms. Many respon-
dents appear to find the two categories in-
distinguishable and indicated both in their
responses. )

HOW IS MELVYL USED?

MELVYL'’s transaction monitoring sub-
system has been operating almost continu-
ously since June 1981, producing an aver-
age of 52,000 raw transaction records every
eight hours. This rather awesome mass of

% Computer % Other

Pilot Final Pilot Final
Frequency Study Study Study _ Study
Every visit 14.8 13.9 17.7 16.6
Almost every visit 33.5 34.1 32.2 29.4
Occasionally 29.1 35.6 ) 31.2 38.0
Rarely 3.9 7.2 14.1 11.1
Not before today 18.7 9.2 4.8 4.9
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Table 5. Sources of Assistance
in the Use of Terminals

Percent

of Cases
I got help in doing this search from:
Printed matter or signs 17.2
Terminal screen instructions 43.9
Library staff member 4.4
Person nearby 4.0
1 did not get help 44.2
1 use another computer system:
Daily 14.0
Weekly 20.1
Monthly 11.2
Four times a year 12.5
Once a year 7.9
Never 34.2
Ilearned how to use this computer catalog:
From a friend 8.3
By printed instructions 31.0
By instructions on terminal 56.4
From library staff 5.4
From library course 2.0
By myself 29.9

Table 6. Search Characteristics

Percent

of Cases
I came to the search with:
Complete author’s name 35.3
Part author’s name 12.4
Complete title 27.0
Part title 9.9
Topic word or words 34.0
Subject heading 49.0
Complete call number 2.0
Part eall number 1.3
I searched for what I wanted by:
Complete author’s name 329
Part author’s name 15.1
Complete title 25.3
Part title 11.3
Topic word or words 36.4
Subject headings 47.9

information is accumulated on magnetic
tape (about twenty-five reels). The follow-
ing discussion of MELVYL useis based ona
single month’s data collected during May
1982. It should be noted that the interpre-
tations are based on the complete transac-
tion records for the month, not a sample.

The Average User Session

During May 1982 the transaction subsys-
tem collected records from 65,468 sessions

(a mean of 2,111.87 sessions per day). This
section describes the “average” user session
during that month.

The majority of users (59.2 percent)
chose LOOKUP mode for their sessions,
and the remainder chose COMMAND
mode.

The mean length of time that a user
spends at the terminal (from log-on to log-
off) is 8 minutes, 41 seconds (521.361 sec-
onds).

The mean number of commands (of all
types, i.e., find, display, and help com-
mands, and also responses to prompts, car-
riage returns to continue displays, etc.) is-
sued in a session was 22.297.

The user conducts a mean of 5.66
searches per session. (The maximum ob-
served was 224 searches in one session. This
is probably an example of the “novelty fac-
tor” often observed with first-time users of
the catalog. New users seem to look at the
catalog as if it's a video game, and “play”
with it—for instance, by searching for
every author they can think of )

Only 14.28 percent of the sessions used
the help facilities. Those who did use
“Help” issued a mean of 1.59 unqualified
help requests and 2.63 help requests with a
glossary term (e.g., “HELP INDEXES").

Only 2.60 percent of the users made the
same error three times in a row and were
automatically sent a help screen. (The
MELVYL help subsystem has been de-
signed to aid users who get “lost” by auto-
matically sending appropriate help screens
when the same error is made three times
consecutively.)

A mean of 10.45 display screens were
sent to users per session.

A rather surprising 75.22 percent of the
users made no errors at all during their ses-
sions. (This includes command syntax er-
rors, logical errors—such as trying to “dis-
play” when no records have been retrieved,
and issuing unrecognizable commands.)
The other 24.77 percent made an average
of 2.85 errors during their sessions.

Only 3.66 percent of the users made use
of the browse command, but those who did
used it an average of 2.66 times.

Displays
During May 1982, 428,154 records of
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displays of retrieved records were col-
lected; of these, 40.91 percent were from
COMMAND and 59.09 percent from
LOOKUP maode sessions.

For the LOOKUP sessions, 44.5 percent
of the record displays were in review for-
mat (the automatic default), 40.7 percent
were in long format, and 14.8 percent were
in brief format. Users took an average of
32.93 seconds to absorb the information on
the screen and issue the next command.

For users who chose COMMAND mode,
66.3 percent of their displays were in brief
format (the default), 14.0 percent were in
long format, and 6.0 percent were in re-
view format. Of the remainder, 9.9 percent
of the display screens sent to COMMAND
mode users were displays of lists of headings
retrieved by browse commands, 3.0 per-
cent were displays of individual fields or
groups of fields from the MARC record,
and only .8 percent were full MARC dis-
plays. The tendency for COMMAND mode
users to stay with the default (brief) dis-
play, while LOOKUP mode users go to
long or brief format from the default (re-
view) display, can be attributed largely to
the lack of call numbers in review format
displays.

For COMMAND mode displays, the user
took an average of 22.49 seconds to absorb
the information in the display and issue a
new command.

Searching Patterns

Perhaps the most interesting and signifi-
cant observations from the transaction
monitor data are the ways people search for
things in an online catalog.

There have been many studies of how
people use card catalogs in librariss, but
studies of online catalogs are just begin-
ning. The early results presented here indi-
cate that online catalogs are being used in a
qualitatively different fashion from card
catalogs.

In a major study at Yale University,* 73
percent of card catalog users were search-
ing for “known items” and only 16 percent
were conducting subject searches. Lipetz
suggested that many of the so-called
known-item searches were actually dis-
guised subject searches, making the “real”
breakdown 56 percent known item and 33
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percent subject searches. A study by Palmer
at the University of Michigan found a simi-
lar 70 percent known-item searches.’

Swanson, in reviewing sixteen catalog
use studies (representing approximately
8,000 searches), suggests that the average
searching pattern is 60 percent known item
and 38 percent subject searching.”

These studies have obvious limitations:
the researchers cannot easily directly ob-
serve what the user is doing, and must rely
on interviews or questionnaires where the
users describe their intentions in searching
the catalog. By monitoring, however, we
are able to observe directly what indexes
the users are searching.

The searching patterns of users of the on-
line catalog are rather dramatically differ-
ent from those observed in the card catalog
studies. Table 7 shows the combinations of
indexes used by COMMAND mode users in
searching MELVYL during May 1982. The
most commonly used index, by far, is the
subject index (SU). When the possibility of
“disguised” subject searching is considered

Table 7. Indexes Used in
COMMAND Mode Searches, May 1982

Indexes Used Number Percent
sU 36707 51.6
PA 15325 21.5
T 13378 18.8
TI & PA 2077 2.9
CA 1306 1.8
SE 934 1.3
SU & TI 494 0.7
SU & PA 403 0.6
uT 290 0.4
TI & CA 128 0.2
SU & CA 56 0.1
SE & SU 22 0.0
SU & PA & TI 19 0.0
PA & CA 16 0.0
SE & PA 8 0.0
SE & TI 5 0.0
SE & CA 4 0.0
SU & PA & CA & TI 2 0.0
TI & PA & CA 1 0.0
UT & CA 1 0.0
Key:
CA = Corporate Author Index.
PA = Personal Author Index.

SI = Series Index.

SU = Subject Index.

TI = Title Index.

UT = Uniform Title Index.
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(e.g., searching for topical terms in the title
[TI] index) the actual percentage of subject
searches may be closer to 60 percent.
Table 8 shows the combinations of in-
dexes used in LOOKUP mode searches dur-
ing May 1982. In LOOKUP mode the user
is given a choice of either an author-title or
subject search. MELVYL automatically
constructs the actual search statement so
that an author-title for author X and title Y
becomes: “FIND PA X OR CA X AND TI
Y"” (that is, Personal Author X OR Corpo-
rate Author X AND Title Y). MELVYL
constructs subject search statements so that
searches for subject Z become: “FIND SU Z
ORTIZ.” In LOOKUP mode, where users
are given this clear choice of known-item
(author-title) or subject searching, the dif-
ferences between card catalog and online
catalog use patterns are most apparent.

Table 8. Indexes Used in
LOOKUP Mode Searches, May 1982

Indexes Used Number Percent
SU & TI 71019 63.4
PA & CA 17240 15.4
TI & PA & CA 14780 13.2
TI 9013 8.0

The differences between searching pat-
terns in the online catalog and the card cat-
alog suggest (what many librarians have
suspected) that subject searching in card
catalogs is limited not because users don’t
want to do subject searches, but because
the way subjects are presented and ar-
ranged in card catalogs is not conducive to
use. As Mooer’s law of information re-
trieval states, “An information retrieval
system will tend not to be used when it is
more painful and troublesome for a cus-
tomer to have information than for him not
to have it.”” When users have a better way
to get at subjects, they will tend to do sub-
ject searches, and the online catalog cer-
tainly can provide a less “painful and trou-
blesome” method.

One conclusion that we can draw from
these early observations is that the online
catalog is not going to be used just like the
card catalog, and online catalog designers
cannot rely entirely on studies of card cata-
log use. We do not have to re-create the
card catalog online; we can create a new,

more sophisticated, and at the same time
less “painful” way of exploring the riches of
our libraries.

WHAT DO USERS THINK
OF MELVYL SERVICE
AND FEATURES?
Overall User Evaluation

Response to MELVYL is very favorable.
Respondents are satisfied with the results of
their searches and intend to continue using
the computer catalog.

The figures in table 9 are very interest-
ing, considering that only 13.5 percent of
users actually found all or most of what
they were looking for, 11.8 percent found
more, and 31.5 percent found nothing.
What users seem to be expressing is a favor-
able attitude towards the capabilities and
potential of the system once the database is
complete. A look at the series of questions
comparing the computer catalog with the
card catalog (table 10) verifies this. (Table
10 contains data from the pilot cycle. This
series of questions was eliminatec{ in the fi-
nal questionnaire.) The computer catalog
came out on top for all categories except
one: to search among all books in the li-
brary. Most respondents found it faster,
and preferred it for finding books published
in recent years, for finding a few bookson a
topic, and for searching for a specific book.
Most people thought that there was no dif-
ference in the difficulty of learning to use
the two catalogs. Of those who found a dif-
ference, more thought it was easier to learn
to use the computer catalog than to learn to
use the card catalog. In the final cycle of
data collection, these questions were con-

Table 9. User Attitudes toward MELVYL
Percent

In relation to what I was looking for this search
was:

Very satisfactory 32.7
Somewhat satisfactory 33.5
Somewhat unsatisfactory %483

Very unsatisfactory
My general attitude toward the computer catalog

is:

Very favorable 70.8
Somewhat favorable 22.1
Somewhat unfavorable 32
Very unfavorable 3.9
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Table 10. User Comparisons of the Online and Manual Catalogs

Computer No Card
Catalog Differ- Catalog
Superior ence Superior
Comparison between Computer and Card Catalogs (Pilot Cycle Data)
Searching speed 78.0 11.5 10.5
To search through all books in the library 44.6 8.0 474
To search for a specific item 47.4 18.5 34.1
To search for recently published books 58.6 24.2 17.2
To find a few books on a topic 69.8 13.2 17.0
To scan through several titles 75.5 11.2 13.3
To learn to use without assistance 37.3 40.9 21.8
To prepare a comprehensive bibliography 49.5 22.3 28.2
Percent
Computer Catalog Compared to Other Library Catalogs (Cycle Two Data)
Better 68.3
Equal 17.3
Worse 14.4

densed to one general question comparing
the computer and card catalogs. The com-
puter catalog was considered better by 68.3
percent of respondents.

User evaluation does not differ signifi-
cantly according to the mode (COMMAND
or LOOKUP) being used, though a slightly
higher percentage of COMMAND mode
users found more than they were looking
for, and a slightly lower percentage found
nothing. Satisfaction with the catalog de-
pends on a number of variables, some de-
mographic, and some related to catalog
features. No single variable has been identi-
fied that can account for differences in lev-
els of satisfaction.

Use of Features; Problems

A major section of the questionnaire
asked for opinions on a variety of issues per-
taining to the catalog, including ease or dif-
ficulty in use of the terminal and its fea-
tures, availability and usefulness of
instructional aids, and legibility of dis-
plays. Respondents were given a list of
statements about these issues and were
asked to indicate how strongly they agreed
or disagreed with them. Responses to this
section show that users have no difficulty
with most features of the system. They find
both bibliographic and instructional dis-
plays understandable, and are comfortable
with the library environment. Some users
report having trouble remembering the
limitations of the prototype database (e.g.,

only partial coverage of holdings). Others
find it difficult to increase the results of
their search. (Both of these problems will
be partially solved by increasing the data-
base.)

User Priorities for Improvement

Although users are favorably disposed
towards the catalog, they are also eager to
offer suggestions for improvement. Table
11 shows the results of three questions ask-
ing respondents to indicate their priorities
for service improvements, additional cata-
log features and capabilities, and types of
material they would like to see added to the
database.

On top of the list for added features is the
request for an online thesaurus or some
other method of viewing a list of related
search words. Many respondents also asked
for the ability to search through a book’s ta-
ble of contents and index. While such a ca-
pability is still impractical to implement,
the desire for it reinforces the observation
that users tend to view the catalog as an in-
formation retrieval tool, rather than a de-
vice for locating specific known items. Both
of these requests reflect a desire for in-
creased sophistication in subject searching.

Many users request that more of the li-
brary’s other books and materials be in-
cluded in the catalog. Heading this list is 2
request for journals and magazines, fol-
lowed closely by a request for the library’s
older books (many of which are being
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Table 11. User Priorities for MELVYL Improvements

Percent

of Cases
Additional System Features Desired
View a list of search words related to my search word 57.3
Know if a book is checked out 57.0
Search table of contents or index of a book 49.3
Print search results 45.5
Search by journal title abbreviations 26.3
Know library location of book 24.4
Limit search results by language 20.6
Search by call number 20.5
Search for illustrations and bibliographies 19.3
Limit search by date of publication 18.5
Change the order in which items are displayed 13.2
Computer Catalog Service Improvements Desired
More terminals 63.6
Terminals in locations other than near card catalog 36.9
Terminals outside library 35.7
Command chart posted at terminal 30.7
Manual at terminal 16.9
Training sessions 11.5
Manual for purchase 10.3
A-V training program 9.3
Additional Kinds of Materials Desired
Journal titles 64.0
More older books 39.6
Government publications 37.1
Newspapers 34.9
Dissertations 34.5
Technical reports 24.8
Motion picture films 24.4
Records or tapes 23.0
Music scores 13.5
Maps 13.2
Manuscripts 10.8

added now by retrospective conversion).
Users also would like the catalog to include
government publications, technical re-
ports, dissertations, and newspapers.

Users give high priority to the ability to
obtain printed copies of their search results.
In addition, they would like to know
whether or not a book is checked out before
they leave the terminal. They also would
like to see the number of terminals in-
creased, both in locations outside the li-
brary as well as locations in the library
away from the card catalog. Users would
prefer a chart of commands posted at the
terminal rather than more staff assistance
or other library-organized training pro-
grams.

Other Observations
Given the opportunity to type in com-

ments, respondents were glad to offer fur-
ther suggestions and opinions. DLA now
has an extensive file of comments and ideas
gathered directly from catalog users. They
range from requests for more complex sys-
tem features to ideas for improving service,
to pleas for expansion of the database:

“I can hardly wait until more records are
added!”

“More of everything, just more, more,
morel!!l!”

Responses are overwhelmingly positive.
Most users who ask for improvements in-
clude praise for the existing system in their
comments:

“Put more of these in the libraries. They

make life much!!!!!!! easier.”

“The catalog is great!!!!!! Please expand
the system.”

“This is fun!”
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“This system is much easier to use than
the card catalog.”

“I hope that this prototype turns into the
real thing!!!!”

“Thank you very much computer, it was
grand.”

The information collected from and
about users of the MELVYL prototype is
proving to be a valuable resource in the de-
sign of the catalog. In place of nebulous
speculations about hypothetical users, we
have a wealth of hard data from actual us-
ers of the prototype system. We know
where the users have problems, and what
features they like. Perhaps the most impor-
tant observations are that the users like
MELVYL, that they are not intimidated by
“the computer,” and that they plan to con-
tinue using it.
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Online Catalogs:
Through a Glass Darkly

Edwin B. Brownrigg
and Clifford A. Lynch

Other articles about DLA in the current
and previous issues have reviewed the past
and described the present. In this article we
turn our attention toward the future and
attempt to draw conclusions from our expe-
riences. We will make generalizations and
offer speculations. Some of these may seem
outrageous; some will undoubtedly prove
incorrect. Prognostication is a black art at
best. Perhaps the greatest danger is
caution—the twin errors that Arthur
Clarke characterizes as “failure of imagina-
tion” and “failure of nerve” in his collection
of cautionary essays, Profiles of the Future.

We believe that it is important to try,
however speculatively, to foresee the fu-
ture. Fifteen or twenty years ago very little
thought was being given to the possibilities
of online catalogs. This lack of foresight has
left us with tremendous problems. In some
sense we may have lost control of the prolif-
eration of information: while the volume of
publication has increased tremendously,
the cataloging and classification practices
of the last decades have left us impover-
ished. Although the technology to provide
access to this material is finally at hand, we
find ourselves in a poor position to take ad-
vantage of it.

Online catalogs serving single libraries,
groups of libraries such as the University of
California, or library consortia within a
relatively restricted geographical radius
are now an operational reality. It seems
safe to assume that such systems will prolif-
erate over the next decade. Patron accep-
tance to date has been overwhelming. For
the purposes of this paper, we will treat the
expanding availability of such systems as a
given. Our focus will be on the discrepan-
cies between the services such systems offer
and what the library patron really seems to

Edwin B. Brownrigg is the director of the Divi-
sion of Library Automation (DLA), University of
California, and Clifford A. Lynch is the manager
of the Computing Resources Group at DLA.
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want. We will also probe some of the gaps
that we believe will develop in the fabric of
library access, as such systems spread in an
uncoordinated and independent fashion.

DLA’s online catalog has been an experi-
ment. While future system designers can
undoubtedly learn valuable lessons from its
successes and failures, our experience offers
insights that are far broader in scope. Tied
up in the UC online catalog experience is a
commentary on the library practices of the
last half of the twentieth century. Perhaps
our experience can be used to point to direc-
tions for the evolution of library automa-
tion (and hence librarianship). At the very
least it can highlight policy alternatives and
problems. Ultimately, the user response to
the UC system raises philosophical ques-
tions about the relationship that has devel-
oped to link the user, the librarian, and the
body of information the library historically
has housed.

THE ACCESS
RENAISSANCE

For a century, and in some cases longer,
the large research libraries have been build-
ing formidable collections. A librarian is
awed by the endless ranges of books housed
in our marble monuments. Generally,
however, these libraries have closed their
stacks to patrons, and the original catalog
cards have not held up under decades of
use. Often, too, the prominence of the au-
thors of the older works has dimmed. If the
cataloger’s subject analysis of such works
was not deep, material pertinent to re-
search may never be uncovered.

Invaluable information made inaccessi-
ble by the darker ages of library science can
be brought to light again when librarians
redirect their energy from just “collecting”
books to augmenting the means for scholars
to find them. Research is a serendipitous
act. If a researcher knew exactly what he
was looking for, he would not be doing re-
search. Because the researcher often is de-
nied direct access to the books themselves,
he must take an indirect path to them
through bibliographic apparatus. Due to
the sheer magnitude of the bibliographic
nexus, the printed media of card, book, and
fiche catalogs have severely fragmented
this indirect path. With the passage of

time, the bibliographic path has become a
maze.

With the advent of information technol-
ogy, librarians have been given an opportu-
nity to solve this access problem. The solu-
tion involves some basic ingredients.
Among the more arduous is converting old
cataloging data into machine-readable
form (retrospective conversion). Among
the more expensive is building the comput-
ing engines that bring order and harmony
to the bibliographic fury. Among the more
creative will be novel ways to index and re-
trieve bibliographic information. Among
the more dramatic will be delivering docu-
ments electronically through the same
medium—the online catalog.

The primary orientation of the library
community is shifting (and must shift) from
developing collections to providing access.
Online catalogs quickly provide major im-
provements in this area, placing the catalog
at the user’s fingertips at any time of day or
night through dial-up access and remote
terminals. The more sophisticated online
catalogs provide searching capabilities that
are vastly superior to card catalogs, a much
faster and more attractive user interface,
and, at least to a limited extent, the ability
to search for materials in a number of li-
braries simultaneously. This is unquestion-
ably a major achievement, but one must be
cautious before taking too much satisfac-
tion in it. If the studies of patron access and
other comments on online catalogs have
any clear theme, it is that many of our as-
sumptions about what type of access the
user desires are without foundation. In a
very real sense we have provided a modern,
computerized version of a manual system
that seems to have had some rather serious
flaws. Automated systems allow the user to
circumvent some of these problems, but as
much by unforeseen application of user in-
genuity as by any great insight on the part
of the system designers.

CATALOGING FOR ACCESS

There has been a long-standing assump-
tion that the typical library patron is per-
forming a known-item search. Itis difficult
to tell. at this late date, whether this was
the impetus for or the result of historical
cataloging practices. The myth of known-
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item searching has finally been put to rest
by the recent Council on Library Resources
(CLR) study of online catalog use.' In an
online environment at least, unknown-
item searching is very common.

Data from the CLR study suggests that a
major part of patron searching activity is
subject searching for unknown items. It is
evident from inspecting the transaction
logs from the DLA catalog, or from a few
hours of experimentation with any of the
systems that support subject searching, that
such searching presents major difficulties,
particularly to the typical user who has not
been initiated into the mysteries of the LC
subject heading scheme. Part of the prob-
lem is lack of subject authority control that
could provide better standardization of
terms, and more alias access points to popu-
lar terms. A much larger part of the prob-
lem is that the typical user seems to view the
subject thesaurus as a partially hierarchical
scheme in which terms can be selected to ei-
ther generalize or refine a given set of sub-
ject terms. In order to mirror this concep-
tion in an online catalog, it will be
necessary to provide access to syndetic rela-
tionship structures, as found in the eighth
edition of the L.C Subject Headings, and a
means for the user to navigate among them.
Taking a broader view, it seems that in-
creased attention to enriching subject clas-
sification and cross-referencing is perhaps
the single highest payoff area for improved
user access.

For example, in an open-stacks library
the patron can browse through the biology
section. Within this section can be found
books on all subclassifications of biology. In
an online catalog, however, asking for
books on the subject of biology will not pro-
vide books specifically covering subfields of
biology such as microbiology. The “gener-
icness” or “specificity” of a given subject
term is a difficult concept for the user to
grasp, and an extremely frustrating one.
Users approaching a subject either from a
very naive point of view or a very sophisti-
cated point of view may have great diffi-
culty in locating desired material.

The other side of this problem is keeping
retrievals to a manageable number. We
still have little experience with really large
online catalog databases. Even with
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MELVYL’s modest 750,000 records, many
searches retrieve 50 to 100 records. With a
database of, say, 4,000,000 titles, the typi-
cal search may retrieve several hundred ti-
tles. This is unmanageable. The user’s ma-
jor problem may prove to be refining the
search results to a usable size. In this situa-
tion, very specific subject headings—far
more specific than many of those currently
in use—will be needed, as will the ability to
broaden or narrow the search. With access
to the syndetic structures implicit in an ade-
quate subject authority file, the user poten-
tially could direct the online catalog to
broaden automatically a search result or to
provide alternatives (narrower terms and
subdivisions) for refining it.

Much of the existing nonprint material
collected by libraries is poorly served by
current online catalogs. Part of this weak-
ness stems from the very reasonable ten-
dency to concentrate on the retrieval of
print media first, since this constitutes the
bulk of library use. The nonprint media in
question include graphics (photograph col-
lections), maps, music, sound recordings,
films, etc. In all cases there is a general
theme: very little thought has been given to
how to organize and catalog these materials
so as to be helpful to the typical user. Most
or all of these areas have specialized classifi-
cation schemes, but in most cases they are
not oriented toward public access retrieval.
How, in an online catalog, should a user in-
dicate he wants a map of known ore de-
posits on the Australian continent, or a rec-
ord of the Brandenburg concertos
performed by a baroque chamber music
ensemble rather than by a modern orches-
tra? Until such problems are solved, thereis
little to be gained by loading most nonprint
MARC records into an online catalog. In
fact a crude approach may well be detri-
mental if the indexing is done incorrectly.
Suppose, for example, that the default is to
include records of all types in the database,
and a user asks for material on Africa.
Along with the standard huge result, hun-
dreds or even thousands of maps will be re-
trieved.

In this connection, it should also be
pointed out that the user interface tech-
niques used in today’s online catalogs are
still extremely crude from at least two
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points of view. The user directs the catalog
with one of two approaches—a menu-
based selection, which is initially appealing
to the naive user but rapidly becomes a ma-
jor liability, or a command language.
While the better command languages are
English-like and have a somewhat natural
feel to them, they still require the user to
learn a language. The English-like nature
of the syntax can be insidious, since it cre-
ates a notion on the part of the user that the
catalog actually understands English. The
user is then disappointed at how “stupid”
the system is when it fails to cope with ap-
parently minor variations of the correct
command-language syntax.

Considerable progress has been made in
recent years toward the goal of computer
understanding of natural language. For a
limited universe of discourse (that is, a sys-
tem that can only do a small number of
things), it is possible to produce reasonably
effective natural-language parsing and
analysis programs. Online catalogs, at least
today, offer an extremely limited universe
of discourse. Ideally, it should be possible
to supply a natural-language mode for the
casual user. Some experiments have been
conducted in this area under DLA’s aus-
pices: results to date have been encouraging
although far from conclusive.

The second area in which the user inter-
face can be greatly improved is by aware-
ness of content as well as syntax in diagnos-
tics. For example, MELVYL’s help facility
deals only with what the user has typed in.
It does not, for example, offer narrower
terms to help refine a search, nor does it ex-
amine individual components of Boolean
queries, looking for those that produced no
matches in order to suggest possible mis-
spellings. More broadly, many systems of-
fer help facilities that explain what the user
has done and what can be done next, or
how to use specific facilities. In some cases,
the user doesn’t want help, however, but
rather hints on possible alternatives or ex-
tensions to what he or she has already done.

REDISCOVERING
ANALYTICS

Serials present an interesting problem
with regard to subject access. In many
fields, especially science and engineering,
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journal articles rather than books are the
primary forum for new developments.
While it would be relatively easy with the
existing MARC serials database to add seri-
als to an online catalog as a sort of many-
volume monograph, for searching purposes
this is probably useless (or actually, worse
than useless, just unwanted clutter) to the
average online catalog user. (It is useful for
known-item searching, where the user
wants holding or location information, of
course, but this is the smallest part of the
online catalog revolution.) In order to pro-
vide the library patron with better access,
we must return to analytic cataloging of
journal articles, and integrate monographs
and articles (rather than monographs and
journals) into the same database.

For years, librarians have been teaching
patrons and each other that serials are dif-
ferent than books and that they should be
accessed differently. But different access to
serials does not necessarily follow. Rather it
has followed merely for practicality, and it
has continued to fragment the patrons’ bib-
liographic approach to research. The de-
mise of analytics as a standard cataloging
practice left the patron with the notion that
the catalog was the primary source of bib-
liographic information and that access to
everything else, including serials, was less
than primary. The online catalog removes
all technological barriers to revitalizing an-
alytical cataloging. Much that has been
bibliographically hidden could be uncov-
ered. Yet it is ironic to note that, as Mar-
shall McLuhan taught, the contents of new
media are initially old media. The very
large databases that index journal articles
are a perfect example. Rather than reinte-
grating access to journal articles with
monographic catalogs. computing technol-
ogy initially has widened the gulf.

Analytics were discontinued nearly forty
vears ago by most major libraries. They
were, even then, becoming prohibitively
costly. Moreover, today most libraries are
hard pressed merely to keep up with mono-
graphic cataloging.

Since North American libraries have em-
braced online cataloging, a subtle but revo-
lutionary process has taken place. Catalog-
ing only appears to be done in the library.
In reality very little cataloging is performed
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anymore; copying cataloging from another
source has taken the place of cataloging
proper. However, the significance of this
shift has not to do so much with how the
“cataloging” is accomplished, but rather
whereitisdone. The locus of cataloging has
moved out of the libraries. Today it is dis-
persed or shared, with a large concentra-
tion still with the Library of Congress. The
cataloging copy is loaded onto the large
database utilities and telecommunicated
into the libraries. In all likelihood, the shift
in the locus of cataloging will continue un-
til the entire phenomenon of cataloging has
changed dramatically.

In order to predict the future of the
source of cataloging copy, at least two
broad trends have to be considered. One is
that with computing technology harnessed
for cataloging, any financially motivated
group can become a distributor of catalog-
ing copy. The other is that libraries alone
cannot cope with the cataloging of evanes-
cent information such as journal articles,
government documents, and technical re-
ports. The grant-funded CONSER project
is ample evidence of the inability of indi-
vidual libraries to cope with such catalog-
ing. For all its effort, CONSER cataloging
is at the journal title level, not the journal
article level. Today, a very large propor-
tion of published material is not cataloged
by libraries at all. Rather it is done by pub-
lishers of indexes to journals, who catalog
their content. Only they do not call it cata-
loging, they call it indexing. Maybe they
also call it advertising.

With the online catalog, publishers’ in-
dexes of journal articles (analytic catalog-
ing) can be reintegrated with monographic
cataloging. The librarian and the patron fi-
nally can have bibliographic access to both
material formats within the same
catalog—just like it once was many years
ago, except now handled electronically.

CATALOGING AS ADVERTISING

But will the publishers stop with index-
ing journal articles? Already many contrib-
ute data to Cataloging in Publication
(CIP). In the future there could be Catalog-
ing at Publication because such practice
would sell new monographs faster. (People
won't buy something they don’t realize ex-
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ists.) In order to fully appreciate this, it is
important to shift from the concept of
“book™ cataloging, to that of “mono-
graphic” cataloging. With the advent of
electronic publishing, monographs will not
be books per se, but something else—
maybe just monographs.

Change will not halt with the locus of
cataloging. The locus of usership will
change simultaneously. Patrons could
cease to be library patrons and become in-
stead publishing-company patrons. Al-
ready we see users accessing online catalogs
not from libraries, but from their homes
and offices. As more and more journal arti-
cles are delivered electronically through
the online catalog network, libraries will
significantly change in at least two ways.

The most revolutionary change in the
nature of libraries will be that they will be-
come distribution points or switches for
electronic information, both bibliographic
and textual. Telecommunications topology
for online catalog networks will be deter-
mined in great measure by the geographic
distribution of libraries. Library buildings
will house telecommunications concentra-
tors attached to telephone lines, optical fi-
bers, and a variety of radio devices.

Libraries will also revert to an earlier
function: archiving the information stored
on paper and photographic media. The fre-
quently used hard-copy information
sources themselves will be converted into
digital image form, becoming part of the
electronic store of information. The statis-
tical data used to select material for conver-
sion will be gathered, of course, from now-
traditional library automation systems,
such as circulation systems and online cata-
logs.

Uppermost in the thinking of library di-
rectors and budget directors will be the is-
sue of cost. How much will the transition to
modernity cost? How will such costs be jus-
tified? Will there be offsets? Transition
costs in libraries historically have been
high, usually because of the need to run a
new system in parallel with the old one it is
to replace. As for justification, it will inevi-
tably devolve to arguments like those that
caused capital investment in aviation, fol-
lowing a century or so of rail transporta-
tion.
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There should also be substantial cost off-
sets. Consider, for example, the logical con-
sequence of large portions of journal arti-
cles being published exclusively electron-
ically; serials check-in would cease.

But those libraries that do not make the
investment will take on the air of old rail-
way stations: a few custodians will guard
the halls, but the publie will not be wait-
ing, because “the train doesn’t go there any
more.”

DOCUMENT DELIVERY
AND ELECTRONIC PUBLISHING

A number of activities are lumped to-
gether under the general rubric of docu-
ment delivery and electronic publishing. It
is necessary to begin any discussion of this
area by distinguishing among the possible
activities.

Document delivery at a terminal is con-
cerned primarily with delivering text (and
perhaps graphics as well) that first exist in
some other, typically printed, form. The
implication is that the material either will
be digitized retrospectively for presenta-
tion over the computer network, or the
publisher of the material will provide it in
an alternate form in addition to the printed
media.

Electronic publishing, in its pure sense, is
a far more radical service than document
delivery. In electronic publishing, the com-
puter network becomes the primary me-
dium for the creation, storage, and dissemi-
nation of a document, This is a fantastically
powerful concept that changes the way
people think about information, rather
than merely changing the way they get ac-
cess to it. Some of the implications of elec-
tronic publishing are that it becomes cheap
to create and store information, and that
information can be retrieved selectively in
small pieces. Consequently, an electronic
journal can be far more comprehensive
than a printed journal. In a printed jour-
nal, users can ignore the parts of the journal
they don’t want (and can stop looking at the
journal if they are bypassing too much of
it). In electronic publishing they only need
to select the articles of interest. The “unit”
of publication thus becomes the article or
nti\fvs summary rather than the journal it-
self,
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With the advent of electronic publish-
ing, the accidents of physical grouping will
be eliminated. The role of the editor will
change, and the periodical as we think of it
may lose its identity. Instead of buying a
periodical because its editor selects and
presents high-quality material that is often
of interest to the user, with each issue form-
ing a random or specific grouping of mate-
rial, articles may simply be marked as “en-
dorsed” by a given known and respected
editor. Selection rather than organization
may become the major function of the edi-
tor of the future.

Electronic publishing is not without its
dangers. As we said before, research is a
serendipitous act. In today’s world, if one
reads periodicals, one at least glances at
many articles far afield from one’s main in-
terest. Occasionally one of these articles
catches the eve and the reader makes an un-
expected connection. (The editor of the
journal has thus played a part in arranging
this chance meeting.) In an electronic pub-
lishing environment, it will be very easy to
select and obtain only material in a specific
field of interest, eliminating much of the
current random browsing. This may fur-
ther aggravate the fragmentation of many
fields, producing ever-larger numbers of
very small and insular research communi-
ties that don't talk to each other.

Electronic publishing has different im-
plications for popular journals than for
scholarly journals. For popular journals it
allows for very timely material, since the
journal can in some sense be “continuously”
published. New material can be made
available as it arrives. For the scholarly
journal, electronic publishing offers cost
control: it reduces production costs and
makes it possible to avoid numerous type-
setting and editing passes. Electronic pub-
lishing also eliminates the multi-year back-
logs of unpublished articles now plaguing
many major scholarly journals. In the case
of scholarly journals, the publisher may
well bow out, except perhaps as an indexer.
An article could be published onto the net-
work directly by the author. Refereeing
could be handled by certifying the docu-
ment directly (perhaps with a form of pub-
lic key cryptosystem, both to maintain ano-
nymity and to ensure that an author’s claim
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to acceptance of his work is legitimate).

Aside from technological problems, elec-
tronic publishing creates a variety of diffi-
culties that are ultimately sociological in
nature. There is the question of acceptance
within a research community. Until
enough people within that research com-
munity are using electronic publishing as a
primary means of distributing informa-
tion, producing a “critical mass,” nobody
will want to publish electronically. The sit-
uation is analogous to the early days of the
telephone, when people declined to install
phones because there was nobody for them
to talk to. There is no incentive for the au-
thor to publish electronically (other than
the new capabilities of the electronic me-
dia) and there are a number of disincen-
tives. How do you cite an electronic docu-
ment on a publications list? Will peers take
such publications seriously in evaluating
research activities for promotions and
awards?

There are also economic questions. In a
network environment, a master copy of a
document must exist somewhere. Who puts
it there and where is it kept? In academic
settings, for example, will each university
maintain faculty research documents and
theses on its local computer as part of its ba-
sic service? What happens when someone
moves from one institution to another? In
traditional publishing, there is a very real
sense that the work passes from the author’s
control at the point of publication. This is
very important in assigning precedence for
research and can have major implications
insuch areas as the award of patents. What
will be the point of demarcation in elec-
tronic publishing?

Royalties and copyrights also present
nightmarish complexities in an electronic
publishing environment. As matters stand
today. suppliers and users of electronic
publishing services cannot even enunciate a
clear set of policy alternatives to law-
makers; consequently, it is unlikely that the
legal structures will be changed to accom-
modate electronic publishing successfully
in the near future. The best that can be said
is that there is a growing awareness of the
problem. The December 7, 1982, Wall
Street Journal, for example, carried a story
that opened with the bald statement,
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“Electronic publishing will be the death of
copyright law.”

Major technological hurdles remain to
be overcome. In several cases, a technology
that is currently experimental must pass
into cheap mass production. Resources that
are now in short supply will have to become
virtually unlimited. There are two basic
approaches to the transfer of textual infor-
mation. The common approach today is
textual: treat the document as a string of
characters, using seven or eight bits per
character in some standard code like ASCII
or EBCDIC. This approach, while eco-
nomical and simple to work with, is quite
limited. It will not cope with graphics of
any kind. Worse, it will not cope with typo-
graphic symbols beyond those on a stan-
dard typewriter—in particular, the lan-
guage of science and mathematics. There is
no provision for integral signs, Greek let-
ters, sub- and superscripts, and the like.

At the other extreme is the facsimile ap-
proach: treat all material as a picture, and
use high-resolution graphics terminals to
display the information. This is enormously
costly in storage space and telecommunica-
tions bandwidth—perhaps two orders of
magnitude more costly than character cod-
ing. For electronic publishing, it is prob-
lematic, since the text is usually produced
by scanning printed material or by taking
the final machine-readable photocomposi-
tion output just before it is run on the pho-
tocomposer. It is not a convenient form for
an author to generate.

Today, very few devices can display or
provide hard copy for facsimile-type data,
and such devices are very expensive to pur-
chase or operate. We will have to develop a
middle ground: a character-set standard
for electronic publishing that encodes the
standard alphabet efficiently, provides es-
cape mechanisms for the simple nonstan-
dard graphics, and also allows for embed-
ded facsimile-type information. In
conjunction with this new character-set
standard, we will need presentation-level
protocols that map the character set as well
as possible onto a host of output devices
with a vast range of costs and capabilities,
all the way from a simple terminal that can
display only the base alphabet directly (on
which pictures might be totally suppressed
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and special symbols listed as *integral* or
*epsilon* where they occur) through laser-
driven photocomposers and high-
resolution monochromatic or color bit map
terminals.

Very inexpensive media will be needed
to house the endless terabytes of data re-
quired. Most likely optical disks will fill this
role well, particularly given the low volatil-
ity of the information being stored. Ma-
chines will be needed to retrospectively
convert printed documents. These will
evolve from today’s optical character rec-
ognition technology and machines such as
the Kurzweil talking reader.

For information making heavy use of the
facsimile mode, considerable telecommu-
nications bandwidth will be required; the
almost unlimited cheap bandwidth prom-
ised by very speculative technologies such
as the recently proposed “space mirror™
may be necessary to make transmission of
such data on a broad scale economically
reasonable. It is worth remembering that
Bell Telephone demonstrated the Pic-
turephone at the 1964 World's Fair in New
York, but even today teleconferencing is a
costly and rather rare practice. Economics
can greatly inhibit the spread of technol-
ogy. If this bandwidth is not forthcoming,
itis likely that current trends toward elimi-
nating graphics from publications wher-
ever possible, because of their high costs,
will continue at least for the near future.

REMOTE PUBLIC ACCESS
TO ONLINE CATALOGS

One policy issue concerns how to accom-
modate the increasingly common home/of-
fice terminal or personal computer that can
be used to search the online catalog. To
date there has been almost no experience
with uncontrolled public access to com-
puter utilities (if indeed uncontrolled access
is desired). The problem here is to provide
as much access as possible while still per-
mitting fair and wide distribution of lim-
ited resources among as many people as
possible,

Note that as the services available be-
come more extensive, the typical session
length increases. The CLR study has shown
that users spend more time with an online
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catalog than with a card catalog. When
documents become available, a typical ses-
sion may tie up a terminal access path for
hours.

Today the resource-allocation problem is
solved by one of two methods: one is to pro-
vide a fixed amount of resources and let
natural rationing occur through contention
(similar to the approach used in allocating
resources in many academic computing en-
vironments). The other is to ignore the
problem and hope it will go away. Unfortu-
nately, it will not go away: the public de-
mand for these services is growing in direct
proportion to the proliferation of terminal
devices.

One possible distribution mechanism for
online catalog services is videotext, which
uses the home television set as a very com-
mon and inexpensive terminal over a split-
speed telecommunications link (data is sent
from the home at a very low rate and re-
turned to the TV set at a much higher rate).
Unfortunately, the type of tree-structured,
menu-retrieval approaches found in to-
day’s prototype videotex systems are ill-
suited to systems such as online catalogs.
Similarly, the low-resolution TV screen is
poor even at displaying text—a TV screen
of text holds much less information than a
typical terminal screen, and a TV screen is
probably hopeless for reproduction of high-
resolution graphics. Barring a major rede-
sign of television into a high-resolution de-
vice, we believe that these features will
limit the use of videotex systems to a small
number of rather specialized applications.
Online catalog searching and electronic
document distribution will not be among
them. These limitations may in fact ulti-
mately cause the consumer marketplace to
reject videotex in favor of a display system
that is more costly (at least in terms of ini-
tial equipment investment), but more flexi-
ble.

Alternatively, cheap microelectronics
may allow the traditional TV set to be ex-
tended. There are two barriers to high-
resolution broadcast television: electro-
magnetic spectrum allocation and the
receiver. The spectrum is becoming one of
man’s most limited resources, and doubling
the space required for a television channel
(from 3 to 6 MHz) is probably unaccept-
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able. There are no serious technological
barriers to a high-resolution TV receiver;
only questions of how cheaply they can be
mass-produced. We might see high-
resolution TV receivers that will function
directly as computer-communications dis-
plays in high-resolution mode, that will
present high-resolution pictures from vid-
eodisks, and that will use a microprocessor-
driven interpolation procedure to simulate
high-resolution images from lower-
precision broadcast displays.

THE BIBLIOGRAPHIC
INTERNET I:
CIRCULATION SYSTEMS

Providing links between online catalogs
and circulation systems is an obvious exten-
sion of today’s online catalog technology.
To date, there have been two major imped-
iments: lack of standards and protocols
(and in fact a clear definition of the prob-
lem to be solved), and a reluctance on the
part of circulation-system vendors to ac-
cept the fact that they must operate in a ser-
vice environment containing numerous
computers for different purposes. Until
now, vendors of library automation ser-
vices and systems have taken a very defen-
sive role and have discouraged all types of
interconnections rather than fostered
them. The operational philosophy seems to
be that once a library automation system is
installed for any purpose, the library be-
comes a territory of that vendor, and is thus
making a commitment to wait (forever, if
need be) for that vendor to make available
the full spectrum of library applications. In
the last five years, with the general accep-
tance of the ISO models for open systems in-
terconnection, and the spread of plug-
compatible vendors in the IBM market-
place, the computer industry seems, at least
in principle, to have embraced the concept
of cooperation rather than territorial de-
fense. It is time for the library marketplace
to take the same steps.

Automated circulation systems are in-
creasingly common. These are typically
minicomputer-based. In general, we do not
believe that circulation and online catalog
functions belong within the same system:
circulation is ultimately a very local func-
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tion, whereas online catalogs benefit from
a union or regional approach. The require-
ments for storage capacity, processing
power, and reliability are very different.
If one assumes separate catalog and cir-
culation systems, this means that
applications-level protocols must be per-
fected to connect online catalogs (or, in
fact, arbitrary computer systems) to circu-
lation systems. Given the widespread use of
minicomputer-based systems from vendors
such as CLSI and GEAC, and the increas-
ing use of online catalogs, the development
of such protocols and their subsequent im-
plementation by vendors should be a high
priority for the library community. At first
examination, such protocols may appear
relatively simple—the functions are essen-
tially to inquire on the status of an item,
and perhapsrecall or hold the item once it is
identified. The full protocol is complex,
however. There are issues of uniquely iden-
tifying the item, security issues such as
identifving the inquirer/holder/recaller,
and network issues. The network issues are
particularly vexing: many circulation sys-
tems today can be networked, and several
nodes on the circulation network may be
connected to the online catalog (or online
catalog network; see below). This is the
first example we know of the need to ad-
dress the full scope of internetwork issues at
the level of applications protocol (other
than perhaps mail systems) and is an area of
active research in computer science.

THE BIBLIOGRAPHIC
INTERNET II:
LINKING ONLINE CATALOGS

Finally, there is the issue of interconnect-
ing online catalogs themselves. This is a
very complex area and one in which we be-
lieve a great deal of misdirected energy has
been spent in the last few years. Actually
there are two separate issues: intranational
and international networking. Interna-
tional (or, more explicitly, multilingual)
catalog networking is a largely unexamined
issue from the technical point of view, al-
though Fred Kilgour recently gave a very
nice summary of the political and economic
questions involved.” We will first examine
intranational interconnection, and then ex-
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plore the new problems that arise when this
is extended into the international environ-
ment,

The general model of catalog intercon-
nection as we see it is that a user will trans-
act primarily with a local online catalog
system (local in the logical sense that it con-
tains material for the user’s “home” library
orlibrary union, not necessarily that it runs
on a computer housed in the user’s local li-
brary). On occasion the user will wish to
search remote (e.g., distant) online cata-
logs. On these occasions the local catalog
will open a remote computer-to-computer
connection to the remote catalog, con-
trolled by a program on the local catalog
that will mediate access on behalf of the
user. This is as opposed to the model
wherein the user is connected directly (per-
haps through some form of telecommunica-
tions switching or pass-through) to the re-
mote catalog and conducts searches
directly in the command language of the re-
mote catalog. In our model the entire mat-
ter of standardized command languages for
online catalogs becomes irrelevant, since it
is the responsibility of the local catalog to
translate its local command language into
some generally accepted applications-level
protocol that is understood by the remote
catalog.

This conceptual model has great impli-
cations for the design of applications-level
protocols for interconnecting online cata-
logs. In fact, what is needed is a more gen-
eral protocol for interconnecting all types
of information retrieval systems, since we
have already suggested that online ab-
stracting and indexing systems will be inte-
grated into the online catalog. Also, as we
shall see later, other types of information
retrieval systems may find their way into
the mix, The approach used to date in de-
signing applications-level protocols for on-
line catalog interconnection (as seen, for
example, in Norway's library network or
the CLR linked systems project) has been to
try to codify and represent every possible
transaction against the catalog database in
the online catalog protocol. We believe
that this is a limited and inflexible ap-
proach ultimately doomed to failure as
large numbers of online catalogs and other

information retrieval systems are linked.
What is really needed is a sort of metalan-
guage protocol whereby the information
retrieval system can describe its capabilities
and functions to a remote system so that the
mediating program can map local com-
mands into the capabilities of the remote
system where possible. For bibliographic
data this is relatively simple, because a
group of generally accepted static data
standards (the MARC standards) are al-
ready widely accepted. The approach we
propose will lead to rather complex mediat-
ing programs that must apply artificial in-
telligence techniques to remote systems,
but it provides the generality necessary to
permit almost unlimited growth of net-
worked information systems, ;

The international linkage of online cata-
logs presents additional problems because
of the necessity of linguistic translation in
the search keys and in the supporting au-
thority control structure (to say nothing of
the more basic problems of international
computer networking, such as incompati-
ble data communications standards and le-
gal/political constraints on transborder
data flow). To a certain extent, it is impos-
sible to allow a user to search a foreign-
language database in another language—
particularly by subject—since concepts in
one language may have no precise analogin
another language. To solve the multilin-
gual problem (as far as is possible without a
case-by-case intellectual analysis), it may
well be possible probabilistically to create
cross-linguistic concordances in authority
files by computer matching—finding items
common to both databases and then linking
the authority control entities if they apply
to many of the same items. Canadian li-
braries have considerable experience in
dealing with multilingual databases, and
their efforts deserve closer scrutiny.

The economic issues in this model of cat-
alog interconnection cannot be overlooked.
There are several possible scenarios: one is
simply to ignore any form of cost recharg-
ing, since it is obviously a very complex is-
sue, and to declare that all members of the
catalog internet will exchange services with
other members at no cost. Another possibil-
ity would be to treat the record of each li-
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brary’s holdings as one of the library’s ma-
jor assets and charge other libraries for
searching it. Should this occur, the entire
matter could be carried out electronically
through a system of credits and debits, and
a form of electronic scrip would come into
being as each library examined its balance
of payments at the close of every billing pe-
riod. Unfortunately, just as some nations
must import almost everything, producing
a negative balance of payments, the smaller
libraries may spend substantial time
searching the holdings of the major re-
search libraries.

AUTOMATING THE
REFERENCE LIBRARIAN

Often the kind of information provided
by today’s online catalogs really fails to ad-
dress the patron’s question. Up till now the
reference librarian has been viewed as the
source of these answers. With today’s infor-
mation deluge, it may be unreasonable to
expect the reference librarian to continue
this function without some automated as-
sistance. This breaks new ground in library
automation: for the first time we are look-
ing at systems to supplement and support
human beings rather than simply to mecha-
nize well-defined manual activities.

One demand for answers that today’s on-
line catalogs cannot supply comes from
questions like, “I need a good book on the
Fall of Rome,” or “What is the definitive
biography of Lord Byron?” In a very real
sense, the reference librarian can’t answer
these questions either; the patron is looking
for opinion, or perhaps a summary or con-
sensus of opinions,

Interestingly enough, these are not par-
ticularly difficult to provide, at least in sub-
ject areas where professional societies com-
pile bibliographies and reading lists, or
publish review journals such as Computing
Reviews or Mathematical Reviews. These
reviews could be made available as elec-
tronic documents over computer networks,
allowing users to examine them before se-
lecting books or articles. Similarly, anno-
tated bibliographies find a natural place in
an online catalog as electronic documents
for browsing. Such aids would assist not
only the patron but the reference librarian,
who could both exploit them directly and
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guide patrons in their use.

Reference departments in major re-
search libraries receive many queries each
day, often by telephone. It will be many
years (if ever) before such queries can be
dealt with by machine, but we believe that
analysis would indicate that many of them
could be resolved simply by putting certain
reference books (such as dictionaries and
encyclopedias) online with high-quality
user interfaces.

Beyond these, the evolving technology of
expert systems and knowledge engineering
offers interesting prospects.’ Computer
programs have been developed to try to em-
ulate expert behavior in certain areas—for
example, medical diagnosis, computer
problem diagnosis and repair, and VLSI
layout. These efforts are starting to show a
rather respectable degree of success. It
would be very interesting to try to develop
an expert system that could answer (or at
least direct users to material containing an-
swers for) queries typically made to refer-
ence librarians.

Some sense of perspective is required
here, however. While it would be a worth-
while research project to try to build such
an expert system, and while the results
might be useful, it is hard to believe that
any computer program could match the
reference librarian who, when approached
with a request for “books about Africa,” fi-
nally determines that the patron really
wants a picture of an elephant.

One can classify public access library au-
tomation systems into a partial hierarchy of
difficulty based on what they provide to the
patron as follows:

1. Places to look for an answer (online
catalog).

2. Places to look for an answer with
evaluation (extended online catalogs that
integrate bibliographies and reviews).

3. Material containing an answer (ex-
tended online catalog with document deliv-
ery/electronic publishing).

4. Answers.

5. Answers to poorly posed questions.

Library automation is still dealing pri-
marily with level 1 today. Levels 2 and 3
are technologically within our grasp. As
they are achieved they will create major
economic and sociological changes as well
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as changes in quality of service. Levels 4
and 5 remain, at least for the present, fer-
tile fields for speculation and research
rather than realities.

CONCLUSIONS

Online catalogs have given the informa-
tion community the beginnings of a power-
ful tool for finding and delivering informa-
tion. Among the principal consequences
have been new perspectives on the catalog-
ing process as a result of keyword access by
the catalog user. Another is that no longer
might it be useful to think in terms of distin-
guishing cataloging of monographs from
indexing of journal articles for the purpose
of searching catalogs. Perhaps the most
radical consequence of online cataloging is
the potential for change in the locus of cata-
loging, first from original cataloging by in-
dividual libraries, then to the system in
which libraries copy cataloging, finally to-
ward a future potential for publishers tak-
ing over much of the cataloging load as a
form of advertising. Additionally, the locus
of library use is leaking out of libraries and
into homes and offices. All of these changes
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are redefining the roles and functions of li-

braries as we know them today. As this pro-

cess continues, and one no longer “goes to
the library,” the user may come to perceive

a small number of information utilities in-

stead of many specific libraries.
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Reports and Working Papers

Summary
Recommendations from
Subject Access Meeting

C. Lee Jones

In June 1982, the Council on Library Re-
sources brought together twenty-three peo-
ple to explore issues related to subject access
and to recommend actions that could help
improve subject access to monographic lit-
erature in bibliographic databases. The
meeting was held in Dublin, Ohio, and is
oneinitiative of the Council’s Bibliographic
Service Development Program. Partici-
pants (Alan Benenfeld, David Bishop,
Charles Bourne, Brett Butler, Pauline
Cochrane, Tamas Doszkocs, Douglas
Ferguson, Jeff Griffith, Donald Hawkins,
Judith Herschman, Neal Kaske, Tina Kass,
Carol Mandel, Davis McCarn, Jim Mc-
Donald, William Mischo, Pat Molholt,
Mary K. Pietris, Lucia Rather, Martin
Runkle, Elaine Svenonius, Velma Vene-
ziano, and Jennifer Younger) included re-
searchers. policymakers, and practitioners
representing national and research li-
braries, library schools, database vendors,
index and abstract services, bibliographic
service agencies (utilities), and other orga-
nizations. This report contains the recom-
mendations made at that meeting. A full
report is available from the Council (1785
Massachusetts Ave., NW, Washington,
D.C. 20036): Subject Access: Report of a
Meeting Sponsored by the Council on Li-
brary Resources, Dublin. Ohio, June 7-9,
1982. Compiled and edited by Keith W.
Russell. Washington, D.C.: The Council,
Dec. 1982. $10 (prepaid).

Recommendations flowing from the
Subject Access Meeting are divided into

C. Lee Jones is program officer, Council on Li-
brary Resources, Washington, D.C.

three sets. Two sets are equivalent in im-
portance, the distinction being that one set
is labeled Short-Term and the other set
Long-Term Projects/Issues. The distinction
between short-term and long-term is arbi-
trary but agreed upon by all participants.
Short-term projects are those that can be
started and substantially completed within
three years. Long-term projects are those
that may be started in the near term but
hold little prospect for substantial progress
within three years and will require effort
well beyond the three year period.

The recommendations in the third set are
those of lower priority, but which may
nonetheless lead to useful projects for en-
hancing subject access for the users of on-
line public access catalogs and other biblio-
graphic reference systems. It should be
understood that the subject access strate-
gies discussed in this document are meant to
incorporate not only the catalogs now be-
ing introduced in libraries, but also are in-
tended to cover other databases of biblio-
graphic citations regardless of their source
or location.

ASSUMPTIONS

All recommended projects and noted is-
sues that were identified during the Dublin
meetings assume several things. Among
those assumptions are the following:

1. The Library of Congress Subject
Headings will be the basis for the controlled
vocabulary in online public access catalogs.

2. Itistoo early to look for, or seek, stan-
dardization of features (including subject
access strategies) among the many online
public access catalogs available.

3. Local libraries are likely to use LC-
MARC “as is” and will be unwilling to rou-
tinely enhance records. :

4. The optimum subject search tool is
the online public access catalog equipqed
with sophisticated search capabilities in-
cluding natural language and controlled
vocabulary searches.



5. Within ten years all online public ac-
cess catalogs will be equipped with a global
change capability that permits, for in-
stance, a change of a single term in a con-
trolling vocabulary to be reflected in every
record using that term.

6. Less comprehensive online public ac-
cess catalogs must have the capacity, when
necessary, to search more comprehensive
ones, through an appropriately designed
procedure.

SHORT-TERM
PROJECTS/ISSUES

1A. The Council on Library Resources
should accept a leadership role in develop-
ing an effective means of communication
among several sets of people involved in is-
sues related to online public access catalogs
generally, and subject access strategies spe-
cifically. The sets of people that might be
brought together for a variety of reasons in-
clude systems designers, those responsible
for the selection of online public access cat-
alog systems, those interested in develop-
ment of innovative subject access strate-
gies, etc. The techniques that might be used
to accomplish these goals include topic ori-
ented conferences with printed summaries
and prepared papers to key the discussions,
support of efforts to evaluate various online
public access catalog systems and products,
identification of appropriate factors in the
selection of systems, cost considerations,
both developmental and operating, etc.

IB. Create and distribute in machine-
readable form the Library of Congress Sub-
ject Headings (LCSH) in the LC-MARC
authority format providing for current and
regular updates. The new edition of the
LCSH in machine-readable form has just
recently been released and covers headings
added through 1980 only. If other organi-
zations were to help LC implement a sub-
ject authority file service with current and
periodic updates, it would be necessary to
rekey all of the 1981 and 1982 additions and
changes to the file. Once that is done a sub-
scription service could begin.

Items 1A and 1B were considered to be
the absolutely top priority actions to be
taken. In order to achieve maximum effect,
they should both be started simultaneously.
Online catalogs are just now developing as
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important library tools. The fact that there
is much development going on now under-
scores the time-sensitive nature of these two
recommendations.

2. Develop and establish a mechanism
for a set of libraries to contribute new sub-
ject headings to the Library of Congress.
For alarger set of libraries, establish a simi-
lar mechanism for reference librarians and
catalogers to suggest see references for in-
clusion in LCSH. In both cases, there
should be a rapid review and reporting
mechanism for all suggestions. In the case
of cross references, transaction logs from
online public access catalogs should be used
as a source of suggestions.

3. Funding agencies should continue to
support transaction log analysis and subse-
quent studies of the way different catego-
ries of users use online public access cata-
logs and reference databases, including
those provided by the commercial sector.
Because of the fundamental nature of the
results of such studies, efforts must be made
to see that this information flows steadily to
those developing new online access sys-
tems.

4. Edit the LCSH see-also structure so
that true hierarchical relationships are
made explicit and both broader terms and
narrower terms can be distinguished and
retrieved. Evaluate the LC subject head-
ings themselves to determine if they can be
rearranged and displayed hierarchically
and whether such a change would be useful
to users of online catalogs and catalogers. If
such a display is not feasible, major im-
provements can and should be made in the
syndetic structure of LCSH.

5. Encourage Forest Press to authorize
the design of a machine-readable format
for the Dewey Decimal Classification
Schedules, including schedule, text and in-
dexes, and to distribute, with periodic up-
dates, for search and display only, the re-
sulting database. One aspect of the project
to create the format is the need to define
what portion of the system should be con-
verted to machine-readable form for public
access purposes—the abridged edition or
the full version—and, generally, how the
database might be used for public access

purposes.
6. Explore, evaluate and promote a va-
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examples and revealing the “how
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riety of ways to train people with different
backgrounds and experience to use online
public access catalogs and other online bib-
liographic reference systems. Attention
will have to be paid to the fact that increas-
ingly such access will be available outside
the library environment, a circumstance
which calls for different training and up-
dating strategies.

LONG-TERM
PROJECTS/ISSUES

1. Identify and evaluate ways to aug-
ment and enhance subject access in newly
created bibliographic records. These strat-
egies might include additional effort on the
part of the Library of Congress as well as ef-
forts contributed by other institutions and
special interest groups. The techniques that
should be explored include but are not lim-
ited to the following:

* provide additional LCSH headings in
bibliographic records (they may be consid-
ered secondary headings and not generate
printed cards).

* add terms from special theasauri and
see that these enhanced records are made
available through LC, though the terms
would most likely be added by other insti-
tutions or special interest groups.

 add table-of-contents data to the con-
tent note field, or as unformatted material
appended to the record. Explore how this
data, along with other possible data like in-
dex information, might come in machine-
readable form from cooperating pub-
lishers.

* identify special groups of material to
receive special in-depth indexing, for ex-
ample, reference material or conference
proceedings.

Any alternative record enhancement
strategy should be pursued only after assess-
ing the cost/benefit to be expected from
such enhancements.

2. Establish the utility of the Library of
Congress Classification Schedules (with
scope notes)—or edited portions thereof—
in machine-readable form for users of on-
line access catalogs and catalogers. If they
prove useful, design a format for update,
search and display and organize regular,
periodic updates. It is expected that incor-
porating some portion of the schedules with



notes and indexes will provide a more pow-
erful subject access infrastructure for on-
line public access catalogs.

3. Design a basic and transferable strat-
egy for moving from a user’s language
through the system’s language for the re-
trieval of bibliographic records. A funda-
mental design criterion is that users need
not be aware of the translation, some argu-
ing for an indication of the nature of that
translation so the user becomes more aware
of the power of the system being used.

OTHER
PROJECTS/ISSUES

There were several other projects recom-
mended by the participants during the Sub-
ject Access Meeting, but these projects
failed to achieve a high priority rating in
the consensus process. The group did, how-
ever, find them sufficiently commanding
that they survived a group discussion as via-
ble and useful projects. One should take
note of these in the context of what needs to
be done to enhance and improve subject ac-
cess for the user of online public access cata-
logs.

The following six projects are not repre-
sented in any special order.

1. Develop a way to preserve the prove-
nance, over time, of each entry in the
machine-readable LCSH. This means that
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a history of all headings changed or deleted
from the file would be preserved and noted
in the file itself.

2. Eliminate obsolete terminology and
heading style from LCSH. It is possible that
this specific objective would become part of
any one of several other projects included
under short- and long-term projects/issues.
This work might be accomplished by agen-
cies outside of LC but approved by LC.

3. Assess the impact, in terms of cost and
service enhancement, of imposing consis-
tency of form and language on LCSH.

4. Develop the basic strategy for inte-
grating LSCH with other thesauri and with
classification schedules and ways to switch
among them all.

5. Prepare an analysis of the command
and record structures and the indexes main-
tained in a wide variety of online public ac-
cess catalogs.

6. Attempt to evaluate whether or not
online public access catalogs need to be re-
stricted to the holdings of one or a set of li-
braries. Could/should they contain the full
MARC record set as well as other records,
like one or more article citation or reference
databases? What would the local impact be
of providing access to records for which
holdings information was not avail-
able? [ ] ]
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British Columbia Library Network

The British Columbia Union Catalogue
(BCUC) is proceeding with a six-month pi-
lot implementation of an online computer
system for its proposed British Columbia
Library Network (BCLN), despite its fail-
ure to obtain a special start-up grant during
a time of cutbacks in provincial govern-
ment spending. Approvals to proceed were
obtained through the Management Advi-
sory Council of B.C. Colleges and Institutes
and the Universities Council of B.C. via the
re-allocation of funds granted to the B.C.
Union Catalogue Office for 1982-83, and
from a special grant made to the three B.C.
university libraries for the retrospective
conversion of their catalog records. In or-
der to minimize the initial cash require-
ment, staff and data communications facil-
ities are being volunteered by the three
B.C. university libraries.

It is planned that five BCUC member li-
braries that are participating in phase one
of implementation will be using the new
system for cataloging support functions by
March 31, 1983. The five participating li-
braries consist of the following: the British
Columbia Institute of Technology, Simon
Fraser University, the University of British
Columbia, the University of Victoria, and
Vancouver Community College. It is ex-
pected that other B.C. libraries will imple-
ment the BCLN system when phase one has
been successfully completed.

The system chosen for implementation is
BLIS, a turnkey version of the Washington
Library Network System marketed by
Biblio-Techniques, Inc., of Olympia,
Washington, R. W. MacDonald, assistant
librarian, University of British Columbia,
has been appointed BCLN project manager
for phase-one implementation. BLIS and
the BCLN database are being loaded onto
an IBM 4341 computer at the University of
Victoria Computing Centre. It is expected

that BCLN-BLIS will be able to operate on
a cost-recovery basis from the outset. User
fees for services will be established during
phase one, which will enable the project to
continue on a “pay as you go” basis.

A number of interesting solutions are be-
ing accomplished in the building of the
BCLN database and the design of the data
communications network. The BCLN
database is being built from bibliographic
records supplied from the participating li-
braries’ separate catalog files at UTLAS
and authority records obtained from the
Washington Library Network. These sepa-
rate files are being merged into one shared
file using software developed by the sys-
tems staff at the University of British Co-
lumbia Library. BCLN plans to retain on-
line links to UTLAS and to establish online
access to WLN as well. A user sitting at a
BCLN terminal in his/her own library will
be able to access the BCLN host, UTLAS,
WLN, and other bibliographic databases
such as CANOLE, DIALOG, BRS, etc. All
of the access facilities are being provided
through a data communications front-end
processor developed on DEC equipment by
the systems staff at the University of British
Columbia Library. Both synchronous and
asynchronous data communications will be
supported. The BCLN system will be im-
plemented over a three-month period after
taking over three years to obtain approvals
to proceed. BE

Electronic Novel

The nation’s first electronic novel was
written in two and one-half days, pub-
lished in three hours, and distributed
within sixteen minutes each to a nation-
wide network of personal computer users.

The novel, Blind Pharaoh, was created
by writer Burke Campbell at the ArtCul-
ture Resource Centre in Toronto, Canada.



Campbell began writing on an Apple III
personal computer, equipped with Apple
Writer word processing software at 9:37
p.-m. on November 14, 1982. He completed
the novel 611/2 hours later, at 11:07 a.m. on
November 17.

As Campbell wrote, each chapter was
proofread on a second Apple III equipped
with a printer, and reformatted for elec-
tronic transmission by a representative
from Apple Canada. Corrections to the
manuscript were made the afternoon of
November 17, and at 5:30 p.m. that day
the novel was transmitted from Toronto to
Source Telecomputing Corporation in
McLean, Virginia.

The transmission occurred using Access
Il communications software and a Ven-
Tel 1200 baud modem with the Apple III
computer in Toronto. The novel was car-
ried on the DataPac communications net-
work in Canada and Tymnet in the United
States.

In McLean, the novel was received chap-
ter by chapter by members of the STC Edi-
torial Department. Each chapter was
proofread a second time, separated into
page lengths, and assigned the appropriate
chapter heading to enable subscribers to
STC’s service, THE SOURCE, to read the
novel with ease. The entire nineteen chap-
ters of Blind Pharaoh were successfully
transmitted, formatted, and filed on THE
SOURCE by 8:30 p.m. on November 17, at
which point the novel could be received by
any subscriber who typed the command
NOVEL on the system.

When any of its 24,000 subscribers re-
quest the novel from THE SOURCE, they
are given a menu selection that enables
them to select any of the nineteen chapters
for reading from their terminals;
downloading onto a personal computer
disk; or printing out onto a printer.

The novel, which is approximately
20,000 words in length, can be downloaded
or printed in sixteen minutes using a 1200
baud modem. The only cost to subscribers
for receiving the novel is their usage time on
THE SOURCE, which costs $20.75 per-
hour weekdays, $7.75 evenings and week-
ends, and $5.85 after midnight (prorated
by the minute). If Blind Pharaoh were
printed out at 1200 baud in the evening, the
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cost to a subseriber would be $2.03.

Among the first readers of Blind Pharaoh
over THE SOURCE was Henry Kisor, book
editor of the Chicago Sun-Times. In his re-
view of the novel, Mr. Kisor wrote:

Writing a 20,000 word novel on a computer in 72
hours is a stunt, but Burke Campbell pulled it off
handsomely. The result, “Blind Pharaoh,” is
rough-edged as one would expect, but its splen-
did narrative drive makes up for that. I enjoyed it
very much.

More important, perhaps, is its proof that vid-
eotex is a going concern as an alternative to the
printed book. The technology is here already; all
that is needed is a larger audience. And that will
come; the only question is when. H i

OCLC’s Nine Millionth Record

The University of Denver input the nine
millionth bibliographic record into
OCLC’s online database on November 29,
1982,

A team of seven terminal operators
headed up by Elaine Henjum, catalog coor-
dinator at the University of Denver's
Penrose Library, captured OCLC control
no. 9,000,000 at 7:45 p.m., eastern stan-
dard time. Was it an exciting moment for
them? “To put it mildly,” said Ms. Hen-
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jum. “Everyone started screaming.”

The Ninth Solid Gold OCLC Record was
Inventory of Health Services in the Denver
Metropolitan Area, published by the Met-
ropolitan Council for Community Service,

Members of the victorious University of
Denver team were: Juanita Carter, library
assistant [V; Lisa Cook, library assistant I1;
Carol John, library assistant IV; Robin Ot-
toson, library assistant IV: Barbara Sudol,
library assistant [ V; and Carolyn Wilmoth,
library assistant II.

Each bibliographic record that enters
OCLC'’s database is assigned an OCLC
control number. When the OCLC number
approaches the million mark, member li-
braries compete to see which institution
will claim an OCLC Gold Record.

The steady growth of OCLC’s online
union catalog since it became operational
on August 26, 1971, is evident from the
dates that “Millionth Records” were input:
OCLC #9,000,000: November 29, 1982,

University of Denver (BCR).

OCLC #8,000,000: December 16, 1981,

Southern Illinois University (ILLINET).
OCLC #7,000,000: December 4, 1980,
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Northeastern Illinois University (IL-
LINET).

OCLC #6,000,000: February 19, 1980,
Upstate Medical Center (SUNY).

OCLC #5,000,000: May 24, 1979, Univer-
sity of Louisville (SOLINET).

OCLC #4,000,000: June 24, 1978, Univer-
sity of North Carolina (SOLINET).

OCLC #3,000,000: May 27, 1977, SUNY-
Potsdam (SUNY).

OCLC #2,000,000: February 18, 1976,
Boston University School of Theology
(NELINET).

OCLC #1,000,000: September 6, 1974,
Northeastern University (NELI-
NET). s

Automated Bibliographic System
for Manuscripts and Archives

The U.S. Office of Education has
awarded a Title II-C grant of $400,000 to
Yale University to undertake a joint project
with Cornell and Stanford University li-
braries, the Hoover Institution, and the Re-
search Libraries Group, Inc. The purpose
of this project is to design and implement




enhancements to the Research Libraries In-
formation Network (RLIN), which will fa-
cilitate the acquisition, cataloging, and
management of manuscript and archival
materials. The development of a standard
bibliographic exchange format will enable
Cornell, Stanford, and Yale to integrate
their manuscript and archival holdings into
RLIN, thereby forming the foundation of a
national database.

Project activities in 1983 will include de-
termining cataloging standards; establish-
ing guidelines for authority control; enter-
ing records into the RLIN database; and
producing user documentation for dissemi-
nation to other RLG institutions. These ac-
tivities build upon previous work done with
Title I1-C funding at Yale, which involved
the development of functional specifica-
tions for enhancements to the RLIN biblio-
graphic system. [ 1]

Tonkery Joins Faxon

Faxon is pleased to
announce the ap-
pointment of Dan
Tonkery as vice-
president and man-
aging director for
North America. Be-
ginning January 1,
1983, he is responsi-
ble for directing the
marketing, sales, and
operations of Faxon’s
library services in North America.

Tonkery was associate university librar-
ian at the University of California at Los
Angeles, where he was responsible for
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Technical Services and Bibliographic Prod-
ucts, which include library automation.
Prior to U.C.L.A., he was chief of Techni-
cal Services at the National Library of Med-
icine. He is nationally recognized as an ex-
pert in the field of library automation. mm

ASCLA Offers Nonmember
Subscriptions to Interface

The Association of Specialized and Co-
operative Library Agencies (ASCLA), a di-
vision of the American Library Association,
has announced that its quarterly publica-
tion, Interface, is now available to non-
members on subscription. ASCLA mem-
bers receive Interface as a benefit of their
division membership.

Interface includes the latest develop-
ments and news in networks and coopera-
tives, state library agencies, and library ser-
vices to special clientele. During the
1981-82 year, it featured topics as varied as
the future of state libraries, information
brokerage, a filmography for the Interna-
tional Year of Disabled Persons, ideas for
innovative programs for the elderly, con-
sumer information on teletypewriters for
the deaf, and a series of articles on libraries
and the new Federalism.

Individual issues include features, re-
sources, news items, special columns and
previews, and wrap-ups of ALA Midwinter
Meeting and Annual Conference activities.
Interface also reports on ASCLA activities
and business.

To subseribe, send $10 for a one-year
subscription (four issues) to Interface Sub-
scriptions, ASCLA/ALA, 50 E. Huron St.,
Chicago, IL 60611. [ ] ]
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Recent Publications

Bibliographic citations were produced by
Maria Clark, Yale University Library, New
Haven, Connecticut, in accordance with
the American National Standard for Biblio-
graphic References. New York: American
National Standards Institute, 1977. 92p.
(American National Standards on Library
Work and Documentation; ANSI Z39.29-
1977).

Reviews

Microcomputers in libraries: option or neces-
sity? [audiocassette recording]: Proceed-
ings of the CLASS Workshop; 1982 May
20-21; San Jose, Calif., [n.p.:1982]. 10
cassettes. $50 CLASS members; $60 non-
members; from CLASS, 1450 Koll Cir-
cle, San Jose, CA 95112.

If the number of articles appearing in li-
brary journals on the subject is any indica-
tion, the hottest topic in librarianship this
year must be microcomputers. To help sat-
isfy the demand for information on this
topic, California Library Authority for Sys-
tems and Services (CLASS) has made avail-
able on audiocassette the proceedings of its
workshop for librarians either involved
with, or thinking about becoming involved
with, microcomputers. Included with the
ten cassettes are a conference program,
glossary, and twenty-five-page bibliogra-
phy.

The speakers, without exception, are en-
thusiastic advocates of microcomputers in
the library and pass quickly over the ques-
tion of whether they belong, to why,
where, and how they can be utilized in li-
braries. They also caution the uninitiated
about some of the pitfalls (hardware, soft-
ware, and human) to beware of, and in-
dulge in a little stargazing into the
constantly changing universe of microcom-
puter technology. The speakers vary
greatly in their knowledge of, and experi-
ence with, microcomputers, from those

with highly technical backgrounds to oth-
ers who acquired their experience concur-
rent with the acquisition of their library’s
first microcomputer.

Consultant Susan Baerg Epstein, Mark
Rorvig (author of Microcomputers and Li-
braries), Ralph Shoffner of Ringgold Man-
agement Systems, Debbie Christian (editor
of Access: Microcomputers in Libraries),
and Dr. Koichiro Isshiki (author of Small
Business Computers: A Guide to Evalua-
tion and Selection) are just a few of those
presenting papers. They and the other
dozen or so speakers discuss such topics as:
systems analysis and planning; selection of
databases; public access microcomputers;
system costs and methods of financing; and
statistical applications.

Epstein’s paper on systems analysis and
planning focuses on the process of assessing
the library’s need for a microcomputer, in-
cluding the identification of appropriate
hardware and software. She discusses in
some depth the preparation of a Request for
Proposal (RFP). Isshiki also addresses the
planning process that precedes library au-
tomation: how to decide what type and size
of computer is needed; how to finance the
system; and how to draw up a contractual
agreement between the library and the
vendor. Shoffner, on the other hand, puts
little stock in the feasibility study as a tool
for deciding whether or not to automate—
he rejects the myth that such decisions are
made rationally. The important questions,
he says, in deciding whether to get a com-
puter are: Do you want it? and Can you sell
it to your administration?

Rorvig and others discuss the technical
evolution of the microcomputer and the
consequences of this evolution (such as less-
expensive micros with greater technical
ability). They also describe and compare
brands and models. Additionally, commer-
cial vendors make brief presentations about
their library-oriented, micro-based prod-
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ucts (among them, coin-operated micro-
computers for public use).

A current problem facing libraries that
want to use microcomputers is the scarcity
of software written especially for them. In
their papers, Robert Newhard of Torrance,
California, Public Library, and Debbie
Christian tell how off-the-shelf software
designed primarily for business can be
adapted to serve library purposes. For ex-
ample, Newhard adapted Visicale in order
to use it for scheduling, cumbersome
monthly statistical reports, and an online
file for the library’s frequently requested
Consumer Price Index. Christian used a
data management program designed for
small business to develop a circulation sys-
tem for a small public library in Oregon.

The adaptability of microcomputers to a
variety of library settings was further dem-
onstrated by personal accounts of librarians
in environments as diverse as the children’s
and adult departments of a public library,
alaw library, and the corporate library of a
manufacturing company. Microcomputers
are being used in libraries for such func-
tions as public access, cataloging, acquisi-
tions, dial-up access to bibliographic data-
bases, word processing, and general
business functions such as payroll, mailing
lists, and accounting as well as those al-
ready mentioned. There can be no doubt
that microcomputers provide many options
for improving library operations, so many,
in fact, that one begins to wonder if they
will soon be considered as essential to li-
braries as the librarian.

Overall, the speakers succeed in deliver-
ing relevant information that can readily
be grasped by the nonspecialist. And the
glossary provides a useful reference tool for
the technical terminology that is essential
for microcomputer literacy.

The format chosen for publication—
audiocassette—has both positive and nega-
tive aspects. Technically, the sound is
good, and, because most of the speakers are
dynamic, there is a sense of participation in
the workshop that would be absent with
printed proceedings. On the negative side,
many of the speakers used visual aids that
were insufficiently explained to allow the
cassette listener to follow these parts of the
talks. A minor annoyance is the inaudibil-
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ity of the questions from the audience, and
few speakers thought to repeat questions
into the microphone.

On the one hand, for an individual, lis-
tening slows down the intake of informa-
tion. Since one cannot scan, the audio for-
mat becomes quite tedious at times. On the
other hand, the audio format is well suited
for a group training and/or discussion situa-
tion. Furthermore, since speed of publica-
tion is critical in such a rapidly developing
field as microcomputers, publication via
audiocassette allows the material to reach
the public before it becomes obsolete.

The conference program partially serves
as a table of contents to the tapes; however,
because the audiocassette format makes in-
dexing infeasible and scanning impossible,
the user has little means of selecting from
the whole those papers of prime interest to
him; he is, thus, made captive to the entire
set of tapes. The inclusion of printed ab-
stracts of the papers would help to compen-
sate for these limitations.

The workshop proceedings make avail-
able to a broad audience the contents of a
well-rounded program that speaks directly
and intelligibly to the current needs of li-
brarians interested in microcomputer tech-
nology and its application to libraries. Is
the set worth the price? Each library must
assess its own needs in order to answer this
question. For group use, the tapes are a
good buy as they simulate the workshop sit-
uation, provide information to a number of
people simultaneously, and facilitate group
discussion; however, if only one or two staff
members need the information, the cost is
probably not justified. —Faye Powell,
Washington County Cooperative Library
Services, Aloha, Oregon. Ba

Videotex Canada. 1(2,3): 1982 Aug., Nov.
“The national videotex magazine and di-
rectory.” Issued quarterly by and avail-
able from: Tele-Direct, Box 8000, Postal
Stn. “A,” Toronto, Ontario, M5W 9Z9.
Annually: Canada $25 (Can.), elsewhere
$30 (Can.).

Every field needs its trade journal it
seems, even the field of electronic informa-
tion. Videotex Canada is off to a good start
as the trade journal of the Canadian vid-



eotex industry. Pundits may muse on how
long it will stay “in print,” as opposed to be-
coming an electronically distributed prod-
uct itself.

Now in its third issue (Nov. 1982), Vid-
eotex Canada is a four-color, glossy-
covered journal, black and white inside,
with an editorial, seven to ten articles, usu-
ally illustrated, news briefs, and a directory
of Canadian TELIDON system suppliers in
each issue. There is a fair bit of advertising
by TELIDON hardware, software, and
system suppliers, which adds to the jour-
nal’s value.

Content takes a decidedly business-
oriented viewpoint. Recent articles have
covered specific TELIDON projects, the
TELIDON Marketing Secretariat of the
Government of Canada, the government’s
Industry Investment Stimulation Program,
retail strategy using TELIDON, cost mod-
eling of centralized, decentralized, and dis-
tributed architecture for large videotex sys-
tems, page creation, technical standards,
and privacy issues.

For those interested in seriously investi-
gating the current state and future of video-
tex using the TELIDON-developed North
American standard, this journal is interest-
ing and valuable reading.—Brian Aveney,
Blackwell North America, Inc., Lake Os-
wego, Oregon. .

Other Recent Receipts

Listed here are books and other publica-
tions of potential interest to members of
LITA, received for review. Some of these
materials may be reviewed in later issues of
ITAL.

Cuadra Associates, Inc. A library and infor-
mation science research agenda for the 1980's:
summary report. Santa Monica, Calif.: Cuadra
Associates, Inc., 1982. 52p. Project conducted for
the United States Department of Education, Of-
fice of Libraries and Learning Technologies, un-
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der contract number 300-81-0022.

Fenichel, Carol Hansen and Harter, Stephen
Paul. Survey of online searching instruction in
schools of library and information science. Dub-
lin, Ohio: OCLC Development Division, 1981.
vii, 100p. (Research report series). Bibliography:
p-99-100. Report no.: OCLC/DD/RR-81/3.
ERIC ED 210 038.

The future of the union catalogue. C. Donald
Cook, ed. International Symposium on the Fu-
ture of the Union Catalogue; May 21-22, 1981;
University of Toronto. New York: Haworth
Press; 1982, 130p. (Cataloging & classification
quarterly; 2(1-2)). ISBN: 0-86656-175-7. $19.95.

Grosch, Audrey N. The selection of cathode
ray tube (CRT) terminals for library applica-
tions. (Library technology reports. 1982 May-
June; 18(3); 271-373). Chicago: American Li-
brary Assn. ISSN: 0024-2586.

IRCIHE bulletin. 7(1-4): 1981. CODEN: IR-
BUDS. ISSN: 0351-0123. “IRCIHE is created
within the framework of the UNISIST Pro-
gramme.” Available from: International Refer-
ral Centre for Information Handling
Equipment—IRCIHE, P.O.B. 327, 41001 Za-
greb, Yugoslavia. Annual subscription: $24.

The microelectronics revolution: the complete
guide to the new technology and its impact on so-
ciety. Tom Forester, ed. Oxford: Basil Blackwell,
1980. xvii, 589p. ISBN: 0-631-11651-6, hard-
cover, £16.00; ISBN: 0-631-12572-8, softcover,
£4.95.

Norman, Adrian R. D. (team leader, Arthur
D. Little Ltd.). Electronic document delivery:
the ARTEMIS concept for document digitalisa-
tion and teletransmission. White Plains, N.Y.:
London: Knowledge Industry Publications,
1981. xiv, 226p. (Communications Library). “A
study prepared for the Directorate-General In-
formation Market and Innovation, Commission
of the European Communities.” Includes bibli-
ographies. ISBN: 0-86729-011-0. $45.

Online micro-software guide & directory
1983-84. Nov. 1982, 346p. Accompanied by: Ad-
dendum. ISSN: 0734-5097. Available from: On-
line, Inc., 11 Tannery Lane, Weston, CT 06883.
Base publication and addendum: $40. Annual
supplements (Nov. 1983 & Nov. 1984): $30 for
the pair.

Sager, Donald ]. The American public li-
brary. Dublin, Ohio: OCLC Office of Research,
June 15, 1982. vii, 49p. (Research report series).
Report no.: OCLC/OPR/RR-82/1. [ ] ]
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Letters

To the Editor:

In your review of Online Hotline (Sept.
"82 p.305), your reference to the “Apple Ac-
cess 111" software program should be cor-
rected.

The software program sup?urting the
Online Hotline is VIDACCESS™, a micro-
publishing software program for the Apple
II microcomputer which is distributed by

S™ is also another software program for
microcomputer networking distributed by
I11.) Apple Access 111 is a software program
distributed by Apple Computer, Inc. for
their Apple III microcomputer. (We have
previously notified Apple Computer of
prior use of the name.)—Richard S. Hu-
leatt, President & Publisher, Information
Intelligence Incorporated, Phoenix, Ar-

Information Intelligence Inc. (A-C-C-E-S-  izona. L L
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WHY WE WERE THE FIRST LIBRARY
AUTOMATION COMPANY TO SUPPORT

THE FULL MARC RECORD.

D AL
NI o
]

[

Datal’hasc was the first to provide
many currently accepted preferences for
library automation software.

We were the first to design an integrated
system with extensive interaction and infor-
mation sharing among all online functions.

We were the first to provide a flexible
parameterization capability that enables the

library to change any systemwide parameter,

And we were the first to design a system
that takes full advantage of the abundance
of access points available in a MARC data-
base. Access points that are critical for suc-
cessful inquiry and online catalogs.

Sensitivity to present and future library

YOU NEED TO KNOW THE DIFFERENCE.

needs has made DataPhase the leader in
library automation. And ALIS the most
powerful library automation tool available
today.

ALIS’ integrated functions include Circu-
lation, Technical Services, Acquisitions,
Public Access Catalog, Materials and Film
Booking, Authority, Inventory, Reserve
Book Room and C.0.M. Support.

For more information, you can reach a
marketing representative at 816-931-7927.
East coast customers call 703-237-8444.

DataPhase



NOW...
The Concise
AACR?2

MICHAEL GORMAN

£98 X049
d AJNVN
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While the original
AACR2, published
in 1979, is a formi-
dable work—covering
as it does all the biblio-
graphic situations cata-
logers are likely to encounter
its very thoroughness limits its usefulness
where the material to be cataloged is less com-
plicated or where only the operative principles of the code must be grasped.
The latter is the case in teaching, for example.

Without disregarding the importance of properly cataloging the more diffi-
cult material, catalogers will recognize that most of their questions can be
answered by a simpler version of the Rules. The Concise AACR2 was de-
signed for that purpose. It emphasizes essential principles, dropping separate
treatment by medium and the less frequently used rules. In many cases it
simplifies the wording of the rules while often giving additional explanation.
The Concise AACR?2 should be consulted first when problems occur; it fol-
lows the rule numbers of AACR?2 so that if it cannot provide the answer the
complete version may be used.
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176 pages Paper ISBN 0-8389-0325-8 (1981) $6.50 | The Fapmyg, e
| Edvard geqq . "28 . .

Anglo-American Cataloguing Rules, 2nd ed. O e « / createq py
Cloth ISBN 0-8389-3210-X (1979) $15.00 | Main entry yngen v PA01087aphs by i
Anglo-American Cataloguing Rules, 2nd ed. [ Added eniry: under e heading hﬂm,fl
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