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State of the Art

In this special issue ofJOLA, we are pleased to present a collection of papers
from LITA Library Automation: State of the Art III, held in Chicago on June
22-23, 1978, as a preconference to the ALA Annual Meeting.
In her excellent paper, which opens this issue of the Journal, Henriette

Avram offers a comprehensive appraisal of present networking activities at the
national level. My own paper points to the convergence and confluence of elec-
tronic technologies ready to be orchestrated into new information services. Fay
Blake then warns of recent tax reduction initiatives as an obvious cause for alarm.

Eleanor Montague strikes at perhaps the most challenging aspect of our pre-
sent state of affairs—learning to manage automation efforts effectively. Carl
Spaulding reminds us of the many opportunities to integrate micrographic
techniques into system designs. And finally, Allen Kent makes some predic-
tions concerning the new patterns for resource sharing that will soon be
evident.
Also in this issue, we are very pleased to present a new bibliography on li-

brary automation. This outstanding compilation by Martha West, Alice Quiros,
and George Glushenok is a vital contribution to the field, and we are all in-
debted to them for their diligent work.
In assessing the state of the art, it seems to me that some broad trends are

starting to appear. We are just now beginning the third decade of serious li-
brary automation efforts in this country. In the first decade of that effort, the
phrase "library automation' was nearly a contradiction in terms. There was an

evident clash and confrontation between the traditional humanistic value sys-
tern of the library community and the apparently dehumanizing, impersonal,
mechanistic set of values held by the practitioners of technology. This situation
was further complicated by an abundance of highly promoted projects, promis-
ing incredible results, but which ended as impractical experiments.
During the second decade of library automation, however, it became clear

that, while technology was not in itself more humanistic, at least there were

some economic benefits to be derived. In the library's fight for survival, cost-

efficiencies and improved techniques could only help. So the second decade
was a period of adjustment, compromise, and tolerance: an uneasy peace was

struck between the librarians and the technologists.
Now, I think, with the third decade of library automation, we are beginning

at last to see something we had all wished for from the start: a fundamental
partnership and accommodation of technology to some of the basic humanistic
values cherished by the library community. Succinctly embodied in the present
state of the art is the promise of a humanistic technology for information access

and sharing built on the concept of person-to-person communication of ideas. It
remains for us to insist that this promise is fulfilled. WILLIAM D. MATHEWS
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Toward a Nationwide Library Network

Henriette D. AVRAM: Network Development Office, Library of
Congress, Washington, D.C.

Present national and international library networking activities are reviewed
both in terms of the status quo in 1978 and, in the case of the United States,
the efforts underway toward implementing a more coordinated and comprehen-
sive system than presently available. Included is a discussion of the Network
Advisory Committee, the Network Technical Architecture Group, the Network
Advisory Committee s governance subcommittee, the Library of Congress' data
base configuration project, and network funding.

INTRODUCTION

When invited to contribute to this conference, it was natural to review the
proceedings of the State of the Art I—1967 and the State of the Art II—1973
institutes. State of the Art I really represented a landmark in the history of li-
brary automation since it was the first conference on the topic and it was the
first meeting of the newly formed Information Science and Automation Division
of the American Library Association.
The year 1967 was an exciting time for libraries. Joseph Becker, in giving the

keynote address, predicted, "I firmly believe that the future of library automa-
tion is inextricably tied to the computer and to new communications develop-
ments . . . and "Once bibliographic data are available in machine-readable
form, the next step is to communicate and display these data rapidly in a form
suitable for use at the local library level. This is the responsibility of the com-

munications network.' 2 And I, in a presentation on the MARC Pilot Project
and the implications of the future operational MARC system, stated, "MARC
has forced primitive resolutions of these human and logistic problems resulting
in an unplanned bonus, the outline of a network.

" 3

By 1973 significant progress had been made. Many production systems were

in operation and the Ohio College Library Center (OCLC) was already a

success.

What about the last five years—what has transpired between State of the Art
II and State of the Art III? Certainly the state of the nation's economy has been
felt by all of us. As a result, the requirement for resource sharing in its
broadest sense, that is, the sharing of bibliographic, computer, and people re-

sources, and of the materials themselves, has been accelerated. In the past five
years we have seen fewer stand-alone automation projects. Available monies
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have been principally expended to develop systems capable of serving many

organizations. Networking, always an "in" word, has become a household term.

However, the various automated bibliographic services we developed were all
different. How would we ever bring these disparate pieces together into a

cohesive whole for the sharing of resources? It was in response to this question
and the question as to the role of the Library of Congress (LC) in the evolving
network that the Librarian of Congress created the Network Development
Office (NDO) in 1976 and I am here with you in a new role.
I shall describe what is happening as I know it or, in some cases, as I see it.

I shall review progress as well as problems. In my crystal ball, I see, in the
not-too-distant future, a computerized bibliographic system which will provide
a coherent, fully connected facility for a two-way flow of services between any
two participants in the network. Participating nodes will include for-profit or-
ganizations, not-for-profit organizations, intra- and interstate networks, etc. LC
will be a node in this network, both distributing bibliographic services to and
receiving bibliographic services from the other nodes. In addition, individual
organizations will be assigned the task of creating and converting catalog rec-

ords for materials in a given language and/or about a particular subject. These
cataloging centers will require direct on-line access to standard national biblio-
graphic and authority files in order to provide a national record, in accordance
with accepted cataloging and format standards, without duplication of effort.
We are attempting to build a bibliographic system which will allow the shar-

ing of bibliographic resources, resulting in significant cost savings in individual
libraries. Additionally, and this is the principal benefit, such a system will make
available the information resources of this country to the users of libraries, and
in the end that is what it is all about.
Where are we toward this end? To build a nationwide network is to assemble

organizations and individuals into a mutually beneficial relationship while main-

taining a high degree of autonomy for those organizations and individuals—
which is a very large order. This process will take place over many years, with
many activities proceeding in parallel. It is not simple to categorize or assign
names to these many activities, which, unfortunately, do not fit into nice, neat

little black-and-white boxes. Individuals involved with complex systems work in
that wonderful gray world where ideas can be proven to be neither right nor
wrong until tried, and then there is high praise for success and high price for
failure. There is no well-defined map to follow that will guarantee arrival at the
destination, but one thing is for sure—we are on our way.

REVIEW OF THE STATUS QUO
In order to predict where we are going we should first take a brief look at

where we are now. Several different types of networks or network-related
organizations have come into being. These are principally of two types: (1) or-
ganizations coming to be known as bibliographic utilities, which have large on-

line bibliographic files primarily, but not exclusively, used for technical process-
ing purposes; and (2) organizations coming to be known as service centers,
which contract for services from one or more of the bibliographic utilities and
commercial organizations and may perform certain local services. There are

other organizations which do not quite fit into either of these types, such as the
National Library of Medicine, the National Agricultural Library, System De-
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velopment Corporation, Lockheed, and New York Times, which up to now

have concentrated on the reference function.

Bibliographic Utilities

There are three bibliographic utilities which are presently providing products
and services to libraries and other information agencies—namely, OCLC, Inc.,
BALLOTS, and Washington Library Network (WLN).
All of these bibliographic utilities provide certain common services. All per-

mit the sharing of catalog data through the input of new records and the adop-
tion or modification of existing records. Catalog cards are provided if desired.
All have certain capabilities for searching.
During the last year, OCLC has undergone a major change in its governance

structure, reflecting its nationwide scope and providing for increased participa-
tion in OCLC governance by regional networks and institutional members. The
composition of the Board of Trustees has been expanded and a Users Council
has been created. OCLC currently reports approximately 1,500 member librar-
ies, extending over almost all areas of the contiguous U.S. While its shared
cataloging system provides an individual institution's catalog records in card
and/or magnetic tape form, those records do not exist as a collection in the on-

line data base and are not therefore available on-line. This is significant for
those organizations desiring to maintain their catalogs in machine-readable form
in the network computer rather than on a local machine. An interlibrary loan
service is soon to become operational, as is an acquisition system. Currently
operational for a limited number of participants is a serials check-in system. A

significant tool provided by OCLC is the union catalog of OCLC participants.
Although discussions are underway concerning an authority system, there is no

such system at the present time. There is no subject searching capability.
BALLOTS, having recently been selected as the processing facility for the

Research Libraries Group (RLG), may be destined to become a major research
library system in the future. BALLOTS has also recently undergone a major
organizational change. It is now set up as an independent entity reporting to

the president of Stanford University through the Office of the Provost. BAL-
LOTS presently has approximately 150 member organizations. From a network-
ing point of view, one of its principal deficiencies has been the necessity for

maintaining separate records for the same bibliographic item for each member
organization. Not only is this costly in terms of storage, but it precludes union

catalog capability. Nevertheless, the capability to maintain an institution's
catalog on-line in the network computer does exist, and the redundancy men-

tioned above is being corrected. The searching system is powerful and includes
subject access. BALLOTS plans also to include implementation of a multiphase
authority control system. Major efforts have been directed toward modifying a

system built for the Stanford University Libraries to a system to satisfy network
requirements. Its acquisitions and in-process systems are available only to

Stanford libraries.
During the past year the WLN blossomed out, expanding its services to par-

ticipants from out of state for the first time, implementing a new computer
configuration which dramatically reduced response time and increased system
stability, and joining its sister utilities in demonstrating at conferences and thus
becoming better known nationally. In July 1977, WLN became a legal entity in
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the state of Washington as opposed to being a project of the state library. The
Washington State Library Commission is responsible for the network, which is

administered by the state librarian in his capacity as executive officer. A Net-
work Executive Council, elected by the WLN Representative Assembly, made
up of representatives of all types of members and all categories of membership,
develops policy recommendations to be presented to the commission through
the state librarian and considers substantive issues such as procedures, pro-
tocols, cooperative programs, and services, based on advice given to it by sub-
committees assigned different areas of responsibility. The WLN system is the
first to implement an authority control component. The quadraplanar data
structure, based on the University of Chicago design, provides authority control
for more than one set of authorities—for example, institutions using LC subject
headings and institutions using Medical Subject Headings (MESH) subject
headings—but, at the same time, uses a single basic descriptive record, thus
minimizing redundancy in data storage. Institutions records are maintained in

the on-line system and there is a union catalog facility. A unique feature of
WLN is the production of COM catalogs in a register/index format. An acquisi-
tion system has been put into limited production and a circulation system is

planned which will operate in a decentralized mode, but with the circulation
information accessible through the on-line system. Searching by subject is available.
A possible new entrant into the field of bibliographic utilities is the Univer-

sity of Chicago, which up to now has served only the University of Chicago
libraries. It is currently working with a group of libraries in the Midwest Li-
brary Network (MIDLNET) on the details of a technical development plan for
the use of the Chicago technical processing system by initially about eight li-
braries. The Chicago system is a complete technical processing system encom-

passing selection, ordering, acquisitions, cataloging, locations, and holdings. It
is intended that all capabilities would be extended to participating institutions.

Authority records are linked to the bibliographic records and are accessible on-

line, although references have not yet been added to the authority records. The
Chicago-designed quadraplanar system will be implemented in the course of
expanding the system to a network. Network participants will be able to access

their own records and other participants data as desired as a single master rec-
ord with participant variations and location/holdings data appended.
Service Centers

Service centers, in addition to contracting for commercial (or other) reference
services, may perform other activities, which may include the maintenance of
union lists, interlibrary loan, etc. There appears to be a trend toward the de-
velopment of service center minicomputer systems to serve as message concen-

trators between member organizations and the bibliographic utilities and also to

perform local functions.
The service centers have grown in number over the past few years. Although

the scope of their membership differs, some being interstate, some intrastate,
and at least one, namely the Federal Library Information Network (FED-
LINK), defined by type of library, all share common problems and many have
joined together in the Council for Computerized Library Networks (CCLN).
Service centers have created the need for a new type of position, that of net-
work executive director.
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Library of Congress
LC continues in its role as a national service by making available its catalog-

ing and authority data through the MARC Distribution Service. Its current

machine-readable cataloging output is approximately 200,000 records a year.
The distribution of name authority records data began in May 1978 with ap-
proximately 35,000 headings converted from April 1977 to April 1978. The dis-
tribution of subject authority data, which has been temporarily suspended due
to procedural problems, will be resumed at a later date. The announced on-line
distribution service has been indefinitely postponed awaiting congressional reso-
lution. However, LC continues to expand its internal capabilities. MARC
serials as well as books are available on-line, and searching capability has
been expanded to include access by keyword.

TOWARD IMPLEMENTATION

Network Advisory Committee

The remainder of this presentation addresses those aspects of building a

network that are in a transition period, i.e., the activity is underway—
implementation is yet to come.

Shortly after the Librarian of Congress created NDO, the Deputy Librarian
called a meeting of senior representatives of many of the network-related or-

ganizations to explore the possibilities of increased cooperation and coordination
in networking activities. These individuals are policy-level people in their own
organizations and consequently bring this level of expertise to nationwide plan-
ning. This first meeting led to several more, and the group, known as the Net-
work Advisory Group, was reconstituted and formally established as the LC
Network Advisory Committee (NAC) in 1977. For the remainder of this presen-
tation, regardless of the period of time under discussion, all reference will be to

the committee. When NAC was established, LC invited organizations and as-

sociations to participate through the representation of qualified individuals
rather than inviting individuals regardless of affiliation. Thus, a very broad
segment of the library community has representation in the proceedings. Or-

ganizations such as the Association of American Publishers (AAP), the National
Federation of Abstracting and Indexing Services (NFA1S), Chief Officers of
State Library Agencies (COSLA), the Information Industry Association (IIA),
etc., were invited as observers in order to guarantee from the onset that as

many information agencies as possible would be knowledgeable of NAC and
related activities.
NAC is responsible for the preliminary edition of the paper Toward a Na-

tional Library and Information Service Network: The Library Bibliographic
Component. 4 This paper, although more limited in scope, was based on and in

accord with the National Commission on Libraries and Information Science

(NCLIS) program document which calls for tying together all information agen-
cies into a full-service network to deliver services and materials to the citizens
of this country. Recognizing the futility of attempting definition of the entire
information network because of its complexity, NAC isolated the library biblio-
graphic component as that component of the network which would demonstrate
the viability of networking in the shortest time frame by providing for the shar-
ing of bibliographic resources.
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What is the library bibliographic component? This has not been a simple
concept to define. The definition given in the glossary prepared by contractual

support to NDO is "that portion of the national library network encompassing
its bibliographic service system and segments of its communication system, and
exclusive of the resource library system."5
The NAC paper has been widely distributed for comments and suggestions

for revisions and additions prior to the publication of the final text. The paper
does not constitute a master national plan but specifies some significant first

steps, thus serving as a working paper for the NAC, NDO, and other network-
related organizations.
Like many good committees, NAC has groped for its purpose. It is an advi-

sory committee to LC and, as such, its respective members are not accountable
to any single governing authority. Without such accountability, it sometimes
becomes difficult to determine its credentials and its relationship to many other
ongoing activities. Nevertheless, in spite of this conundrum, NAC members
voted that they felt it was worthwhile to keep the committee in being and that
a recently appointed Steering Committee, whose charge is to frame the issues
and set the agenda for NAC meetings, also continue in its role.
NAC is considered the parent committee of the Subcommittee on Gover-

nance and the Network Technical Architecture Group (NTAG), and approves or

disapproves recommendations from those committees. NDO, acting as an

interim network coordinating agency as recommended in the NAC paper,
serves as a secretariat to NAC and, in addition, reports to NAC on progress
made on projects under its direction. NDO considers its role as one of coordi-
nation and cooperation with network-related agencies and therefore its activities
are complementary to NAC and NTAG efforts.

Governance

Of the many requirements for a national library and information service net-

work, none is as sensitive as that of governance.
Governance consists of structure and personnel at the highest level of an or-

ganization for the purpose of controlling policy, directing management, and
maintaining productive relationships with the organization's constituencies.
Who those constituencies are depends on the nature of the organization. The

traditional governance structure of an industrial corporation is a board of direc-
tors elected by the stockholders, with the chief officer of the corporation re-

sponsible to the board. In the 1930s the boards of directors for industrial corpo-
rations were mostly made up of individuals with financial skills. However, in
the late 1970s there is a growing tendency to have representation by those
most affected, e.g., consumers of the services or products, or employees of the
company. Following this trend for a library network, the governance structure
will also include representation of those most affected, e.g., libraries.
The legal and governance structure of the capping agency for the full-service

network will require legislation, and the responsibility for working toward this
falls to NCLIS. Nevertheless, in order to operate the library bibliographic
component and its communications network, we must eventually determine the
governance structure of that component of the information network. Accord-
ingly, NAC set up a Subcommittee on Governance with the charge that a work
statement be written that will eventually become a request for proposal calling
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for a study to recommend a legal and governance structure. Citing from the
subcommittee's fourth revision of the draft work statement, the request for
proposal "seeks further details regarding the organization which might be re-

sponsible for the development and operation of a comprehensive electronic
communication system which interconnects bibliographic services throughout
the country.

' 6 The subcommittee has met several times beginning in 1977 and
still has not arrived at agreement on the wording of the work statement. Never-
theless, the fourth revision, with a dissenting opinion appended, was submitted
to NAC in June 1978 and also submitted to CCLN, which had earlier asked
that it be given the draft work statement for review and comment at the same

time as NAC.
It can be expected that the costs and benefits of resource sharing, the role of

technology, and the problems of funding and governance—all network-related
issues—will also be discussed in whole or in part at the White House Confer-
ence on Libraries and Information Science and at the state conferences that
precede it. The purpose of the conference process is to assess the present
status of library and information services, set goals for their improvement, and
determine the means for reaching those goals. Networking, particularly the
NCLIS concept of a "full-service network,' cannot help but be a common

theme and basic component of the state and national conferences. Since one of
the tangible products being sought from the White House conference—
particularly by Congress—is direction for needed legislation (or legislative
amendment), it would seem to behoove all of us, as members of the networking
community, to begin to work now on the outlines of such legislative initiatives.
What changes are needed in state legislation to implement full-service net-

works at the state level and to commit funds to cooperative, interstate en-

deavors? What modifications or new legislation are needed to facilitate national
development? The White House conference offers an opportunity to examine
these questions, make our case to the general public—to whom, after all, that
conference is geared—and attempt to gain their support for implementation of
the necessary legislation. It is an opportunity to communicate with the grass
roots, to make our case through a new channel, and I urge you all to take full
advantage of the opportunity.
Other Organizations
The NAC document principally recommends specific tasks for a network

coordinating agency and operational units of LC. However, one section of the
document was reserved for specifying "Tasks for Other Network Organizations
and includes an introductory statement: "There are numerous tasks to be
undertaken by the networking community to supply undergirding detail to this
preliminary network blueprint .... 7 CCLN was the first to form a subcom-
mittee to prepare a statement. Following CCLN's lead, AAP, NFAIS, and
COSLA have also presented papers to NAC, and others are in preparation by
IIA, the Association of Research Libraries, and the Medical Library Associa-
tion.
A recommendation was made by AAP that AAP, NFAIS, IIA, and the

Magazine Publishers Association work toward the coordination of all private-
sector responses. Consequently, LC and NCLIS will meet with these organiza-
tions to work toward that end. All papers will be published in the final text of
the NAC document.
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There has already been some concrete evidence of positive action from this

activity. The CCLN paper advocated a direct flow of federal funds for state,
intrastate, and interstate network support. COSLA, in its position paper, rec-

ommended funneling of all federal funds through state library agencies. The

conflicting papers could both have been published in the final NAC document,
but would have resulted in a report of confusing advocacies. Consequently,
representatives of CCLN and COSLA have met to discuss the issues and re-

write their respective papers in light of these discussions. The resulting state-

ments will probably have some sensitive areas to be negotiated as develop-
ments occur, but the major conflicts appear to have been resolved.
Benefits from this activity will result from joining together organizations that

exist to provide different categories of information services to users. Their rela-
tionships should be complementary and each segment of the network that is

developed must be consistent with the development of all others.

Network Technical Architecture Group
NTAG has met frequently since its establishment by NAC in 1977. The

members of NTAG are principally individuals on the technical staffs of the

major on-line library systems and knowledgeable in computer systems, tele-
communications, and data base design. The charge given to NTAG by NAC
was to design and implement the technical network configuration or archi-
tecture.

This effort was divided into two phases. The first phase was an expansion of
the present RLG/LC project to other institutions. For those of you not familiar
with the RLG/LC project, communication links were established between the

computer at the New York Public Library (NYPL), presently the host computer
for the RLG, and the LC computer. Staffs of member libraries, at the present
time Columbia University Library being the principal user, search the RLG
data base residing in the NYPL computer, and if the desired record is not

found, the query is transmitted to the LC computer, invoking LC software. If
the record is found at LC, it is transmitted from the LC computer to the NYPL

computer for further processing. A proposal to expand the RLG/LC project, not
yet funded, was written jointly by five of the organizations represented by
NTAG members. The purpose of the first phase of the project is (1) to expand
the RLG/LC capability to a broader geographic base and thus more effectively
test the tradeoffs between the cost of storing the entire MARC file in each sys-
tern versus having these records available on demand from LC; (2) to test the
utility of making the location of library materials available to regional networks
through access to the LC Register of Additional Locations; (3) to test the con-

cept of cataloging centers by providing on-line access to the LC files whereby
LC headings could be referenced by the institution creating the cataloging rec-

ords; and (4) to implement in a short time a quasi-resource-sharing system
while the longer-term system with bidirectional capability is being developed.
The second phase of the project is the development of the bidirectional

capability, where each automated bibliographic service would be linked to each
other as well as to LC. What is envisioned is a network principally made up of
two parts. The automated bibliographic services that would form one part are
the hosts on the network and can be considered message processing systems.
Hosts could provide similar or different services and/or products. They would



Library Network!AVRAM 293

be autonomous, as they are today—but their services would be expanded by
the ability to share data between themselves for whatever purpose. The re-

quirement for adding to or modifying the present systems would be limited to
those modules, hardware and/or software, that permit them to "join' the
network. The second part of the network would be the message delivery
system—responsible for the transmission of messages between the hosts con-

nected to the network. The message processing system then is the user

interface—the system that responds to the user's needs for services. The mes-

sage delivery system is transparent to the user, responding only to the de-
mands placed upon it by the hosts.
An important aspect for the communication of information over the network

is the use of protocols which provide the facility for a message from one host
computer to be received and understood at another host computer. Data com-

munication protocols have been developed by international standards bodies,
but application protocols are required, embedded in lower-level communica-
tions protocols, to carry on meaningful data exchange. A task force jointly spon-
sored by NCLIS and the National Bureau of Standards (hereafter referred to as

the NCLIS/NBS task force) has recently completed documentation of a pro-
posed application-level protocol for a nationwide bibliographic system. 8 This
has been a major accomplishment toward network development and represents,
to the best of my knowledge, the first application-level protocol ever developed
by a community of users, removing a major roadblock toward building the net-

work. The NCLIS/NBS task force recommended that a pilot project be de-
veloped to test the protocol in a "live'' situation. The development of a plan to

implement such a pilot project has been funded by LC using contractual sup-
port under the technical direction of NTAG. The contractor's report will rec-
ommend the types of institutions which should participate and the degree of
involvement which will be required by them to meaningfully implement and
test the protocol. The NTAG bidirectional message delivery system will incor-
porate this applications protocol.
NTAG's efforts in recent months have been on the definition and documenta-

tion of the general requirements for the message delivery system. This com-

pleted document was submitted to NAC and approved at its meeting on May
18-19, 1978. 9 This document will be made available to the community through
the LC Cataloging Distribution Service.
The recommendation made by NTAG to NAC was that an "independent con-

tractor with demonstrated expertise in the area of telecommunications network-
ing be engaged to undertake the preparation of detailed requirements for the
message delivery system. 10 NTAG is now involved in the preparation of the
request for proposal for the detailed requirements. Prior to being submitted for
bids, the request for proposal will be submitted to a funding agency. If funds
are forthcoming, NTAG will act as technical monitor for the performance of the
contract.

During the course of its deliberations, NTAG recognized the problem of the
lack of standardization in the types of queries and responses in present systems.
How, for example, will a query for an author/title search input to OCLC ac-

cording to their prescribed procedures be routed on to BALLOTS if OCLC
does not respond with the requested record? The BALLOTS system cannot

manipulate a search key of this type. A study was commissioned by NTAG,
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funded by the Committee for the Coordination of National Bibliographic Con-

trol, to develop a method of notation expressing the queries of several of the

systems for comparison purposes as a first attempt toward evaluation of ap-
proaches to the problem.

Because technical projects cannot be undertaken in a vacuum and require
coordination with other, nontechnical activities, NTAG is currently investigat-
ing the interrelationships of active and anticipated projects and defining what

requirements the technical projects place on the other activities.

Bibliographic Aspects of Building a National Data Base

Compared with a decade ago, the number of available machine-readable rec-

ords has increased manyfold. There is a growing acceptance of the MARC for-
mat as exemplified by the input specifications of such organization as OCLC,
BALLOTS, WLN, the University of Chicago, and others. It is becoming
increasingly evident that no one organization, including LC, can meet the

cataloging requirements for the nation, and consequently, we are turning our

sights toward cooperative cataloging and conversion. However, this does not

mean that we yet understand how to build a consistent nationwide data base.
There are at present two projects in progress aimed toward this end. Under

contract to LC, Helen Schmierer of the University of Chicago is preparing a set

of "bibliographic conventions, that is, a data preparation manual, based on the
LC Data Preparation Manual: MARC Verifiers, 11 for the creation of biblio-
graphic records independent of any particular institution s automated system.
The conventions are based on the full MARC format and on the use of AACR 2
for current cataloging. The Association of Research Libraries (ARL) Task Force
on Bibliographic Control* and relevant agencies of the American Library As-
sociation will be invited to review the results of this work. This means that,
regardless of where the data are input, the records created should be consistent
as to the data elements and content designation provided, and the cataloging
rules followed. This would be a major step forward toward the building of a

shareable nationwide file.
The second project underway at LC is concerned with the design of a na-

tional data base configuration including an authority control system. The com-

plexity of the design of systems where the inter- and intrarelationships of bib-
liographic, authority, and location files are expanded to include the require-
ments for multicollections has been recognized for some time. Likewise, the
importance of a facility to provide for a consistent data base built by records
input from many sources, in an on-line and off-line mode, is also recognized.
We are witnessing systems that have incorporated in the design adherence to

standards for single and multicollections through the use of an authority control
system, namely the University of Chicago, WLN, and NYPL. However, to tiate
little has been accomplished in investigating how best to expand these design
concepts for the requirements of a national system.

*The ARL Task Force on Bibliographic Control identifies areas of concern to ARL relat-
ing to bibliographical control, and develops and recommends to the board appropriate
positions, policies, and actions for the association. In fulfilling this responsibility the task
force develops liaison with other groups whose deliberations influence developments in
national bibliographic control.
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The LC work currently underway is the result of an investigative study per-
formed by Edwin Buchinski, National Library of Canada, under the administra-
tive and technical direction of NDO and funded by NCLIS. A small evaluation
team composed of representatives from organizations outside of LC as well as

from LC's Processing Services guided the effort. The result of the study was

the identification of nineteen tasks, which became the basis of a request for
funds by NDO. The actual performance of the tasks is now considered the sec-

ond phase of the project and has been partially funded by NCLIS.
The tasks defined include those providing essential background and data and

those concerned with possible data base configurations, access to files, and
other design elements. Since organizations look to LC as a node in the library
network, especially in the area of authority control, the tasks include the LC
file requirements and the relationship between these files and those of the
network. The tasks, when completed, will be used as input for detailed design.
Required background tasks will be performed using the NCLIS funds while

additional monies are sought.
Tasks underway at the present time are:

1. Analysis of the various cataloging rules and subject headings systems fol-
lowed by the nation's libraries.

2. Analysis of the reference tools used and required for determining author-
ity relationships.

3. A statistical analysis of the entire LC/MARC file to determine the charac-
teristics of personal names and the growth rate of the authority file in

comparison with the bibliographic file.
4. Determination of how series authorities should be handled.
5. Which of the options included in AACR 2 are to be used by LC.
LC's Processing Services and Automated Systems Office will cooperate with

NDO in the performance of this work. Edwin Buchinski will be one of the in-

vestigators and several of the tasks will be performed by contractual support. A
Bibliographic Advisory Committee has been formed, with Joseph H. Howard of
LC serving as chairperson. The committee will provide guidance on biblio-
graphic-related tasks. The ARL Task Force on Bibliographic Control and NTAG
have been invited to have representatives on this committee to guarantee the
coordination of efforts. Additionally, all work will be coordinated with NTAG
from the onset.

International

Since the data base will include materials published in other countries, in-

ternational activities also have an impact on our system, and two of the current

activities are considered worth reporting here.
At their meeting in Oslo, Norway, in 1975, the Directors of National Librar-

ies determined that the international exchange of bibliographic data was of

growing significance to national bibliographic agencies and directed that a meet-
ing be called to consider international MARC network developments. This
meeting took place in Paris in October 1975 and the conferees decided that
certain studies should be performed to accelerate planning and development. A
Steering Committee was established to monitor the conduct of the studies, re-
suiting in a final report which contained a series of recommendations.
The Steering Committee identified four of the recommendations from the
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report which it considered should receive the highest priority for further study.
These recommendations dealt with (1) copyright in relation to the international
exchange of data, (2) the variety of subject heading systems and languages, (3) a

minimum set of indexes to be included in all MARC data bases, and (4) inter-
national authority control.
The Directors of National Libraries decided that the first study to be con-

ducted should address the problems of copyright, since MARC records pre-
pared by national agencies are becoming increasingly available through the in-

ternational MARC system. The national agencies are planning and, in several
instances, have concluded bilateral arrangements with each other to cover the
conditions of supply and use of records, and there is no general agreement on
how to deal with international copyright laws in this exchange environment.
What is needed is a general set of rules or guidelines which would provide an

overall framework for an international agreement covering the supply and utili-
zation of MARC records. Joseph A. Rosenthal, associate university librarian,
University of California at Berkeley, accepted the responsibility for this study.
In the interim, the sections on Cataloguing and Mechanization of the Inter-

national Federation of Library Associations and Institutions have established
liaison with each other to work on the fourth recommendation, international au-
thority control. A small working group will be formed to determine speci-
fications for further work.

Network Funding
The formation of NAC, the publication of its planning document, and the

many other activities of NDO in concert with other organizations created the
environment for Lawrence G. Livingston, Council on Library Resources (CLR),
assisted by NDO, to prepare an initial proposal for funding the implementation
of the library bibliographic component of the national library and information
service network. This proposal was the basis for early discussions with several
funding agencies. With the untimely death of Livingston and the retirement of
Dr. Fred C. Cole, president of CLR, Warren J. Haas, his successor, has aug-
mented the initial proposal and carried forward the effort to seek funds to de-
velop what he called a "comprehensive computerized bibliographic system for
libraries. The plan is based on the cooperative efforts and the involvement of
many organizations.
The activities included in the request for funding were formulated during

discussions with many individuals concerned with networking and library auto-
mation. Among these activities are (1) the specification and design to build a

comprehensive computerized bibliographic data base to include bibliographic,
authority, and location records; (2) the design and implementation of a data
communication message delivery system to provide the bidirectional linking of
automated bibliographic services; (3) expansion of the present capacity of LC;
(4) continuance of the various network committees; and (5) a study to recom-

mend a governance structure. Special attention is being given to the manage-
ment of the development effort. It is anticipated that initial responsibility will
be vested in a management committee involving LC, NCLIS, and CLR, with
CLR assuming administrative obligations. Several advisory teams would be
established to assure effective review of fundamental objectives, operating
policies, and technical questions.



Library Network/AVRAM 297

SUMMARY

Any discussion of the bibliographic, technical, and governance aspects of a
nationwide library network generates a parallel discussion of the economic

viability of the system. An economically viable system is one which is capable
of sustaining and improving itself. How much will it cost to develop the library
network, and once developed, how much will it cost to maintain and operate?
It is too early to be precise about costs of development because at this time our

knowledge of the parameters for design and the resources required is still lim-
ited. However, advancing technology is reducing the per-unit cost of informa-
tion sharing and making it increasingly feasible to consider a nationwide net-

work. An example of this is the recently established Satellite Business Systems.
Some smaller users will now be able to afford the capabilities provided by
satellites because new methods of using this technology have lowered the cost

per record (the unit in this case) to make this possible.
Although the costs of development may be partially supported through grant-

ing agencies, there is little doubt that organizations participating in the network
will also bear some developmental costs. The final system, however, must be
maintained and operated by the monies it charges the users of the system. This
implies a system that will provide innovative services and products while lower-
ing the per-unit cost of doing so.

As we advance in design, it will be possible to get a firmer grasp on costs.

For example, it should not be too long before the organizations planning to

enter the network via the message delivery system could estimate the hardware
and/or software costs to their organizations for participation. Likewise, as we

establish bibliographic conventions based on standard formats and cataloging
codes and practices, libraries should be able to determine with a fair degree of
confidence the cost to create and convert cataloging data according to these bib-

liographic conventions. Users of bibliographic utilities should by now have de-
termined the cost benefits of shared bibliographic data.
I feel quite sanguine that the groundwork has now been laid for a nationwide

library bibliographic network. We must continue the coordination of technical
and bibliographic developments so as to avoid an irreversible trek to chaos. It
is encouraging to note that funding proposals have gone forth to continue to

work toward the development of a comprehensive computerized nationwide
data base and that this component is viewed as an integral part of the total na-
tional program for library and information services envisioned by NCLIS. What
is essential is the good will, support, and commitment of organizations within
the various segments of the community to build a system permitting a rede-
ployment of effort and new patterns of sharing information.
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Advances in Electronic Technologies

William D. MATHEWS: National Commission on Libraries and In-
formation Science, Washington, D.C.

Relevant advances in electronic technologies are explored. Microprocessors
have revolutionized information processing techniques. New storage devices are

now extending the flexibility of data files. New digital transmission capabilities
will soon have a dramatic impact on telecommunications. These several
technologies are converging to open new opportunities for library and informa-
tion service applications.

INTRODUCTION

This paper provides a brief overview of advances in electronic technologies
during the past five years. In fact, there have been entirely too many notable
developments to cover them here in a comprehensive way. Rather than simply
enumerate the many developments, this paper instead attempts to point out

major trends and tendencies, and interprets the impact of those recent de-
velopments which are of particular consequence for the library community.
In speaking of electronic technologies, let me make it clear at the outset that

my interpretation of what constitutes electronics is likely to be somewhat
broader than the usual interpretation placed on that term. I will, of course,
mention electronic hardware. Rut I will also touch on an aspect of the legal and
regulatory environment, which is so pertinent right now and which will deter-
mine to a large extent precisely how we can use electronic inventions in our

society. And in my concluding remarks, I will make some brief observations
about management and organizational issues that seem at this juncture to be
especially critical to the process of effectively introducing electronics into the
library atmosphere.
To begin with electronic hardware, we will consider three broad areas:

1. Processing—or logical manipulation and handling of information.
2. Storage—new techniques and devices for recording information.
3. Transmission—advances in our ability to transport information from one

place to another, chiefly by telecommunications.

INFORMATION PROCESSING TECHNOLOGY

In the area of information processing hardware, the single most important
trend to note is the onslaught of the microprocessor. In the past five years a
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tide of microprocessors of every description has engulfed us. This tide has car-

ried with it a multitude of applications. These ubiquitous devices have for some
time been the brains behind hand-held electronic calculators; they are now be-

ginning to appear in the automobile in ignition systems and carburetors and in

the household in electric ranges and microwave ovens, washing machines, tele-
phones, televisions, and hi-fi equipment. Manufacturing processes in the petro-
leum industry, chemicals, pharmaceuticals, plastic production, and metal fabri-
cation are all coming under control of microprocessors. And in every area of

digital information processing, especially in telecommunications and peripheral
devices, inroads have been made. Bar code readers in libraries and supermar-
kets alike use microprocessors.
At the National Computer Conference this past summer there was a contest

to see who could build a mouse, roughly to scale, with enough completely
self-contained intelligence to find its way through a maze. The conference was

held near Disneyland. The mouse was built around a microprocessor. The win-

ning entry was somewhat taller than your average gray mouse, but was still
able to navigate through the narrow corridors of the maze, deduce which paths
it had already taken, and find its way out. Probably next year it will be down to

scale.
The microprocessor is a culmination of a seemingly endless series of elegant

design innovations in solid-state physics. Densities of well over two hundred
logic gates per square millimeter of silicon chip surface area are now common.

We still don't know how many angels can dance on the head of a pin, but if we
ask the same question about electronic components, the answer is undoubtedly
several hundred. The cost/performance ratio of microprocessors has improved
by a factor of ten in the last five years. A device weighing only a fraction of an
ounce can functionally replace what used to occupy an entire room full of elec-
tronics a decade ago, at 1 percent of the cost.
The microprocessor uses very little energy and has few of the environmental

requirements of older machinery. Air conditioning, for example, might not be
necessary for a general-purpose computer using microprocessor technology.
The practical consequence of this is that it is now possible to bring the com-

puter to the problem instead of bringing the problem to the computer.
To translate the advent of microprocessors into tangible consequences for li-

brary automation, I would like to mention four specific trends in information
processing design.
• Specialized High-Performance Auxiliary Processors. "Bit-slicing' mi-

croprocessor architectures are being used to add specialized functions to

general-purpose computers. Currently, most of these functions are of the vector

processing or number crunching variety—taking large matrices, for example,
and carrying out operations in parallel on entire arrays. While the relevance of
this may not be immediately apparent, I believe it is only a matter of a year or
two before similar processors are employed for text handling operations rather
than exclusively for number crunching. Sorting operations come readily to

mind as an area where parallel processing could be used to great advantage in
an auxiliary processor to an otherwise general-purpose machine. Sorting, of
course, takes up a lot of processor time for traditional business applications as

well as in library automation.
• Processor Monies and Look-Alikes. Some years ago, IBM was under siege
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from independent manufactures of plug compatible memories and peripherals.
Now there is a frontal attack on IBM mainframes themselves, from Amdahl,
Itel, Two-Pi Systems, and, most recently, National Semiconductor. National
Semiconductor, in effect, is implementing a functional equivalent of the 370
processor on its own microcomputer chip. The chip is then incorporated into a

large minicomputer (or small maxicomputer) to form a system which outper-
forms and undersells parts of the IBM 370 family. This blurring of distinctions
between micros, minis, midis, and maxis is itself worthy of brief note. The fact
that micros are being used as the processors in minicomputers which mimic
maxis makes it ever harder to use any of those terms intelligently.
In practical terms, the ability to mimic processors fairly easily also means

that even if a family of computers is discontinued—the Xerox Sigma family
used by the Ohio College Library Center (OCLC) comes readily to mind—a
processor that mimics the discontinued line can be manufactured at much
lower costs than the software could be rewritten. To be sure, this will be a

mixed blessing. Hardware elegance will be used to compensate for software in-

adequacies. We may well enter the twenty-first century with some of the
software design mistakes of the 1970s hanging around to haunt us. On the other
hand, the software and operating system discontinuities that were so difficult to
cope with in the shift from second- to third-generation hardware would be un-

thinkable now. So perhaps it is just as well that ways have been found to intro-
duce radically new hardware without rocking the boat.
• Multiple-Processor Systems. With the advent of relatively inexpensive

processors has come a tendency to construct system configurations with redun-
dant processors to achieve objectives of reliable, continuous operation. The
Tandem machine at OCLC is a case in point. Detecting failure in one of its
processors, this system can automatically replace the failed part with a backup
processor. In general, it is now a commonplace occurrence that what seems at

first glance to be a single processor system will, on closer inspection, turn out

to be several closely coupled processors with distributed responsibilities and a

network of data sharing arrangements within a single system.
• The Personal Computer Phenomenon. A booming market in affordable

home computers is now very much in evidence. Home computer systems now

cost about as much as home high-fidelity systems—not dirt cheap but not out-
rageous either, roughly from $300 to $3,000. This phenomenon has some in-

teresting characteristics. It has its well-spring in the ready availability of mi-
croprocessors. But literally hundreds of small entrepreneurs, using cottage in-

dustry methods, are producing hardware, software, and peripherals for personal
computers. By pulling together a market from a very diverse set of interest

groups—hobbyists, engineers, educators, students, scientists—reliable and in-

expensive devices are being supplied to all. This has reversed a previous pat-
tern in which innovations for the scientific and technical community were re-

worked and became fallout for later application by the commercial sector. Now
there is a boom in construction of scientific and medical instruments built from
this new strata of affordable components. Naturally, this is of some importance
for library automation. Reliable, affordable, library-oriented systems can be as-

sembled from home computer components at a fraction of the hardware cost of
a comparable system using traditional commercially available parts.
But the home computer phenomenon probably has an even greater sig-
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nificance for libraries if we recognize it as the first step toward personal infor-
mation systems. Many people have speculated, accurately I think, that home
entertainment centers and personal computers will be important targets for

specialized information services. Libraries will have to determine what piece of
this pie will be theirs.
In fact, the innovations that gave rise to the microprocessor are still continu-

ing. Theoretical limitations have not yet been reached. There are, however, a

few ominous signs. The cost of testing microprocessors, after fabrication, is be-

coming a larger and larger part of manufacturing costs. The extraordinary com-

plexity of these circuits, combined with the subtlety of their failure modes, pre-
sents new challenges to reliability. This situation has also had some effect on

servicing and maintenance. Where once microprocessors were looked on with

great favor as a means of increasing reliability through reduction in component
count and overall complexity, it now appears that some reasonable balance may
be reached short of putting everything on a single chip. A recent article by a

hardware manufacturer ponders this very question while exploring the conse-

quences of very large scale integration techniques. The article considers the

possibilities of having more computerized intelligence on a single chip than

anyone can figure out what to do with. Being a hardware manufacturer, of
course, the author finds a way out of the dilemma.
The real lesson, it seems to me, for those of use nurturing our paranoia, is

that we must be ever so much more careful the next time someone hands us a

martini. Not only to determine that the toothpick isn't an antenna, but to make
sure that the pimento isn't an operating system.

INFORMATION STORAGE TECHNOLOGY

Now I would like to mention some advances in devices for digital information
storage. For many of us oldtimers who still refer to a computer's primary stor-

age as 'core,'' it is time to update our vocabulary. Most of the primary storage
in computers is now supplied by semiconductor circuits and has been subject to
roughly the same factor-of-ten improvements in cost performance over the past
five years. There have been notable developments in memory technology af-
fecting three areas of the performance spectrum: the high-speed end, the mid-
range, and the low-speed bulk memory systems. For the first time ever there
now exists essentially a continuum of devices across the entire cost-performance
spectrum.
• The High-Speed, High-Performance End. On this end, it is now fairly

common that even a small computer system might have a cache memory, a

small associative memory retaining the most recently referenced information in

a readily available place. In some cases the cache memory might be only the

tip of the iceberg, or more precisely, the top of a hierarchy of memories having
a wide variety of characteristics, with data being shuffled from one part of the

memory to another to achieve some optimum in performance. Memory man-

agement, dynamic memory allocation, and virtual memory schemes, once found
only on large computer systems, are now appearing on computers costing less
than $100,000. Another tendency is to incorporate operating systems and compil-
ers into read-only memories within the computer. While this trend toward off-
the-shelf machines which understand higher-level languages is laudable for the
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most part, it makes the process of equipment purchase more complex and blurs
traditional distinctions between hardware, firmware, and software.
• The Midrange. Here, the development of charge-coupled devices and

bubble memories has filled a gap which previously existed in the continuum of
memory devices. These devices are faster than mechanical devices such as

fixed-head magnetic disks, and slower than other semiconductor memories.
Cost per bit also places them between these two types of memory. These de-
vices work like gigantic shift registers, propagating electrical charges or magne-
tic domains in a circulating pattern in which bits can be accessed and rewritten
once per cycle of the memory train. They have an advantage over magnetic
disks in that no mechanical parts are involved, yet they can be used to store a

significant amount of information and can be treated like a structured file sys-
tern if so desired.
• The Low-Performance End. On this end, there has been continued im-

provement in recording densities of magnetic media. Floppy disks and mi-

crofloppies provide a convenient way to ship data through the mails, just in
case the mails still work. More exciting, I think, is the prospect of using
videodisks for digital storage. The videodisk was developed for the consumer

market as a medium for recording television broadcasts.
The powerful effect of consumer electronics is an interesting story in itself.

Consumers are beginning to take their leisure time very seriously, and a few
brief items will indicate the magnitude of the market for home entertainment

equipment. (1) Home videotape units are selling at nearly double the pace of
last year. (2) Home video game sales are projected to reach nearly $.5 billion a

year in 1980. This would represent about a twenty-five-fold increase in five
years. Lest the importance of that $.5 billion figure escape you, that means that
in 1980 the American people will be spending more for video game hardware
than the total acquisitions budget of all libraries of all types in the U.S. during
that same year. (3) A chain of franchise stores for the total home video envi-
ronment now exists. Included in the offerings are tape machines, videodisks,
video games, and video projectors for the total video experience. Also included
are pinball and popcorn machines, microwave ovens for your TV food, and a

new line of furniture specially designed for watching projection TV. Enough,
one might hope, to drive sensible people off to their libraries for escape.
Used in a digital mode, a single video disk can store the entire Library ofCongress

MARC file on one surface. Since it was designed as a mass-production medium,
copies can be made from a master for pennies—fifty-five pennies to be exact.

Even adding the cost of producing the master and shipping the copy, this
means that copies of a fairly large bibliographic data base could probably be
made available for under $10 apiece. Readers which can locate and play back
any frame on the disk in less than a second are expected to cost less than

$3,000—comparable to the cost of a CRT terminal. It seems to me that this
kind of mass storage device deserves further exploration for those applications
in library automation which utilize fairly static data. The dynamic and growing
portion of the data base—additions, deletions, changes—might be handled
adjunctively by floppy disks.
In general, where five years ago our choices for storage mechanisms were

relatively limited, there is now a panoply from which to choose. That is not to

say that the choice is any easier.
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INFORMATION TRANSMISSION TECHNOLOGY

Now I would like to talk about advances in communications technology, for
this is truly an incredibly exciting area, rich in possibilities. Changes in tele-
communications technology are momentous and fundamental, moving rapidly
beyond the technical sphere in their implications, involving our political and
social fabric.
In contrast with five years ago, it is now possible to purchase services from a

commercial packet-switched communication network. And there is a steady
growth in computer-to-computer data traffic. Also, some computer manufactur-
ers are offering network architectures which tie together multiple operating sys-
terns running on families of similar computers. But piecing together a cohe-
sive network with dissimilar computers is still quite a challenge. Indeed, it is

worth noting that computerized networking generally has not grown quite as

rapidly as one might expect.
To some extent, the microprocessor has been a countervailing force against

the rapid growth of networks. The driving force behind networking used to be
a desire to share both functions and data. As small computer systems have be-
come more powerful, more self-contained, more complete, they have also be-
come more independent in their function. People are now buying small
machines which can solve 90 percent of their problems and then proceed to

redefine the remaining 10 percent of their problems as unimportant. There has
been a noticable shift away from older network designs based on functions dis-
tributed across a hierarchy of computers with the most powerful computer at

the center. Instead, in more and more designs, computational functions are re-

dundantly located throughout the network, and internodal traffic consists of
data transactions. In effect, data sharing, not function sharing, is becoming the

primary network rationale.
I should also say, while we are on the topic of networking, that I have no

doubt one can get carried away by the concept and lose sight of the fact that

networking very definitely is not the only way to automate the library. When

you buy a hand-held calculator you generally don't ask if it has networking
capability. You buy it because it does its own particular job and it does it well.
I have a feeling that a good many library automation applications, especially in

technical processing, could benefit more from being implemented on well-
designed, small, stand-alone systems than they could possibly benefit from

being tied into a network.
But the big news in telecommunications, from the technological point of

view, is that a fundamental and massive shift from analog to digital modes of
transmission is taking place in the industry. This shift is taking place more

rapidly than most observers had expected, and it is underpinned by new

transmission channels of enormous capacity. The shift is massive in that it in-
volves the replacement, or upgrading, of billions of dollars worth of common-
carrier equipment alone. The shift involves all types of communications. Voice,
facsimile, computer transmissions and television communications will all be
affected. And the shift is pervasive—common-carrier dial-up facilities, leased
lines, microwave communications, radio links, and satellite communications are

all going digital.
For example, practically every major manufacturer of semiconductor circuits

has begun to produce a device called the codec—short for "coder-decoder.
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This circuit takes the human voice as transmitted by the standard voice-grade
telephone channel, samples the signal 8,000 times per second, and encodes it
into a digital bitstream. Digitized signals from hundreds of telephone conversa-

tions are then bundled together, transmitted over high-capacity communica-
tions links, decoded at the other end, and reconstituted into a very close ap-
proximation of the original voice.
While this may seem to be an elaborate and excessively complicated proce-

dure, the switch from analog to digital makes good sense from a number of
points of view. First, the cost-performance of digital circuits continues to im-

prove remarkably. Noise problems inherent in analog devices can be elimi-
nated. Moreover, by volume, more and more conversations are occurring be-
tween computers and other digital devices. What we are witnessing, in fact, is
the emergence of a new entity: the intelligent communications channel.
The recent success of the Chicago Experiment, a high-capacity digital link

using fiber optics now in its second year of operations, and implementation
plans for Satellite Business Systems, a corporation which will provide broad-
band digital communications via satellite through rooftop antennas, serve to

underscore the fact that it is not too soon to begin planning for broadband digi-
tal capabilities today. This fact also serves to highlight the relevance of
videotext, interactive cable, digitized facsimile, and electronic mail. A new

neural network of interactive communication is coming into place. Inevitably,
new information relationships will result. Publishers may bypass their printers
and transmit electronic text directly to the libraries. Just as likely, publishers
may bypass the libraries and interact directly with the users. New institutions
and new intermediaries may result.
But the really big news in communications is not in the technological arena

at all, but in the legal and regulatory sphere. The emergence of intelligent
communication channels has blurred even further the fine and convoluted line
between communications and computing. At the heart of this is the fact that
the communications industry is regulated by the Federal Communications
Commission (FCC), while the computer industry is, depending upon your
point of view, either a free-for-all or a monopoly, but in any event, unregu-
lated. The battle will not be a small one. On one side we have AT&T eager to
introduce more intelligence and computational capability into the telephone
network but constrained from doing so by a consent decree. On the other side
we have IBM, one of the partners in the Satellite Business Systems consor-

tium, ready to supplant the existing network with a satellite-based digital net-
work for high-volume business use.

In June of this year, the Communications Act of 1978 was introduced in

Congress. It is the result of some twenty months of hearings and research by
the House Subcommittee on Communications. The bill is vast in scope, goes
into all phases of communications, and takes into account the rapidly changing
technologies in the U.S. It marks the first effort in forty-four years to rewrite
the communications laws of the land. Some of the things this bill provides are

that it:
1. Abolishes the FCC, creating a Communications Regulatory Commission

(CRC) with less regulatory authority.
2. Creates the National Telecommunications Agency as a policy-making

body.
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3. Deregulates radio.
4. Prohibits federal regulation of cable television.
5. Requires AT&T to divest itself of Western Electric, but
6. Frees AT&T to provide unregulated computational and other services

through a separate company.
7. Replaces the Corporation for Public Rroadcasting with a corporation

whose function would be solely to provide grants.
These are just some of the things happening in electronic technologies. In-

deed the time has come for the library community to bid itself into this picture
and join forces with similar interests, to become part of an aggregated market,
or to be left shaking dust off the books.

SOME PRORLEMS

I would like now to cast a somewhat wider net by looking at the context sur-

rounding these advances in electronics and especially to ask about the process
that turns these innovations into applications that can be of any use for librar-
ies. One person's application is another person's component. To a materials sci-

entist, bubble memory is a finished application carved from raw technology. To
most of us, however, it represents a raw component waiting to be of service in

a larger information technology application. Knowing that a grab-bag of elec-
tronic trinkets is at hand constitutes only so much intellectual baggage and clut-
ter unless we also possess a strategy for fashioning useful applications from
these trinkets.
Typically, software implementors, systems designers, management teams,

and their organizations are responsible for formulating the information systems
available for our use. While the fantastic advances in electronic hardware may
kindle a sense of heady optimism, I think there is some cause for concern when
you look at the state of affairs these producers are in. To comment briefly on

each of them and their problems:
• Software Implementors. One effect of the astonishing advances in mi-

croprocessors and other hardware has been to reduce the significance of
hardware as an element of cost in the final product and to cause corresponding
increases in the significance of software as a cost element and area to be care-

fully watched. You might as well chase rainbows as find some new piece of
hardware if your software effort is not under control. There have been recent

attempts to formalize and better understand software engineering. In library
aytomation, the complexity of the data structures, the obscurity of the proce-
dures, and the heterogeneous nature of the marketplace make such attention to

software especially important.
• Systems Designers. We seem to be dealing with a generation of par-

ticularizers and specialists—people who answer complexity with complexity,
more interested in sadly shaking their heads, telling us why we can't do some-

thing instead of how we can; t dotters and i crossers, scribes of a forgotten
tongue translating obfuscation into obscurity. One would think that systems de-
signers and analysts would be more intent on cutting to the heart of a problem,
seeing clearly with vision and insight the unifying threads, able to understand,
diagnose, and prescribe solutions with a flavor of ingenuity. Instead, for the
most part, petty practitioners punish us, intent on bringing us to the heart of a
thicket and leaving us there.
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• Management. I am reminded of a story from the banking industry to the
effect that one banker, trying to impress another banker with his progressive
and enlightened attitudes, explained that he had commissioned a comprehen-
sive study of automation for all aspects of his operation. Just in case the seri-
ousness of this were missed he added that the implementation work was ex-

pected to take fifteen years. One could almost hear him say under his breath,
"By then, thank God, I shall have retired." For the most part, management
seems intent on pointing to the promised land, but afraid to arrive; unaware of
the process of technology transfer in which we are so vitally engaged.
• Organizations. We have not yet, or perhaps I should say I hope we have

not yet, witnessed the final line up of organizations and players who might be
responsible for bringing the technological revolution to the libraries. When I
think of organizations, I think of risk. In theory, corporations, organizations,
and institutions should be better equipped to take risks than the individual.
Yet, in the case of library automation, we see an organizational archconserv-
atism when it comes to planning for the future. But surely there are still
greater risks in doing nothing, dangers in waiting for everything to clarify.
We live in a very dynamic world. Technology and automation do not always

lead in the direction we might want them to. The opportunities and pos-
sibilities have never been greater than they are today. Alas, given our problems
in software, systems design, management, and organization, the probability that
we can shape these opportunities to suit our purpose is not nearly as great as it
ought to be.
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The Effect of Jarvis-Gann

on Normal Life

Fay M. BLAKE: University of California, Berkeley.

The impact on library services of Proposition 13 and similar measures is briefly
explored. Consequent proposals to charge user fees may threaten the entire

concept of the free public library. Automation efforts run the risk of becoming
a mechanism for spreading deprivation unless the implejnentors begin to distin-

guish and serve basic human needs.

I bring you greetings from the great and sovereign state of California, the
state that brought you such unique culture heroes as John Wayne, Aimee Sein-

pie Macpherson, and Richard Nixon, and that now adds to its Hall of Fame two

more redeemers, Mr. Jarvis and Mr. Gann. You may think that in the hallowed
traditions established by George Murphy and Ronald Reagan, Jarvis-Gann is a

new vaudeville act out of the west. Not so! Jarvis and Gann are the coauthors
of Proposition 13, just passed overwhelmingly by the citizens of California, and
I want to share with you some of the effects of Proposition 13 on libraries, li-
brarians, and library users. I won't attempt to tally the number of hospitals no

longer accepting patients, the number of convalescent homes already ordered
closed, the number of school programs junked; just the effects on library pro-
grams. And I'm under no illusions about the perceived urgency of libraries in

the lives of most people.
Proposition 13 has hacked off $7 billion in local revenues used for public ser-

vices. Among the results for libraries are:

1. In Alameda County there are no public library services at all.
2. In Contra Costa County, the materials budget has been reduced by 80

percent—from $630,000 to $74,000, and the staff cut by 60 percent—all
part-time and temporary positions eliminated, and out of 214 permanent
positions only 93 are left.

3. In Los Angeles County, 1,100 people have been fired and 319 are left.
There is no budget for materials or for central headquarters.

4. In the City of Oakland, 1,200 people in city services have already been
fired, with more to go. Six library branches are being shut down; the re-

maining ones will be open two days a week; the main library will be open
thirty-seven hours a week.

All interlibrary loans, all system reference services, all programming for
children, all summer programs, all bookmobile services, all services to

institutions—to the people in juvenile halls, jails, nursing homes, hospitals—
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have ceased in most of the state's libraries. And most of the $5 billion in the
state's surplus which is still being divided up will not be used for libraries.
Academic libraries are not immune from the effects of Jarvis-Gann, either.

Most of the community colleges are cancelling summer sessions and closing
down until the fall. Library services in the fall, even whether the colleges re-

open, will depend on the distribution of surplus state funds. The California
State University and Colleges system's budget allocation is being cut by 15 per-
cent; a whopping $100 million cut has been suggested for the university, an

immediate freeze on all wages, the elimination of temporary positions, and
more to come. Davis Saxon, president of the University of California at Berke-
ley, announced that passage of Jarvis-Gann inevitably meant "reduced pro-
grams, reduced quality, reduced access" and almost certainly "could raise the
question of tuition.

"

You will be happy to hear that thirty-eight states across the country have
laws similar to Jarvis-Gann in the hopper and ready to go. Television news pro-
grams have shown us the beaming faces and busy fingers of taxpayers across the
nation collecting signatures and conducting telephone campaigns for Proposition
13-type actions.
I can see the stony expressions on some faces out there and feel the restless

movements of some of you as I speak. What, you are saying to yourselves, has
all this to do with the subject of our conference, the state of the art—current
issues of library technology? Well, even if the current state of public services in

California had nothing at all to do with this conference and the people in this
room, I'd still feel obliged to report what is happening and to ask your concern
because you're human beings and because it's thousands of human beings out

there who are losing their jobs and many more thousands who are losing public
services that the richest country in the world and one of the richest states

within it somehow seem no longer willing to provide.
But what is happening in California and what will be happening in many

other states soon is directly related to one of the important current issues of

library technology, and I want to direct your attention to it, to make you un-

easy and to urge your active involvement in turning our society around from
ruthlessness to compassion and from greedy individualism to intelligent cooper-
ation. I want you to be thinking about whose technology you re developing.
You can believe that one of the first responses to the effects of Jarvis-Gann in

California has been an attempt to institute user fees in the public libraries, and
not just the kind that were already making steady inroads: transaction fees for

interlibrary loans and for electronic data base searches. Now we're hearing such
ideas as the proposed $150 library card fee per family in one county, or a vari-

ety of proposals for direct user fees for basic library services as well as for the
use of meeting rooms and the rental of equipment, and increases in book rental
fees and overdue fines; so many proposals, in fact, that the state librarian has
just issued a statewide policy statement on fees: "According to the Department
of Education's legal counsel, public libraries may not charge fees for basic li-

brary services to those who pay taxes for library support. I shall seek an opin-
ion from the Attorney General's office. I suggest you delay decisions relating to

fees until legality is established. I am unalterably opposed to fees for registra-
tion, loans, and reference assistance. Everyone has the right, and even more,
the responsibility to be informed and educated according to his/her needs. Li-
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braries are the source of information and education for everyone regardless of
social and economic condition."
But what may have quietly died while we weren't looking may be the whole

concept of the free public library.
Now, the charging of direct user fees in publicly funded libraries is an impor-

tant current issue and one that needs extended discussion and intelligent and
principled action, especially as the library crisis grows and as tax revolters at-

tempt to slough off by law their responsibility toward the public good. The

huge majority voting in California for Proposition 13 represents a small, effec-

tively organized lobby of real estate and large commercial property interests

fronted by mostly demogogic popularizers and appealing to a great many voters

who are, on the one hand, realistically buffeted about and frustrated by unfairly
devised and administered tax structures and, on the other, irrationally con-

vinced that the poor, the ethnic minorities, the people who haven't made it are

parasites on their overburdened backs, that we've already made too many con-

cessions to them, and that they're in a fix because they really are inferior.

So it was with a sense of some horror that the conference listened to California
mayors describe their ordeal: Mayor Jack C. Moore of Hawthorn worrying aloud
about defaults on the bonds the town floated, Inglewood laying off 170 of its 750
workers and closing down two branch libraries.
All of this has deepened the cynicism of many black officials, who see the tax

revolt as a product of middle-class antagonism against the black and the poor.
"There s no question the basic factor is race, said Mayor Richard G. Hatcher of

Gary, Ind. "What we have is an unfortunate combination—a feeling that taxes are

too high and that the blacks are getting too much." 1

The racist and classist elements in the American middle class, never too deeply
suppressed, really surfaced visibly during the Jarvis-Gann campaign, and you
can look to repeat performances in your own localities during the coming
months. To such angry, frustrated, and irrational people, Milton Friedman,
who actively supported Proposition 13, and his delusionary simplistic thesis—
throw everything into the free market and let it sink or swim—are infinitely
alluring. They don't want to hear that Friedman's free market never existed.
They don't want to be reminded that Lockheed, that great emblem of free
competitive enterprise, blackmailed the public into a $250 million loan to bail it
out of bankruptcy. They want to forget that public services, police and fire de-
partments, sanitation, education, and libraries, require the support of all of us
in order that they may serve all of us. The guy who's just received an outrage-
ous tax bill doesn't want to be told that the schools and libraries he's helping to

pay for ultimately benefit him whether he uses them himself or not. And he's
in no mood to wrestle with the concept that he will eventually suffer from the
deprivations of our whole society if public services go down the drain. I m

finding it increasingly difficult to convince even librarians of this elementary
fact as they, too, succumb to the rising ruthless tide of planned inequality. If
you can't afford to pay for our increasingly sophisticated and expensive technol-
ogy, tough! It's because you don't need or deserve it, anyway.
Our technology is increasingly sophisticated and much of it is not useful to a

great many people, so what's wrong with allocating it on the basis of individual
ability to pay? The reason the technology is not more useful to more people is

precisely a direct result of its economic inaccessibility. Since our data bases
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have been designed for a market rather than for needs, the overwhelming
number of them provide access to information useful to business people, scien-
tists, and technicians. In other words, the nature of the information collected
has been changed. It has been limited, consciously or otherwise, to the kinds of
information that would be bought and paid for. Who is collecting and pro-
gramming an on-line job training or job availability data base, a tenants' legal
rights data base, a prisoners' civil rights data base? Who'd pay for it? Certainly
not the unemployed, the institutionalized, the poor. So, the more sophisticated
our technology, the more limited its sale—not because all of us couldn't benefit
from the information but because most of us can't afford to buy it.
In libraries this unexamined, tacitly accepted assumption is appallingly wide-

spread. Russell Shank, incoming ALA president, said at the California Library
Association last year, "Word is going around that the free library, that is, the
publicly supported library freely accessible at no cost to the user, is doomed
.... We may be experiencing a permanent shift in funding of social action
programs from a tax on all for service to many, to a tariff to be paid by users for
what will be a service to few .... Whatever we do we must not let the power-
ful new technology in the information service field slip behind the greenback
curtain, there to be an exotic tool for the exclusive use of the well-heeled.'
Let me contrast for you two radically different approaches by two university

libraries to the allocation of a scarce resource—the composite skill required to

discover and supply needed information. At the University of Illinois they've
recently established the Library Information Service (LIS). "The basis of LIS,'
says a recent report, "is the conviction that most people are not able to use

effectively the catalog, reference tools and other bibliographical resources of a
large library. So at $15 an hour LIS does the job for you. The clientele served
has not been university connected, for the most part. There is no indication
how much of the indirect costs of the operation are being subsidized by the

university, but obviously the basic source of information is the University of
Illinois library, collected and paid for out of public money. At SUNY Albany,
on the other hand, a system of appointments for reference service sorts out re-

quests which will be best served by electronic bases, determines which data
bases to search, distinguishes university users from outsiders, and involves
users in the actual search. And the searches are free, except for off-line printing
charges, because the searches are included in the reference department's
budget. If Illinois expands LIS and adopts its fee-based service as a regular
procedure, it will no doubt experience what study after study has shown. Fees,
even minimum charges, drastically reduce the use of a service and reduce it

not on the basis of urgency but purely of wealth: fewer students, fewer junior
faculty, fewer faculty without grants. And you can't honestly believe that only
rich faculty have legitimate information needs. Where an institution depends
on fees rather than budgeting, it eventually needs to open its services beyond
its own constituency, needs even to solicit paying customers, and eventually
begins to tailor its services and its collections to the paying customers. Where
free and fee-based services exist side by side, the minority with the checkbooks
get most of the loving care and at a substantial cost to the majority.
Well, in a time of proliferating Jarvis-Ganns, what are the prospects for hold-

ing the line against direct user fees in publicly funded libraries? Not good, but
all the more reason to explore diligently and quickly all available means.
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The immediate need is for librarians to develop accurate, up-to-date cost

figures for the variety of programs and services they offer. Budget officers will
not be convinced to incorporate costs for expensive services unless we can

argue persuasively the social value and the cost effectiveness of those services.

Carefully designed and carefully monitored pilot projects, cooperatively de-
veloped by academics, funding agencies, and practicing librarians, can provide
us all with ammunition.
But unless we can turn our economic philosophy away from the outworn

dogmas of nineteenth-century competitive utilitarianism toward progressive and
egalitarian regulation, we can't hope to continue to develop the public services
we need. Librarians, in coalition with those in other service professions, would
do well to draft and gather support for a long-term legislative alternative to

user fees. In our nation steadily increasing productivity over the last half cen-
tury has significantly reduced the number of people engaged in manufacturing.
If we are to continue to absorb our population into the labor force, it must be
in the continued growth of public services, and those can continue to grow only
if we sensibly reallocate resources. We need to develop support for a fair,
equitable federal tax on those industries which have shown a greater-than-
average rise in productivity rate, a tax which would make evident the fact that
an increased productivity rate is the result of the effective use of information.
The revenues from such a tax should be transferred to those public agencies
which provide information, libraries most obviously. Those industries which
have increased their productivity rate above the average have done so by tap-
ping the information made available, by and large, through massive public
funding of research and development, and should, therefore, pay back a small
share to the public information agencies where the information is collected,
codified, and made accessible. If we fail to support and increase the public ser-

vice sector, displaced labor will have nowhere to go and the chaotic disruption
of the public service sector already devastatingly evident in California could be-
come a widespread phenomenon.
Milton Friedman is not the only Nobel Prize-winning economist around.

Another, Wassily Leontiev, warns us: ". . . in the long run, the ability of large
masses of the population to benefit from technological advance will depend
more and more on the direct transfer of property income derived from the
ownership of capital and natural resources 2—the direct transfer of that income
to publicly supported and equally accessible public services.
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The development of automated systems in libraries is traced through three
broad phases: developmental, operational, and integrative. Management reac-

tions to these phases, as well as typical problems and failures, are charac-
terized. Questions and challenges for management to address in the future are

explored.
INTRODUCTION
"If you have the urge to automate, sit down and calmly wait for it to pass!'

was a common piece of advice to library administrators in the mid-1960s. The
news of large money expenditures, problems, and pitfalls spread even when
system developers and administrators went to great lengths not to divulge such
problems or mistakes. At the same time, computer specialists likening libraries
to screw and nut inventory problems promised that our concerns were trivial;
that library processing would occupy only seconds of computer processing time.
Administrators were promised "instant computerization of library functions as

a remedy for problems of spiraling labor costs, increasingly complex proce-
dures, growing manual files, and other ills.
While no library administrator involved with early automation efforts will

claim it was easy, thanks to advances in technology, networking, and turnkey
systems, examples of successful applications of computer technology to library
processing and services abound. The computer has become a fast new tool,
both in the backroom and in the front lines of patron service; it has brought
greater flexibility, speed, and the potential for expanded cooperation and ser-

vice. The computer has been a significant agent of change in libraries and we

can be assured that future developments will bring even more dramatic
changes and challenges.
Early soothsayers predicted an instant organizational, management, and ser-

vice revolution to go along with the instant computerization—a new order of
things. While there has been change, it has been evolutionary rather than revo-

lutionary, and we have a long way to go. In looking at the impact of automation
on administration, it is also important to remember that automation has not

been the sole agent of change in libraries recently. Pressures for sound m&n-

agement practices and the need to manage for innovation as well as for the
status quo have increased during the 1970s, including demands for greater ac-

countability, pressures from the changing economic and social scene, inflation,
staff demands for greater role in the management and decision-making pro-
cess, networking capabilities and national developments, competing demands for
limited resources, and a leveling or constriction of budgets.
The purpose of this paper is, first, to look at the changing characteristics of

the development of automation in libraries over time; second, to examine the
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reaction of management to these developments; and third, to list the manage-
ment challenges for the future. For the purposes of discussion, the develop-
ment of automation in libraries is divided into three phases:

1. The Developmental Phase—The period through the early seventies,
characterized by system experimentation, development, and entre-

preneurship in a limited number of institutions around the country.
2. The Operational Phase—The period beginning in the seventies through

the current time, characterized by system sharing and electronic net-

works, vendor supplied systems, competition, and broad library participa-
tion.

3. The Integrative Phase—The period emerging now and going into the fu-
ture, characterized by the integration of systems across functional lines,
the definition and implementation of national networking capabilities,
greater cooperation, a more substantial impact on processing and service

capabilities, greater information industry involvement, and continuing
technological innovation.

THE DEVELOPMENTAL PHASE

In planning for automation, library administrators counted on a number of
effects: speedier and simplified processing procedures, greater sharing of bib-
liographic information, improved access to collections, and reduced staffing. In
general, the practical goals for automation were (1) to do what was currently
being done better, faster, or more effectively, and (2) to provide services and
products that were infeasible or impossible with the manual system. In addi-
tion, many hoped that this would be a period of research into the applicability
of computers to help libraries achieve their missions, unfettered by many of the
constraints imposed by manual systems.
The period was characterized by generous foundation and government fund-

ing for several large system development projects in individual libraries
throughout the country, numerous small automation projects in individual li-
braries, little interaction or coordination between development projects, and
substantial schedule slippages.
The concept of total system design was alive in the literature, but, with only

a few exceptions where systems were indeed designed with the totality in

mind, applications were typically restricted to one or a few functions. The
prime candidates were serial processing and lists, circulation, acquisitions, and
book fund accounting (and occasionally cataloging), depending on pressures
being felt in the institution, the interests of library management, the interests
of funding sources, available expertise, and the computer facilities or services
available.
Just as we lauded the potential situation in which a book would be cataloged

just once in the country, the management hope for system development during
the period was that a system developed once at one institution could be trans-

ferred to another institution. This management dream was thwarted on a

number of counts. Hardware and software operating systems differed from
place to place. Library application programs were integrated into computer sys-
terns in various ways. But more importantly, libraries did not agree on a

standardized way of doing things. An output format found quite acceptable at
one institution would be found woefully lacking by the staff at another institu-
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tion; a data element deemed essential by institution X would be scoffed at by
institution Y, and so on. At each library, the application of automation even to
similar functions appeared different and incompatible.
There were two significant national developments during the period: the

MARC Pilot Project and the initiation of the regular MARC subscription ser-

vice. These developments established for the library community an exhaus-
tively complete, standardized bibliographic record content and format definition
for the communication of bibliographic information that could still be utilized
by the individual institution to fit local processing requirements and priorities.
Several challenges faced management in planning for this new tool. First, the

technology itself was evolving rapidly. A 1967 White House report on com-

puters in higher education begins with the statement that "after growing wildly
for several years, the field of computing now appears to be approaching its in-

fancy. 1 Management inclined to pursue automation was faced with making de-
cisions without the benefits of personal expertise or prior experience in the
midst of rapid hardware and software changes and technological developments.
Expert computer advice was available but suffered from both ignorance and
underestimation of library requirements and the same rapid technological
changes.
Second, there were few librarians trained in the new technology. Therefore,

the application of computer technology required the integration of expertise
from three different groups of people: librarians, programmers, and computer
experts. Finding no immediate common ground of terminology, priorities, or

concerns, the seeds of miscommunication, misdirection, and misunderstanding
flourished. Salary scales, work habits, work hours, and views of the work to be
done varied widely between library and computer personnel, with library man-

agers expected to play referee and interpreter.
Organizationally, a common management decision was to create a systems

office, populated by systems analysts and programmers given the responsibility
of designing, testing, and implementing the computer application in the li-

brary. On the positive side during the developmental period, this brought the
people charged with automation together in one place in the organization. On
the negative side, the isolation occasionally fed the suspicion of the staff, caused
miscommunication, and often led to a situation in which the systems staff ig-
nored the real requirements and priorities of the library. The concentration of

responsibility in a systems office frequently robbed the line manager of the op-

portunity to understand the automated application in the context of the total
operation of the unit or department. In addition, the majority of the time, li-
brary management did not possess the expertise to properly direct or evaluate
the system development effort. Unfortunately, the result was often an autono-

mous systems staff.
Third, change is ideally predicated on a long-range plan, a thorough knowl-

edge of the present system in totality—including procedures, files, historical
precedent, and resource allocations, and a method for evaluating the change.
Regrettably, there were numerous management failures during this period: (1)
failure to clearly articulate the goals and priorities of the organization; (2) failure
to fully understand the current system that was to be modified by automation;
(3) failure to analyze costs of the manual system prior to automation as a

benchmark against which to compare the costs after automation; (4) failure to
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develop evaluation techniques to measure the efficiency or effectiveness of the
automated systems; and (5) failure to establish an ongoing methodology for

monitoring costs.

Fourth, resource allocation (always difficult at best) became a real challenge.
Most early automation efforts resulted in no staff savings, requiring that auto-
mation development and operating costs come from other sources, including
local institutions, the government, foundations, or reallocations from other
areas in the budget. The challenge to the library administrator was not only to

explain to funders and higher administrators the potential benefits of automa-
tion, but also to educate them as to how a library works. The real costs of com-

puter processing in library applications were virtually unknown by library ad-
ministrators making decisions to automate. Budget estimates repeatedly evapo-
rated in a sea of red ink as libraries learned more and more about the job to he
done and as computer experts learned that library requirements were different
from industrial inventory applications. Additionally, influxes of grant money and
"free (contributed) computer time from local computer facilities distorted the
real potential impact on the operating budget.
The myth was still very much alive that automation would save money. As

this myth turned to smoke toward the end of the period, the management ar-
gument turned to increased services rather than cost savings. To some, the ar-

gument of dealing with spiraling costs for the future (slowing the rate of rise of
costs), rather than cost saving in the present, became an attractive alternative
way of justifying automation in libraries.
Fifth, management attempts to utilize information from other libraries en-

gaged in automation efforts usually proved impossible because of different sys-
tern designs and requirements, different data elements and data bases, different
computer center charging algorithms, hidden charges, internal money transfers,
differing products, and so on. The automated bibliographic wheel was rein-
vented at each library; meaningful comparisons were nearly impossible.
Sixth, more than ever before, the dedication of management to communica-

tion (up and down) was essential and never were the cases of abysmal failure
more prevalent. Out of ignorance and fear of the unknown, typical resistance to

change, and skepticism about the benefits of the computer and the interests of
the systems analyst and designer in their real requirements, the staff waited to

see what the result would be. Where communication was open and frequent,
where the operational staff was consulted, and where training was constant and
thorough, the chances for a successful implementation increased dramatically.
Where these actions on the part of management did not take place and staff
resistance built up, change was made more difficult, if not sabotaged al-
together.
In summary, it was a period of trial and error, experimentation, and learn-

ing. By and large, the new technology touched few libraries and, in these, the
change touched only small segments of the total library operation. Where it did
touch, there was frequently not a revolutionary change. As a matter of fact, in

many cases, the automated systems were merely superimposed on existing
manual systems with little change or true integration.
The local focus on development allowed the system designers to tailor the

system design to the local environment, without changing local idiosyncrasies
or procedures, even when these were inefficient. On the other hand, a fre-
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quent cause for frustration in the library was the computer experts' dismissal of
our requirements with the observation that "the computer can't do that." Of-
ten, library management never asked, "Why not?"
Also as a result of local development, capabilities were programmed around

the country to take MARC records and massage them to fit local conventions.
Decisions to deviate from the MARC content and format were the rule rather
than the exception, causing problems with interinstitutional information or sys-
tern sharing. The siren call of cheap, very fast computer manipulation of infor-
mation caused libraries to believe that the perfectionism attempted in the man-

ual system could be finally achieved, without additional cost. For example, fail-
ure to understand the real costs of automation led the library community to

specify every conceivable piece of information in the MARC format without
asking what the price tag would be; we are still paying the price of that com-
pleteness in our systems of today.
A backward look into the times reveals an agonizing lack of leadership and

planning on the part of library management. Managers trying to cope with
change and many unknowns abdicated, in my view, their responsibility to give
a sense of direction to the internal organization or to exert control over the ex-

ternal agents of change. The technological tail wagged the library and biblio-
graphic dog. The staff tail, wedded to historical procedures and practices,
wagged the development dog. Managers struggling with the new technology failed
to follow the basic steps of systems analysis and development or the rational
decision-making process in which change is made in the context of goals and
priorities and the long-term view. Facing the prospect of staff resistance to

change, the temptation to program the manual system was unbearable for many
managers. The failure to comprehend the potential impact of automation on

traditional procedures and services and the resulting failure to take full advan-
tage of the new tool is evident in our systems of today.
THE OPERATIONAL PHASE

The benefits of automation hoped for in the 1960s were still needed in the
1970s. It was clear that the challenges of continually escalating labor costs in
the manual environment could not be met merely by cutting staff; while
efficiencies were undoubtedly possible in the majority of manual systems, gains
in efficiency alone could not hope to meet the challenges faced by libraries.
The social and economic pressures building during this time, the end of the era

of unprecedented growth in libraries, the need to compete more aggressively
for resources, and a society accustomed to technological advances, brought the
necessity to automate into clearer focus for most library administrators.
It was during this phase that libraries witnessed the development of sue-

cessful networks, the sharing of computer systems, proven on-line applications,
turnkey library systems, vendor-supplied automated capabilities, minicomputer
applications, the promise of microcomputer applications, and greater competi-
tion among systems. The earlier management prospect of having to replicate
systems developed at one institution in another was largely replaced by the

capability to share hardware, software, and data bases. With the availability of
choices and advances in the technology, it was possible to differentiate those
library applications best handled cooperatively with large data bases, such as

cataloging, from those high-transaction-volume, specifically local applications,
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such as circulation, which could be handled in-house by stand-alone systems.
As a result, libraries of all types and sizes that were unable to invest the hor-

rendous financial and human resources necessary to undertake system de-

velopment efforts could now utilize this new tool. For library management, the
risks were now less, there was more flexibility, there were choices, there was

an ever-growing community of libraries utilizing similar or the same systems,
the mystique surrounding computer systems was reduced, and the general ac-
ceptance of the capabilities of automation was increasing throughout the ranks
of the profession. Accordingly, and in line with other pressures, the challenges
involved in the management of automated systems shifted from development to
implementation, integration, and greater staff involvement.
• Technical Knowledge. The developments in automated library applications

have become such that the technical knowledge required for intelligent deci-
sion making is well within the capabilities of virtually every library manager.
Rather than having to rely solely on outside experts, we have in libraries of all
sizes and types a growing number of managers and staff able and willing to

specify needs, evaluate alternatives, and make decisions. As a result, in many
libraries there has been a shift of responsibility for system definition and im-

plementation from a systems department or outside experts to those line mana-

gers ultimately responsible for the integration and operation of the new system.
Larger libraries engaged in local system development still often utilize systems
departments of experts, but the clear and welcome pattern of greater involve-
ment for the line manager and staff seems to be an established one.

Except for a certain level of expertise and understanding required to evaluate
computer capabilities specifically, the management planning and decision-
making processes involving automation have proven to be identical to those

necessary for other change factors requiring rational decisions—the accountabil-
ity for managing the change so that it matches the needs, priorities, and goals
of the organization is the same and clearly resides ultimately with the library
administrator.
• Decision-making Process. The successful introduction of any change in-

volves the development of a consistent, logical process and framework for short-
and long-term planning and decision making. The essential first step in this

process is the preparation of a clear statement of goals, objectives, and
priorities for the organization as a whole, including specific goals and expecta-
tions for the area to be impacted by the change. This plan should be formu-
lated only after (1) wide consultation in the internal environment; (2) wide con-

sulfation in, and education of, the external environment; (3) a thorough analysis
of the current environment, including bottlenecks, constraints, limitations, and
inadequacies; (4) a clear understanding of current resource allocation decisions
and current costs; and (5) a carefully prepared statement of the anticipated im-

pact of automation on the organization.
Based on the analysis, it is possible for library administration to identify ap-

propriate steps and choices. Assuming the decision is to apply new technology,
the next step is to prepare a comprehensive statement of requirements, expec-
tations, and priorities for the automated application, conducted with an air of

imagination and creativity so as to fully utilize the automated capabilities, with
an air of questioning tradition-bound procedures, and with a goal to supply
capabilities for the library and its users impossible in the manual system.
The third step in the management process is the evaluation of all available
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systems against the stated criteria. Once the choice is made, the organization
must construct a detailed implementation plan, a timetable for implementation,
and a statement of formal organizational structure in which to make fullest use
of the factors of change. Meaningful staff input to the process is essential, as are

truly effective training programs and a two-way communication environment.
Finally, this whole management decision-making process must take the whole
organization into account, not just the segment of the organization involved in
the change.
Unfortunately, examples of management failures to follow this logical process

persisted in the 1970s. One of the most important steps—to define an ongoing,
efficient mechanism for feedback, evaluation, and improvement—is one of the
most neglected. So often, the tendency is to think that the system of today will
remain unchanged over time, yet we know that technology and our utilization
of it will certainly evolve and change. For this evolution to be effectively
guided, it is essential to monitor the system, provide a feedback channel, eval-
uate the system's performance against changing requirements, and factor im-
provements into the ongoing system.
• Buy or Make. The decision to make or to buy an automated system is still

a very real one for libraries. The management process to build, or have built, a

system is similar to buying into a network or a turnkey system, but additional
specifications must be prepared for system and vendor performance, hardware,
system and user test procedures, error correction, system maintenance, im-

plementation, evaluation and future improvements, and penalties for vendor
nonperformance.
• Competitive Bidding. Many library managers face the requirement for

competitive bidding in the choice of systems. Where it is desirable or manda-
tory, the preparation of a request for proposal (RFP) or request for quotation
(RFQ) is an important management responsibility. Since these requests coristi-
tute specifications for what is needed, their preparation requires extreme care

in order to ensure that all requirements are fully and unambiguously stated,
according to the statement of the organization's plan, goals, and analysis of
needs. In both substance and process, management has to evaluate the bids so

as to comply with legal requirements. The evaluation process consists of a

number of steps, starting with the determination of each bidder s qualifications,
the extent of the bidder's compliance with the request, an analysis of costs, and
the applicability of the suggested system design or configuration to the existing
organization and staff. While a numerical scoring process to evaluate a bidder s

promises to meet requirements is a useful tool, decisions of this magnitude
cannot be decided purely on the basis of numerical scores or lowest cost. Man-
agement must factor judgment and nonquantifiable considerations of significant
issues into the decision-making process. For those libraries wishing to use a

numerical scoring system as one component of the evaluation process, there are

numerous computer programs and consulting firms available to aid the decision
maker.
• Management Techniques. The opportunity for library management to make

rational decisions based on a logical process has always been present, but dur-
ing this period there has been a proliferation of articles and conferences on how
to apply decision-making and evaluation techniques from other disciplines in

managing change in the library, including operations research, cost—benefit
analysis, management by objectives, theory X and theory Y personnel manage-
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ment, socioeconomic factors of motivation, and many others. In addition, a

number of self-analysis techniques have appeared within the last several years,
designed to provide a systematic internal review of a library's organizational
and management structure and functions. MRAP (Management Review and
Analysis Program) is an example for the large institution; less exhaustive ver-

sions and variations exist for the smaller library. 2
The challenge for management is to apply the technique that best fits the

situation; to choose a technique that fits the resources available; and to choose
the simplest technique, or a collage of techniques, that will get the job done.
Forgetting the chaotic consequences of the failure to use any recognized man-

agement techniques for planning, we have many examples of the other ex-

treme, namely 'overkill. The national network could probably be funded if we
had a dollar for every elaborate study, every committee report, or every pound
of statistical data compiled as an aid to a management decision that went un-
used or provided no real assistance in the process. Almost as much care is re-

quired in the choice and process of analysis and evaluation as in the decision
itself. Occasionally, half a day of intelligent, directed analysis is a perfect substi-
tute for five or six day's work, if the manager knows what he or she wants and
needs and takes the time to define it. Library managers must make some fun-
damental decisions about the allocation of their time. It is not sufficient to

manage for the status quo or the short-term future. Yet, we all know that these
concerns can fully occupy every waking hour. What is required is a decision to

allocate time for the long-range planning that is essential in order to influence
the process of change and not merely react to it.
• Communication and Staff Involvement. The introduction of change, to be

effective, requires a management dedication to (1) involve the staff in the de-
finition of requirements and the implementation of the system and (2) provide
training so that they fully understand the system, its role in the mission of the
library, and their role in making it run. Experience and common sense indicate
that a properly trained and motivated staff can provide imaginative and
dynamic ideas for change and the utilization of new resources that rival those of
most outside experts. Staff members today are looking for job satisfaction and a

share in the objectives of the organization, based on mutual trust and con-

fidence with library management. It is management's responsibility to provide
opportunities in which this kind of staff participation and involvement can grow
and flourish.
• Impact of Automation. The utilization and impact of automation has varied

significantly among libraries. Some have increased staff, some have decreased
staff, some have stayed the same; some have realized the goal of processing
more material with the same staffing level, some have not. The difference is

dependent on a number of factors, including conditions before automation;
staffing levels before automation; the attitudes, interests, and philosophy of li-

brary management; and the extent to which the staff has been prepared or

encouraged to deal positively with the change.
A major technological reason behind these differences has been the flexibility

of the automated systems. Almost without exception, automated systems and
networks have allowed each participating library utmost flexibility in the use of
the system, allowing a library to perpetuate local idiosyncrasies and procedures
if it wishes. Given this degree of flexibility, it has been utterly possible to use
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the automated system as inefficiently and ineffectively and with as little knowl-
edge of what is going on as with the manual system.
In summary, in contrast to the earlier period of development involving a

small number of libraries, during the seventies there has been a widespread
application of computer systems in libraries of all types and sizes, thanks to ad-
vances in on-line technology, communications, and networking. As a result, the
emphasis for management has shifted from entrepreneurship and systems de-
velopment, design and experimentation, to system specification and choice,
implementation, functional integration, measurement and evaluation, and
greater interlibrary cooperation and sharing.
The new technology has created a challenge for management that has taxed

planning and decision-making skills; however, the technology has not produced
a revolution either in the way libraries go about their business or, to much of
an extent, in the ways in which patrons are served. We have not simplified the
procedures for or interaction with the bibliographic apparatus; instead, the au-

tomated systems are as complex as our previous manual systems. In general,
staff savings have not been realized as a result of automation, nor have libraries
really tested the hypothesis that the same staff could process more materials
due to automation, since the era of unprecedented growth came to an end as

the operational phase began. The rule rather than the exception is still to view
automated capabilities as one-to-one replacements for manual systems—as an

opportunity not only to perpetuate local variations but frequently to consider
more of them, given the speed and apparent ease afforded by the computer. By
specifying multiple, exhaustive MARC formats and applying them to retrospec-
tive as well as current records, we have failed to examine cost as a function of
benefit for the retrieval of library materials. Years ago when systems were first
designed, we failed to ask whether the abundance of data we specified was re-

quired and whether we could afford it. Rather than using the computer tool to
create new ways of doing things, we applied it to our historical practices with
little creativity. It is still too early to tell what price we have paid for those
decisions.

As we find more functions in the library that can be efficiently and effectively
automated, including some front-line services to patrons, our challenge is to in-

tegrate these parts creatively into one compatible whole which is greater than
the sum of the parts. As a group, however, I maintain that we have rested too

comfortably on past accomplishments; we have had insufficient influence on

network managers or designers concerning the priorities or schedules of future
developments; and we have been so happy to see the successful application of
on-line networking to the cataloging function, for example, that we have failed
to plan sufficiently for (1) other applications, such as acquisitions or book fund

accounting, (2) bibliographic control of collections other than monographs and
serials, (3) the ripple effects coming from our current systems, (4) future
technological developments, (5) the integration of applications, or (6) the poten-
tial impact of these developments on the role of the library in a changing soci-

ety.

THE INTEGRATIVE PHASE—CHALLENGES FOR THE FUTURE

It is reasonable to assume that technological advancements and pressures for
sound management and accountability from the changing economic and social



322 Journal of Library Automation Vol. 11/4 December 1978

scene will continue, and may well affect more aspects of our business or raise

more questions of our relevancy in society than developments to date. In all

probability, the changing situation will put the traditional library into greater
competition for resources and with other segments of the economy for the con-

trol and delivery of information. For the future, library administrators will have
to deal with the ripple effects arising as a result of current systems, networks,
and national planning, and plan for the future with full recognition of past ac-
complishments and failures. The limited growth expectations for book, mate-

rials, and building project budgets, plus developments in national network
planning, will result in greater reliance on information about holdings of other
libraries as recorded in the bibliographic data bases available on-line through-
out the country. The opportunity for more systematic acquisitions decisions
based on knowledge of other collections, and the multilateral agreements for

cooperation and resource sharing that will follow, will have an impact on inter-
nal procedures and priorities. A major impact involves the collection develop-
ment function, where decisions must be made about in-house holdings versus

materials of potentially lesser use that can be gotten through a cooperative ar-

rangement. In turn, this instant access capability will affect (1) patron service

goals, (2) views on ever-expanding collections and collection-development
policies, (3) views on centralized, shared storage facilities for lesser-used mate-

rials, and (4) space needs and plans for new library buildings.
These effects will result in an impact on our interlibrary loan functions,

which will have to accommodate the increased traffic of both borrowing and
lending transactions. The load-leveling effect of multiple locations shown in bib-
liographic data bases may offset the burden currently borne by a few large col-
lections, but the extent of that impact is not yet known. In all probability, cur-
rent interlibrary loan staffing patterns will not be sufficient to handle the in-
creased volume likely to build as on-line systems are used in collection de-
velopment and acquisitions decisions. This will necessitate a shift of resources
to the interlibrary loan function, since speed and accuracy will be required to
make the system of resource sharing work.
Another major ripple effect is the strain on large collections heavily used by

other libraries, where the priorities of handling local needs must be juggled
with the needs of other libraries wishing to borrow books. When these prob-
lems are solved, libraries will still be faced with improving both the communi-
cation of interlibrary loan requests and the physical transportation of the mate-
rials. Unless we can deliver the material in a timely fashion, the speed of access
to location information in on-line systems is for naught.
An inevitable outcome of the efforts to date is the replacement of the three-

by-five-inch card catalog in the local library with an on-line catalog, either cen-
trally maintained on shared equipment or maintained locally on a stand-alone
system. Unless we are fooled into accepting merely a machine equivalent of our
unwieldy, increasingly difficult current card files, the on-line catalog with its

multiple access points and capabilities for Boolean search operators will revo-
lutionize the use of the catalog as a bibliographic tool, our reference service,
and our interaction with the patron. As we try to learn from the past, it is dis-
tressing to note that the on-line catalog (frequently viewed as a one-to-one re-

placement of the manual file but utilizing a different medium) is more often
heralded as a way to reduce filing costs in the manual card files than as a re-
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freshing, dynamic new tool for access to the collections, with the potential of
being integrated with other capabilities to form a total library system.
Challenging questions of resource allocation remain. Capital and operating

costs of automation must be offset by staff savings, budget increase, realloca-
tions from other areas in the budget, a charge for services, or a combination of
these. For example, if libraries are to support the costs of patron access to on-

line catalogs once the card catalog is closed, there must be a shift in resource

allocation from manual filing and maintenance to the costs of building, main-

taining, and operating the on-line catalog. If the shift does not result in savings,
libraries will have to face reallocations from other parts of the budget, charge
fees, or argue for a budget increase. The fee-for-service controversy already
sparked by the issue of charging for computer literature searching may well be
just the beginning as we face the on-line catalog, full text retrieval capabilities
on demand through a computer system, and additional capabilities that may
come about in the future.
With enhancements in on-line systems and the emergence of vendor-

supplied systems, we can look forward to significant changes in our way of ac-
quiring material. Some libraries are already electronically ordering material
from vendors and there is no reason to believe that this capability will escape
general library use. Advances in direct communication with the vendor, plus
the on-line catalog with authority control and electronic interlibrary loan
switching and accounting and an interface with circulation systems, will have a

substantial impact on library operations. As these developments unfold, it is es-

sential that library management plan for a true integration of automated
capabilities across functions, ask hard questions about the long-term cost-

benefit tradeoff of decisions, question historical sacred cows, establish effec-
tive communication links with staff, and take a more aggressive role in shaping
capabilities, schedules, and priorities in future network and national planning
developments.
In summary, we have assumed that libraries are a societal good beyond ques-

tion and have immersed ourselves in detailed questions of bibliographic access

and control without regard to possible shifting trends and priorities in society.
In an era of tax revolution (as witnessed in California by the passage of the Jar-
vis proposition), libraries cannot assume automatic public support. Library ad-
ministration must assume an outspoken and dynamic leadership role in the
definition and development of future capabilities utilizing the computer and
must do so with imagination, questioning, and real attention to priorities. Man-

agement must provide direction in selling funders and taxpayers on the role of
libraries in the society and the importance of the new technology in this task.
And most importantly, we must understand the real requirements of the
user—one of our most critical reasons for existence.
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An Update on Micrographics

Carl M. SPAULDING: Council on Library Resources, Inc., Washing-
ton, D.C.

Micrographic developments as they relate to library automation systems are re-

viewed. Included in the discussion are relevant publications, applications,
hardware, software, and films. Some observations are made on the competitive
market situation characterizing the industry.

INTRODUCTION

The remarks which follow are neither a state-of-the-art report on COM and
its library applications nor a tutorial on the subject. The former is more than

adequately done in a report referred to below, and the latter would be inap-
propriate for this journal. Instead, this article capsules a list of recent happen-
ings in the micrographics field that have significance for library automation and
systems people. In other words, it constitutes an annual review statement, or

update.
THE LITERATURE

Some publications merit comment, two from the same pen, that of Dr.
William Saffady of the School of Library and Information Science at SUNY Al-
bany. The first of his works, Computer Output Microfilm: Its Library Applica-
tions, has just come off the press with the American Library Association im-

print, having been researched and written under a Council on Library Re-
sources grant. It is a thorough and excellent up-to-the-minute report. Chapter
headings include "COM Hardware and Software," "COM as a COMputer Out-
put Alternative," "COM Systems Design," and "Links to Other Systems." In
addition there are several highly useful appendixes and a glossary, the latter
being effectively positioned immediately following the table of contents. The
illustrations are models of clarity.
Saffady's other new book, Micrographics, a text developed for his own

classes, is, despite some imperfect details, the best work of its type to come to

my attention.
The Winter 1978 issue of Micrographics Equipment Review is devoted to

Paul Napier's evaluations of the two motorized roll film readers developed spe-
cifically for library catalogs. This is must reading for anyone considering a COM
catalog; the author discusses a good bit more than the mechanical characteris-
tics and features of reading machines (or "terminals," as the manufacturers are

wont to call them).
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COM CATALOG READERS

With regard to the two specialized reading machines mentioned above, it is
worth noting that they are functionally quite similar although mechanically
quite different. While the mechanical differences are important to potential
purchasers, the fact that both machines lay out a catalog as one continuous
string of entries means that searching is sequential and, therefore, involves a

maximum of winding film back and forth. In addition to the time this approach
takes, it also imposes serious equipment design problems, particularly for large
catalogs. Equipment design problems are usually reflected as extra cost and/or
as decreased reliability in the final product. Therefore, it is worthwhile to think
about other ways of formatting the catalog on film and thus changing the
machine functions.
One alternative formatting for which hardware has recently been im-

plemented is that of a scroll of film 105 millimeters wide and up to 200 feet
long; i.e., a very long microfiche. This allows a searcher to move a relatively
short distance along the length of the film until internal indexing indicates that
the proper column has been reached. At this point the searcher moves the film
sideways while searching the column for the desired entry. The reading
machine referred to here is the Bell & Howell SR 1632. It was developed for
an automobile parts catalog application and is about to undergo large-scale field
testing by General Motors. The 42X lens allows the SR 1632 to accommodate
film of up to 48:1 reduction, which reduces the amount of sequential searching
by a factor of approximately fifteen and at the same time greatly increases the
length of catalog that can be stored in a single machine. The SR 1632 also in-

corporates a large (thirteen-by-twenty-inch) screen and an automated search
mechanism controlled by an alphanumeric keyboard and hardwired for specific
applications. The fly in the ointment is, as might be expected, price. Currently
the device is available for about $2,800 in unit quantities. Nonetheless, the
basic design is simple enough that it, or functionally similar machines, could be
available at appreciably lower prices in time. One such similar machine is
known to be well along in development.
OTHER NEW READING MACHINES

A COM microfiche reader worthy of comment is the improved Realist Val-
iant FP-14 with an opaque screen which can be set to four different positions,
thereby adjusting for a variety of ambient light conditions. This reader also has
a tinted, transparent shield in front of the fourteen-by-eleven-inch screen to

reduce dust accumulation, and is available with either single lens mount or

dual lens slide. Other features of the FP-14 are a floating lens system, self-

opening fiche carrier, convection cooling, three levels of illumination, and
lenses of 24 X, 42 x, and 48 X.
Xerox has finally brought out a successor to the microprinter in the form of a

self-contained microfiche reader/printer, the model 740. Almost everything
about the 740 is an improvement over the microprinter; the price (about
$3,700), image quality, and ease of use all are admirable advances which Xerox
has owed its customers for a long time. The 740 can be delivered with either

positive-to-positive or negative-to-positive polarity, but cannot be switched be-
tween the two after delivery.
A reader/printer that can be switched from one polarity to the other by the
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push of a button is the exceptional new Minolta RP 405, which not only is a

machine of unusually high quality but also is one having a large number of
standard features and optional components. Standard features include a multi-

pie copy switch for one to twenty copies, roll-fed paper supply in two widths,
variable-length paper cutting, fully rotatable image, drop-in lens mount, and
variable contrast control. Important among the optional features are inter-

changeable platens for fiche (one- and two-fiche models), roll film (manual or
motorized) and motorized cartridge models, and fifteen different lenses from
8x to 45 X. The truly remarkable thing about this machine is that everything
about it works well, the interchangeable platen arrangement included. The
tonal quality is good even immediately after switching polarity. Typical configu-
rations cost from $2,500 to $3,500. The RP 405's only significant shortcoming is
that it uses coated paper. Users of the RP 405 have experienced some difficulty
with compatibility of paper and toner.

OTHER MICROGRAPHIC EQUIPMENT
A few years back there was a rash of incidents in which card catalogs were

vandalized or otherwise damaged. Consequently a number of library catalogs
were microfilmed for security purposes. In most instances filming was, for eco-
nomic reasons, done with a flow camera, a procedure of dubious merit because
the film images were often relatively poor, especially for typical catalogs of vari-
able graphic quality. Also card images are often skewed relative to the film,
making automatic cutting of copyflo copies impossible when it is desired to re-

produce the cards after a disaster. Until quite recently the alternative to the
flow camera was the planetary camera, but it is a very slow and expensive way
to film a catalog because it requires manual placement and pick-up of cards.
Several years ago University Microfilms, Inc. (UMI) announced a special

camera, the Cardcam, which provides a good compromise between the speed
of the flow camera and the image quality of the planetary camera. Enough time
has now passed to be able to say that the Cardcam works reasonably well. Sev-
eral large catalogs have been filmed at acceptable cost and with acceptable re-

suits. UMI now has a second-generation Cardcam which features improvements
over the original model. UMI also offers reformatting service by means of a

composing/reducing camera which converts the roll film output of the Cardcam
to other reduction ratios on roll film or fiche. This new system may be useful to
libraries planning to put their prospective catalogs on COM film and needing a

means of dealing with the portion which is not in machine-readable form. (The
composing/reducing camera can output film at ratios equivalent to COM ratios.)
At this year's National Micrographics Association conference, Planning Re-

search Corporation (PRC) exhibited a piece of hardware that many have been
waiting to see but few to buy, at least for the present. The Telefiche System
converts roll film and microfiche to digital information, transmits it to a distant
site, and reproduces it on a CRT terminal and/or printer (plotter). Two printers
are available; one will reproduce a frame in ten seconds, the other in about
thirty seconds. A faster version of the first of these is undergoing reliability
testing. While the Telefiche System has much promise, it is very expensive, a

typical configuration for two-way transmission priced well in excess of $100,000.
An interesting development in COM recorders is the offering by Bell &

Howell of a 72 x reduction ratio as an option on its equipment. Two other ven-
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dors offer 72x output and one of them has experimented with 96x. The mean-

ing of 72 X reduction is not simply that it saves dollars by packing more than
twice as much information on a fiche as a 48 X reduction; more important is the
lessened requirement for loading and unloading fiche from a reading machine.
This end is achieved with some reading machines by use of platens that hold
two fiche. Higher reduction ratios are necessarily accompanied by lower qual-
ity, particularly in the linage displayed on the reader screen. Nevertheless, it
seems likely that 72 X and even 96 X may be used a good bit in the next few
years.

MICROFICHE POPULARITY

Higher reduction ratios, two-fiche platens, and other improvements to mi-
crofiche readers are one set of factors contributing to the increasing popularity
of microfiche. Other factors are much lower reading equipment costs; the con-

venience of storing, handling, and mailing fiche; and the fact that fiche can be
quickly and relatively inexpensively duplicated at user sites. The synergy of
these characteristics is bringing about a continuing swing away from roll film for
most COM applications. One of the few exceptions to this trend is the library's
COM catalog. It is difficult to predict whether this exception will hold in the
face of the lower cost and higher reliability of fiche readers.
Not only are fiche generally becoming more and more popular, a new type of

microfiche, the "updatable" fiche, is becoming big business. The updatable
fiche is produced on a kind of film that can be exposed and developed a frame
at a time. The utility of this type of medium is for files which must be added to

over time and which are costly in terms of the storage space and equipment
they occupy in paper form. Equally important in many applications is the file

integrity which can be effected by always retaining the master fiche in the rec-

ords center and furnishing inexpensive duplicates for work copies. The military
services, being particularly concerned about file integrity and privacy for their
personnel records systems, are all going to microfiche systems and mechanized
or automated retrieval devices. The Marine Corps is utilizing a bay of large au-

tomatic fiche retrievers in conjunction with A. B. Dick/Scott System 200 updat-
able fiche and cameras. On the other hand, the navy's system uses power files
(motorized but not automated) and strip-up fiche which are updated by physi-
cally adding and removing individual frames or short strips of film. The contrac-

tor for the navy system has developed a rather expensive machine for applying
the bits of film to the plastic substrate.
As floor space and filing cabinets become more expensive, updatable fiche

are almost certain to become more popular. Bell & Howell is now in the mar-

ket with a film that not only has "add-a-frame" capability, but also is erasable a

frame at a time. Another competitor, 3M, expects soon to offer a third updat-
able medium, called ovonic film. It, too, is erasable.

THE BATTLE FOR SALES

This three-way competition shaping up between A. B. Dick/Scott, Bell &

Howell, and 3M is typical of an industry noted for its competitiveness and sec-

recy about production and sales statistics. Since no one really knows the total
annual dollar volume of the business, there is much preoccupation with es-

timating last year's volume and predicting next year s. The opportunities this
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provides for creative pronouncements was illustrated this year by the public
statements of two executives of micrographics companies. Edward T. Keating,
president of Datagraphix, the largest manufacturer of COM recorders, said rel-
ative to growth potential of COM equipment, ". . . excellent, although the rate

of growth will change." Dr. Robert W. DeGrasse, senior vice-president of
Quantor, a competitor of Datagraphix, predicted, "... a continued 25 percent
compounded growth in sales for COM recorders for the next three years . . . ."
Whatever the quibbles, it is clear that the industry continues to enjoy good
times and sizable annual dollar gains.
The reality of the gloves-off fight for the micrographics buck came home to

libraries this year when a manufacturer of COM catalog readers initiated suit

against a county government over the way in which a contract for more than
$300,000 worth of readers was decided.
Another indication of the maturing of the COM industry is the current count

of companies marketing recorders. Competition has whittled this number to six:
Eastman Kodak, 3M, Bell & Howell, Datagraphix, Information International,
and Quantor.
Although manufacturers of micrographics equipment are notably tight-lipped

about sales statistics, an enterprising publisher, Micronet, has found a way to

develop figures on a sizable chunk of the federal government's purchases of
micrographics goods and services. Micronet has published a report extracted
from General Services Administration (GSA) documents which detail all GSA
purchases of these items for the period July 1976 through December 1977. The
Micronet report shows that of GSA's COM recorder purchases, 60 percent
were from Datagraphix and only 9.2 percent were from Eastman Kodak. Even
more surprising was the revelation that $19 million of GSA's $80.7 million total
expenditures for micrographics went to a micropublisher, Information Handling
Services. It should be noted that not nearly all of the government's purchases
are made through GSA. Nonetheless, we do finally have a window on a part of
the market.
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Crystal Gazing into the Future

Allen KENT: University of Pittsburgh.

A study of the use of library materials suggests a rationale for placing greater
emphasis on an "access" philosophy of providing library service, as opposed to
a local holdings" philosophy. There is a need to explore the cost-effectiveness
of obtaining access to materials through networks. There are many configura-
tions of such networks, offering a wide variety of services. Modeling and simu-
lation are suggested as tools for computing economic break-even points for
performing library functions in alternative network environments.

Crystal gazing entails an ability to forecast. It is very, very difficult to

forecast—especially the future. It is also difficult to look into the past because
so few records have been kept, especially of those things that people prefer to
sweep under the rug—the failures. One of the failures has been of the library
in forecasting what patrons will want to use. So I will start with a case study
that will, hopefully, make this point clear.
Let me start with an observation that colleges and universities are not terri-

bly successful in preparing their students for the future. This is simply because
they do not know the future, and predict it only by extrapolating from trends.
This approach is fraught with risks, and we are currently living with the conse-

quences of this way of predicting the future. But perhaps higher education is
faced with an unsolvable problem in attempting to find a better way to predict
futures.

'The library problem'' is a derivative of the intractable, or unsolvable, prob-
lems of higher education. Libraries buy mostly for future needs. But the judg-
ments of librarians as to those future needs are no better than those of the
presidents. Let us examine why librarians have such a difficult time in guessing
what future requirements will be.
Their task is to select from the world's information store those materials that

will be useful and used. These must be selected from great quantities of mate-
rials that are available. Thus:
• There have been 30 million unique titles published since Gutenberg: how

many libraries have anything more than 5 percent of these? I guess some have
less than V2 percent.
• There are 50-100 thousand journals published worldwide: how many li-

braries subscribe to more than 10-15 percent? Some subscribe to less than V2
percent.
• About 500 thousand books will be published worldwide in 1979: how many

libraries will buy more than 10-15 percent? Some will buy less than V2 percent.
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Given this situation, it is like finding a needle in a haystack to pick the

"right materials that will be both useful and used. Since the needle is not fre-

quently found, presidents, chancellors, provosts, deans, and librarians some-

times are confronted by students and faculty who demand a better acquisitions
budget to try to relieve their frustrations.
The question that arises is whether more money for materials alone can re-

lieve these frustrations. It has been my hypothesis that the answer is "no", and
that more money may lead to the acquisition of materials that are seldom if
ever used.
And so an interest was awakened to develop measures for studying the extent

to which library materials are used and the full cost of such use. It was my

expectation that much of the material purchased for a research library is little
or never used, and that the costs entailed are beyond ordinary expectations.
My interest in such a study probably can be traced back to two episodes.
In 1939, I was fortunate in getting a job to help support myself in college—

but I was unfortunate in getting a job as a shelf-reader in the City College of
New York library. For those who have had such a job, I need not tell you how
dull and dusty a job it is—so dusty in fact that one wonders whether use (or
nonuse) of books can be measured by the thickness of dust on books.
Thirty years later, the Pitt director of libraries reported to me in the admin-

istrative hierarchy. In trying to understand the library system, I once presented
myself to "original cataloging"—I told the staff member to imagine I was a book
and asked for an explanation of how I got there and what would happen to me

from there on out. The title had been requested IVi years earlier (by a faculty
member); it was received a year later and was "in process" IV2 years, being
searched (and re-searched) every three to six months; and finally landed on the
truck for actual cataloging. No one had requested it during 2V2 years, and I
wondered aloud if anyone would know, or care, if it were quietly dropped into

the wastebasket. Then I began to wander through the stacks, wondering
whether the collection on the shelves was used, and if so, how much. I pulled
about 100 books off the shelves and found about half were never checked out.
Few people were in the open stacks most times I dropped in, and I wondered
how much in-house use there was. Since I was obliged to defend an expanding
budget, I decided to acquire some real data about use.
(By the way, the two episodes I have described almost led to my demise—

the shelf-reader episode from boredom; the administrator episode from a revo-

lution by faculty and librarians when I pushed resource sharing as a means of
coping with inflation in materials costs.)
A STUDY OF MATERIALS USE

So a study was designed to determine the extent to which library materials
are used and the full cost of such use.* The study incorporates the machine-
processible records of book and monograph usage through circulation (substan-
tially complete starting October 1968) and through in-house reading (sampled

* A Cost-Benefit Model of Some Critical Library Operations in Terms of Use of Mate-
rials, a study supported in part by a National Science Foundation, Division of Science
Information, grant (Allen Kent and others, The Pittsburgh Library Use Study [New
York: Marcel Dekker, Inc., 1979], in press).
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during a two-term period). Also sampled was the usage of journals in science
and engineering libraries.
Additions of books and monographs to the Hillman Library collections

showed similar patterns of use over the years. For example, for 1969 acquisi-
tions, 40 percent did not circulate externally in seven years. When a book does
not circulate within the first six years of ownership, the likelihood of its ever

being borrowed is less then one chance in fifty. The sampling of journal usage
similarly confirmed that use is confined to a very small portion of the journal
collection.
Two methods were followed in estimating the cost of book use: one treating

acquisitions as a fixed cost, the other treating them as a variable cost. The re-

suits suggested that costs are beyond ordinary expectations—more than $50 per
"new" book circulation on the most liberal accounting basis.
In-house use was also sampled: 74 percent of the titles used in-house had

also circulated previously. Over time, the percentage of matches between ex-

ternal circulation and in-house use can be expected to increase. External circu-
lation data over an extended time period can be utilized with a high level of
confidence to measure total book use—in terms of items used, not frequency.
A methodology has been suggested for identifying "high risk" and "low risk

in book ordering by LC class, based on average cost of book use and its
standard deviation.
From the standpoint of applicability to other libraries, the study suggests (1)

a methodology for estimating library use; (2) a methodology for estimating the
cost of book use; (3) a "risk analysis" approach to making acquisitions decisions;
and (4) a framework for future estimation of cost-effectiveness and cost-benefit
of library operations.

SOME FORECASTS

From this experience, I am ready to present my first set of forecasts for the
future:

Appropriate use of technology will enable the tracking of the consequences
of purchasing library materials—use

—which will lead to new standards for collections, replacing artificial
standards (such as the Clapp-Jordan formula) which are based on numbers
of students, faculty, program levels—which address only how many, rather
than which; in other words, a substitution of quality standards as opposed
to quantity standards

—which will lead to more careful attention to use statistics
—which will lead to attention to more sophisticated decision processes, based
on analysis of risk in purchasing (acquisition librarians will need to add
statistics to their bag of tools and tricks)

—which will lead to an access philosophy rather than a holdings philosophy.
Returning to the case study I described, one of the principal results of this

study shows that only 56-60 percent of the books and monographs added to the
collection in any one year ever circulate. Similar results are being confirmed in
a few other library environments. Further studies are needed to confirm
whether in fact these results are widespread. Although the project reported
here had essentially the total population of external patron circulations, sam-
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pling methodologies have been studied and tested; these may also prove use-

ful to other libraries.
If we assume that these results are confirmed, there are a number of impor-

tant questions and implications. The first question is: Why? The answer or an-

swers to this question are likely to influence librarianship and libraries in
dramatic ways. If, for example, it can be shown that the card catalog does not

allow reasonable access to the book collection, then new approaches to the con-

cept of the card catalog will be needed. If, for example, it can be shown that
more refined acquisition policies and procedures are needed, then more sophis-
ticated collection development techniques must be developed and tested.
Further, the study shows that for books and monographs added to the collec-

tion during a one-year period, approximately 40 percent never circulate (in
seven years), 14 percent circulate only once, 8 percent twice, 6 percent three
times, and so on. These data indicate that should a library find it fiscally attrac-

tive to acquire only those items that will be used twice or more, then 54 per-
cent would not be acquired.
It seems safe to say that there is a portion of the collection that reasonably

should be shared among several libraries. The principal questions are how to

identify those books and monographs before acquisition and how to identify the
cost-effective equilibrium points where access rather than ownership makes
sense.

The effectiveness of the card catalog as a tool for guiding potential users to

the collection must be reexamined in the light of the 56-60 percent utilization
rate of the book collection. With the closing of the card catalog in several li-
braries, including the Library of Congress, there is a major opportunity to re-

view the purposes that it serves. In addition, machine-readable catalogs permit
many new services not commonly associated with or possible with card
catalogs. For example, the removal or labeling of the catalog cards for books
moved to storage is a clumsy and costly process at best. Machine processes will
obviously facilitate these changes.
RESOURCE SHARING

So I am prepared to present my second set of forecasts for the future, relat-
ing to resource-sharing library networks.

Resource sharing denotes a mode of library operation whereby all or part of
the library functions are shared in common among several libraries. The basic
functions may be classified as acquisitions, processing, storage, and delivery of
service. There is no single system currently in operation in which all of these
functions are shared, although networks which might become "full service
(ALL functions to be shared) are coalescing in connection with several develop-
ing national systems. The dominant aspects of resource sharing to date have
been in the areas of processing and delivery of service. There have also been
significant activities in the areas of centralized storage and acquisitions. In addi-
tion, several commercial organizations offer bibliographic access, via national
computer time-sharing systems, to the journal and document literature of many
disciplines.
The data in this use study I have discussed, if confirmed in other environ-

ments, can be extremely important in making purchase and/or resource-sharing
decisions. In the purchase decision, the most critical area is not where a clear
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buy/no-buy judgment can be made. Rather, in the gray area, where there is

uncertainty, can data such as these be helpful, particularly when there is con-

sideration of the subject-area/client data which may differentiate behavior and
needs in different disciplines. It is evident that resource-sharing alternatives to

local purchases must then be explored. One of the consequences of this explo-
ration could be decisions to acquire fewer materials locally, and to depend, for
access, on resource-sharing networks. But the typical resource-sharing network
uses only a general policy statement regarding how to divide the burden of ac-
quisitions among member libraries. The acquisitions person cannot apply this
policy well when faced with a specific purchase decision in the gray area. This
uncertainty can only be relieved by specific knowledge of what resource-sharing
partners are buying and what they hold
—which will force networks to have union catalogs on-line, to permit certain
knowledge of holdings of resource-sharing partners on an item-by-item
basis, both when making acquisitions decisions and when accessing the col-
lections of others

—which will force computerized circulation systems to come on-line, so that
real time information can be transmitted as to whether an item held is in-

deed in, and if not, when it is due back
—which will feed back to the need to assess cost-effectiveness of access as

opposed to holdings
—which will raise the question as to whether it is necessary for networks to

be in full operation before such cost-effectiveness assessments can be
made.

In order to deal with this last point, it is instructive to examine the topology
and anatomy of networks.

NETWORK TOPOLOGIES

In theory, three network topologies may be distinguished: star, hierarchical,
and distributed. *

The star network entails one network member holding substantially all re-

sources, with all other members utilizing these resources. The configuration
may be diagrammed as in figure 1.
The hierarchical network entails members sharing resources locally, passing

unsatisfied needs along to the next greater resource center. The configuration is

shown in figure 2.
The distributed network (figure 3) is composed of members with equal, but

different, resources, with all members able to call directly on the resources of
all other members.
Resource-sharing networks currently in operation or in planning can be

analyzed in terms of three factors:
1. Type of network.
2. Type of source material.
3. Operations (functions) performed.

If these three factors are displayed in three dimensions (figure 4), it is possible
to depict a taxonomy in terms of specific operations performed by specific net-

*Allen Kent and Thomas J. Galvin, The Structure and Governance of Library Networks

(New York: Marcel Dekker, Inc., 1979), in press.
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One network member (A) holds all resources, with all other members (B-E) utilizing these re-

sources.

Fig. 1. Star Network Topology.

Network members (Aj, A2, A<j) share resources, with most needs satisfied before requesting ser-

vice from the next greater resource center (Bo); finally the few remaining unsatisfied requests are

referred to the "library of last resort
'

(C), which may be obliged to check other centers (B^, B3) to
locate required materials.

Fig. 2. Hierarchical Network Topology.
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another.

Fig. 3. Distributed Network Topology.

work types for given types of source materials. Thus, a star network (I) which
offers bibliographic access (3) to books and monographs (B) would be charac-
terized symbolically as 1.3. B. For example, the Research Libraries Group
would be characterized as H.3.A., since it is working toward a distributed net-
work (II) for three libraries (Yale, Columbia, New York Public-Science
Technical Division), with initial emphasis on bibliographic access (3) and on se-

rials (A). The concept of a national periodicals bank (III.7. A.) is being proposed
as an hierarchical network (III) for serials (A), with primary emphasis on deliv-
ery (7). The experimental Western Pennsylvania Buhl Network (WEBNET) is

developing as a distributed network for books and monographs, but with all
types of operations represented (II. 1-7.B.).
If one were to characterize the hundreds of resource-sharing or cooperative

activities in the nation, it is anticipated that one would find a morass of types of
networks, operations, and materials involved, most with no clear interrelation-
ships apparent, and no clear way of integrating networks which undoubtedly
will be needed for long-run cost-beneficial services.

LIBRARY AND NETWORK FUNCTIONS

The three network topologies (figures 1-3) can be "fleshed out" in terms of
input functions (performed by libraries), output functions (performed by, or for,
patrons), and internal administrative functions. Generically, these functions are

analogous for all types of materials, but may differ in the specific ways in which
they are carried out.
Each of the functions in the aforementioned categories of input, output, and

administration may be broken down into books and monographs, serials, and
nonprint media. Each categorized function and its breakdown must be consid-
ered in the context of a network as well as a local operating environment.
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Fig. 4. Three-Dimensional Characterization of Networks in Terms of Operations (Functions) and
Types of Materials.

Resource-sharing networks may perform all or part of one or more of these
functions on behalf of member libraries. The extent, cost, and efficiency of
network services are influenced by the technology available (e.g., computer,
communications) and the extent to which "critical mass," in terms of number of
transactions, has been achieved. Also influential in determining the acceptance
of networks is the governance mechanism(s) employed.
Library administrators are facing difficult decisions concerning the most cost-

effective means of satisfying the information requirements of their library pa-
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trons. These requirements of patrons are increasing in variety and complexity,
while the magnitude and variety of new information sources have increased as

well. Given budget constraints, it is becoming increasingly difficult to satisfy
the requests of patrons "in-house," so many libraries have turned to networks
in attempts to decrease costs and increase effective access for patrons. Non-

technological-based resource-sharing networks have been utilized by libraries
for a number of years. More recently, technology has been used increasingly.
Typically, both types of networks have offered services that supported one or a

few library functions, but none attempted to support every library service or

function. It is hypothesized that a networking environment can be established
that would offer every function that a library desires to perform. Whether this
is a network of networks or an entirely new national network or a regional net-
work is an open question in terms of feasibility and cost.
An eventual goal is to establish a simulation that will address the question of

which networking environment will provide the most cost-effective systems for
performing library functions; it is necessary to place the functions in a context
for purposes of eventually using a simulation for exploring cost-effectiveness
questions.*
The "economics of networking will require estimation of each member's ca-

pacity, excess capacity as determined by internal demands, likely outside de-
mands, alternatives available to each member of the network, the nature of the
"product" being supplied (e.g., delivery time), and the full costs of network
membership versus independence.
This leads to my final forecast that there will be movement toward the use of

modelling and simulation by computer to predict economic break-even points
for library functions performed in a network environment.
At this point my crystal ball becomes cloudy and I had better stop.

I

* Allen Kent, principal investigator, The Economics of Information Transfer Using Re-

source Sharing Networks—Network Functions (grant DSI 77-17635, National Science

Foundation, Program for Economics of Information, Division of Information Science and

Technology).
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Library Automation
A Bibliography, 1973-77

Martha W. WEST and Alice QUIROS: San Jose State University,
California, and Information Access Corporation, Los Altos, California;
and George GLUSHENOK: San Francisco Public Library, California.

INTRODUCTION

This is the fifth consecutive bibliography on the subject of library automation
to be published by ALA. The preceding bibliographies (in reverse chronological
order) are:
West, Martha W. "Library Automation: Bibliography 1973," in Library Au-
tomation: State of the Art II. Chicago: American Library Assn., 1975.

Billingsley, Alice. "Bibliography of Library Automation," American Libraries
3:289-312 (March 1972).

Mason, Charlene. "Bibliography of Library Automation, ALA Bulletin
63:1117-34 (Sept. 1969).

McCune, Lois C., and Salmon, Stephen E. "Bibliography on Library Auto-
mation," ALA Bulletin 61:674-75 (June 1967).

While the general focus remains constant throughout these various publica-
tions, the choice of subject classifications does reflect the change of emphases
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Automated Circulation, Patron
Satisfaction, and Collection
Evaluation in Academic Libraries-
A Circulation Analysis Formula
Over the past thirty years various for-

mulas have been developed for assessing
collection requirements and establishing
standards for entire university collections. 1

Perhaps the best known formulas used at

present are the Voigt formula and the
Clapp-Jordan formula.
The Voigt formula establishes a rate of

acquisitions for the collection based on

weighted figures for the number of poten-
tial clients and degree levels offered, 2
while the Clapp-Jordan formula attempts
to assess adequacy of a collection size
without consideration of acquisition rates. 3

Neither of these formulas considers actual
use made of the collection or the assess-

ment of specific subject areas.
With the advent of sophisticated auto-

mated circulation systems the possibilities
of delivering and correlating circulation
use statistics to specific subject areas have
been greatly augmented. 4 Several librar-
ians and information scientists have used
system-derived circulation information to
weed collections, determine supply and
demand, and order duplicate copies. For

example, Trueswell employs the last cireu-
lation date as an indicator of user re-

quirement to the problem of weeding a

collection, but does not attempt to corre-

late these figures in relation to acquisition
rates either in an entire collection or in

any specific subject area. 5 No considera-
tion is given to user categories.
Mostyn, on the other hand, discusses

supply and demand, suggesting that peri-
odic tallies be made of books in circulation
by classification number. 6 He recommends
that these figures be correlated to actual
volumes on the shelves to determine sup-
ply and demand. Unfortunately, Mostyn

concentrates his formula on public library
use, which has a highly variable popula-
tion, making such correlations difficult.
However, academic library use has been

much less variable, allowing considerable
documentation on the user characteristics.
Proceeding with the assumption that it
would be possible to somehow combine
the known, measurable patterns of
academic library use with the automated
circulation printouts, we developed a

budgetary formula that would make use of
the available data. The flexibility of the
Arizona State University Library Circula-
tion system provided needed daily data—
category of patron and LC class numbers.
Using the Golden method as a model, 7 we
were able to analyze the course offerings
in a given department, assign LC class
numbers to these courses, count the
shelflist cards in those LC categories, and
derive the actual collection holdings po-
tentially supporting a given academic pro-
gram. By correlating this information to

the known number of faculty, graduate
students, and undergraduates in a depart-
ment, as well as the circulation statistics
for the various LC classes by category of
users, we have devised a formula to assess

current utilization, as well as the average
number of volumes required per category
of user to maintain the present level of
user satisfaction.
In utilizing the formula, it is necessary

to ascertain the following by manual or
machine counts:

Let: Nj- = number of faculty in given
department

Ng = number of graduate stu-

dents in given department
majoring in subject

N
u
= number of undergraduate

students in given depart-
ment majoring in subject
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Bf = average daily number of
volumes in subject area

checked out to all faculty
Bg = average daily number of

volumes in subject area

checked out to all graduates
Bu = average daily number of

volumes in subject area

checked out to all under-
graduates

d = total holdings of circulated
volumes in designated LC

categories applicable to cur-

riculum.

In order to determine the average
number of books checked out by each fac-
ulty member, graduate student, and
undergraduate student at any given period
of time, the following ratios were em-

ployed:

A, A,
Nf

'

N
g

N
u

Total number of books checked out by
category of user is divided by the number
of users contained within that category in

any given department. Based upon these
three numbers, i.e.,

Bf B
g

B
u

Nr N NIVf LVg
the number of books from the total
number of volumes in the collection for
the three user groups can most easily be
expressed in one formula:

d

Bf B
g

B
u

— + — +

Nf N
g

N
u

In solving for xj, we have obtained a fac-
tor that when multiplied by each of the
ratios will divide the total number of cir-

culating titles in the collection for each

category of user, i.e., the number of vol-
umes in the subject area the library needs
for each user group at current utilization
rates.

However, in order to determine the
number of monographs that must be

added to the collection upon addition of
members in any of the three groups, it is

necessary to divide xj in the same manner

as was done previously. This second factor
will be called x2 , and the expression can

be stated:

X 1
x2

= •

Bf B B
u

— + — +

Nf N
g

N
u

Since

d
x l

= '

Bf B BuJ
— + +

Nf N
g

N
u

x2 can be expressed:
d

(1L + _fl + iA'
V Nf n

z v
x2 will then give you the factor that is

needed in order to determine the number
of books that can be added to the collec-
tion upon the addition of a faculty mem-

ber, a graduate student, or an undergrad-
uate student. The expression for each of
these is given as follows:

(Bf)
x2

= Tf (total number of vol-

(Nf) umes to be added for an

additional faculty member)

(Bg)
x2

= Tg (total number of vol-
(Ng) umes to be added for an

additional graduate stu-

dent)

(BJ
x2

= Tu (total number of vol-
(Nu) umes to be added for an

additional undergraduate
student)

Added volumes include new titles and

multiple copies of heavily used mono-

graphs.
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To give an example, using the ASU Mi-

crobiology Department:
d

(SJ- + A +
K

\ Nf
2506

/ 98 73 106

(v 27

2506

269

(9.8 + 3.0 + .45)2

2506

(13.25)2

2506

175.56

14.3

Nf =10 B
g
= 73

N
g
=27 B

u
= 106

N
u

= 269 d = 2506

By = 98

The data obtained from the above for-
mula can be utilized in any number of
ways, effectively correlating the number of
volumes in any given field to current

levels of user satisfaction. Some of these
uses include measuring requirements for
additional copies or titles based on in-
creased faculty, graduate, and undergrad-
uate enrollment, and identifying categories
possibly in need of maintenance.

Increase in Faculty
For each additional faculty member the

library should acquire additional mono-
graphs in the designated areas to maintain
the same level of service. For example,
consider the following situation.

1. The microbiology faculty had
checked out an average of 9.8 books
in a designated period of time.

2. The above users were satisfied with
the monograph collection during this
time span.

3. A new faculty member was hired in
the department.

One would then calculate X£ using the
Bell-Power formula and multiply it by 9.8.
This number will then give you the
number of monographs that should be

purchased to continue user satisfaction at

the same level it was before the new fac-
ulty member was hired. Example:

= 140.14
= number of monographs to

be purchased to continue

present user satisfaction
levels.

Increase in Enrollment

The following derivations can be used to

calculate the need for additional volumes
to offset increases in graduate and under-
graduate students, respectively, in a de-

partment:

= 12 ( ~t )
T
"

=

Increased Levels of Use

As the level of use increases with each
category of user, X£ will increase. For

example, as Bj/Nj- increases from 9.8 to

12.6, the number of copies and/or titles
required to satisfy the user group would
have to increase by x% (12.6). This figure
can then be used to justify an increase in

funds by the department in the library.

Identifying User Satisfaction

From the foregoing, it should become
evident that user satisfaction is an impor-
tant criterion in employing the formula. If
user satisfaction cannot be quantified, then
one could argue the credibility of the for-
mula.
The Association of Research Libraries

Office of University Library Management
Studies has developed an importance/
success survey which can be used to assess
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user satisfaction. 8 The questionnaire con-

sists of a listing of library materials. The
user is asked to rate each one as to its im-

portance in the library and the success the
library has had in the acquiring of the ma-

terial. For example:
I S

/—/—/—/
HANDBOOKS: Min 1 2 3 4 5 Max

In this case, the user felt that the impor-
tance of handbooks was 2 and the success

of the library in obtaining the material was
3. By subtracting the importance number
from the success number, a degree of sue-
cess can be obtained; in this case a +1.

Therefore, user satisfaction is near maxi-
mum. This information can then be used
for any type of library material, including
monographs. It is important to realize that
the degree of success should be $0 for the
Bell-Power formula to have any validity;
that is, user satisfaction would have been
achieved and the circulation figures would
reflect that satisfaction.
If use of material begins to drop off in

the yearly assessment, it may be that the
collection is becoming dated and user

satisfaction is decreasing. By administering
the importance/success survey annually,
the library can maintain guidelines for

fluctuating levels of user satisfaction.
As with any other statistical tool, the

Bell-Power formula should be a usable
guideline for assessment of present and fu-
ture user patterns, for determining collec-
tion and research support, and as a budget
aid in analyzing enrollment growth statis-
tics. The formula can be used with any re-

trievable user category and any retrievable
LC class, depending upon the sophistica-
tion and flexibility of the circulation

system.—Colleen J. Power and George H.

Bell, Arizona State University.
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LC and BALLOTS Build
a MARC Tag Data Base

Introduction

In an effort to encourage uniform usage
of MARC (MAchine-Readable Cataloging)
tags in the various bibliographic formats,
the Library of Congress and the BAL-
LOTS Center of Stanford University are

jointly building an on-line data base de-
scribing the U.S. MARC data elements,
i.e., content designators (tags, indicators,
and subfield codes) used in the LC MARC
records. The data base represents an ex-

pansion of the BALLOTS Data Elements

Dictionary maintained by BALLOTS in

machine-readable, text-editing form. The
data base is being built under Stanford

University's generalized data base man-

agement system, SPIRES, a system which
not only provides the facilities to create a

file definition, keeps track of the records,
and builds the indexes, but also allows the
data to be updated. This data base is ac-

cessible through many flexible indexes,
which facilitates both general searches and
those based on incomplete information.

Why the Data Base Was Created

The data base is the product of recent
activities of both organizations. Dis-

cussions between the two indicated that
both were interested in building such a

data base and that a cooperative effort
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could prove beneficial to the library com-

munity.
LC had been investigating methods for

managing format specifications and for

producing documentation. The data base
will be a tool for maintaining the speci-
fications for the U.S. MARC books, films,
manuscripts, maps, music, and serials
formats. From this unified collection of in-
formation, a variety of publications can be

produced; LC is reviewing the choices
that using the data base makes possible.
Other uses, such as a data dictionary from
which data structures for LC computer
programs can be derived, are also under
consideration.
At the same time, the BALLOTS Cen-

ter had been developing the preliminary
version of the data elements data base as

preparation for its extensive system up-
grade, a project known as the Network
File System, which will support all MARC
formats. The data elements data base will
also contribute to the expansion of the
kinds of information accessible on-line
through the BALLOTS network.

Nature of the Problem

Using MARC tags can be quite com-

plex. One problem is the number of tags
defined by U.S. MARC: 158 unique tags
are defined for the six bibliographic for-
mats. Eight are defined different ways in
different formats; thirty-seven are common

to all formats. Table 1 indicates the dis-
tribution of the tags in the various formats.
Beyond the large number of tags that

can occur in the six formats, the complex-
ity of information about each tag also pre-
sents a problem. Specifically, tags identify
fields, which may in turn contain subfield
codes, identifying elements of a field, and
indicators, giving additional information

about the data in a field. Some subfields
may be defined for some formats but not
for others, or_.thg definitions of the su.b-
fields may vary from format to format. In

addition, the basic~rJefiriTtIons "of atl the
tags and the descriptive information per-
taining to their usage are not available in

one document. This information must be
drawn from the individual format docu-
ments, their addenda, and the editing
guides or data preparation manuals de-

signed to assist users of specific formats.

(Another document, the Composite MARC

Format, summarizes many tag, subfield,
and indicator names, values, and usages,
but does not supplement information
contained in the formats and their adden-
da.)
The complexity and fragmentation of

these data, then, became an information

management problem. Because a data base

management system like SPIRES is de-
signed to manipulate and organize com-

plex data, it is a suitable approach to man-

aging the U.S. MARC format speci-
fications.
Using the data base allows data to be

selected and organized to meet various
user documentation needs. For example,
all the U.S. MARC tag information can be

published as one document, or the tag in-

formation related to just one record format
can be published. In addition, the data in

the records can be presented on-line or

printed as output in a variety of ways
(e.g., ordered by tag number or by tag
name), depending on the purpose for
which the data are to be used.

Contents of the Data Base

The data base is currently composed of
information publicly available in various
documents published by LC: basic data

Table 1. Tags in the U.S. MARC Formats as ofJune 1978

Number of Tags Number of Tags
Defined for Unique to This

MARC Format Format Format

Books 76 3
Films 72 12
Manuscripts 63 8
Maps 67 5
Music 76 9
Serials 108 45
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from the Composite MARC Format and
descriptive data from the specific format
documents. The data base contains all the
data elements used on MARC tapes today
as well as those used on past tapes. Al-
though the fields were originally designed
to be as compatible as possible, the de-
tails, such as the examples, were not in-
tended to be printed side by side. Thus,
LC is editing the information for descrip-
tions that are absent, conflicts in descrip-
tions or examples, and descriptions that
are nearly the same, yet not identical. In

addition, LC will add information on in-
dicator and fixed-field values, repeatability
of data elements, and comments on the
historical evolution of specific data ele-
ments.

Tag records in the data base currently
contain tag number and name, indicator
and subfield information, general and
format-specific descriptions of the tag, and
examples for specific formats. These rec-

ords can be accessed by searching indexes
based on tag name, subfield/indicator
name, or MARC format. The tag name

and subfield/indicator name indexes are

word indexes, which allow a user to locate
a tag when he or she works from incom-
plete information, or does not know the
first word in a string.
LC will be solely responsible for editing

and updating field specifications. The
RALLOTS Center will manage the data
base and will provide programming sup-
port for the editing process and for pro-
ducing tape or camera-ready copy for LC
publication systems.
The collaboration of LC and the BAL-

LOTS Center to create a single, up-to-
date file of MARC tag information will
result in improved documentation of the
bibliographic formats. The information
contained in the data base will initially be
made available to the library community
through loose-leaf publications issued by
LC and through on-line access available
from the BALLOTS Center. Other meth-
ods of issuing this information are under
consideration by LC in collaboration with
the BALLOTS Center.—Jointly submitted
by BALLOTS and LC.
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News and Announcements

Library of Congress Name Authority
Records Now in Machine-Readable Form

The Library of Congress has begun the
distribution of Library of Congress Name

Authority records for the current MARC
Distribution Service year (April 1978

through March 1979). Subscribers receive
an initial master file containing approxi-
mately 33,500 name authority records.
Supplementary quarterly transaction files

containing approximately 20,000 records
each will be distributed during the first

year of this service.
As the volume of name authorities input

into machine-readable form increases, it is
anticipated that distribution will be made
more frequently. Subscribers will receive
a copy of Authorities: A MARC Format
and other technical specifications. This
format has been designed so that all kinds
of authorities can be defined within its
structure.

The name authority records distributed
on the noncumulative quarterly tapes will
consist of new headings established during
the quarter as well as any corrections
made to machine-readable authority rec-

ords during the quarter.
An updated master file will be made

available once each year so that subscrib-
ers starting after the first year will need
only to purchase the current master file
and a current subscription to the quarterly
noncumulative tapes.
Test tapes for name authorities are

available for purchase. Records on the test

tape have been selected to simulate the
different records available through the
service (that is, new records, deleted rec-

ords, and partial correction records) so

that users will be able to test their main-
tenance programs.
All tapes are available in seven-track,

556 cpi or nine-track, 800 cpi or 1600 cpi.
Current prices for name authority services
are: test tape $35; annual subscription, V. 1

(the V. 1 subscription includes initial mas-
ter file and quarterly supplements) $3,300.
Orders should be submitted to the Cus-

tomer Services Section, Cataloging Dis-

tribution Service, Library of Congress,
Washington, DC 20541.

PRECIS RIN and RIN/SIN Fiche

Starting in autumn 1977 the British Li-

brary began making copies of its PRECIS

indexing authority files regularly available
on microfiche.
These fiche relate to all PRECIS index

entries which have been created or

checked within the Bibliographic Services
Division since 1974. The entries covered
include all those which have been used
since 1974 for indexing the monographs
entered in the British National Bibliogra-
phy and now available on-line via

BLAISE. In addition to this the authority
files cover entries created for English and

foreign language books indexed by the
British Library Reference Division's De-

partment of Printed Books, also to be
available on BLAISE, and ones used in

the British Education Index. Terms used
by the British Universities Film Council
to index films are also covered.
Complete issues of the files will be pro-

duced annually; bimonthly snowballing
updates will be issued to cover entries
added within each year. Two different
types of service will be provided:
RIN Fiche—This file provides an au-

thoritative listing of individual terms used
in PRECIS index strings. For every term

listed, its RIN (reference indicator
number) is given. (This represents an ad-
dress on a machine-held disk file, which is

accessed to produce appropriate refer-
ences in any PRECIS index which is pro-
duced.) The fiche also displays semantic

relationships between the listed terms and
their broader terms, related terms, and
synonyms. Unused synonyms are also
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listed with a note as to the preferred
term.

This list of terms is not in the form of a
hierarchically structured thesaurus, but
provides an alphabetical list of terms to-

gether with auxiliary data. The file already
contains more than 40,000 terms. Institu-
tions creating PRECIS strings will be able
to use the file as their main source of in-
dexing terms. The fiche are produced at
42x reduction.
RIN/SIN Fiche—This file contains all

the information provided on the RIN
fiche, but also provides a considerable
amount of additional material.
As well as listing individual terms used

in index strings, the fiche also displays all
the complete entries produced by the
PRECIS strings. Formatted "see and
"see also" references arising from the
index entries are also included.
Each complete index entry is followed

by all the associated subject information.
Therefore, by looking up a subject in the
alphabetical list of PRECIS index entries,
a user would find some or all of the follow-
ing related material (the amount of
additional material will depend on the
publication for which the PRECIS entry
was created): SINs (subject indicator
number[S])—this number identifies the
whole subject package; Dewey Decimal
classification number; Universal Decimal
classification number; Library of Congress
classification number; Library of Congress
subject headings; geographical area codes;
PRECIS String; RINs.
This file will enable anyone who creates

PRECIS strings to find complete, ready-
made strings for an enormous variety of
subjects. It will also help anyone searching
the MARC files via BLAISE to search eas-

ily for extremely precise subjects; if a

searcher finds a string that expresses
exactly the subject he wishes to retrieve,
he can note the SIN, a seven-digit
number, and retrieve any record which
has been indexed by that PRECIS string
by entering the number alone. It also pro-
vides a useful guide to the Dewey classi-
fication for particular subjects.
This file is also produced on 42x reduc-

tion fiche with 208 frames per fiche. The
file already contains more than 90,000 dif

ferent SINs on more than 100 fiche. Prices
for non-BLAISE subscribers are £70 (an-
nual listing only) and £95 (annual listing
with bimonthly snowballing updates). VAT
should be added to these prices.

Please address orders for either of these
services to: Mrs. A. Campbell, BLAISE,
British Library Bibliographic Services Di-
vision, 7 Rathbone Street, London W1P
2AL, England; telephone: 01-636-1544.

Computer Interface Standards
to Benefit from
NBS-Industry Technical Program

Developing the technical foundation for
future federal computer interface
standards through close industry-
government cooperation is the aim of a

new program announced by the National
Bureau of Standards (NBS).
NBS has invited the computer

industry—individual companies as well as

the industry's trade and professional
associations—to sponsor research associ-
ates to work with the bureau's staff on
computer interface technology. Under the
NBS Research Associates Program, scien-
tists and engineers are sponsored by in-

dustrial, professional, trade, and other or-

ganizations to work at the bureau for spec-
ified periods on projects of mutual inter-
est.

The interface technology project will
focus on computer systems and network
architectures and interconnection tech-

niques likely to be in widespread use in

the next five to ten years. The industry/
NBS team is expected to develop the
technical basis for federal standards appli-
cable to advancing computer technology.
Likely investigation areas include: for-

mal and informal ways of describing inter-

faces and related higher-level protocols,
including description languages; alterna-
tive means for implementing interfaces so

that they can be changed readily; and

newly developed interfaces such as those
based on high-speed bit serial communica-
tion.

Companies and associations interested
in participating in this joint effort are in-

vited to write to Thomas N. Pyke, Jr.,
Chief, Computer Systems Engineering
Division, A231 Technology Building, Na-
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tional Bureau of Standards, Washington,
DC 20234.

New BALLOTS Terminal—The ZMS-90

Stanford University's BALLOTS Center
announces a new BALLOTS terminal—the
ZMS-90—manufactured by the Zentec

Corporation of Santa Clara, California.
This terminal incorporates technological
advances and supports several of BAL-
LOTS present development efforts:
• Synchronous communications, allow-
ing larger number of terminals per
line, faster data transmission rates,
and greater reliability;

• Extended character set, permitting
use of the complete MARC character
set of diacritics and special characters;

• Nonroman character sets (BALLOTS
is committed to support Cyrillic and
Hebrew character sets by late 1979);

• Program-controlled loading of new
capabilities by RAM (Read-Access
Memory), eliminating the need for
on-site hardware modification to sup-
port these capabilities; and

• Greater increased equipment and
software enhancements, including
improved remote diagnostics.

The first BALLOTS ZMS-90 terminals
when installed in February 1979 will ex-

tend BALLOTS full-face shared cataloging
service to the east coast. Currently all
shared cataloging libraries in the Midwest
or east coast use general-purpose terminals
in line-by-line communications mode, also
used by more than 100 libraries accessing
BALLOTS for bibliographic searching ser-

vice.

Anyone wishing further information
should contact the BALLOTS Center.

American Geological Institute
Awards Contract to Informatics
for Networking Study

Informatics Inc. has been awarded a

subcontract by the American Geological
Institute (AGI) for the purpose of jointly
undertaking a study funded by the Na-
tional Science Foundation (NSF) entitled
"Designing an Experimental Cooperative
Network for Sharing Information and Data
Resources in Geology.'
Emphasis of the study will be placed

not only on testing a number of technical
networking concepts but also on the or-

ganizational and economic problems that
are likely to be encountered by institu-

tions which are undertaking a cooperative
venture of this kind. Informatics Inc. In-
formation Programs Division will be re-

sponsible for the technical elements of de-
sign and testing and will prepare the final
evaluation report and technical recom-
mendations.
The study will help the NSF learn if

new information and communication de-

velopments, primarily used on a large-
scale, national level, can be applied just as

effectively for improving information and
data exchange within small, specialized re-

search communities—specifically state

geological surveys.
Five states—North Dakota, Iowa, Utah,

Minnesota, and Alabama—have volun-
teered to work with AGI and Informatics
on this study. They will provide a repre-
sentative working environment where In-
formatics and AGI can discover the eco-

nomic and organizational barriers that

might exist, and explore ways to apply
networking technologies.
The results of this study will have many

implications for the planning and de-

velopment of networks for small,
technologically oriented organizations.
Short range, the study will demonstrate
the effects of applying modern information
and communication technology to meet a

complex array of user needs.
Long range, if networking proves sue-

cessful, the study could produce consider-
able incentive for broader commercial de-
velopment of networking technology and
information products and services. In addi-
tion, the project will most assuredly ex-

pand the "information consciousness of
state geologists and make them more

aware of the information technologies that
can make research sharing possible. Be-

yond that, national interests in the areas of

energy resources and environmental im-

pacts will be served when geological in-

formation systems are improved.
Jay Lavoie, vice-president and general

manager of the Information Programs Di-

vision, has designated John Murdock as

director of the study.
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Informatics Inc., founded in 1962, is

headquartered in Los Angeles and main-
tains offices in major U.S. cities, Canada,
Europe, Japan, Hong Kong, and Brazil.
The company markets software products,
professional services, and information-
processing services. Informatics is a sub-
sidiary of the Equitable Life Assurance

Society of the United States.

BALLOTS Announces New Tape Service

Stanford University BALLOTS Center
announced a new tape service, a Catalog
Data File Tape, to its shared-cataloging
users at a user group meeting held August
11, 1978. The Catalog Data File tapes,
scheduled to be produced in mid-
November of this year, will reflect for a

shared-cataloging library all of its catalog-
ing records as they presently exist in the
BALLOTS data base. Since BALLOTS

cataloging records contain local holdings
information and local modifications, the

Catalog Data File Tape will capture a li-

brary's on-line catalog as it exists at the
moment of tape production.
It is expected that libraries will use

their Catalog Data File Tape to:
• create or update book or COM

catalogs;
• create a circulation system machine-
readable file; and

• obtain management statistics and col-
lection development information.

The first Catalog Data File Tape was

successfully produced this past July for
Stanford University's Meyer Undergradu-
ate Library to create a triannual COM
catalog available for student use for the fall
quarter. Supplements to the cumulative
catalog are provided using the BALLOTS

Monthly Tape Service, which captures all
current cataloging transactions.

Upon completion of the Network File

System, the BALLOTS Center expects to

offer the Catalog Data File Tape service
on a regularly scheduled basis to its

shared-cataloging library participants.

Network Advisory Committee

Members of the Network Advisory
Committee (NAC) presented a state-of-
the-art report at a program on Sunday,

June 25, from 10 a.m. to noon, sponsored
by the Library and Information Technol-
ogy Association (LITA) of ALA, the Na-
tional Commission on Libraries and In-
formation Science (NCLIS), and the Li-

brary of Congress. Maurice J. Freedman,
president of LITA, presided, and Roderick
G. Swartz, state librarian, Washington
State Library, served as moderator.
Alphonse F. Trezza, executive director

of NCLIS, in his introduction, gave the
background information leading to the
formation of the Network Advisory Com-
mittee. Trezza described the central role
assigned to the Library of Congress in the
NCLIS program document Toward a Na-
tional Program for Library and Informa-
tion Services: Goals for Action regarding
nationwide bibliographic support. He then
discussed the study ("The Role of the Li-

brary of Congress in the Evolving National
Network "), now in press, conducted by
Lawrence F. Buckland and William L.

Basinski, Inforonics., Inc., under contract
to the library's Network Development
Office and funded by NCLIS, which rec-

ommended the establishment of a commit-
tee of network organizations to address the

implications of networking on the organi-
zations involved.
Ronald F. Miller, executive director,

California Library Authority for Systems
and Services (CLASS), summarized the

planning paper Toward a National Library
and Information Service Network: The Li-

brary Bibliographic Component. He re-

viewed the various sections of the paper,
described the composition of the Network

Advisory Committee, both participating
members and the observers, and noted
that although initially the various individu-
als appeared to be protecting their do-
mains, these self-interests were now sub-

merged in working toward common pur-

poses.
Henriette D. Avram reviewed the ac-

complishments made by the Network Ad-

visory Committee and its several subcom-
mittees since the June edition of the plan-
ning paper. Avram discussed the work of
the Network Technical Architecture Group
and its document describing the general
requirements for a message delivery sys-
tern. This paper, approved by the Net-
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work Advisory Committee, is being used
for the preparation of a proposal to fund
the detailed requirements for the message
delivery system. Avram also discussed the
work of the Network Advisory Committee

governance subcommittee and its current

activities; the Network Development
Office glossary, which will be published
for distribution late this summer; and the
data base configuration project now under

way, with Edwin Buchinski, National Li-

brary of Canada, spending two-thirds of
his time with the Library of Congress on

this effort. She noted that a Bibliographic
Advisory Committee, chaired by Joseph
Howard, Library of Congress, had been
selected for this project and had met for
the first time during the ALA Annual Con-
ference (see the LC Information Bulletin
for July 28, p.442).
Edward E. Shaw, vice-president and

provost of Stanford University and director
of the Stanford BALLOTS System, in ad-
dressing key issues, spoke of the role and
responsibilities of the Library of Congress.
He discussed the Network Advisory
Committee's concern for technical, eco-

nomic, governance, and programmatic is-

sues, describing the technical aspects of
networking as being the easiest to deal
with but noting the importance to the
technical design and delivery of coming to

grips with the management and financial
issues. Shaw also described the composi-
tion of the NAC Steering Committee and
stated the Steering Committee respon-
sibilities, including reviewing subcommit-
tee efforts before submission to NAC, de-
termining issues for NAC review, and set-

ting the agendas for NAC meetings.
Warren J. Haas, president of the Coun-

cil on Library Resources, told the audi-
ence of council efforts to seek funds from
other foundations to work toward the de-
velopment of a nationwide library net-
work. Haas reported that the responses
from foundations had been encouraging,
that more than $2 million had been com-

mitted to date, and that an interim man-

agement committee consisting of represen-
tatives from NCLIS, CLR, and the Li-

brary of Congress would be formed to set
the plan in motion. He noted that groups
such as the Network Advisory Committee

would be called on to assist in this effort.

Questions from the floor principally
dealt with AACR 2 as the issue of major
concern to the community at this
time.—Henriette D. Avram, LC Informa-
tion Bulletin 37, no. 31.

CLR Publishes Plan for
National Periodicals Center

Libraries and individuals who use them

may someday have access to a centralized
collection of periodical literature if a plan
for a National Periodicals Center, just pub-
lished by the Council on Library Re-

sources, Inc. (CLR), is put into effect. The

272-page document, A National Peri-
odicals Center Technical Development
Plan, sets forth the goals, objectives,
structure, technical requirements, pricing
schedule, and stages of development of
such a facility.
In 1977 the National Commission on

Libraries and Information Science pro-
posed a periodicals center for the U.S. in

its Effective Access to Periodical Litera-
ture: A National Program (Washington,
D.C., 1977). That document recom-

mended that the Library of Congress as-

sume responsibility for developing, manag-
ing, and operating the center. LC asked
the council to put together a technical de-
velopment plan that could be used by the

Library of Congress or any other agency
prepared to establish a major periodicals
facility. Several foundations contributed to

the cost of preparing the plan, which was

completed in August 1978 by a CLR proj-
ect team headed by C. Lee Jones, health
sciences librarian at Columbia University.
In his foreword, CLR president Warren

J. Haas says the plan "is not a formal
pronouncement by the Council . . . but is

rather a document for consideration, to be
refined if necessary and used without
delay to help turn the aspirations long
held by librarians and users of libraries
into accomplishment."
The document discusses possible new

relationships between publishers and a na-

tional periodicals center and takes into ac-

count requirements of the 1976 copyright
law. Implementation and a possible gover-
nance structure are also explored.
Copies of A National Periodicals Center
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Technical Development Plan are available
upon request from the Library of Con-
gress, Information Office, Washington,
DC 20540.
The Council on Library Resources is a

private operating foundation. Through
grants to and contracts with other organi-
zations and individuals, CLR seeks to as-

sist in finding solutions to the problems of
libraries, particularly academic and re-

search libraries. The council was estab-
lished in 1956 by the Ford Foundation
and continues to receive support from it as
well as other foundations.

BBC News

The BBC is the most powerful news-
gathering service in the world. With more

of its own correspondents than any news-

paper or any other broadcasting organiza-
tion it has a unique coverage of world
events.
The BBC also subscribes to all the

major news agencies and can draw on the
resources of its other services including
the World Service and its Monitoring Ser-
vice, which monitors the transmissions of
hundreds of foreign broadcasting stations.
The sources of news stories are not nor-

mally given on the air but are included in
the newsreaders typescripts reproduced
on microfiche. Either the name of the cor-

respondent or the agency from which the
story came is given. Compared with any

newspaper, the presentation of the day's
events in the 6 p.m. "Radio News" shows

clearly the concise and highly disciplined
style of the BBC developed over many
years, reporting news accurately and in

detail without bias.
It is as the world's leading news service

that the BBC has gained its reputation
over the years. "BBC Radio News" could
he called "the people's news ": its influence
comes as much from its widespread popu-
larity as from its reputation for unbiased
accuracy.
The Index—A printed name and subject

index to the 6 p.m. "Radio News" is pub-
lished at the same time as the news on

microfiche—within six weeks of the end of
each quarter.
Names and subjects are combined in

one alphabetical sequence and the index

ing system is based on that used by the
BBC for its own internal indexes, de-
veloped over many years.
The quarterly paperbound issues are

stitched and punched for storage in a ring
binder or for eventual binding, but may
also be bought annually in a cloth library
binding.
Specification—The "BBC Radio 6 p.m.

News" on microfiche is offered as an an-

nual subscription, the subscription price
including the news on microfiche, four
quarterly printed indexes, and postage and
packing.
The microfiche and the printed index

are dispatched to subscribers within six
weeks of the end of each quarter.
The microfiche and index are sent to

overseas subscribers by airmail at no extra

charge.
The microfiche are 98-frame silver posi-

tive archivally permanent 105mm x

148mm microfiche designed to be read at
a magnification of 24x. Each microfiche
normally contains bulletins for two days.
The date of each bulletin is shown clearly
on the title strip of the microfiche and on

an eye-visible caption at the beginning of
each bulletin.
Prices: BBC Radio 6 p.m. News on Mi-

crofiche, annual subscription from 1 Janu-
ary 1978, News, approximately 190 mi-

crofiche issued quarterly, £195, $410;
News and Quarterly Indexes, annual sub-

scription including microfiche and four

quarterly printed indexes, £225, $475;
News, Quarterly Indexes, and Annual In-

dex, annual subscription including mi-

crofiche, four quarterly printed indexes
and the annual index (four quarterly in-

dexes in a library cloth binding), £245,
$515; Index to BBC Radio 6 p.m. News,
annual subscription from 1 January 1978,
four paperbound issues, totaling approxi-
mately 250 pages, published quarterly,
£85, $180; Annual Index (four quarterly
indexes in a library cloth binding), £85,
$180.
All these prices include post and pack-

ing (airmail to overseas subscribers).
Other BBC Services published on mi-

crofiche: British Broadcasting Corporation,
The Home Service Nine O'clock News
1939-1945 60,000 pages on 765 mi-
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crofiche, £765, $1450; British Broadcasting
Corporation, Radio: Author and title

catalogs of transmitted drama, poetry, and
features 1923-1975, 52,000 cards repro-
duced on 125 microfiche £130, $260; Tele-
vision: author and title catalogs of trans-
mitted drama and features 1936-1975 with

chronological list of transmitted plays,
18,000 cards reproduced on 44 microfiche,
840 pages reproduced on 19 microfiche,
63 microfiche £68, $135.

Updating Techniques for Microfiche Files
Described in New U.S. Datacorj)
Brochure

U.S. Dataeorp's exclusive Fiche Man-

agement System (FMS) for data base man-

agement of microfiche is described in a

new eight-page brochure from Datacorp,
the largest service company in computer
output microfilm. FMS employs a system
consisting of an original fiche file, plus
updated fiche produced as needed and a

master index that is created each time any
addition or change is made in the file. By
eliminating the need to reprocess the full
file when changes are made, FMS sub-
stantially reduces costs. The system also
makes data reference easier, reduces
costs, supplies an audit trail of all transac-
tions and permits multiple indices to be
generated that can be keyed to file data in

any way.
For a free copy, write U.S. Datacorp,

P.O. Box 3460, Portland, OR 97208, or

telephone collect (503) 225-5100.

Journal Holdings List

Boyd Childress, periodicals librarian,
has. announced the release of the Journal
Holdings List for Western Kentucky Uni-

versity Library. The list is produced on

computer output microfiche (COM) and
will bring together the holdings of the
Helm-Cravens Library, the Science Li-

brary, the Kentucky Library, and the
Educational Resources Center. Included
will be entries for the microform editions
of periodicals in series such as the Library
of American Civilization.
There are more than 6,000 entries, indi-

eating title, notes, holdings (with format
indicated for microforms), and location.
This will greatly benefit the user, as there

are a dozen locations for Western s peri-
odicals. Cross-references are used as nec-

essary.
Richard A. Jones, staff assistant to the

director for library systems, who designed
the project, stated that "The remarkable
aspect of the list is that it is contained on

one microfiche, even though there are

more than 6,000 entries." The COM is

produced on 72 X reduction ratio to match
the magnification of the library's complete
COM author-title and subject catalogs,
and will be placed with the fifty-two COM

catalog reader stations throughout the

library system. There will also be five
additional readers on the main periodicals
floor of the library. Updates can be made
monthly, quarterly, or semiannually, ac-

cording to the necessity.
In the future, the COM Journal Hold-

ings List will be developed into an auto-

mated serials management system, which
will include acquisitions, check-in, claim-
ing, and binding.
1977 NBS Publications
Catalog Now Available

Nearly 1,900 scientific and technical
papers were published last year by the
Commerce Department s National Bureau
of Standards (NBS) on subjects ranging
from A (abnormal loading of structures) to

Z (zero-shift in pressure measurement).
The entire research output, totaling

46,021 printed pages, is described and
referenced in the latest (1977) Publications
of the National Bureau of Standards
catalog. The catalog, edited by Betty L.

Burris, lists research papers, applied
mathematics series, interagency reports,
national standard reference data series,

building science series, monographs,
handbooks, special publications, federal in-
formation processing standards publica-
tions, consumer information series, volun-

tary product standards, technical notes,

patent citations of NBS inventors, and
grantee-contract reports of NBS contrac-
tors.

Sixty-four percent of the 46,021-page
total was published in the bureau's own

publication series, and the remaining 36

percent in non-NBS journals, books, and
proceedings.
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The catalog tells how each paper can be
obtained. Each is cited by title, author(s),
place of publication, abstract, and key
words. Citations for papers published in
the bureau s formal program are organized
by NBS publications series; NBS papers in
non-NBS media are listed separately by
number. A special section categorizes all
1977 papers by major primary subject
area.

Also included is information on previous
NBS catalogs and the availability of NBS
papers published in past years. Papers
published before 1977 but not listed ear-

lier are included in the 1977 catalog.
Copies of the catalog (NBS Special Pub-

lication 305, Supplement 9) can be ob-
tained by writing the Superintendent of
Documents, U.S. Government Printing
Office, Washington, DC 20402. Orders
must include the catalog's Stock Number
003-01951-8. Add 25 percent to the total
cost of $7.50 if mailing outside the U.S.

New Monthly Is Guide to Computer
and Communications Publications

Computer Business, a newsletter supply-
ing categorized reviews of more than 125

key articles from dozens of computer and
communications trade publications each
month, is now available from Contempor-
ary Communications, Inc.

The newsletter can save executives,
professionals, and librarians in these fields
many hours each month staying up to date
with their special areas of interest, said
Mike Townsend, president.

It serves especially well as a guide to

what's recently appeared in publications
the reader doesn't receive or get around to

reading," he added. "Publishers of these
trade publications also benefit from having
their key material widely publicized.
Each review contains the title of the ar-

tide, a brief abstract, the source of the ar-

tide, and a unique "Reader's Key" denot-
ing its length, orientation, and readability.
Special editorial and production tech-
niques ensure the timeliness of the con-

tent.
Annual subscriptions are $48 in North

America, $60 elsewhere; the publisher will
bill after the subscription begins. A
three-month trial subscription is $12 (pre-
paid only). Mastercharge or Visa charges
are accepted. For further information or a

free sample copy, contact Contemporary
Communications, Inc., 2909 Oregon Ct.,
Suite C-ll, Torrance, CA 90503; (213)
320-6599.

Toward a Law Network: Survey
and Evaluation Is Available

This report, prepared by Brett Butler,
of Information Access Corporation, for the
American Association of Law Libraries and
the Association of American Law Schools,
is now available. It may be ordered, at

$7.50 a copy, from Information Access

Corporation, 885 N. San Antonio Rd., Los

Altos, CA 94022.
The report recommends that the Ameri-

can Association of Law Libraries assume

sponsorship for the development of a law

library network.

Two ALAIRASD Publications Available

The Reference and Adult Services Divi-
sion of ALA has recently released two

publications concerned with computer use

in libraries. One of them, Commercial
COM Catalogs; How to Choose—When to

Buy, includes a buyer's outline of com-
mercial COM catalog issues, a survey of
current commercial COM catalog users,

and a bibliography. It is $2.50 a copy and

payment must accompany orders.
The other publication is Charging for

Computer-Based Reference Services,
edited by Peter G. Watson, the proceed-
ings of a program organized by the
Machine-Assisted Reference Section

(MARS) of RASD and held on June 19,
1977. It is an examination of the broad

philosophical and service questions raised

by fee-based systems. It is $4 a copy and

payment must accompany orders.
Order from the Reference and Adult

Services Division, American Library As-

sociation, 50 E. Huron St., Chicago, IL

60611. Make checks payable to the Ameri-

can Library Association.



IT'S THE FASTEST,
MOST ACCURATE, MOST

RELIABLE BOOK SERVICE YET.

If your library, like most, has a constant need for books "now" Book
Express is tailor made to meet that need. Here's how it works and why it's such a

remarkable service:
FASTEST: Book Express is a rush book ordering service that gives you

on-line access to Brodart's huge book file. Over 750,000 English language titles are
at your fingertips. Book Express not only reduces order preparation time, but also
transmits and confirms your orders instantly. And, if you order by 4 PM Eastern
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Introduction to Minicomputers in Federal
Libraries, by Micki Jo Young, with Frank
A. Pezzanite and J. Chris Reisinger.
Washington, D.C.: Federal Library Com-
mittee, 1978. 155p. LC: 78-1652.
This book, intended for library adminis-

trators and middle-level managers, offers
introductory material on computers and li-
brary automation. Chapter one introduces
computers, how they are organized and
how they are programmed, in a manner

much like many elementary textbooks on

computers. Chapter two reviews the his-
tory and current status of library automa-

tion, networking, and minicomputer de-
velopment. The third chapter repeats
much of the information in chapter one

while providing a general look at

minicomputer architecture, peripheral in-
formation storage devices, and manufac-
turer-supplied programming aids. Chapter
four introduces systems analysis and the
functional characteristics of different li-
brary applications: e.g., acquisitions,
cataloging, circulation, and serials.
For those already familiar with library

automation, it is recommended by the au-

thors that they skip the first four chapters
and commence with the remaining two.

Chapter five lists factors to be considered
in selecting a computer system and pro-
vides detailed comparative information on

different minicomputers. The final chapter
outlines the roles of various organizations
involved in the procurement process and
offers a brief prediction of future trends.
Two appendixes complete the work. One
is a glossary of terms and the other is a

request for proposals released by the Li-

brary of Congress.
Most of the material on computers is

general and hence applicable to all

computers—mini or otherwise. The de-
tailed information on minicomputers which
does appear in chapter five is outdated, as

the authors predicted it would be at the
time of publication. Many statements are

made and common problems enumerated,
but the lack of examples and practical
suggestions leaves the approach somewhat
superficial. The library administrator's
need for sound practical advice on the
unique strengths and pitfalls of minicom-
puter systems has not been satisfied. What
has been presented is a respectable over-

view of library automation.

Douglas F. Kunkel
Washington Library Network
Computer Services

The Electronic Library: Bibliographic
Data Bases, 1978-79, by Roger Christian.
White Plains, N.Y.: Knowledge Industry
Publications, 1978. 105p. $24.50. LC: 78-
18408. ISBN: 0-914236-15-6.
This volume is an update of the first

edition, which appeared in 1975. The for-
mat is much the same. The 1975 edition
contained 118 pages, of which 79 were

text, the remainder mainly appendixes.
The new edition has 96 pages of text, with
an added short bibliography and an index.
The book is paperbound, and the price
seems rather high.
It is surprising, considering the growth

in use of on-line bibliographic data bases
in the past three years, to note that the
second edition repeats word for word

many parts of the first edition. New in-

formation, however, is skillfully interwo-
ven where needed. An introductory sum-

mary outlines the major areas of change.
Of much interest is the drop in the direct
cost of a search from an average of about
$50 to approximately $25.
The background and development of

machine-readable bibliographic data bases
is clearly delineated and the promoting
forces are defined. A chapter on data base

producers describes a representative group
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and the confused structure of the industry.
Much new information is included in the
chapter on data base distributors, with an

update on important developments in

telecommunications and descriptions of

major distributors, changing fee struc-

tures, and successes and failures in com-

petitive ventures. The chapter on data
base users explains differences in reactions
of types of libraries and the resulting ef-
fects on staff, training, and fees. Expand-
ing usage in Canada and Europe is de-
scribed.
Controversial issues which often gener-

ate emotional outbursts (library charges for
service, government competition with pri-
vate industry) are treated objectively and
factually. The final chapter on problems,
progress, and prospects shows that prob-
lems have not decreased, but have
changed.
This book is a compilation of information

that would be useful for any beginner in
the on-line bibliographic field. It also pre-
sents an excellent overview valuable to the
practitioner or administrator.

Carolyn Brown
National Oceanic and
Atmospheric Administration

Rockville, Maryland

BOOKS RECEIVED

Computer-Output Microfilm: Its Library
Applications, by William Saffady. Chicago:
American Library Assn., 1978. 198p.
$10.50. LC: 78-18416. ISBN: 0-8389-
3217-7.
How to Start an Audiovisual Collection,

edited by Myra Nadler. Metuchen, N.J.:
Scarecrow, 1978. 165p. $7. LC: 78-1993.
ISBN: 0-8108-1124-3.
A National Periodicals Center: Technical

Development Plan. Washington, D.C.:
Council on Library Resources, 1978. 255p.
LC: 78-14692.
A New Governance for OCLC: Princi-

pies and Recommendations. Metuchen,
N.J.: Scarecrow, 1978. 104p. $8. LC: 78-
2099. ISBN: 0-8108-1146-4.

Report on the Conference on Cataloging
and Information Services for Machine-
Readable Data Files, March 28-31, 1978,
Airlie House, Warrenton, Virginia. Ar-

lington, Va.: MRDF Conference Sec-

retariat, DUALabs, 1978. 210p. $6.
Specification of User Requirements for

an Automated Library Circulation System
at the Western Australian Institute of
Technology, prepared by A. J. Rosser.
Perth: Library, WAIT, 1978. 68 leaves.



Subscriptions...the
professional way.

With costs increasing as library budgets shrink,
modern librarians are called upon to use their profes-
sional skills more than ever.

That's why Faxon's fast, accurate, flexible
subscription service makes sense for so many busy
libraries. Ordering serials through Faxon helps to
manage costs, and helps to free librarians for impor-
tant management tasks.
Write or call Faxon today for our Librarians' Guide

and Service Brochure. Find out how Faxon helps
librarians order periodicals quickly and effi-
ciently...the professional way.

Library business is our only business — since 1881.

wjf.u). rnxon compnnvjnc.
Library Magazine Subscription Agency

15 Southwest Park, Westwood, Massachusetts 02090

Tel: 800-225-7894 (toll-free) ■ 617-329-3350 (collect in Mass. and Canada only)

MARCFICHE is
. . . the least expensive and most up-to-
date source for cataloging data.
. . . nowused by eighthundredlibraries.
. . . quick, easy access to almost one

million titles, including cataloging com-

pleted last week at Library of Congress.
. . . indexed by LC Card Number, ISBN,
Title, Main Entry, and LC Call Number.
. . . cumulated totally four times a year.
. . . updated weekly via first class mail.
. . . available forfree trial from:
MARC APPLIED RESEARCH COMPANY

Post Office Box 40035, Washington, D.C. 20016

A Division of The Library Corporation



Anglo-American
Cataloguing Rules EDITION

Michael Gorman and
Paul W. Winkler,
editors

640 pages
Cloth:
ISBN 0-8389-3210-X
$15.00

Paper:
ISBN 0-8389-3211-8
$10.00

A joint publication of the
American Library Association,
the Canadian Library Association,
and the Library Association

On its first publication in
1967, Anglo-American Cata-
loguing Rules was greeted
as "the best Code we have, or
are likely to have," and was soon

adopted by libraries around the
world.
The second edition of AACR con-

solidates the achievements of the first
and builds on them to meet the chal-
lenges of development and change. In
an intensive three-year project, two
distinguished editors and an inter-
national Joint Steering Committee—on
which the national library associations
and national library services of the
United States, Canada, and the United
Kingdom were all represented—have
produced a revision that harmonizes
the two differing texts of the first edi-
tion. AACR 2 incorporates the latest

international
standards, makes pro-

vision for the whole range
of new materials and media

now in our library collections, and
takes notice of the impact of machine-
readable cataloguing and bibliographic
systems. There are adjustments to the
text and presentation that nation-wide
reviews by AACR users have shown to

be essential.
One innovation is of particular im-

portance: the rules for Description are

presented in an integrated structure
that provides a uniform basis for re-

cording not only every known category
of print and nonprint material, but
those still unknown and uninvented.
AACR 2 can be the Code to take

cataloguing into the twenty-first century.
Order your copies now!

Order Department

American LibraryAssociation
50 East Huron Street, Chicago, Illinois 60611



Journal of Library Automation Index to Volume 11 (1978) 385

AACR (See Anglo-American Cataloging
Rules)

Access methods, 223-38
Advances in Electronic Technologies,

Mathews, 299-307
ALA Resolution on Communications, 58
American National Standards Institute Z39

Committee, 56, 270-1
Anglo-American Cataloging Rules, 125-32,

192-205
ANSI (See American National Standards

Institute)
Atherton, Pauline. Librarians and Online

Services (Review), 182

Authority control, 192-205, 285-98
Automation and the Library Adminis-

trator, Montague, 313-23
Automated Circulation, Patron Satisfac-

tion, and Collection Evaluation in
Academic Libraries—A Circulation
Analysis Formula, Power, 366-9

Automated Circulation Systems (LITA
Conference), 272-3

Automated Circulation Systems or Can
Your Library Find Happiness without
a Lightpen? (Conference), 82

Automation

bibliography, 339-65
management, 192-205, 313-23

Avram, Henriette D. Network Advisory
Committee, 375-6

Avram, Henriette D. Toward a Nation-
wide Library Network, 285-97

AVS (See LITA Audio-Visual Section)

BALLOTS, 75-6, 81-2, 175, 369-71, 374
cataloging, 375
costs, 6-23

Barkalow, Pat, 278-9
Batty, David, 83
"Bell bill," 206-22
Bell, George H. (See Power)
Bibliographic Access to Full Descriptive

Cataloging with COM, Wassom,
47-53

Bibliographic control, 272
Bibliographic Retrieval Services, 82

Bibliographic searching, 223-38
Bibliographic systems, 285-98
Bibliography, 339-65
Blake, Fay M. The Effect of Jarvis-Gann

on Normal Life, 308-12
Bookstein, Abraham. Performance Test of

Hybrid Access Method, 41-6

Bourg, James W. Developing Corporate
Author Search Keys, 106-24

Brong, Gerald R. Media Programs and
Their Management Related to the In-

formation Cycle (Announcement), 273
Brown, Carolyn, 381-2
BRS (See Bibliographic Retrieval Services)
Burris, Betty L. Publications of the Na-

tional Bureau of Standards, 1977

(Announcement), 378-9
Butler, Brett. Toward a Law Network:

Survey and Evaluation (Announce-
ment), 379

Buyer's Guide to Micrographic Equip-
ment, Products and Services, 1978,
National Micrographics Association

(Announcement), 174-5

Cable television regulation, 160

Campus Document Delivery Systems to

Serve Academic Libraries,
Dougherty, 24-31

Carrollton Press, 274
Carter, Ruth C. Steps toward an On-Line

Union List, 32-40
CAS (See Chemical Abstracts Service)
Catalog
closing, 192-205
COM, 47-53
conversion, 171

Library of Congress, 76-8, 93-4
Catalog Code Revision Committee, 63-4,

262

Cataloging and Information Services for
Machine-Readable Data Files (Con-
ference), 272

Cataloging Systems, 125-32

copyright office,
133-41

costs, 6-23
record conversion, 175

CATV, 268-9
CCLN (See Council for Computerized Li-

brary Networks)
CCRA (See Consumer Communications

Reform Act)
CCRC (See Catalog Code Revision Com-

mittee)
CEEFAX, 79
Chemical Abstracts Service, 271-2
Christian, Roger. The Electronic Library:

Bibliographic Data Bases, 1978—79

(Review), 381-2
Circulation systems, 173, 366-9



386 Journal of Library Automation Index to Volume 11 (1978)

LITA institute, 82
record conversion, 172

Cl**ing the Catalog, Mathews (Editorial),
93-4

Closing the Catalog, (LITA Institute), 269
CLR (See Council on Library Resources)
CLSI, 172, 176-7
Coding theory, 97-105
Collection development, 366-9
Collection Development Analysis Using

OCLC Archival Tapes: Final Report,
Evans (Review), 279-80

COM, 326, 378
catalogs, 47-53

COMARC, 269
Commercial COM Catalogs; How to

Choose—When to Buy, ALA/RASD
(Announcement), 379

Common carrier policy, 156
Communication on Communication, A,

Mathews (Editorial), 189

Communications, 152-66, 189, 268-9
regulation, 206-22, 305

Communications Act of 1934, proposed
revision, 152-66

Communications Act of 1978, 206-22
Computer Business, Contemporary Com-

munications, Inc. (Announcement),
379

Computer Network Protocol at the Appli-
cation Level for Libraries and Other

Information Science Services, A, Lit-
tie, 239-45

Conference on Retrieval and Use of Edu-
cation Resources (Conference), 267

CONSER, 33
Consumer Communications Reform Act,

206-22
CONTU (See National Commission on

New Technological Uses of Copyrigh-
ted Works)

COPICS, 133-41

Copyright in Computer-Readable Works:
Policy Impacts of Technological
Change, National Bureau of Standards
(Announcement), 74

Copyright law, 74
Cornell University, 175
Cost analysis, 6-23
Council for Computerized Library Net-

works, 288
Council on Library Resources, 75, 296,

376-7
Crowder, R. Marshall. Libraries and the

Consumer Communications Reform
Act, 206-22

Crystal Gazing into the Future, Kent,
329-37

DataPhase Systems, 174
Decicom Systems, 173

Developing Corporate Author Search
Keys, Bourg, 106-24

DIALOG, 78, 171

Directory of Computer Based Services,
1978 ed., Telenet Communications

Corporation (Announcement), 273-4
Document delivery systems, 24-31
Dougherty, Richard M. Campus Docu-

ment Delivery Systems to Serve
Academic Libraries, 24-31

Effect of Jarvis-Gann on Normal Life,
The, Blake, 308-12

Electronic Library: Bibliographic Data

Bases, 1978-79, Christian (Review),
381-2

Electronic technology, 299-307
Elimination of Redundancy In Keyboard-

ing Bibliographic Data for
Computer-Based Information Sys-
terns, Hines, 71-3

Essays of an Information Scientist,
Garfield (Review), 84-5

Evans, Glyn T. Collection Development
Analysis Using OCLC Archival Tapes
(Review), 279-80

FCC (See Federal Communications Com-

mission)
Federal Communications Commission,

206-22, 268-9
File access, 41-6

Furlong, Elizabeth J. Index Access to On-
line Records, 223-38

Garfield, Eugene. Essays of an Informa-
tion Scientist (Review), 84-5

Glushenok, George (See West)
GODORT, 255
Goldstein, Seth. Video in Libraries: A

Status Report (Review), 278-9

Henderson, Carol C., 152-66
Hines, Theodore C. Elimination of Re-

dundancy in Keyboarding Biblio-
graphic Data for Computer-Based In-

formation Systems, 71-3



Journal of Library Automation Index to Volume 11 (1978) 387

Index Access to On-line Records: An Op-
erational View, Furlong, 223-38

Informatics, 275, 374—5
Information storage technology, 302
Innovative Uses of OCLC Records, Roth,

167

Input keyboarding, 71-3
Inside Look at the Copyright Office

Cataloging System (COPICS), An,
Pullman, 133-41

Interlibrary loan, 142-51
Introduction to Minicomputers, Young

(Review), 381
ISAD, name change, 5, 55
ISAS (See LITA Information Science and

Automation Section)

JCET (See Joint Council on Educational
Telecommunications)

Joint Council on Educational Telecom-
munications, 63

Jones, Richard A. (See Wassom)
Journal Holdings List, Western Kentucky

University Library (Announcement),
378

Kaske, Neal K., 18243
Kent, Allen. Crystal Gazing into the Fu-

ture, 329-37
Knapp, Sara D., 180
Kunkel, Douglas F., 381

Lacy, Douglas (See Bourg)
Lancaster, F. W. The Measurement and

Evaluation of Library Services (Re-
view), 18243

LC (See Library of Congress)
LC and BALLOTS Build a MARC Tag

Data Base, 369-71
Librarians and Online Services, Atherton

(Review), 182
Libraries and the Consumer Communica-

tions Reform Act, Crowder, 206-22
Library Automation: A Bibliography,

1973-11, West, 339-65
Library of Congress, 75, 76-8, 93-4,

369-71

Computer Catalog Center 79-80

Copyright Office, 133-41
Network Development Office, 168,
285-98

LIBS 100, 173, 176-7
LITA, AFIPS membership, 64
award, 58-9, 257

budget, 6243, 255-6
election, 254-5
institute fees, 56
Institute on Automated Circulation Sys-
terns, 82

Library Automation: State of the Art III
Preconference, 283

name change, 5, 55
New York/Los Angeles Cataloging Insti-
tute Proceedings, 257-8

position on copyright of software, 57
proceedings on audio-cassettes, 272-3
representation at the UNESCO/
UNIBID symposium, 56

resolution to defer AACR 2, 259-60
sponsorship of an LC Network Advisory
Committee program, 56

staffing, 256-7
LITA Ad Hoc Committee on the White

House Conference and State Confer-
ences, 55-6

LITA Audio-Visual Section, 59
LITA Board of Directors, Highlights of

Division Board Meetings, 54-65,
254-64

LITA Bylaws and Organization Commit-
tee, 61, 258-9

LITA Committee on Education for Library
and Information Technology, 60,
261-2

LITA Editorial Board, 60-1, 64, 263
LITA Governors' Conferences Advisory

Committee on Information Technol-
ogy, 255

LITA Information Science and Automation

Section, 5, 59
Industry/Library Relations Committee,
258

proposed bylaws, 66-70
LITA Legislation and Regulation Commit-

tee, 262
LITA Membership Committee, 262-3
LITA Membership Promotion Task Force,

61-2
LITA Nominating Committee, 58
LITA Program Planning Committee, 57-8,

260-1
LITA Telecommunications Committee, 64
LITA Video and Cable Communications

Section, 54, 59, 177-8

Little, John L. A Computer Network Pro-
tocol at the Application Level, 239-45

Livingston, Lawrence G., 85
Llinas, James (See Bourg)



388 Journal of Library Automation Index to Volume 11 (1978)

Machine-readable data files, 272
Managing Information Technologies (LITA

Institute), 269
MARBI Committee, 60
MARC, 369-71
data base, 274

Mathews, William D. Advances in Elec-
tronic technologies, 299-307

Mathews, William D. Cl**ing the Catalog
(Editorial), 93-4

Mathews, William D. A Communication
on Communication (Editorial), 189

Mathews, William D. State of the Art

(Editorial), 283
Mathews, William D. What's In A Name:

1SAD Becomes LITA (Editorial), 5

Martin, Jane (See Hines)
McClure, Charles R., 84-5
Measurement and Evaluation of Library

Services, The, Lancaster (Review),
182-3

Media Programs and their Management
Related to the Information Cycle,
Brong (Announcement), 273

MeGee, Milton, 279-80
Microfiche, 327
Micrographics, 324-8
Microprocessors, 299-302
Mini MARC, 274-5
Model for Cost Comparison of Automated

Cataloging Systems, A, Pierce, 6-23
Model of the NELINET Computerized

Interlibrary Loan System, A, Wolper,
142-51

Montague, Eleanor. Automation and the
Library Administrator, 313-23

NAC (See Network Advisory Committee)
Name Authority Project, LC-GPO, 75
National Bureau of Standards, 74, 168,

239-45, 373-4, 378-9
National Commission on Libraries and In-

formation Science, 168, 178, 239-45
National Commission on New Technologi-

cal Uses of Copyrighted Works, 74
National Micrographics Association, 174
National Micrographics Association.

Buyer's Guide to Micrographic
Equipment, Products and Services,
1978 (Announcement), 174—5

National Periodicals Center, 75, 376-7
National Periodicals Center Technical De-

velopment Plan, A, Council on Li-

brary Resources, Inc. (Announce-
ment), 376-7

Natural language, 97-105
NBS (See National Bureau of Standards)
NCLIS (See National Commission on Li-

braries and Information Science)
NCLIS/NBS Task Force on Computer

Network Protocol, 239-45, 294
NELINET (See New England Library In-

formation Network)
Network Advisory Committee, 289, 375-6
Network Development Office, 168-9
Networks
geological information, 374-5
law library, 379
models, 142-51

national, 285-98, 375-6
standards, 239-45
topology, 333

Network Technical Architecture Group,
80-1, 168, 292-4

New England Library Information Net-

work, 142-51
NMA (See National Micrographics Associa-

tion)
Northwestern University, 223-38
NOTIS-3, 223-38
NPC (See National Periodicals Center)
NTAG (See Network Technical Archi-

tecture Group)

OCLC, 32, 106-24
archive tapes, 167
costs, 6-23
input cataloging, 125-32

O'Neill, Edward T. (See Bourg)
Orne, Jerrold. Lawrence G. Livingston—

An Appreciation, 8
ORACLE, 79
ORBIT, 78
OVAKO Group, 265-6

PAIS (See Public Affairs Information Ser-

vice)
Penland, Patrick R. Self-Planned Learning

in America (Announcement), 170-1
Performance Test of Hybrid Access

Method, Bookstein, 41-6
Pezzanito, Frank A. (See Young)
Pierce, Anton R. A Model for Cost Com-

parison of Automated Cataloging Sys-
terns, 6-23

letter from Charles H. Stevens, 180-1



Journal of Library Automation Index to Volume 11 (1978) 389

response to Charles H. Stevens, 181

Pittsburgh Regional Library Center

(PRLC), 32-40
Planning for the Catalogs: A Managerial

Perspective, Rosenthal, 192-205

Pohjola, Pekka. Use of On-Line Services

by the OVAKO Group, 265-6
Power, Colleen J. Automated Circulation,

Patron Satisfaction, and Collection
Evaluation in Academic Libraries,
366-9

Privacy, right to, 165
PRLC (See Pittsburgh Regional Library

Center)
Public Affairs Information Service, 78-9
Publications of the National Bureau of

Standards, 1977 Catalog, NBS (An-
nouncement), 378-9

Public broadcasting, 153, 246-53
Pullman, David E. An Inside Look at the

Copyright Office, Cataloging System
(COPICS), 133-41

Quinly, William J. The Selection, Acquisi-
tion, and Utilization of Audiovisual
Materials, 2d ed. (Announcement),
273

Quinos, Alice (See West)

RASD Machine Aided Reference Section,
264

Recommendations to the Carnegie Com-

mission, 246-53
Regulation, telecommunications, 152-66

Reisinger, J. Chris (See Young)
Research Libraries Group, 175
RLG (See Research Libraries Group)
Rodgers, Kay, 182

Rodriguez, C. E. (See Bookstein)
Rosenthal, Joseph A. Planning for the

Catalogs: A Managerial Perspective,
192-205

Roth, Dana L. Innovative Uses of OCLC
Records, 167

RTSD Filing Committee, 61

Ryans, Cynthia C. A Study of Errors
Found in Non-MARC Cataloging in a

Machine-Assisted System, 125-32

Sager, Donald J. Midwest Video vs. FCC,
268-9

SDC (See System Development Corpora-
tion)

Search keys, 41-6, 106-24
Second International On-Line Information

Meeting (Conference), 269-70
Selection, Acquisition, and Utilization of

Audiovisual Materials, The, 2d ed.,
Quinly (Announcement), 273

Self-Planned Learning in America, Pen-
land (Announcement), 170-1

Serials, union list, 32^0
SIBIL: Systeme Integre pour les Bib-

liotheques Universitaires de
Lausanne, Lausanne University Li-
braries (Review), 83

SOLINET 1976-1977 Annual Report,
Southeastern Library Network (An-
nouncement), 274

Spaulding, Carl M. An Update on Mi-

orographies, 324-8
Standards, 239-45
Statement to the House Communications

Subcommittee, 152-66
State of the Art, Mathews (Editorial), 283
Steps Toward an On-Line Union List, Car-

ter, 32-40
Stevens, Charles H., 180-1

Stop-Lists, 112-7

Study of Errors Found in Non-MARC

Cataloging in a Machine-Assisted Sys-
tern, A, Ryans, 125-32

System Development Corporation, 78

Tacoma Public Library, 171
Tax reform, 308-12
Taylor, Joe K. (See Pierce)
Technology, advances, 299-307
Telebook, 270
Telecommunications, 152-66, 189, 246-53,

268-9

regulation, 206-22, 305
technology, 304

Telenet Communications Corporation. Di-

rectory of Computer Based Services,
1978 ed. (Announcement), 273-4

Teletext, 79
Television, broadcast techniques, 79
Text compression, 97-105
Toward a Law Network: Survey and

Evaluation, Butler (Announcement),
379

Toward a Nationwide Library Network,
Avram, 285-97

Toward the White House Conference: The
Structure and Governance of Library
Networks in Light of a Developing



390 Journal of Library Automation Index to Volume 11 (1978)

Technology (Conference), 178-9
Trudell, Libby (See Wolper)

University of California, Berkeley, 192-
205

University of North Carolina, 71-3
University of Pittsburgh, 32-40, 178-9

Update on Micrographics, An, Spaulding,
324-8

Use of On-Line Services by the OVAKO

Group, Pohjola, 265-6
User attitudes, 28

VCCS (See LITA Video and Cable Com-
munications Section)

Vernor, Russel L., Ill (See Weiss)
Video in Libraries: A Status Report,

1977-78, Goldstein (Review), 278-9

Warren, Jerry (See Hines)
Wassom, Earl E. Bibliographic Access to

Full Descriptive Cataloging with
COM, 47-53

Watson, Peter G. Charging for
Computer-Based Reference Services

(Announcement), 379
Weiss, Stephen F. A Word-Based Com-

pression Technique for Text Files,
97-105

West, Martha W. Library Automation: A

Bibliography, 339-65
Western Kentucky University, 378
What's In A Name: ISAD Becomes LITA,

Mathews (Editorial), 5
Wigren, Harold, 246-53
Wolper, James. A Model of the NELINET

Computerized Interlibrary Loan Sys-
tern, 142-51

Word-Based Compression Technique for
Text Files, A, Weiss, 97-105

Young, Micki Jo. Introduction to

Minicomputers in Federal Libraries
(Review), 381



CONTENTS

MARCH

5 Editorial
6 A Model for Cost Comparison of
Automated Cataloging Systems

24 Campus Document Delivery Systems
to Serve Academic Libraries

32 Steps Toward an On-Line Union List
41 Performance Test

of Hybrid Access Method
47 Bibliographic Access to Full

Descriptive Cataloging with COM
54 Highlights of Division Board Meetings
66 Proposed Bylaws: Information Science

Automation Section (ISAS)
71 Technical Communications
74 News and Announcements
83 Book Reviews

William D. MATHEWS
Anton R. PIERCE

and Joe K. TAYLOR
Richard M. DOUGHERTY

Ruth C. CARTER
Abraham BOOKSTEIN

and C. E. RODRIGUEZ
Earl E. WASSOM

and Richard A. JONES

and

JUNE

93 Editorial
97 A Word-Based Compression

Technique for Text Files
106 Developing Corporate

Author Search Keys

125 A Study of Errors Found in
Non-MARC Cataloging in a

Machine-Assisted System
133 An Inside Look at the Copyright

Office Cataloging System (COPICS)
142 A Model of the NELINET

Computerized lnterlibrary Loan System:
Testing Strategies for Load-Leveling

152 Statement to the House
Communications Subcommittee

167 Technical Communications
170 News and Announcements
180 Input
182 Book Reviews

William D. MATHEWS

Stephen F. WEISS
and Russel L. VERNOR, III

James W. BOURG,
Douglas LACY,
James LLINAS,

and Edward T. O'NEILL
Cynthia C. RYANS

David E. PULLMANN

James WOLPER
and Libby TRUDELL



SEPTEMBER

189 Editorial
192 Planning for the Catalogs:

A Managerial Perspective
206 Libraries and the Consumer

Communications Reform Act
223 Index Access to On-Line Records:

An Operational View
239 A Computer Network Protocol at

the Application Level for Libraries
and Other Information Science Services

246 Recommendations to the Carnegie
Commission

254 Highlights of LITA Board Meetings
265 Technical Communications
268 News and Announcements
278 Book Reviews

William D. MATHEWS

Joseph A. ROSENTHAL

R. Marshall CROWDER

Elizabeth J. FURLONG

John L. LITTLE

DECEMBER

283 Editorial
285 Toward a Nationwide Library

Network
299 Advances in Electronic Technologies
308 The Effect ofJarvis-Gann on

Normal Life
313 Automation and the Library

Administrator
324 An Update on Micrographics
329 Crystal Gazing into the Future
339 Library Automation

A Bibliography, 1973-1977

366 Technical Communications
372 News and Announcements
381 Book Reviews
385 Index to Volume 11

William D. MATHEWS
Henriette D. AVRAM

William D. MATHEWS

Fay M. BLAKE

Eleanor MONTAGUE

Carl M. SPAULDING
Allen KENT

Martha W. WEST,
Alice QUIROS,

and George GLUSHENOK



The
Professional
Librarian

PRESENTS...

(flinicomputefs
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by Audrey N. Grosch, University of Minnesota

Librarians and library administrators are now facing
decisions on purchasing or developing computer-based
systems for a wide variety of library functions — circulation,
cataloging, security, data retrieval, to name a few. The
viability of these systems for libraries has been enhanced by
the rapid development of mini and micro computers designed
to accomplish limited, specific purposes.
The myriad of computer systems and applications has left

many librarians bewildered by the jargon of computerese and
by conflicting advice from those who have tried to adapt these
systems to their libraries.
Now, in MINICOMPUTERS IN LIBRARIES, 1979-80,

Audrey N. Grosch has clearly presented the issues, the
approaches, the terminology and the experiences of library
computerization. At $24.50, this report will be an invaluable
information tool for libraries spending thousands of dollars
on computer equipment and services.

O-'b CO

This comprehensive study covers distributive processing in
libraries, existing minicomputer hardware and software, the pros and
cons of disks vs cassette tape, and the nature of various input and
output services, communications equipment and other hardware.

MINICOMPUTERS IN LIBRARIES also directly confronts the
dilemma of whether to buy an exisiting system (the Turnkey"
approach), a custom system or to develop a system in-house.

Furthermore, the author was able to draw upon the experiences of
libraries that have gone through the purchase and implementation
process, based on the responses from a survey of libraries. In all, 55
library systems are outlined in a directory section, including the
American Petroleum Institute, the Oberlin College Library, the
University of Minnesota and the Free University of Brussels.
The book has been written for the library administrator or librarian

who has only a bare acquaintance with data processing concepts. The
text is preceded by an extensive glossary of terms.
The author, Audrey N. Grosch, is Professor, Library Systems

Department at the University of Minnesota, and the immediate past
president of the American Society for Information Science. She is
an active consultant and lecturer on the subject of library automation

around the world, having consulted for the Pahlavi National Library
of Iran and lectured on a NATO tour to Netherlands and Turkey.
A pre-publication reviewer wrote that MINICOMPUTERS IN

LIBRARIES "makes a valuable contribution to that segment of the
library community having a serious interest, or already involved, in
library automation projects . . . .

"
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II. Application Development. Individual Application Approach.
Integrated Application Approach.
III. Creating Library Automation Systems Using Modular Com-
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of a Library System.
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Dedicated Stand-Alone Minicomputer Systems. Front-End Config-
uration to a Large Scale Computer. Multiple Minicomputer
Networks.
V. Procuring Systems - The Request for Proposal or Bid. Introduc-
tion. User Requirements Document. The Request for Proposal
(RFP).
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duction. Image/Query 3000. Total. DBMS-11. MUMPS-11. Conclu-
sion.
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Right now!
To be more specific—fully automated

Subject Authority Control according to

LCSH/8.

By the time you read this advertisement,
every COM and book catalogue produced
for B/NA-customer-libraries will have
been fully recatalogued from LCSH/7 to

LCSH/8. And all the required cross-

references will have been interfiled and
verified.

All this will have been done at B/NA
with B/NA software, the LCSH/8 data-
base, and B/NA's experienced staff of
librarians and editors.

The Subject Authority Control System
will process computer cataloguing from
such sources as: LC-MARC records,
OCLC user records, CAN-MARC records,
B/NA-MARC records, and other com-
mercial vendor MARC-like records
(which we first convert to MARC).
B/NA is the only vendor which can

deliver this service to your library now.
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Right now! Just as we de
to LCSH/8) with LCS:

proven software. The sa

staff. The most up-to-date LC practice.
B/NA technical services customers

include college, research, state, public,
and special libraries around the world.

To sum up, then, we would like to speak
with you about some, or all of the following:
■ shelflist conversion to MARC;
■ database management of OCLC (or
other network) records;

■ book, (COM) fiche, or film catalogues;
and, of course,
■ Subject Authority Control by LCSH/8.
Please call (503) 643-8423. Or write to

Blackwell North America, 10300 S.W.
Allen Blvd., Beaverton, Oregon 97005.
Ask for Michael Moen, one of the twelve
librarians on our technical services staff,
all of whom are knowledgeable about
MARC structure, COM fiche and film

catalogues and, of course, fully automated

Subject Authority Control by LCSH/8.


